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Abstract 

This thesis consists of a summary and four self-contained papers.  
 Paper [I] examines whether fathers influence the time their children spend 
in subsidized child care. Two non-nested models of family child care demand 
are estimated. The parameter estimates indicate that several characteristics of 
the father are associated with the time his child spends in child care. J-tests and 
bootstrapped J-tests also show that a model where the father’s characteristics 
are excluded can be rejected in favour of a model where his characteristics are 
included.  
 Paper [II] considers the effects of the Swedish child care fee reform on 
public expenditures and taxation in the municipalities. A difference-in-
difference approach is employed where outcomes are compared with respect to 
the municipalities’ pre-reform fee systems. The results show that pre-reform 
characteristics determine taxes and child care expenditures in the post-reform 
period. It is also found that changes in child care quality were not connected to 
the pre-reform systems characteristics.  
 Paper [III] provides evidence of the effect of college quality on earnings in 
Sweden. The results suggest that the link between college quality and earnings 
is weak. A small positive effect is found for individuals that are likely to work 
full time. Controlling for region of work affects the estimated effects, 
indicating a correlation between choice of college quality and choice of labour 
market region. 
 In Paper [IV], earnings differences between transfer and non-transfer 
students are analysed. The results show that earnings, during the first years 
after leaving the university, are significantly lower for students who change 
universities compared to students who do not change. The earnings differences 
decrease significantly over time and over the earnings distribution.  

Keywords:� Child care demand, subsidized child care, dual care provider 
model, local public expenditures, income taxation, college quality, earnings, 
selection on observables, university choice, earnings distribution
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1 Introduction

In 2005, Sweden was ranked as number three among the OECD countries 

when it came to public spending on overall education as a percentage of GDP.1

Education is unquestionably a prioritized area in Sweden and making both 

lower and higher education accessible to all citizens has been an important 

political object. As a consequence of this orientation, the user fees in pre-

schools are relatively small, primary and lower secondary education is com-

pulsory and free of charge and there is no tuition fee for students in upper 

secondary schools and academic institutions. Both higher and lower education 

are of high availability, with pre-schools with long opening hours and universi-

ties and university colleges geographically spread all over the country.  

During the last few decades there have been some major changes in the Swed-

ish educational system as well as in society at large. Changes in the structure 

of the labour market in combination with the expansion of the public child care 

system have enabled women’s participation in the labour market. In addition, 

globalisation has challenged the educational system with more mobile students 

and a more intense competition situation for the academic institutions. The 

quality of education has become increasingly important and discussed both 

within schools and universities and by policy-makers.  

These reflections on the developments that affect the conditions for both 

higher and lower education are the starting point for the papers in this thesis. 

The thesis consists of four self-contained papers. Papers [I] and [II] focus on 

child care. Paper [I] compares two empirical models of family child care de-

mand while Paper [II] studies whether the Swedish municipalities’ tax rates 

and child care expenditures were affected by a child care reform in 2002. Pa-

                                                
1 OECD (2008). 
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pers [III] and [IV] are contributions in the area of higher education. Paper [III] 

examines whether the quality of higher education has an effect on students’ 

subsequent earnings and Paper [IV] analyses earnings differences between 

transfer and non-transfer students. 

The rest of the introduction is outlined as follows. Section two includes a brief 

introduction to Swedish child care and presents theoretical and empirical back-

grounds to Papers [I] and [II]. In addition, Papers [I] and [II] are summarized. 

Section three gives a short description of the expansion of higher education in 

Sweden and the background to the problems studied in Papers [III] and [IV]. 

Previous research is presented and theoretical and methodological issues are 

discussed. The section also includes summaries of Papers [III] and [IV]. 

2 Child care 

The development of publicly provided child care in Sweden dates back to the 

1960s when there was a shortage of labour, which facilitated women’s partici-

pation in the labour market. Since then, the proportion of women that partici-

pate in the labour market has increased while the proportion of participating 

men has decreased. A larger number of working mothers resulted in a growing 

need for child care and, consequently, the proportion of children in subsidized 

care increased dramatically during the same period of time (see Figure 1). In 

2006,  about 85 per cent of all one-to five-year-olds were enrolled in some pre-

school activity, most of them attending a public facility.2 Swedish mothers also 

have among the highest labour force participation in the OECD3 and Sweden is 

considered to be one of the most gender equal countries in the world.4 One

                                                
2 The Swedish National Agency for Education (2007). 
3 OECD (2001). 
4 See e.g., the Gender Empowerment Measure Index in UNDP (2007).
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Figure 1: Proportion of men and women that are working and proportion of children aged 1-5 years in subsi-

dized child care. Source: Statistics Sweden and the Swedish National Agency for Education.

example of this is that Swedish fathers and mothers have the same right to paid 

parental leave and about 17 per cent of the parental days are utilized by fathers. 

Child care in Sweden is mainly publicly provided and the availability and 

quality are comparatively high in an international perspective. The local gov-

ernments are responsible for the provision of public child care, which is fi-

nanced partly by central government grants and partly by local tax revenues 

and user fees. A major child care reform in the beginning of the 2000s (the 

Maximum fee reform) offered the municipalities to impose a cap on the child 

care price and the municipalities that opted to participate were granted extra 

funding to cover the loss in revenue.5 The main purpose of the reform was to 

increase the availability of child care, improve the financial circumstances of 

families with children and facilitate parents’ labour force participation. The 

reform created a more homogenous fee structure in Sweden, with child care 

fees less related to hours of use. 

                                                
5 For more information about the Maximum fee reform see e.g., Holmlund and Wikström (2005) 
and the Swedish National Agency for Education [Skolverket in Swedish] (2007).
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2.1 Child care demand 

When modelling family child care demand, the demand is often related to the 

mother’s labour supply (see e.g. Blau and Robins, 1988 and Michalopoulus et 

al., 1992). In those models, the father’s labour force participation is assumed to 

be predetermined while the mother’s labour supply is allowed to vary. The 

mother is the only potential child care giver in the family and the father’s role 

is simply to provide income to support his family. The mother maximises 

utility by choosing her labour supply, consumption and the quality of child 

care. The price of child care is assumed to be proportional to its quality. Child 

care demand and labour supply are thus functions of the mother’s marginal 

wage, non-labour income and child care quality. 

The previous empirical literature on child care costs and demand primarily 

concerns effects of the price of child care on labour force participation and 

supply decisions of mothers. Blau (2000) reviews US studies on the effects of 

the price of child care on employment and finds that employment is decreasing 

in the price of child care, although the quantitative effects vary among the 

studies. A more general survey of the child care literature is provided by Blau 

and Currie (2004) where both the market of child care and child outcomes are 

covered. For Sweden, Gustafsson and Stafford (1992) study the joint decision 

to supply labour and demand public child care using data from the 1980s. The 

estimated elasticity of average price is negative and large in absolute value, 

indicating that child care demand may be price sensitive. Generally, the deter-

minants of hours of care have received little attention (exceptions include Hotz 

and Kilburn, 1992; Blau and Hagy, 1998; Joesch, 1998; Joesch and Hiede-

mann, 2002).  
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To assume that only the mother determines child care demand may not be 

appropriate when considering families of today in Sweden and other OECD 

countries with working mothers and fathers who take an increasing part in 

their children’s care. Therefore, Paper [I] presents an alternative model of 

family child care demand that includes both parents in the same way and in-

vestigates whether the fathers influence the number of hours that their child 

spends in subsidized care.  

2.2 Public provision of child care 

Changes in the child care system do not only affect the well-being of families, 

they also change the conditions for the public sector. If, for example, the re-

duction in child care fees caused by the Maximum fee reform has behavioural 

effects for families by altering child care demand and/or labour supply, it may 

also affect the allocation of the public expenditures on child care. This idea is 

the starting point for the second paper, which contains a broad evaluation of 

the effect of the Maximum fee reform on local public expenditures, taxation 

and child care quality. Paper [II] is related to the literature of public expendi-

tures and provides the first evidence of how child care user fees affect public 

budgets. 

The individual demand for child care as well as the size of the child care ex-

penditures is channelled through the political process. To model demand for 

public goods, most papers rely on the “median voter model” proposed by Bo-

wen (1943) and Black (1958). This model suggests that the median voter is 

decisive, and the median voter is often identified as the voter with the median 

income.6 There is a large literature that focuses on local public expenditures, 

                                                
6 Empirical applications of the median voter model are provided by, e.g., Bradford and Oates 
(1971a,b), Borcherding and Deacon (1972), Bergstrom and Goodman (1973), and Pomme-
rehne and Frey (1976). 
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following the seminal papers by Borcherding and Deacon (1972) and 

Bergstrom and Goodman (1973). The main focus in this literature has been on 

determining how variables characterizing the median voter’s budget constraint 

affect the demand for local public services. The expenditures are often mod-

elled as a function of local characteristics such as tax base, population size, 

demographic structure, intergovernmental grants and tax price. 

There are some empirical applications of public expenditures aimed at specific 

age groups, for example school-aged children, but there are few studies that 

consider child care expenditures.7 In addition, evidence of the effect of child 

care subsidies on governmental budgets is scarce. One exception is Graafland 

(2000), who considers the general equilibrium effects of child care subsidies 

on labour supply and public finance. The results suggest that child care subsidy 

reforms may be almost self-financed.  

There is only a small Swedish literature that considers economic aspects of 

child care, and in recent years the contributions have mainly focused on the 

Maximum fee reform.8 Brink et al. (2007) simulate welfare effects of the 

Maximum fee reform and an alternative reform consisting of increased child 

benefits, and they conclude that the Maximum fee reform is not necessarily 

preferred. Holmlund and Wikström (2005) consider cost differences for pre-

school and after-school care in the Swedish municipalities before and after the 

Maximum fee reform. Their results indicate that the municipalities’ cost dif-

ferences for child care were affected by the type of fee structure that was ap-

plied prior to the reform. Lastly, in Lundin et al. (2008) the exogenous varia-

tion in price reductions caused by the reform has been utilized to study if fe-

                                                
7 For example, Ahlin and Johansson (2001) study the individual demand for local public schooling 
in Sweden and Borge and Rattsø (1995) examine how the age composition in the municipality 
affects the spending on local services like care for elderly, schooling and child care. 
8 Earlier contributions on Swedish child care include e.g. Bjurek et al. (1992), Gustafsson and 
Stafford (1992) and Lundholm and Ohlsson (1998). 
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male labour supply was increased. Their results suggest that reduced child care 

prices do not affect female labour supply in Sweden.   

2.3 Summary of Papers [I] and [II] 

Paper [I]: Do Fathers Influence the Time Their Children Spend in Sub-

sidized Child Care? 

Paper [I] analyses whether the fathers matter for the number of hours that their 

children spend in subsidized child care by comparing two non-nested models 

of family child care demand. The dual care-taker model allows both parents’ 

labour supplies to vary and includes several personal characteristics of both 

parents. The single care-taker model follows earlier research and assumes that 

the father’s labour supply is fixed and exogenous to the family’s child care 

demand. The family budget constraint is explicitly modelled by taking into 

account the incentives in the Swedish fee system when deriving the parents’ 

marginal wages. To compare the models more formally, J-tests and bootstrap 

J-tests are performed. 

The study is based on a sample of 683 children and their parents and includes 

information about child care utilization and parents’ labour market attachment 

as well as personal characteristics of both parents. Information about municipal 

characteristics and child care quality are also included. 

The parameter estimates show that several of the father’s characteristics are 

associated with the time his child spends in child care. The J-tests and the 

bootstrap J-tests all show that the single care-taker model can be rejected in 

favour of the dual care-taker model, while the dual care-taker model cannot be 
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rejected in favour of the single care-taker model. In all, the results suggest that 

the father’s characteristics influence family child care demand. 

Paper [II]: Assessing the Effects of the Child Care Fee Reform on Pub-

lic Expenditures and Taxation 

Paper [II] studies the effects of the Swedish child care fee reform of 2002 on 

public expenditures and taxation in the municipalities. The purpose of the 

reform was mainly to increase availability of child care and to lower and 

equalize child care fees. The reform implied, among other things, a common 

system of public child care fees. Participation was voluntary but the participat-

ing municipalities were compensated for the increased demand and loss of 

revenue by grants from the central government. All but two municipalities 

implemented the reform proposal the first year and the last two followed the 

year after. 

Since all municipalities eventually entered the common fee system, it is not 

possible to compare the outcome for participating municipalities with a control 

group of non-participants. Instead, we employ a difference-in-difference ap-

proach, where outcomes are compared with respect to differences in the mu-

nicipalities’ pre-reform fee systems. All Swedish municipalities are included in 

the analysis, which covers the time period 1999 to 2005. 

The results show that pre-reform characteristics determine taxes and child care 

expenditures in the post-reform period. Municipalities that applied time rates 

had larger expenditure increases and also higher tax rate increases in compari-

son to the other fee subgroups. Our results suggest that the reform changed the 

child care demand for municipalities that applied time rates relative to the 

municipalities that applied income dependent fees prior to reform. We also 
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find that changes in child care quality are not connected to the pre-reform fee 

systems characteristics.  

3 Higher education 

During the last few decades, there has been a rapid expansion of the number of 

students in higher education in Sweden.9 This expansion is shown in Figure 2, 

which illustrates the development of the number of registered students, the 

number of degrees and the number of entrants into higher education for the 

period 1977-2004. The figure shows that between 1990 and 2003 the number 

of registered students doubled. 

Figure 2: The number of registered students, the number of degrees and the number of university entrants. 
Source: Statistics Sweden. 

The expansion in number of students was preceded by an increase in the num-

ber of colleges and universities. Since the 1950s, the number of institutions 

                                                
9 See e.g. Öckert and Regnér (2000) and Lindahl and Regnér (2005) for overviews of higher 
education in Sweden.  
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that provide higher education has increased from less than 10 to more than 50. 

Many of the new colleges were established outside the traditional university 

regions, i.e., in non-urban regions, as part of the decentralization of higher 

education and as an attempt to attract new groups of students with non-

academic backgrounds. The decentralization and the expansion have also 

raised concerns about the quality of the provided education.10 The regional 

colleges have lower shares of faculty with doctoral degrees and a weaker link 

between education and research. Although Swedish colleges are generally 

considered to be of high quality, they differ in their outcomes on quality indi-

cators. On average, newer colleges perform worse on those indicators than 

older colleges. However, little is known about the relation between college 

characteristics/college quality and students’ labour market outcomes in Swe-

den, i.e., the implications of differences in college characteristics are unknown. 

In addition, there are few non-US studies on the effect of college quality. As 

an attempt to fill this gap, the third paper focuses on the effect of college qual-

ity on earnings in Sweden.  

Figure 2 also illustrates the large difference between the number of students 

and the number of degrees. This indicates that students do not simply enter 

college, choose one educational path and eventually graduate and obtain their 

degrees. Students may revise their educational decision at any point in time, 

leading to either a change of field or college, or a drop-out. It is fairly easy to 

transfer between Swedish universities and the development of Internet-based 

courses facilitates for students to study at more than one university. In addi-

tion, a large proportion of students study abroad as part of an exchange pro-

gramme or as free movers. This mobility of students has been encouraged by 

the Bologna process, which aims at creating a European higher education area. 

However, even though students have become increasingly mobile, there are no 

                                                
10 See e.g., Öckert and Regnér (2000). 
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European studies that consider transfer students. Paper [IV] provides the first 

European evidence of earnings differences between transfer and non-transfer 

students by focusing on students that transfer between Swedish universities. 

3.1 The returns to college education 

There are two main theoretical explanations of why we would expect a correla-

tion between different educational attributes (e.g. years of schooling, college 

quality or field of study) and wages. The human capital interpretation departs 

from Mincer (1958) and Becker (1962), and argues that education affects the 

workers’ productivity, which is then reflected in higher wages. This approach 

is challenged by the signalling model proposed by Spence (1973). The signal-

ling model suggests that employers use education (or choices made during the 

education period) as a signal of the workers’ innate ability or productivity. 

According to this theory, the correlation between educational attainment and 

wages is not a result of the individuals’ human capital accumulation but of the 

sorting behaviour of employers.  

There is a vast literature on the returns to education in terms of years of 

schooling or level of education, following the work of Becker (1964) and Min-

cer (1974).11 However, recently more focus has been placed on the heterogene-

ity of the college education premium. Results from the US show that wages 

vary significantly between students who have attended colleges of different 

qualities (Black and Smith, 2004; Dale and Krueger, 2002; Monks, 2000; 

Brewer, Eide and Ehrenberg, 1999; Behrman, Rosenzweig and Taubman, 

1996; Loury and Garman, 1995), that earnings premiums vary significantly 

across different fields of study (Arcidiacono, 2004), that wages of workers 

with higher education depend on the type of academic degree or number of 

                                                
11 For an overview of this research, see e.g., Angrist and Kreuger (1999) and Card (1999).
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academic degrees and that wages are higher for students who switch between 

colleges (Del Rossi and Hersch, 2008; Light and Strayer, 2004).  

The small Swedish literature on higher education has mainly focused on the 

choice of academic institution. Recent contributions in this area include Wa-

densjö (1991), Lindahl and Regnér (2005), Gartell and Regnér (2005), Lundin 

(2006) and Eliasson (2006a, 2006b). The results from these studies diverge; 

some find an effect of the choice of college while others find no effect, all 

interpreting the result in terms of the quality of the seat of learning. Choice of 

method, outcome years and sample selection may explain the diverging results. 

3.2 Methodological issues 

The key econometric issue in the literature related to this part of the thesis 

results from the non-random selection of students into, among others things, 

academic institutions of different qualities and different fields of study. In 

general, there is a positive selection of students, where students of higher  

ability enter academic institutions of higher quality or choose higher levels of 

education. If not considered, this will result in an overestimation of the causal 

effect of the educational attribute.  

The most frequently adopted approach to reduce the selection bias and identify 

the true effect of education is to rely on what Heckman and Robb (1985) call 

“selection on observables”. This approach assumes that the correlation be-

tween the educational choices and the error term is due to characteristics that 

are observable to the researcher and which influence the selection process. 

This implies that the bias resulting from the selection of more able students 

into better colleges or higher levels of education could be removed by control-
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ling for those pre-determined observable characteristics in a linear wage equa-

tion.  

Paper [III] follows Heckman and Robb, and motivates the choice of method by 

the availability of exceptionally rich administrative data. The paper is based on 

a large dataset and contains a broad variety of variables, e.g., family informa-

tion, parental background, pre-academic schooling, grades, geographical in-

formation, academic education and various income measures for a number of 

outcome years. Due to the nature of the selection problem and the rich infor-

mation available in the dataset, it is plausible to interpret the result in this pa-

per as a causal effect.  

When studying transfer students one might be more interested in the actual 

outcome for those who have switched universities than the potential outcome 

for a randomly assigned transfer. Therefore, Paper [IV] focuses on earnings 

differences between transfer and non-transfer students where the selection of 

students who transfer is what partly explains the results. 

3.3 Summary of Papers [III] and [IV] 

Paper [III]: The Effect of College Quality on Earnings –  

Evidence from Sweden 

This paper examines the effect of college quality on earnings using administra-

tive data on Swedish college students who began studying in 1995. Previous 

studies on the effect of college quality are almost exclusively based on US data 

and most of them indicate a positive effect. However, it may be misleading to 

generalize from these results to countries with more centralized university 
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systems, indicating a need for more non-US studies on the topic. This study 

contributes to filling this gap, by providing evidence from Sweden: a country 

that is characterized by publicly provided higher education with no tuition fees 

as well as by a labour market with low wage dispersion.  

Three college characteristics that are assumed to be positively correlated with 

quality will be considered; proportion of teachers with a PhD, teacher/student 

ratio and GPA from upper secondary school among contemporary college 

entrants. The variables are introduced both separately and combined into an 

index. We follow a selection on observables approach to identify the effect of 

college quality on earnings, which is implemented by OLS. To consider possi-

ble heterogeneity, the effect for men and women is estimated separately and 

quantile regression is used to examine if the effect of quality differs over the 

income distribution.  

The overall results suggest that the link between college quality and earnings is 

weak in Sweden. A small positive effect is found for individuals that are likely 

to work full time as well as for individuals in the upper part of the income 

distribution, while negative effects are found for individuals located in the 

middle and lower parts of the income distribution. However, the estimated 

effects are small and the economic significance negligible. Furthermore, con-

trolling for region of work affects the estimated effects, indicating a correlation 

between choice of college quality and choice of labour market region. 

Paper [IV]: Earnings Differences Between Transfer and Non-transfer 

Students  

The purpose of this paper is to study earnings differences between transfer and 

non-transfer students in Sweden. A broad definition of transfer between aca-
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demic institutions is utilized where all students that have obtained credit points 

at more than one seat of learning are classified as transfer students. Data on 

Swedish students reveals that more than 30 per cent of the students have 

changed universities at least once, and that students change to all types of 

universities. Data also shows that students who change universities have higher 

educational attainment than students who do not change.  

To our knowledge, there is only one previous study that considers the individ-

ual effects of switching universities and includes all possible transfers. Light 

and Strayer (2004) analyse the impact of college transfer in the US and find 

that students who change colleges receive about six per cent higher wages than 

those who do not change. 

In contrast to the US study, this paper finds that students who change universi-

ties receive lower subsequent earnings in the short run than students who do 

not change. This concerns students changing to universities of high observed 

quality as well as students changing to institutions of lower observed quality. 

The earnings differences decrease significantly over the earnings distribution 

and over time, indicating that it takes longer for students who change universi-

ties to find an appropriate job match. The pattern seems consistent with non-

transfer students having higher earnings because of their relatively earlier 

labour market entry, and transfer students catching up because of their addi-

tional human capital investments.  
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