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Introduction 
How governments set their goals and enact their policies has also been a stimulus for 
shedding light on how some of these institutional policies have impacted on society. 
Empirical economic research can help to extend the understanding of their effect on the 
welfare of society by providing new insights to researchers and institutions.  

The overall attainment and achievements in education have improved, and interest 
in issues of efficiency and equity has risen together with those achievements, making 
these important themes in any evaluation of policy (Barro and Lee, 2001). Equity means 
the inequality of outcomes among people while efficiency is the overall level of the 
outcomes (Okun, 2015). The economic analysis has also underlined the existence of 
equity-efficiency trade-offs.  

Equity and efficiency concerns have also been debated in the context of labour 
market outcomes. Governments introduce and increase minimum wages in order to 
ensure that low-paid workers, usually workers with a low level of education and skills, 
earn a fair wage. This means minimum wages are institutional tools that affect the 
distribution of resources within society (Stigler, 1946). High minimum wages may 
however also affect efficiency as they may harm the employment prospects of low-
income workers.  

This thesis “Essays on Education and Labour Economics” consists of four self-
contained essays that all focus on equity-efficiency trade-offs in economic policy making. 
The first two essays (articles I and II) are from the field of Economics of Education and 
discuss the Italian education system, while the other two (articles III and IV) are from 
Labour Economics and discuss labour market outcomes for Estonia. The studies are 
motivated by the involvement and intervention of governments and their policies on 
educational and labour market outcomes, and by the impact of these policies on society.  

The thesis seeks to extend the understanding of how some specific institutional 
policies affect the Italian education system and the Estonian labour market. Common 
themes among the studies are their policy considerations, the micro-data analyses and 
the use of surveys. The Programme for International Students Assessment (PISA) survey 
was used for Italy and the Estonian Labour Force Survey (ELFS) for Estonia.  

The thesis considers two areas of research that are closely related, education 
economics and labour economics. Moreover, different econometric models have been 
used to reflect the specific research questions and dataset used for each study. All of the 
studies use surveys and not administrative data. A further detailed discussion on the 
strengths and limitations of using surveys is presented in Section 3.   

Two individual countries are considered, Italy and Estonia. I have been interested in 
the Italian education system because of my experience both as a student and as a 
teacher. The poor performance of Italian students in international surveys such as PISA 
(OECD reports 2010c, 2013) next to their peers in other developed European countries 
and members of the Organisation for Economic Co-operation and Development (OECD) 
has driven my interest in investigating at the micro level which policies can be designed 
and used to improve the performance of Italian students (articles I and II).  

Studies on efficiency and equity are not restricted only to education systems. Equity 
concerns about labour market outcomes are also debated. Estonia is a country that 
presents high levels of inequality within society and it has also introduced and increased 
a minimum wage in recent decades. Minimum wages are usually introduced and 
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increased by governments to ensure a better standard of living for citizens and to 
compress the spread of income inequality.  

Essay III is linked to my work experience in the Bank of Estonia where the research 
sought to understand how institutional policies relate to equity considerations. The essay 
discusses inequality in wage and income distributions within the Estonian labour market 
and how the rise in the minimum wage helped to reduce inequality (OECD, 2015). My 
interest in labour economics became more intense after that work experience and 
another study of the Estonian labour market, specifically the impact of the minimum 
wage on job retention, which was investigated in Essay IV.  

The empirical research uses different and appropriate econometric models to suit the 
outcome of the study and the structure of the data. Econometric models vary from 
parametric models such the Multilevel Modelling adopted in Essay I and the Ordinary 
Least Squares (OLS) in Essay IV to the semi-parametric Difference-in-Differences (DID) 
model applied in Essay III and non-parametric models like the Bayesian Additive 
Regression Trees (BART) used in Essay II. It was possible to use these econometric 
approaches because of my studies as a Ph.D. student, several relevant courses, 
workshops attended in Estonia and abroad, and exchanges with colleagues when I was 
working in the Bank of Estonia.  

The thesis proceeds as follows. Section 1 gives a short review of the Education 
Production Function and school policies underlying Publications I and II, while Section 2 
presents a review of labour market theory and empirics together with the aims and 
results of Publications III and IV. Section 3 provides conclusions and plans for further 
research. Appendices I-IV reprint the four essays. 
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1 School Level Education Policies 
Issues of quality in education have led to debates about the improvements and 
educational policies that are needed but the path to follow has not been clear 
(Woessmann et al., 2009). Market elements like increasing consumer choice and 
competition, publishing performance indicators and giving financial rewards, which are 
found in some areas of public policy, have also been introduced in education (Gorard  
et al., 2003 p. 3). Competition is suggested as one of the market policies that should 
improve performances, but how it should do so is still debatable. 

Market elements and the word competition have been introduced in the education 
sector (Gorard et al., 2003; Wiseman, 1959). In 1962, the idea was proposed that schools 
should compete to put pressure on themselves and so to increase the quality of 
education. Competition, however, was also seen as a cause of social segregation if 
schools can select students (Friedman, 2002). 

The analysis of what determines the achievement of students and the role that 
schools and governmental policies have in this shows a complex picture. It is clear that 
educational policies are a major concern for policy-makers because the growth of a 
country and its competitiveness depend on there being an educated workforce. 
Education is important and governments have tried to do more with little, pushing the 
debate in education around the concept of efficiency while keeping levels of equity high 
(Bessent and Bessent, 1980). 

1.1 Education Production Function 
The classical economist Adam Smith discussed the role of education in his famous book 
The Wealth of Nations, where he stated that education is important for its contribution 
to increasing the productivity of workers (Smith, 1776 [2010]).  

Understanding how students perform within each country, comparing students’ 
results across countries and understanding how an education system works to increase 
its educational quality implies knowing which factors are involved in the educational 
production process. An understanding of that process can be gained by estimating the 
effects of some inputs on students’ achievements defined using the Education 
Production Function or EPF (Bowles, 1970).  

The empirical literature on education production is linked to the report on Equality 
of Education Opportunity (1966), which is also known as the Coleman Report (Coleman 
et al., 1966). Developed in the US in 1964, the results from the first pioneer study in 
education suggested that cognitive achievements expressed in terms of students’ 
outcomes by standardised test scores were not affected by the inputs from schools.  

The report discussed how family background and the effect of peers were the main 
determinants of students’ achievement while schools played only a very small role. The 
report motivated a broad inquiry into the role of schools despite the complexity of the 
methodology. There were, however, some criticisms of Coleman’s work and further 
studies were conducted (Bowles and Levin, 1968; Cain and Watts, 1970; Hanushek and 
Kain, 1972). The main reason is that education has been seen as a service that transforms 
inputs such as individuals into outputs that are still individuals but of a different quality.  

Over the past fifty years, empirical models of education production have been 
developed where inputs have usually been family background characteristics, 
characteristics of peers and school resources. Educational outputs have been measured 
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through the performance of students in standardised tests (Hanushek, 1979; 
Woessmann, 2005).  

Conceptually, a standard EPF can be formalised as in Hanushek (1979): 

                𝐴𝐴𝑖𝑖𝑖𝑖 = 𝑓𝑓(𝐵𝐵𝑖𝑖𝑖𝑖 ,𝑃𝑃𝑖𝑖𝑖𝑖 , 𝑆𝑆𝑖𝑖𝑖𝑖 , 𝐼𝐼𝑖𝑖)                                       (1) 

where, for the ith student, 𝐴𝐴𝑖𝑖𝑖𝑖 is the student’s achievement usually measured by 
standardised test scores, but also by other measures such as student attitudes, 
attendance rates, college continuation or dropout rates; 𝐵𝐵𝑖𝑖𝑖𝑖 is a vector of family 
background at time 𝑡𝑡; 𝑃𝑃𝑖𝑖𝑖𝑖  is a vector of the influence of peers at time 𝑡𝑡; 𝑆𝑆𝑖𝑖𝑖𝑖  is a vector of 
school inputs at time 𝑡𝑡, and 𝐼𝐼𝑖𝑖  is a vector of innate abilities, which is assumed to be time-
invariant.  

Standardised test scores have become an important way to measure the capacity of 
human capital in different age groups. The use of test scores is widely recognised around 
the world as a good output measure because they measure the quality of educational 
output and not the quantity, as occurs when numbers of graduates or the teacher-
student ratio are used (Worthington, 2001). Moreover, since the achievements of 
students are available in international datasets, the role of educational institutions and 
educational policies on students’ achievement can be focused on efficiency and equity.  
Some limitations can arise in using test scores when there is time discontinuity in the 
collection of the data. The Programme for International Student Assessment (PISA), an 
international survey that assesses the levels reached by 15-year-old students in reading, 
mathematics and science skills is carried out only every three years in a rotation (OECD 
2007, 2010a, 2013, 2017). 

The EPF provides the theoretical frame for Essays I and II, and the analysis in both 
cases is concentrated on school level factors 𝑆𝑆𝑖𝑖𝑖𝑖 . The literature, however, has several 
perspectives as part of it focuses only on school management, meaning how resources 
are used within schools, while the other part looks at wider policies that schools might 
execute at the school level if they have autonomy. Essay I focuses on school level policies 
where 𝑆𝑆𝑖𝑖𝑖𝑖  is operationalised by the measure of competition between schools, while Essay 
II focuses on school management where 𝑆𝑆𝑖𝑖𝑖𝑖  is operationalised as Informational and 
Communication Technologies (ICT) used at school. In both cases, intensive school level 
controls are applied. 

1.2 Efficiency and equity in education 

Since the report by Coleman et al. (1966), the literature has investigated the role of 
school inputs and outputs. The report combined schools’ inputs such as family 
characteristics and school characteristics and the educational outputs measured with 
test scores, and it showed that the family characteristics were more important than the 
school characteristics. Its central point said that Family Background (FB) characteristics 
identified as 𝐵𝐵𝑖𝑖𝑖𝑖 in eq. (1), are more important for producing outcomes than any other 
input. Moreover, the school inputs that have been operationalised in monetary terms as 
school financing 𝑆𝑆𝑖𝑖𝑖𝑖  in eq. (1) did not matter.  

Since the work by Hanushek (1986), there has been no consensus in the literature 
about the effect that school resources have in increasing the efficiency level as measured 
by test scores. Different results from studies across several countries by Hanushek 
(1997), Hanushek and Luque (2003), Häkkinen et al. (2003), in the USA by Hanushek 
(1996), and for developing countries also by Hanushek (1995) conclude that the 
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educational resources of schools do not have an effect on the academic results of the 
students.  

Other more recent empirical studies show that not only school level policies or 
management decisions but also resources devoted to the classroom have large and 
positive effects (LaFortune et al., 2018; Krueger, 2003; Greenwald et al., 1996; Card and 
Krueger, 1996; Fuller and Clarke, 1994). A detailed and extensive review of studies on 
efficiency is provided by De Witte and López-Torres (2017).   

The debate still remains whether FB Effects (FBE) are more influential than other 
inputs in efficiency studies. This dispute also has normative implications because in most 
studies, the dependency on FB is given as the measure of educational inequality 
(Hanushek and Woessmann, 2010; Hanushek et al., 2016; Krueger, 2003; Todd and 
Wolpin, 2003). For this reason, education economists refer to equity in terms of equality 
of opportunity, but they also consider the ability of the education system to minimise 
students’ dependency on their family background (Roemer, 1998; Betts and Roemer, 
2006; Lauer, 2003). 

The concept of equity in educational outcomes consequently has a broader meaning 
than the concept of efficiency. The literature is unanimous in claiming that FBE is positive 
in all countries but its size differs (Schuetz et al., 2008). This difference in size can be 
related to factors like the institutional characteristics of school systems, for example the 
level of autonomy of a school, the level of competition between schools or how school 
resources are allocated (Woessmann et al., 2009; Hanushek and Luque, 2003). Essays  
I and II in this thesis concentrate on school level policies and their effects on Italian PISA 
test scores.  

1.3 Implications of policies for efficiency and equity 
In education, the literature typically defines good education policies as policies that can 
bring about both efficiency, through increases in outputs 𝐴𝐴𝑖𝑖𝑖𝑖 as in eq. 1, and equity. The 
studies of school level policies have looked at the correlations between efficiency 
measured by students’ achievements and the implementation of some policies. Arguably 
the most interesting debate focuses on the trade-off between efficiency and equity and 
on which school level policies lead to higher efficiency without harming equity. 
Competition between schools and school choice in general are considered “good” 
candidates that demonstrate the positive effect of efficiency (Belfield and Levin, 2002; 
Woessmann et al., 2009; Woessmann, 2008; Hanushek and Luque, 2003).  

Essays I and II discuss the school policies in the Italian education system. How school 
policies like increasing competition between schools affect Italian educational outcomes 
as measured by the PISA test score is discussed in Essay I. Starting from the standard EPF 
as in Hanushek (1979), the first article “School-level policies and the efficiency and equity 
trade-off in education” (Ferraro and Põder, 2017) studies how the increase in 
competition between schools has an effect on the levels of efficiency and equity.  

The motivation for this study is the study by Põder et al. (2013) that shows from a 
cross-country analysis that there is a high level of equity within the Italian education 
system but a low level of efficiency. The research question of Essay I is then to evaluate 
whether there is room to increase efficiency, defined as the mean result orientation in 
the educational outcomes measured by PISA test scores, without negatively affecting 
equity. Specific country studies by Agasisti (2011a, 2011b) indicate that competition does 
not show a clear and strong effect on students’ achievements. 
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The paper uses data from the OECD-PISA 2012 survey for Italy and adopts the 
methodology of parametric multilevel modelling. The multilevel model takes account of 
the nested structure of the PISA data and provides an accurate representation of the 
sources of variability in the data, thus giving consistent test statistics, p-values and 
confidence intervals (Goldstein, 2011). Some limitations of the multilevel models arise 
because of the population of clusters from which the sample of clusters is selected at 
random or because hierarchies compete with each other and they are not nested 
(Gorard, 2003).  

The main contribution of Essay I to the existing academic literature is its extension of 
new evidence for the effect of competition between schools on both efficiency in terms 
of maximisation of output and equity as measured by the dependence on family 
background. The results show that competition between schools increases social 
inequality and segregation without having any effect on the level of efficiency.  

The paper is forthcoming but has already been published online in the Journal of 
Policy Modeling1. The preliminary results of the paper were presented at the 
5th Workshop on Efficiency in Education “Efficiency in education and performance 
measurement in the public sector”, 19-20 October 2017, Budapest, Hungary; the Seventh 
ECINEQ Meeting 2017 at The Graduate Center City University of New York, 17-19 July 
2017, New York; the Emerging Researchers’ Conference 22-23 August 2016, Dublin, 
Ireland; and The European Conference on Educational Research 23-26 August 2016, 
Dublin, Ireland. 

The improvement in the performance of Italian students when the PISA survey was 
based on Computer-Based Assessment (CBA) in 2012 (OECD, 2014) inspired me to 
investigate the causal relationship between another school policy, the integration of the 
use of Information and Communication Technologies at school, and students’ outcomes.  

The use of computers has increased and has become important, introducing large 
changes within modern societies (Lindbeck and Snower, 2000; Angrist and Lavy, 2002). 
Computers have been introduced at home but not only there. Governments have used 
resources to equip their schools with classroom computers and internet connections, 
and the rates of computer access in schools have increased in European countries 
(European Commission, 2013).  

Understanding how ICT affects educational outcomes is critical because it can show 
whether this educational input is an important predictor in the educational production 
process and whether inequalities can arise from disparities in access to it.  

The effect of ICT on student achievement has received attention during the last 
decade but the evidence is not conclusive. The OECD (2010b, 2010c) has underlined how 
important the role of Information and Communication Technology (ICT) is in education. 
There is a negative relationship between the use of computers at school and students’ 
outcomes in the studies by the OECD (2006) using the PISA survey.  

In the UK, the work by Machin et al. (2007) shows that higher investment in ICT leads 
to better educational outcomes for some subjects but not for others. Banerjee et al. 
(2007) in India find that the use of ICT at school is beneficial for students’ performance. 
Another study from Canada by Luu and Freeman (2011) also shows that ICT use has a 
positive effect on students’ test scores. In the Italian education system, results from 

                                                                 
1 Ferraro, Põder (2017) available online from 27 November 2017 
https://www.sciencedirect.com/science/article/pii/S0161893817301199 
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Ponzo (2011) and Agasisti et al. (2017) show that students’ achievements are negatively 
affected when they use computers at school.  

Essay II in this doctoral thesis, “Is Information and Communication Technology 
satisfying educational needs at school?” (Ferraro, 2018), presents the results of the 
integration of ICT tools in schools in Italy and their effect on the 2012 OECD-PISA test 
scores.  

The study uses a new non-parametric methodology known as Bayesian Additive 
Regression Trees (BART), applied by Chipman et al. (2010) and Cabras and Tena-Horrillo 
(2016). It allows for causal estimation without two different models needing to be 
estimated, one to capture the endogeneity of the treatment variable and another to 
estimate the performance of students. BART is a model-based approach and it produces 
credible intervals compared to other ensemble methods. BART, however, becomes very 
computationally demanding when used on high-dimensional data (Chipman et al., 2010).  

The contribution of Essay II is twofold. It seeks to evaluate the beneficial effects of 
ICT on students’ learning and on their performance, and it demonstrates the applicability 
of the BART approach to analyses of economic outcomes without imposing a specific 
parametric form that a priori has additional advantages over traditional parametric 
models.  

The essay aims to encourage further research in this field, given that ICT is becoming 
an important component of larger educational reforms that seek to enable and support 
traditional teaching and learning processes. The paper has been published in Computers 
& Education, vol. 122. The preliminary results of the paper were presented at seminars 
at Tallinn University of Technology. 
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2 Labour Markets and Minimum Wages 
The literature and empirical studies have shown the well-established relationship 
between education and earnings. Earnings growth increases with final education level 
and the present value of lifetime earnings minus average expenditure on education 
increases with education.  

Differences in earnings may reflect labour market discrimination (Blaug, 1972; Layard 
and Psacharopoulos, 1974; Mincer, 1974, 1976, 1980) and it has also raised concerns 
about the distribution of incomes and wages. Policy-makers have consequently focused 
on redistributive policies to reduce inequality, and an institutional policy within labour 
economics that has taken an increased role in reducing inequality in wages and income 
distributions is the minimum wage (Piketty, 2014; Schulten, 2012). 

Adam Smith emphasised as early as 1776 the importance of introducing an 
appropriate wage for workers at the bottom of the wage distribution. He said: “It is but 
equity, besides, that they who feed, clothe, and lodge the whole body of the people, 
should have such a share of the produce of their own labour as to be themselves tolerably 
well fed, clothed and lodged” (Smith, 1776 [2010], Book I, Chapter 8, p. 66).  

Some scholars have been in favour of minimum wages, while others have not, with 
Milton Friedman, Nobel Prize winner in 2006, claiming: “The high rate of unemployment 
among teenagers, and especially black teenagers, is both a scandal and a serious source 
of social unrest. Yet it is largely a result of minimum wage laws. We regard the minimum 
wage law as one of the most, if not the most, antiblack laws on the statute books” 
(Friedman and Friedman, 1990 p. 237). 

Minimum wages have been set in a large number of countries around the world. In 
the European Union, 22 out of 28 countries have a minimum wage but scale, eligibility, 
and operational details vary from country to country, making cross-country analysis 
difficult (Boeri and van Ours, 2008).  

Minimum wages are set differently around the world. In some countries, such as 
Estonia, there is a statutory minimum wage set by the government after negotiations 
with parties representing employers and workers. In other countries, like the UK, there 
is a national minimum wage meaning that the minimum wage is set nationally with no 
decision at local levels. Finally, in other countries trade unions impose floors for wages 
through collective wage agreements in specific industries. The minimum wages can be 
set on an hourly, daily, weekly or monthly basis (Eurofund, 2018). 

How the minimum wage affects employment is, next to the discussion on equity 
considerations, still a hot topic for economic theory as well as for empirical studies. 
Efforts have been made to answer the question of how minimum wages affect labour 
outcomes and these questions and effects are probably the most debated topic in labour 
economics (Dickens et., 1999). 

The last two essays of this thesis discuss the role that the statutory minimum wage 
has had in reducing inequality by increasing the wages of low-paid workers (Essay III) and 
its role in the probability of workers retaining a job in the Estonian labour market  
(Essay IV).  
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2.1 Minimum Wages and the Wage Distribution 
One of the motivations for introducing a minimum wage is to help low-wage workers and 
address the rise of wage inequality. Several studies have focused on the impact of 
minimum wages on wage distribution around the world to estimate whether an increase 
in the minimum wage has large or small spill-over effects on wages across the wage 
distribution.  

Spill-over effects may arise (i) if employers substitute low-skilled workers with high-
skilled workers, or (ii) the increase in the wage floor means those who earn above the 
minimum wage are pushed up by the increase in demand. The same may happen for 
those who have wages between these two categories of workers. The spill-over effect 
from an increase in the minimum wage may be seen as a tool for raising the incomes of 
low-wage workers who earn a little more than the minimum. 

The literature on the effects of minimum wages on the wage distribution is not 
extensive and it is also inconclusive compared to other studies that focus on how 
minimum wages affect employment. The international literature, however, can be 
divided into geographical areas. 

Studies from the USA, for example, show that the introduction of the minimum wage 
or a rise in it led to large increase in the wages in the upper tail of the distribution, 
meaning large spill-over effects were found (Gramlich, 1976; Grossman, 1983; DiNardo 
et al., 1996; Lee, 1999). In contrast, studies for the UK present evidence of small spill-
over effects or no spill-over effect (Neumark et al., 2004; Dickens and Manning, 2004a, 
2004b; Autor et al., 2016).  

Essay III “Minimum wages and the wage distribution in Estonia” (Ferraro et al., 2018) 
assesses the impact of the rise in the minimum wage on the wage distribution in Estonia. 

Studies for the Central and Eastern European countries are scarce and the main 
conclusion is that rises in the minimum wage have a strong effect on the wage 
distribution (see for Ukraine Ganguli and Terrell, 2006; in Poland Lukiyanova, 2011 and 
in Slovenia Laporšek et al., 2015). The first study on the impact of the Estonian minimum 
wage on the wage distribution in Estonia is by Hinnosaar and Rõõm (2003), who showed 
for the years 1995-2000 that a rise in the minimum wage had no strong effect on the 
wage distribution. However, Hinnossar and Rõõm (2003) compared kernel densities 
while Essay III adopts the Lee model (1999) modified for the Estonian case in order to 
take account of the lack of cross-sectional variation in the minimum wage in Estonia.  

The model makes it possible to study the variability across percentiles in the wage 
distribution. Moreover, since the median wage is present in both the left and right sides 
of the identification model as a measure of dispersion and is also used to construct the 
relative minimum wage variable, it may exaggerate the impact of the minimum wage for 
two reasons: (i) sampling error; and (ii) variability in the median rather than in the 
percentiles of the lower or upper tails.  

The empirical analysis uses the Estonian LFS micro-data for the years 2001-2014, 
dividing the income distribution into different percentiles so as to disentangle better the 
effect of the rise in the minimum wage in each labour market or cell, depending on the 
position of the workers in the income distribution.  

Essay III offers three different contributions to the existing academic literature. The 
paper addresses for the first time the distributional effects of the minimum wage in a 
Central and Eastern European country like Estonia. Secondly, the empirical method 
developed by Lee (1999) was redefined to represent dimensions such as sectors of 
activity and occupation status, and to apply to a small country like Estonia. Finally, the 
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dataset presents a long time-series from 2001 to 2014, allowing the business cycle to be 
studied together with how the minimum wage affected the wage distribution. The paper 
has been published in Applied Economics, vol. 50, no. 49.  

2.2 Minimum Wages and Employment 
The large body of empirical research shows that the minimum wage can have significant 
effects on both job-finding and job-loss probabilities (Card and Krueger, 1995). Economic 
theory offers unambiguous predictions about the effects of a minimum wage in a 
competitive labour market, or presents elements of monopsony (Stigler, 1946; Burdett 
and Mortensen, 1998; Manning, 2003).  

Defining the wage in equilibrium 𝑤𝑤∗, the minimum wage 𝑤𝑤, the supply curve 𝐿𝐿𝑠𝑠and 
the demand curve 𝐿𝐿𝐷𝐷, with the employment level in equilibrium 𝐿𝐿1, in a competitive 
labour market as shown in Figure 1 (Boeri and van Ours, 2008), a minimum wage 𝑤𝑤 set 
above the market clearing wage 𝑤𝑤∗ has a negative effect on employment that moves 
from 𝐿𝐿1 to 𝐿𝐿0.  

 

 
Figure 1. Competitive labour market 

The wage paid after the introduction of the minimum wage is above the wage in 
equilibrium and the employment level is lower. In this new situation, some workers who 
earned the equilibrium wage 𝑤𝑤∗ will be out of the labour market while other workers 
who were not supplying labour at 𝑤𝑤∗ enter the labour market at the minimum wage. The 
result of these two effects will be some level of unemployment.  

When firms have monopsony power in setting the wage, the introduction of a 
minimum wage may have a positive effect on the employment level. In Figure 2, the wage 
in equilibrium is set in 𝑤𝑤∗, the minimum wage is 𝑤𝑤𝑚𝑚, 𝐿𝐿𝑠𝑠 is the supply curve, and 𝑚𝑚ℎ𝑐𝑐 is 
the marginal hiring cost. The monopsonist in the labour market has a marginal cost of 
hiring a worker that is higher than the reservation wage of any additional worker. The 
marginal hiring cost (mhc) of a monopsonist is above the 𝐿𝐿𝑠𝑠(𝑤𝑤) curve and deviates 
because an additional worker implies a wage increase for a larger workforce (Rebitzer 
and Taylor, 1995). 
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Figure 2. Monopsony labour market 

In any case, the statutory minimum wage may not always be enforced in practice, so 
wages may still be below the minimum wage in some cases, potentially limiting any effect 
on employment (Basu et al., 2010). 

There have been numerous empirical studies of the effect of the minimum wage on 
employment. Increases in the minimum wage in the USA, for example, have a negative 
effect on the level of employment in the studies by Brown et al. (1982) and Neumark and 
Wascher (2008, 1992), while Card (1992), Card and Krueger (1994), and Katz and Krueger 
(1992) present results showing that the rise in the minimum wage does not have any 
negative employment effects. In the UK, studies by Dickens et al. (1999), Stewart (2002), 
and Metcalf (2004) find that the increase in the minimum wage did not have adverse 
effects on employment.  

Other studies for developed and developing countries also present mixed results 
(Broecke et al., 2017; OECD, 2015; Nataraj et al., 2014). The literature is scarce for Central 
and Eastern European countries. For Slovenia, Vodopivec (2015) find a negative effect on 
employment and for Poland, Majchrowska et al. (2015) find no negative employment 
effects, while for Estonia, Hinnosaar and Rõõm (2003) use data from the Estonian LFS 
survey for 1995-2000 and the model by Neumark et al. (2004) and show that there is a 
strong negative effect on employment for workers directly affected by the increase in 
the minimum wage.   

Essay IV “Minimum wages and employment retention. A Microeconometric study for 
Estonia” (Ferraro et al., 2018) shows the effect of the rises in the minimum wage on the 
probability of full-time wage-earning workers retaining a job in the years 2013-2016.  

The study was motivated by the sharp rise in the minimum wage faster than the 
average rate of wage growth in the years 2013-2016. The micro-data of the Estonian LFS 
were used in the semi-parametric DID model. The wage distribution was divided into 
groups according to the position of workers in the wage distribution before the increase 
in the minimum wage. This allows estimation of whether the probability of employment 
retention was different for the individuals in each group in the years 2013–2016, when 
the minimum wage was raised, from what it was in the years 2009–2011, when there 
were no changes. The DID model found in Neumark et al. (2004), Stewart (2004a, 2004b), 
and Stewart and Swaffield (2008) was applied in this work. The DID model obtains an 
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appropriate counterfactual to estimate a causal effect but as with all experiments and 
quasi-experimental methods, extrapolation is not easy.  

The contribution of the study is its new insight for the Estonian labour market given 
the lack of an organised labour market, the weak employment protection, and the 
limited role that collective wage bargaining plays within the country. The paper has been 
published in the Baltic Journal of Economics, vol. 18, no. 1. The results of the paper were 
presented at the 9th international conference “Economic Challenges in an Enlarged 
Europe” held on June 11-16, 2017 in Tallinn and also at a seminar of the Department of 
Economics and Finance in March 2018.  
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3 Final Comments 
The essays in this thesis contribute to the literature on the economics of education and 
labour economics but as always they do not provide conclusive results. They provide 
further elements for new research and debates. Several other datasets and topics can be 
investigated to bring new approaches and contributions to the topic. 

Measuring educational performance and understanding its determinants are 
important factors for designing and implementing educational policies. As quality 
matters at least as much as quantity in education, it is necessary to understand which 
factors or actors contribute to and affect the amount and quality of human capital.  

Distributional concerns have driven governments to introduce institutional tools to 
reduce inequality within income and wage distributions. The empirical literature does 
not provide unambiguous results for the effect of the minimum wages, which explains 
why some researchers advocate raising the minimum wage, while others argue in favour 
of marked reductions in the minimum wage. 

All four essays use micro-data from either the PISA Survey by the OECD for Italy or 
the Estonian LFS for Estonia. The PISA survey presents some positive characteristics but 
also has limitations. It produces a huge amount of data, for example, and the sample for 
the Italian PISA data consists of some 30,000 students and 2,000 schools. It shows policy-
makers what they want to know, such as the strengths or weaknesses of their country’s 
education system, which demographic groups or regions or schools policies should be 
addressed to, what should be changed within the educational system, how the change 
can be introduced, and which policies should be introduced. There are, however, some 
limitations in using the PISA survey. Although PISA illustrates the quality of an education 
system, it does not provide any solution to address some of the problems that can arise 
within each education system and it does not provide a measure of the value added of 
the system. Other limitations are linked to the sample design, while some degree of 
uncertainty can arise together with a lack of accuracy because the information comes 
from the respondents to the survey questionnaire.  

The Estonian LFS equally presents some positive elements and some limitations. Its 
positives are that it collects a wide range of different information on the labour force 
using longer questionnaires each year for panel or longitudinal data, and it allows the 
high costs of population censuses to be overcome. Because the LFS covers all the 
individuals in the sampled households whatever their labour market status or 
occupation, the survey provides a consistent framework for simultaneously studying 
employment, unemployment and other variables of interest for researchers. The 
limitations of the LFS are that it is not representative of the population as a whole and 
there may also be some sampling errors during the survey. The Estonian LFS also has the 
same limitations of lack of accuracy and degree of uncertainty as the PISA survey.  

This thesis consists of four essays, three published and one in process of publication, 
and it discusses some educational policies for the Italian education system and labour 
market policies for the Estonian labour market. Using micro-level data for the two 
countries and different econometric approaches, all four essays contribute to the 
academic literature in their specific fields.  

Essay I contributes to the academic literature by studying whether there is room to 
improve efficiency in terms of test scores for Italian students without harming the equity 
of which the Italian education system has high levels. Using OECD-PISA 2012 and 
multilevel modelling to take account of the hierarchical structure of the survey, the study 
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focuses on how increased competition between schools affects efficiency and equity. The 
results show that when schools compete against each other, there is an increase in the 
level of inequality and social segregation and no effect on efficiency in terms of PISA test 
scores.  

Essay II analyses how the integration of ICT in schools affects Italian students’ 
performance. The debate over the use of ICT in schools and at home has seen different 
arguments and conclusions from different models. The essay applied the non-parametric 
model BART from the Bayesian family, which is able to tackle the endogeneity problem 
that arises from the PISA survey. The main conclusion is that ICT has a positive effect on 
test scores for Italian students.  

Essay III studies how the minimum wage affects the wage distribution in Estonia. The 
literature is scarce for emerging economies in the Central and Eastern European 
countries and for Estonia. Using the Estonian Labour Force Survey (LFS) and revising Lee’s 
model (1999), we show that the increase in minimum wages has led to an increase in 
wages for the lower tail of the wage distribution, but the effect has also reached workers 
at higher percentiles up to the 40th percentile.  

Essay IV discusses how the rise in the minimum wage affected job retention following 
the sharp increase in the minimum wage by more than the average wage in 2013-2016 
in Estonia. Using the Estonian LFS and a DID model, the conclusion of this study is that 
the rise in the minimum wage did not have negative effects on the probability of workers 
retaining their jobs.  

These essays, however, do not close any research topic but are expected to open new 
debates and questions to give a new start for further research and keep interest in these 
topics alive.  
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Abstract 
Essays on Education and Labour Economics 
The thesis “Essays on Education and Labour Economics” presents empirical studies in two 
areas. First, the thesis seeks to extend the understanding of the effect of some 
institutional policies on Italian educational outcomes, and second, it studies and gives 
further results on labour market outcomes for the Estonian labour market and the rise 
in the statutory minimum wage.  

The thesis consists of four essays. Essay I is entitled “School-level policies and 
efficiency and equity trade-off in education”. The purpose of the paper is to investigate 
if it is possible to increase the level of efficiency by improving students’ performance 
within the Italian education system without reducing the level of equity, which it is high 
within the country. The level of competition among schools is discussed as one market 
policy that is identified as an element that can reach both levels without making any 
trade-off. The results show that increasing the level of competition among schools within 
the Italian education system, does not lead to an increase in efficiency, but rather it 
harms equity. Essay I extends the understanding of the implications of a market policy 
such as competition on educational outcomes.  

Essay II “Is Information and Communication Technology satisfying educational needs 
at school?” studies the integration of ICT in schools to understand the impact of the 
technological tools on students’ performance. The essay seeks to evaluate the beneficial 
effects of ICT on students’ performance measured by PISA test scores. The non-
parametric model BART is used for its greater flexibility than found in traditional models. 
The findings show the positive effect of ICT on Italian PISA scores. The contribution of 
this essay is to encourage new debates, given that ICT is becoming an important 
component of larger educational reforms in supporting traditional teaching and learning 
processes. 

Essay III is entitled “Minimum wages and the wage distribution in Estonia”. The 
purpose of the paper is to estimate the impact of the rise in the Estonian minimum wage 
on the wage distribution. Using the methodology by Lee (1999) revised to address the 
specificities of the Estonian labour market, the results show that the higher minimum 
wage increases the wage for the bottom part of the distribution with the increase 
running up to the 40th percentile. The essay contributes to the public discussion about 
the introduction of a minimum wage or a rise in it, and about whether the tool can be 
considered effective at helping workers with low wages and reducing the wage 
differential and inequality within society.  

Essay IV “Minimum wages and employment retention. A Microeconometric study for 
Estonia” explores how rises in the minimum wage impacted the probability of full-time 
wage-earner workers retaining their job in the years 2013-2016, a time when there was 
a steep increase in the minimum wage above the average rate of wage growth. The 
findings show that there was no difference in the probability of job retention among 
workers. The contribution of the study is its new insight for the Estonian labour market 
given the unorganised labour market, the weak employment protection and the limited 
role that collective wage bargaining plays within the country. 

All four essays have studied some policy implications for society in the area of 
education and labour economics. Each essay has provided empirical results on the effect 
of these policies, but several new plans and directions for further studies have emerged. 
In the field of education, for example, it would be interesting to extend the analysis of 
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the impact of ICT on students’ PISA test scores by comparing different countries and 
comparing the expenditure on educational technology.  

For the study of the impact of the minimum wage, a new study might also introduce 
a firm-level dataset to understand how the minimum wage in Estonia, for example, has 
affected the firm productivity.  

Additionally, future researches using other approaches and methods may be fruitful.  
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Lühikokkuvõte 
Uurimusi haridus- ja tööjõuökonoomikast 
Antud väitekiri "Uurimusi haridus- ja tööjõuökonoomikast" koosneb neljast iseseisvast 
esseest, mis keskenduvad majanduspoliitika kujundamisele nimetatud valdkondades. 
Kaks esimest esseed (artiklid I ja II) on haridusökonoomika suunitlusega ja keskenduvad 
Itaalia haridussüsteemi probleemidele. Ülejäänud kaks esseed (III ja IV artikkel) on 
tööjõuökonoomika valdkonnas ja käsitlevad Eesti tööturu probleeme. Uuringute 
läbiviimist motiveeris nii juhtumitega (Eesti tööjõuturuga ja Itaalia hariduspoliitikaga) 
seotud spetsiifilised probleemid, kui akadeemilise kirjanduse vastuolulisus, mis ajendas 
leidma empiirilisi vastuseid ehk poliitikate mõju teatud spetsiifilistes ühiskondades. 

Doktoritöö eesmärk on laiendada arusaamist konkreetsete institutsionaalsete 
poliitikate mõjust Itaalia haridussüsteemile ja Eesti tööjõuturule. Uuringute ülesed 
teemad on seotud poliitiliste kaalutlustega, mikroandmete analüüsimisega ja 
küsitlustel baseeruva uuringute disainiga. Itaalia hariduspoliitika mõjusid on uuritud 
toetudes PISA (The Programme for International Student Assessment) andmetele ja 
Eesti puhul  tööjõu-uuringu ELFS (Estonian Labour Force Survey) andmetele. Kuigi antud 
töös kajastatud haridusökonoomika kaasused on keskendunud tõhususe ja õigluse 
aspektidele hariduses, ei puuduta need teemad mitte ainult haridussüsteeme. 
Sarnased dilemmad on aktuaalsed ka tööjõuturgude poliitikate kujundamisel. Eesti 
tööjõuturg paistab silma mitme terava probleemiga, näiteks sissetulekute ebavõrdsus, 
mis on viimastel aastakümnetel teravnenud ja mille vastukaaluks on rakendatud 
miinimumpalga tõstmist.  

Seega peegeldab antud doktoritöö kahte uurimisvaldkonda, mis on tihedalt seotud: 
haridus- ja tööjõuökonoomikat. Lisaks sellele on iga artikkel keskendunud konkreetsele 
uurimisküsimusele ja iga uuringu puhul on kasutatud erinevat andmekogumit ning 
sellele vastavaid ökonomeetrilisi mudeleid. Kõik uuringud kasutavad algallikatena 
ankeetküsitlusi, mitte administratiivseid andmeid. Nagu mainitud, on uuringud 
keskendunud kahele riigile: Itaalia ja Eesti. Olen huvitatud Itaalia haridussüsteemist, 
kuna olen olnud Itaalias nii üliõpilane kui ka õpetaja. Rahvusvaheliste uuringute 
andmetel, nagu PISA (OECD 2010c, 2013), on Itaalia õpilaste tulemus nõrk, seda eriti 
teiste arenenud Euroopa riikide ja Majanduskoostöö ja Arengu Organisatsiooni (OECD) 
liikmete valguses. Seega on I ja II artikli keskmes küsimused sellest, mida saaks 
mikrotasandil (koolide tasand) muuta ehk milliseid poliitikaid rakendada, et parandada 
Itaalia õpilaste saavutusi ilma suurendamata õpitulemuste ebavõrdust. 

Empiirilises uuringus kasutatakse uuringu eesmärkidele vastavaid ja andmete 
struktuurile sobivaid ökonomeetrilisi mudeleid. Ökonomeetrilised mudelid erinevad – 
alustame parameetrilistest tehnikatest nagu I artiklis kasutatud hierarhiline 
modelleerimine ja IV artiklis kasutatud vähimruutude meetod (OLS), kuni 
poolparameetriliste meetoditeni IV artiklis (differences in differences), lõpetades II 
artiklis rakendatud mitteparameetrilise modelleerimisega ehk Bayesi 
regressioonipuudega (BART). Sellise metoodilise pagasi rakendamine on saanud 
võimalikuks läbides mitmeid kohustuslikke ja vabatahtlikke doktoritasemel 
metoodikaõppeid nii Eestis kui välismaal. Lisaks töötasin ühel semestril Eesti Pangas, 
kus sain õppida parimatelt kolleegidelt. 

Minu doktoritöö lähtepunktiks on tees, et valitsuste poliitikad tekitavad stiimuleid 
ja ajendeid, mis võivad oluliselt mõjutada institutsioonide, sh turgude toimet läbi 
indiviidide erinevate valikute. Minu empiirilised majandusuuringud aitavad mõista 
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nende poliitikate mõju ühiskonna heaolule, pakkudes teadlastele ja institutsioonidele 
uusi teadmisi. Kuigi üldiselt on õpitulemused ajas suurenenud, siis koos nendega on 
huvi mitte ainult hariduse tõhususe, vaid ka võrdsuse küsimuste üle kasvanud, muutes 
tõhususe-võrdsuse dilemma poliitika kujundamise raskuspunktiks (Barro ja Lee, 2001). 
Ka tööjõuturul on sarnased dilemmad esindatud. Valitsused kehtestavad ja 
suurendavad miinimumpalka, et tagada madala palgaga töötajatele, kes on harilikult 
madalama haridustasemega, elamisväärne sissetulek. Seepärast on miinimumpalk 
institutsioon, mis mõjutab ressursside jagamist ühiskonnas (Stigler, 1946). Samas võib 
kõrge miinimumpalk mõjutada ka turgude tõhusust ressursside kasutamisel, kuna see 
võib ohustada madala sissetulekuga töötajate hõivevõimalusi. 

Hariduses määratleb teaduskirjandus tavaliselt "head" hariduspoliitikat kui 
poliitikat, mis võib viia nii efektiivsuse kui ka võrdsete võimalusteni. Sellises 
teoreetilises empiirilises kirjanduses keskendub kõige huvitavam arutelu efektiivsuse ja 
võrdsete võimaluste kompromissile ning kooli tasemel läbiviidavale poliitikale, mis 
tooks kaasa suurema efektiivsuse, kuid samas ei kahjustaks võrdseid võimalusi. Üldiselt 
peetakse selliste poliitikate “headeks” kandidaatideks koolivalikut ja koolidevahelist 
konkurentsi (Belfield ja Levin, 2002; Woessmann jt, 2009; Woessmann, 2008; Hanushek 
ja Luque, 2003). Sellisest teesist lähtuvalt käsitlevadki I ja II artikkel kooli tasemel 
läbiviidavaid poliitikate rakendusi Itaalia haridussüsteemis. I artikkel (Ferraro ja Põder, 
2017) keskendub koolidevahelise konkurentsi mõjule õpilaste haridustulemustele 
(väljendatud PISA testi matemaatika tulemusena). Uuring on ajendatud Põder jt (2013) 
tulemustest, mis näitab, et Itaalia haridussüsteemis on kõrge hariduslik õiglus, kuid 
madal efektiivsus.  

I Artikli uurimisküsimus: kas koolidevaheline konkurents suurendab õpilaste tulemusi 
ilma, et see tooks omakorda kaasa negatiivset mõju hariduslikule õiglusele. Eelnevad 
Agasisti uuringud (2011a, 2011b) näitavad, et konkurents ei avalda selget ja tugevat 
mõju üliõpilaste tulemustele. Kasutatud hierarhiline mudel võtab arvesse PISA 
andmete klastervalimile omast struktuuri (Gorard, 2003) ja annab nihutamata 
hinnangud regressiooni koefitsentidele (Goldstein, 2011). I Artikli peamiseks panuseks 
olemasolevasse akadeemilisse kirjandusse on uute tõendite toomine koolidevahelise 
konkurentsi mõju kohta nii efektiivsuse kui ka õigluse mõttes. Viimast defineerime kui 
haridustulemuste sõltuvust perekonna taustakarakteristikutest. Tulemused näitavad, 
et koolidevaheline konkurents suurendab sotsiaalset ebavõrdsust ja vanemate 
haridustulemustest lähtuvat õpilaste selektsiooni ilma, et see mõjutaks efektiivsuse 
taset. 

Käesoleva doktoritöö II artikkel (Ferraro, 2018) näitab, kuidas IKT-tööriistade 
kasutamine koolis avaldab mõju õpilaste tulemustele. Kusjuures õpilaste tulemused on 
jällegi väljendatud PISA testide tulemustena. 2012. aastal viidi sisse arvutipõhine PISA 
testimine, mis parandas ka Itaalia õpilaste testide tulemusi (OECD, 2014). Antud 
empiiriline fakt inspireeris mind uurima koolikesksete poliitikate rakendamise 
põhjuslikke seoseid. Selline uurimisküsimus ei ole triviaalne, kuna IKT-sisend võib olla 
nii õppeprotsessi tõhususe näitajaks, kui võib ka osutuda nn ise-selektsiooni 
probleemile – rikkamatel on ligipääs IKT-ressurssidele ja seega ei tulene nende 
paremus mitte tehnilistest võimalustest, vaid õpilaste taustakarakteristikutest. IKT 
mõju õpilaste tulemustele on viimasel kümnendil akadeemilises kirjanduses suurt 
tähelepanu pälvinud, kuid tõendid ei ole lõplikud. OECD (2010b, 2010c) on rõhutanud 
info- ja sidetehnoloogia positiivset rolli, kuid OECD varasemad uuringud (2006) on 
näidanud, et arvutite kasutamine koolis vähendab õpilaste tulemuslikkust. Lisaks 
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näitavad Machin jt (2007), et suuremad investeeringud IKT-sse võivad osadele 
õpilastele kaasa tuua paremaid õpitulemusi, kuid mitte teistele. Itaalia andmeid 
kasutades on Ponzo (2011) ja Agasisti jt tulemused (2017) näidanud, et õpitulemused 
vähenevad, kui õpilased kasutavad koolis arvutit. Antud uuringus (Ferraro, 2018) 
kasutatakse Chipmani jt (2010) poolt rakendatud uut mitteparameetrilist metoodikat, 
mida nimetatakse Bayesi lisandväärtusega regressioonipuudeks (BART). See võimaldab 
põhjuslike seoste uuringut ilma, et hinnataks kahte erinevat mudelit: ühte, mis saab 
hakkama mudelile omase IKT muutuja endogeensusega ja teist, mis hindab õpilaste 
tulemuslikkuse sõltuvust IKT-st (Chipman jt, 2010). II Artikli panust võib lugeda 
kahesuguseks. Esiteks metoodiline panus, mis võimaldab hinnata IKT mõju 
õpitulemustele. Teiseks näidatakse, et selline mittenihutatud hinnang on positiivne – 
IKT kasutamine koolis suurendab õpilaste haridustulemusi.  

Kuidas minimaalne palk mõjutab tööhõivet? Viimane on sissetulekute jaotuse ja 
palgalõhede probleemide kõrval senini üks oluline teema nii majandusteoorias kui 
empiirilistes uuringutes. Akadeemilises kirjanduses (näiteks Dickens jt, 1999) 
näidatakse teema olulisuse kõrval ka seda, et miinimumpalk mõjutab palgajaotust. 
Paraku on ebaselge nii selle mõju ulatus kui ka unikaalsus või mõju üldistatavus näiteks 
geograafiliselt. III Artikkel „Miinimumpalk ja palgajaotus Eestis“ (Ferraro jt, 2018) 
hindab miinimumpalga tõusu mõju Eesti palgajaotuse kujunemisel. Kuigi vähestes 
uuringutes, mis Kesk- ja Ida-Euroopa riikides on läbi viidud, on peamine järeldus, et 
miinimumpalgal on suur mõju palgajaotuse kujunemisele (vt Ukraina Ganguli ja Terrell, 
2006; Poolas Lukiyanova, 2011 ja Sloveenias Laporšek jt, 2015) näitab selleteemaline 
esimene uuring Eestis (Hinnosaar ja Rõõm, 2003) teisiti, et aastatel 1995-2000 ei 
avaldanud miinimumpalga tõus palgatulemusele tugevat mõju. Artikkel III kasutab 
erinevat lähenemist kui Hinnossaar ja Rõõm (2003), rakendades Lee (1999) mudelit, 
mida on kohendatud Eesti juhtumi jaoks selleks, et võtta arvesse andmete omapära. 
Selline kohendatud mudel võimaldab uurida protsentiilide varieeruvust palgajaotuses. 
Kuna keskmine palk on identifitseeritud mudeli vasakus ja paremas osas 
dispersioonimõõduna ning seda kasutatakse ka suhtelise miinimumpalga muutuja 
konstrueerimiseks, siis võib see miinimumpalga mõju ülehinnata kahel põhjusel:  
(i) valimi valikust tulenev viga; (ii) mediaani varieeruvus võrreldes ülemistes ja 
alumistes protsentiilides (jaotuse sabades) leiduvaga. Mudeli hindamisel kasutasime 
Eesti tööjõu-uuringu (LFS) mikroandmeid aastatel 2001-2014. III Artikkel panustab 
kolmel tasandil. Esiteks käsitletakse esmakordselt miinimumpalga mõjusid 
palgajaotusele Eestis. Teiseks, kasutades täiendatud Lee (1999) väljatöötatud 
empiirilist mudelit, haarati analüüsi uusi tegureid nagu majandusvaldkond, 
hõivestaatus jms. Kolmandaks kasutatakse andmestikku, mis sisaldab 2001 kuni 2014 
aasta vahemikus kogu majandustsüklit ja seega näitab miinimumpalga tõstmise mõju 
dünaamikat. 

Hoolimata eelnevast kirjandusest, ei pruugita seadusjärgset miinimumpalka alati 
praktikas rakendada, mistõttu palgad võivad mõnedel juhtudel ikkagi miinimumpalgast 
madalamaks jääda ja nii tööhõivet tõsta (Basu jt, 2010). Miinimumpalga mõjust 
tööhõivele on tehtud arvukalt empiirilisi uuringuid. Sellised uuringud näitavad, et 
miinimumpalga tõus on Browni jt (1982) uuringus avaldanud negatiivset mõju tööhõive 
tasemele, sama näitavad ka Neumark ja Wascher (2008, 1992), samas kui Card (1992), 
Card ja Krueger (1994), Katz ja Krueger (1992) saavad tulemuseks, et palga alammäära 
suurenemine ei avalda negatiivset mõju tööhõivele. Ühendkuningriigis näitavad 
Dickensi jt (1999), Stewart (2002) ja Metcalf (2004), et miinimumpalga tõus ei mõjutanud 
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tööhõivet negatiivselt. Oluline on, et arenenud riikides ja arengumaades tehtavad 
uuringud pakuvad erinevaid tulemusi (Broecke jt 2017; OECD, 2015; Nataraj jt, 2014). 
Kesk- ja Ida-Euroopa riikidest on akadeemilist kirjandust vähe. Sloveenias leiab 
Vodopivec (2015), et vastav mõju on negatiivne ja Poola kohta leiavad Majchrowska jt 
(2015), et mõju puudub. Eestis on Hinnosaar ja Rõõm (2003) kasutanud LFS-i uuringut 
aastatel 1995-2000 ning Neumarki jt (2004) mudelit. Nimetatud uuring näitab, et 
miinimumpalga tõusu mõju on otsene ja suur ehk miinimumpalga kasv viib alla 
tööhõive. Antud doktoritöö IV Artikkel "Miinimumpalk ja tööhõive säilitamine. Eesti 
mikroökonomeetriline uuring" (Ferraro jt 2018) näitab miinimumpalga tõusu mõju 
täistööajaga palgatöötajate töötamise tõenäosusele aastatel 2013-2016. Uuring on 
ajendatud majanduskeskkonna muutusest ehk miinimumpalga järsust tõstmisest, mis 
oli kiirem kui palgatõusu keskmine tase aastatel 2013-2016. Modelleerimisel kasutati 
Eesti LFS-i mikroandmeid ja analüüsimeetodina kasutati poolparameetrilist DID-
mudelit. Sarnast DID-mudelit on kasutanud Neumark jt (2004), Stewart (2004a, 2004b), 
Stewart ja Swaffield (2008). Oluline on see, et DID-mudel annab põhjusliku mõju 
hindamiseks sobiva uuringudisaini, kuigi kõigi eksperimentaalsete ja 
kvaasieksperimentaalsete meetodite puhul ei ole mudeli spetsifitseerimine triviaalne. 
Selleks klassifitseeriti palgajaotuse alusel rühmad vastavalt palgatöötajate positsioonile 
enne, kui alampalka tõsteti. See võimaldab hinnata, kas tööhõive säilitamise tõenäosus 
nende rühma iga üksikisiku puhul oli erinev aastatel 2013-2016 ehk siis kui 
miinimumpalk suurenes võrreldes 2009-2011 aastaga, kui muudatusi ei tehtud. Uuring 
panustab akadeemilisse kirjandusse luues empiirilise kaasuse, mis lisaks Eesti 
tööjõuturu ülevaatele käsitleb kaasust, kus puudub organiseeritud 
ametiühinguliikumine, riigi roll on kollektiivsete palgarääkimiste näol piiratud ning 
tööjõu kaitse on pigem nõrk.  

Kõik neli doktoritöö aluseks olnud artiklit on käsitlenud haridus- ja tööjõupoliitika 
meetmete mõjusid. Iga artikkel keskendub poliitika mõju uurimisele läbi 
majandusagentide ja pakub empiirilisi kinnitusi poliitikate mõjust. Muidugi jäävad 
uuringud oma aega ja paljud teemad nõuaksid lisauuringuid. Näiteks hariduse 
valdkonnas oleks huvitav laiendada IKT mõju analüüsi võrreldes erinevaid riike ja 
haridustehnoloogiale tehtavaid kulutusi. Hariduspoliitika kooli taseme mõjude 
analüüsis on palju avatud otsi seoses mõjude heterogeensusega ehk riigi või 
haridussüsteemi spetsiifilisusega. Miinimumpalga mõju uurimisel võiks keskenduda 
firma-tasemel andmete analüüsile ja näidata, kuidas ja kas miinimumpalga muutused 
on mõjutanud ettevõtete tootlikkust. Metoodiline ja andmestikuline rikkus võib 
panustada antud teemade uurimisse jätkuvalt.  
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������/��������ỳzK���L_WXXW_�̂râ,�I�	0������������	�������	��-���.�x�	���0�-�.����	�����0�����̂I.���/.���	����_	�����0��	���.��	�	���	�����������	���	.�/.��������/��[�. Q̀	���_WXX]{b	���.�d�|��d�_WXXXâ2����[��/�.�L���/���������_������	���������.	��	�������	���	���
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