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Chapterr 7 

Conclusion n 

Inn this last Chapter, I will draw some conclusions. I start with a summary 
off  the most important results. Then I discuss how these results can shed 
somee light on practical policy issues. And, finally, I sketch some potentially 
interestingg avenues for future research. 

7.11 Summary of theoretical results 

Optimall taxation in the absence of education subsidies 

Thee analyses of Chapters 2, 3, and 4 and 5 shed light on the setting of the 
optimall  tax system in the absence of education subsidies. This corresponds 
too the (extreme) case where learning efforts are completely unobservable by 
thee government. In Chapter 4 we also analyze the case where education sub-
sidiess are allowed for and subsidies are a perfect instrument in the sense that 
learningg efforts are perfectly observable, see also below. In reality education 
subsidiess are neither completely imperfect nor completely perfect, so that all 
analysess contribute to our understanding of the setting of the optimal tax 
system. . 

Inn Chapter 2 we extended to standard optimal linear taxation model 
off  labor supply with endogenous human capital formation. Chapter 2 shows 
thatt positive feedback effects between labor supply and investments in human 
capitall  importantly increase the elasticity of the tax base with respect to the 
taxx rate on labor income. Consequently, the optimal linear tax rate is reduced 
whenn human capital formation is endogenous. This accords to standard 
Ramseyy intuition. Numerical evidence shows that reductions in optimal taxes 
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aree indeed substantial when human capital formation is endogenized. 
Inn Chapter 3 we analyze the consequences of imperfect capital markets 

forr the setting of the optimal tax linear tax schedule. The most important 
differencee with Chapter 2 is that borrowing is impossible. Credit constraints 
preventt (poor) individuals from to investing optimally in human capital. We 
showw that the optimal tax on labor is progressive from a pure efficiency 
pointt of view. i.e. in the absence of distributional concerns. A progressive 
taxx schedule redistributes incomes from the old to the young so that the 
liquidityy constraints of the young are relaxed. Numerical simulations show 
thatt optimal taxes substantially increase due to capital market failures even 
iff  credit constraints are binding for only 25% of the population. 

Inn Chapter 5 we analyze non-insurable idiosyncratic income risks. These 
resultt in under-invest ment in human capital if students are risk averse. Also 
here,, a progressive income tax is optimal from a pure efficiency point, of view, 
sincee a redistributive graduate tax insures graduates against future income 
riskss so that under-investment in human capital is mitigated. 

Inn Chapter 4 we extend the model of Chapter 2 to allow for a two-bracket 
ratherr than a linear labor income tax. Furthermore, we allow for capital 
incomee taxes. We do not discuss credit constraints and uncertainty in this 
Chapter.. We find that the optimal labor features increasing marginal rates. 
Thee tax schedule is more progressive in the presence of elastic unskilled labor 
supplyy or capital taxes. The tax on skilled labor is used to reduce income 
inequalities,, whereas the tax on unskilled labor is used to boost investment 
inn human capital. The reason for the stimulation of skill formation is that 
thee tax on skilled labor distorts education choices. Only if capital taxes are 
zeroo and unskilled labor supply is exogenous the labor tax is flat. In that 
case,, the tax on unskilled labor is sufficient to off-set tax distortions arising 
fromm redistribution (if costs of education are deductible). The labor tax is 
moree progressive if unskilled labor becomes more elastic (so that the tax 
onn unskilled labor features larger distortionary costs) and capital taxes are 
higher,, so that skill formation is stimulated by discouraging financial savings. 

Wee find that a dual income tax with a positive capital tax and a progres-
sivee labor tax is optimal if costs of education are not deductible for the labor 
tax.. The capital tax complements the tax on unskilled labor to stimulate 
incentivess to acquire human capital. A trade-off emerges between distorting 
thee labor market for unskilled labor and distorting the capital market. The 
moree important labor market distortions become, the more the government 
reliess on capital taxes to stimulate investment in human capital rather than 
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burdeningg the employment prospects on the unskilled. Note that this trade-
offf  disappears when costs of education are in fact made tax deductible, which 
iss a more direct way to address this issue. 

Optimall taxation and education subsidies 

Chapterr 4 allows for education subsidies as well and analyzes to what extent 
educationn subsidies change the optimal tax structure. Education subsidies 
aree now a perfect instrument to offset learning distortions, since all learning 
effortss can be perfectly observed. 

Wee find that the government relies neither on taxes on unskilled labor, nor 
taxess on capital to reduce tax distortions on investments in human capital. 
Inn contrast to education subsidies, the latter instruments cause distortions 
inn labor and capital markets. So the government can do better by employing 
educationn subsidies that avoid these distortions. Education subsidies ensure 
efficiencyy in human capital formation. Consequently, the tax system does 
nott distort investment decisions and all distortions (of redistribution) are 
locatedd at the consumption side of the economy (Diamond and Mirrlees, 
1971).. Finally, the labor tax is more progressive if education subsidies are 
allowedd for. Therefore, efficiency losses of more progressive income taxation 
aree lowered and the government sets a more progressive tax accordingly. 

Thee reason that the government sets a more progressive tax system when 
itt has education subsidies as an instrument is as follows. The combination of 
educationn subsidies and the tax on skilled labor creates a non-distortionary 
taxx on ability rents. I.e., all income is subject to the labor tax, including the 
rentss from having higher ability, but subsidies are only given to compensate 
forr the loss in returns from human capital formation arising from taxation. 
Ass such, education subsidies serve a similar role as an investment credits 
underr the corporate tax. 

Evenn though education subsidies are regressive, they allow the govern-
mentt to set a more progressive tax schedule so that the combination of 
progressivee taxes and education subsidies yields more equality. Numerical 
calculationss reveal that tax distortions go a long way in explaining the cur-
rentt level of education subsidies. 
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Optimall educat ion finance 

Chapterr 5 studies how education should be financed when capital markets 
faill  and income risks of investments in human capital cannot be insured. 
Capitall  and insurance markets fail due to adverse selection effects and the 
impossibilityy to write income contingent contracts. We have shown that an 
equityy participation model implemented by the government tackles both the 
capitall  market imperfection and the insurance market imperfection. The 
reasonn is that the government, can in contrast to the private sector, write 
andd enforce the income contingent contracts that would result when private 
partiess were allowed to do so. 

Educationn subsidies are not an efficient instrument to restore inefficiencies 
causedd by capital and insurance market failures. The reason is that education 
subsidiess are not effective in reducing income risks. Furthermore, education 
subsidiess have to be financed from general tax revenues. This is costly due 
too tax-distortions arising from revenue raising. 

Chapterr 6 illustrates the theory of Chapter 5 by analyzing a reform of 
higherr education financing. We studied the switch from a system with mainly 
subsidiess to education to a system where graduates pay part of the costs of 
educationn through a graduate tax (GT) or an income contingent loan system 
(ICL) .. We showed that substantial reductions in government outlays can be 
achieved.. There seems to be a Lfree lunch' since costs of protecting the stu-
dentss from lower socioeconomic groups can be substantially lowered without 
erectingg barriers to students from these groups. The reason is twofold. First, 
noo subsidies are directed to graduates who have sufficiently high incomes over 
thee life-cycle to finance the costs themselves. Second, no external subsidies to 
coverr the default risks from those with insufficient incomes are needed if the 
riskss of default on loans are pooled amongst graduates. If the costs of default 
aree not shared amongst graduates, but financed from general tax revenue, 
thee savings on government outlays are less, since ex ante subsidies to every 
studentt are replaced by ex post subsidies to the graduates who default. 

7.22 Policy implications 

Whatt can policy makers learn from this book? In the introduction we dis-
cussedd a number of trends and policy changes in recent years. With the 
insightss of this book we can touch upon some issues that are of practical 
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importance. . 

AA less progressive labor tax? 

Shouldd the progressivity of the labor tax increase or not? Less tax progression 
iss often defended on grounds of increased mobility of skilled labor, interna-
tionalization,, supply-side policies in general and the growing importance of 
humann capital in modern economies. All these trends increase the effective 
elasticityy of skilled labor supply. 

Thiss book only partially vindicates the concerns about progressive taxes. 
Indeed,, given the inter-dependence of labor supply decisions and investments 
inn human capital, we showed that elasticities of taxable incomes increase 
andd that the optimal tax system should become less progressive. The trade-
offf  between equity and efficiency is worsened if human capital formation, 
inn addition to labor supply, is important. Further, if the government would 
replacee education subsidies by a less costly system of equity participation, the 
capitall  and insurance market imperfections are of less practical importance. 
Then,, the scope for progressive labor taxation to correct failing capital and 
insurancee markets is reduced. 

Att the same time, one observes large increases in income inequality be-
tweenn skilled and unskilled workers, but also within these groups, due to e.g. 
skilll  biased technological change, increased internationalization and capital 
skilll  complementarities. Hence, the demand for redistribution has increased. 
Further,, many European countries adopted labor market policies to foster 
laborr supply of the unskilled, in view of the low participation rates of these 
groups,, by means of EITC-type of tax reliefs for the low income earners, 
notablyy the low skilled. By increasing the income gap between work and 
(unemployment)) benefits, labor supply of the low skilled is stimulated. 

However,, by increasing the progressivity of the labor tax, by e.g. an 
EITC,, incentives to acquire skills are harmed. We have shown that these 
typee of policies are optimally combined by the introduction of education 
subsidiess to offset tax distortions on human capital formation. Also shift-
ingg the tax burden from the labor market towards the capital market may 
restoree incentives to acquire skills if education subsidies are not a perfect in-
strumentt to off-set tax distortions on learning. The trade-off between equity 
andd efficiency is importantly improved if education subsidies are allowed for. 
Progressivee labor taxation still distorts the labor market, however. These 
distortionaryy costs need to be balanced against the distributional gains. 
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Inn any case, the Dutch government would therefore have done better by 
combiningg an EITC including a phase out range with increased education 
subsidies.. Instead, it adopted an EITC without a phase out range and with-
outt education subsidies. With education subsidies and a more progressive 
EITC,, the same amount of redistribution would have occurred at lower ef-
ficiencyficiency costs. Similarly, more incentives for low skilled workers could have 
beenn achieved while keeping income equality the same. 

Reducee capital t axes? 

Shouldd capital taxes be reduced? Again, internationalization is important 
sincee it boosts mobility of tax bases and increases welfare losses of taxation. 
Alsoo important is the upcoming ageing of the population which puts pressure 
onn governments budgets to finance costs of public pensions. Governments 
mayy stimulate private (pension) savings by means of reducing taxes on capital 
(pension)) incomes in order to relax the burden on public finances. 

Wee have shown that higher (residence based) capital taxes increase in-
vestmentss in human capital. When education subsidies are restricted, capital 
taxess can be employed to reduce the need to tax unskilled labor in order to 
fosterr human capital formation. Indeed, if the objective is to stimulate in-
vestmentss in human capital, discouraging investments in non-human assets 
iss an option. Clearly, lowering marginal taxes on capital income - as we 
havee seen in the last major tax reform in the Netherlands - does not help 
too stimulate human capital formation. Furthermore, one could expect that 
fiscalfiscal subsidies on, for example, pensions and owner occupied housing may 
causee a serious disincentives to acquire skills, especially among the older 
workerss (who supply less labor and therefore already have low returns to 
skilll  acquisition). 

Alsoo here, much depends on the use of education subsidies. If education 
subsidiess are an effective instrument, there is no need to rely on capital taxes 
too stimulate skill-acquisition. Compared to capital taxes education subsidies 
aree a more efficient instrument to stimulate investments in human capital 
thann capital income taxes. Therefore, capital taxes may indeed be reduced, 
iff  education subsidies are simultaneously increased. Clearly, the progressiva 
ityy of the labor tax should increase as well since the costs of redistributing 
incomess decreases. 
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Introducee an equity participation model for financing education? 

Governmentss may increase private contributions in order to loosen fiscal 
constraintss or to achieve more equality in the income distribution. Also 
privatee contributions are generally associated with individualization tenden-
ciess where benefit principles become more important. One way to do so 
iss through increasing private contributions with a graduate tax (GT) or an 
incomee contingent loan (ICL) for the financing of higher education. 

Thiss thesis has shown that a graduate tax or income contingent loan sys-
temm to raise private contributions has the character of a 'free lunch'. Capital 
andd insurance market failures are directly tackled by providing (poor) grad-
uatess with funds and protecting graduates against income uncertainty and 
highh default risks through income contingent repayments. Guaranteeing ac-
cessibilityy is much cheaper with an equity participation model compared to 
educationn subsidies. This holds irrespective of the level of education subsi-
dies.. The reason is that no subsidies are directed towards people without 
liquidityy constraints and without income risks. This reduces the deadweight 
lossess of financing subsidies. Furthermore, we have shown that using educa-
tionn subsidies is an highly imperfect substitute for providing income insur-
ance,, because (future) income risks are not insured. 

Incomee risks can be (partly) pooled (insurance) so that costs of default 
aree shared amongst graduates, rather than shifted to society at large. Risk 
aversee individuals are willing to pay a premium for reductions in future in-
comee uncertainty. Further, the average graduate earns, in view of the high 
returnn on education, in general such a high income that private financing of 
(partt of) the costs of education is no problem at all. Calculations for the 
Netherlandss have been presented which these suggest that a graduate tax of 
6%% is sufficient to recoup all costs of education. 

Thee amount of income insurance is restricted by considerations of adverse 
selectionn or moral hazard. The more important these considerations become, 
thee less insurance can be offered without jeopardizing work and learning ef-
fortss of graduates. If moral hazard or adverse selection are important, the 
ICLL therefore becomes more attractive relative to GT because income risks 
aree less well insured. Not much is known on the importance of moral hazard 
andd adverse selection problems. On the one hand one may argue that moral 
hazardd and adverse selection are important because private markets do not 
exist.. On the other hand one may claim that these problems are less relevant 
becausee the government does not even allow an effective market to emerge 
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duee to legal restrictions. Furthermore, the government may restrict informa-
tionn problems by screening and selecting students, reducing drop-out rates, 
makingg repayments dependent on costs of education, length of enrollment 
andd future earnings, and integrate the repayment scheme in the tax system. 
Arguably,, the government suffers less from asymmetric information than the 
privatee market. 

Reducee educat ion subsidies? 

Shouldd education subsidies be reduced? Many proposals to increase pri-
vatee contributions are based on notions of equity ('benefit principle') and 
efficiency.. In addition, fiscal pressures as a consequence of the EMU criteria 
andd the ageing of the population also play a role. The introduction presented 
aa number of arguments that justify education subsidies on the basis of capi-
tall  and insurance market failures, externalities, non-economic arguments and 
taxx distortions. 

Wee show that a GT/ICL rather than education subsidies is the optimal 
responsee to failing capital and insurance markets. Furthermore, we are scep-
ticall  about the externalities argument. However, education subsidies can 
helpp to reduce adverse consequences of a redistributive tax system on edu-
cationn choices. Although a large part of education subsidies can be justified 
onn these grounds, still subsidies are larger than necessary to offset tax dis-
tortions.. If one believes that consumption motives are important as well, 
thee scope to justify education subsidies on the basis of tax distortions di-
minishes.. The reason is that the true tax wedge on investments in human 
capitall  is lowered because the consumption benefits escape the income tax. 
AA cut in education subsidies (on higher education) can therefore be defended 
onn grounds of efficiency and equity. 

7.33 Future research 

Thiss thesis has abstracted from potentially important aspects that may de-
servee further research. I only mention a view topics that are interesting for 
furtherr research. 

 Understanding student behavior This thesis employs the human cap-
itall  model to guide behavior of agents. We took the view that edu-
cationn is an investment good. However, the theory of human capital 
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cann be criticized. Clearly some results would change if, for example, 
consumptionn motives are allowed for. If there are non-taxed benefits of 
education,, education subsidies might not be needed to restore efficiency 
inn human capital formation. Also, non-taxed benefits of education may 
makee the instrument of education subsidies less effective in restoring 
efficiencyy in learning. Furthermore, imperfectly verifiable education ef-
forts,, as in Van Ewijk and Tang (2000a), provide an interesting case for 
futuree research. The cases in which education subsidies are restricted 
too be zero already provide some intuition on the setting of the optimal 
taxx system. However, further research on the setting of the optimal 
taxx system in the presence of imperfectly observable education efforts 
andd consumption motives of education is needed. 

Onlyy 15% of Dutch students borrow to finance investments in higher 
education,, see Ministry of Education (2000). Instead, they seem to 
workk more and consume less leisure. At closer inspection this behavior 
iss inconsistent with the human capital model. The average returns on 
humann capital are in the range of the returns on equity. One may argue 
that,, borrowing money at the safe real interest rate and investing the 
samee money in education with a way larger return yields a 'money 
machine'.. This is a version of the 'human capital premium puzzle', see 
alsoo Judd (2000). Moreover, adding consumption motives would make 
thee returns to education even larger so that the equity premium puzzle 
becomess more puzzling. Although we think that risk-aversion is very 
importantt for graduates, it could be that risk-aversion arguments may 
nott be sufficient in explaining a real rate of return to human capital 
inn the order of 8-9%. One may ask: "Why are returns to education 
soo large compared to other investments with similar risks?", "Why 
aree there apparently unexploited arbitrage possibilities in education?", 
"Whyy choose graduates borrow so little?". Clearly, future research may 
shedd some light on this topic. 

 Political economy aspects - A neglected issue in this book is the political 
system.. Political economy may help to understand current government 
policies.. Intriguingly, there are apparently possibilities to improve the 
efficiencyy of government policies, but these aren't put in place. For ex-
ample,, the switch to a GT/ICL, or combining an EITC with education 
subsidies.. Apparently, policy prescriptions should not only be based on 
considerationss of (second-best) optimality from welfare economics, but 
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policiess need also be politically feasible. An interesting contribution 
byy Fernandez and Rogerson (1996) shows that perverse redistribution 
(fromm poor to rich) may actually be the outcome of the political process. 

Evenn Pareto improving policies may be blocked in the political process. 
Thesee policies are such that at least some people gain, whereas others 
aree not being hurt by the policy. For example, it may be the case that a 
policyy proposal to reform education finance, actually informs the larger 
publicc about the total amount of education subsidies that are actually 
goingg to the most wealthy part of the nation. Now these subsidies are 
'hidden'' in grants, free-travelling (OV-kaart), tuition fees that are be-
loww cost-price of education, etc. Although, average subsidy levels may 
remainn at current levels when the policy is enacted, the beneficiaries 
(graduatess especially with more wealthy backgrounds) may fear that, 
inn the future, political demand for lower subsidies may be increased. 
Iff  these stake-holders can organize their interests more effectively than 
thee average tax-payer Pareto improving polices are not put into place, 
cf.. Stiglitz (1998). At a deeper level, this reflects the inability of the 
governmentt to commit to anncounced policies. For future research, at-
tentionn has to be paid to the political feasibility of tax and education 
policies. . 

 Time consistent policies - We assumed that all policies were time-
consistent,, but in general there is a problem with the time-consistency 
off  government policies. In a promising new line of theoretical research, 
somee authors have begun to argue that the setting of second-best poli-
ciess is not possible since the government cannot pre-commit to the 
announcedd policies, such as the setting of the tax, see e.g. Boadway et 
al.. (1996) and Andersson and Konrad (2001). In the case of the setting 
off  the optimal tax, a hold-up problem emerges: people know that the 
governmentt engages in excessive taxation after the investments in hu-
mann capital have been made. Based on this expectation of government 
intervention,, people reduce investments in human capital. The govern-
mentt should take this behavioral response into account when setting 
optimall  taxes. Due to the time-inconsistency of its policies the optimal 
taxx structure has become 'third-best'. The government can (partly) 
escapee this problem by means of education subsidies. This may be an 
additionall  explanation for the use of education subsidies. 
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Wee think that education policies are a potentially effective device to 
addresss other time-inconsistency problems. For example, the govern-
mentt enforces minimum wage laws for poor workers, and protects the 
poorr from social exclusion and poverty by means of social insurance 
andd social benefits. This creates a so called Samaritan dilemma for 
thee government, since the government cannot credibly announce that 
itt denies social benefits to those who are deliberately opting for a career 
onn the dole. The result is an excessive demand for social insurance and 
benefitss and under-investments in human capital. Education policies 
mayy potentially be suited to soften this Samaritan dilemma. By giving 
incentivess to invest in human capital, especially for the people with low 
abilities,, the risk of excessive demand for social insurance and benefits 
iss reduced. The reason is that, for skilled workers opting for a social 
benefitt becomes less attractive since their wages are higher relative to 
thee benefit. Future research is needed also in this area because the 
Samaritann dilemma and other time-consistency problems may yield a 
puree economic underpinning of paternalistic or Marxian notions to 'lift ' 
thee lower social economic classes. 

 Dynamic aspects and the intergenerational distribution - We only stud-
iedd the intragenerational distribution of welfare. However, as Heekman 
ett al. (1998a) and Heekman (2000) have pointed out, learning and hu-
mann capital formation are by their very nature activities taking place 
overr the entire life-cycle. In order to get a better understanding on the 
effectss on tax and education policies it is only a natural extension of 
thiss book to look at the intergenerational distribution of welfare as well 
inn a multi-period model with human capital formation. 

Withh large changes in life-cycle patterns of individuals and family com-
positionss in recent decades, a natural extension is to add within the 
familyy formation of human capital. Most analyses have generally ne-
glectedd intergenerational transfers of human capital. But, as Heck-
mann (2000) forcefully argues, these intergenerational effects are im-
portantt ingredients for incentives to acquire skill over the life-cycle 
('skill-begets-skiH'' and 'learning-begets-learning'). 

Anotherr important extension is a more elaborate analysis on the role 
off  credit constraints. This thesis analyzed a very stylized model of 
humann capital formation with credit constraints. It is of interest to 
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includee more decision margins, such as an endogenous labor supply de-
cision.. Indeed, people may respond to credit constraints by supplying 
moree labor when they are credit constrained. Observation suggests that 
studentss indeed respond to increased tuition fees and lower grants by 
consumingg less leisure rather than borrowing more. Therefore, the po-
tentiall  efficiency gains of progressive taxation to correct capital market 
distortionss may be decreased. 

Inn addition, credit constraints not only affect the amount of resources 
parentss can devote to investments in human capital of their children, 
butt also time devoted to human capital formation of children, es-
peciallyy at pre-school ages. Credit constraints not only hamper the 
inter-temporall  smoothing of consumption, but also the inter-temporal 
smoothingg of leisure time. Credit constraints preventing smoothing 
off  leisure time may become more important, especially for households 
wheree both partners work. Further research on the role of credit con-
straintss may therefore be of interest. 

 General equilibrium and open economy considerations - We did not pay 
attentionn to general equilibrium effects on wages and interest rates by 
fixingg factor prices by resorting to small open economy assumptions. 
Factorr price equalization, however, is difficult to observe in practice 
andd general equilibrium effects on wages and interest rates are likely 
too play a role even in open economies. Heekman et al. (1998a, 1998b, 
1998c)) developed a closed economy dynamic general equilibrium model 
off  human capital formation with heterogeneous households. The main 
messagee of these papers is that general equilibrium effects of tax and 
educationn policies are so strong that the initial incentives of policies are 
'washedd out' through general equilibrium effects on the interest rate 
andd wages. For example, reducing tuition rates stimulates investment 
inn human capital. Consequently, skilled labor becomes less scarce, and 
thee returns to human capital fall accordingly. This reduces incentives to 
investt in human capital. Therefore, the potency of government policies 
mayy be greatly exaggerated. 

Inn Heekman et al. (1999) an open economy version of this model is 
developed.. But I think that more research to analyze open economy 
versionss of similar models is needed. The latter authors find that the 
capitall  stock falls in response to policies that stimulate skill formation. 
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Inn a small open economy one would expect exactly the reverse. Further, 
theree is no apparent tendency for factor price equalization. Relative 
wagee differentials are independent of trade and therefore determined on 
nationall  markets only. One may extend the model with trade in various 
commoditiess differing in their skill contents, to analyze the effects of 
taxx and education policies. Furthermore, these models are potentially 
veryy well suited to study both the inter- as well as intragenerational 
distributionn of welfare. 

Withh the upcoming ageing of the population in many Western coun-
triess it is of importance not only to look at the financial sustainability 
off  public finances, but also labor market attachment, especially of the 
old.. Ageing has also consequences for human capital formation. Poli-
ciess to improve upon labor force participation and skill-format ion are 
especiallyespecially important in this respect. Furthermore, if one may approxi-
matee the EU as a closed economy, one can also expect important effects 
off  ageing, which occurs simultaneously in most EU countries, on factor 
pricess such as interest and wage rates. As a result of changing interest 
andd wage rates, ageing may not only have important consequences for 
thee sustainability government finances, but also for the sustainability 
off  private pension funds, the incentives to acquire human capital, the 
distributionn of incomes between skilled and unskilled workers, and the 
intergenerationall  distribution of welfare. 
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