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55 EFFICIEN T PROGRESSIVE TAXES AND EDUCATIO N SUBSIDIES 

5.11 Introductio n 

AA system of progressive income taxes is not always looked at favourably. An important objection is that 

thee systemm discourages hard work and efforts to be efficient and innovative. What's more, it is a burden 

onn precisely those who are highly productive and are most likely to successful in these efforts. In smaller 

countriess this objection is compounded by the concern that system of progressive taxes is a disadvantage 

whenn competing for mobile factors. Highly productive and successful workers may choose to flee a 

countryy so as to evade a relatively high tax burden. Firms may also choose to leave the country since they 

doo not want to compensate workers for this high burden (at a high income levels). 

Thesee objections against progressive taxes live among conservatives but are also raised by some 

left-wingg politicians. They share the concern about the distortionary effects. Besides, a system of 

progressivee income taxes is not always an effective instrument to redistribute income. The combination 

off  progressive tax rates and deductions gives sometimes virtually the same result as a flat tax rate. Not 

surprisingly,, some left-wing politicians are looking for an alternative (third) way to achieve equality. 

Theyy tend to focus less on ex-post redistribution through progressive taxes but instead focus more on ex-

antee redistribution through empowerment. To achieve equal opportunities on education and employment 

forr all, some — long-term unemployed, youth in underprivileged areas — need extra support. The hope 

iss that education provides them with skills and empowers them to take advantage of new opportunities, 

soo that they can gain a fair share of the cake. 

AA policy that wants to provide equal opportunities for all, is likely to entail extra support for 

somee groups but must still build on a system of progressive income taxes. In an imperfect labour market 

wagess are not given to employers and employees but are set by one of the parties or are the result of 

bargainingg between the two parties. In such a market a progressive tax system restrains excessive wage 

demandss and in this way reduces the problem of unemployment. This paper emphasize wages-setting by 

tradee unions. The role of trade unions varies widely from country to country and should be ~ and perhaps 

alreadyy is - a reason for lasting differences in national tax systems. Furthermore, the paper will argue 

thatt education subsidies should compensate the negative effect that progressive taxes may have on 

schoolingg and training. Often, the subsidies allow the tax system to be more progressive. 

Inn the literature the moderating effects of progressive taxes on wage demands have been demonstrated 

bothh theoretically and empirically. This literature starts with the view that involuntary unemployment 
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iss an inevitable equilibrium outcome. In this view labour markets perform poorly as a result of 

asymmetricc information or imperfect competition. Typically, the prediction is that a more progressive 

taxx system discourages wage demands, at a given replacement rate, and reduces unemployment. Hoel 

(1990)) studies progression and its effects on wages and employment in the context of efficiency wages 

andd Koskela and Vilmunen (1996) in the context of trade unions. The theoretical, negative effect of a 

marginall  tax rate in excess of the average rate on wages is consistent with the data of a few countries. 

Forr example, it has been found for Italy, the Netherlands and the UK (see Sartor, 1987, Graafland and 

Huizinga,, 1996, and Lockwood and Manning, 1993, respectively). 

Evenn though in models of imperfect labour markets a system of progressive income taxes helps 

too reduce unemployment, increasing tax progression is not necessarily improving welfare. A system of 

progressivee taxes may reduce unemployment, but may also frustrate efforts to raise productivity. For a 

progressivee tax system does not discriminate between, on the one hand, wage increases as a result of 

markett imperfections and, on the other hand, wage increases owing to effort or investment raising labour 

productivity.. For example, if efficiency wages play a centre role, the effect of a progressive tax system 

iss not only to reduces the income difference between employed and unemployed workers and in this way 

unemploymentt but also to reduce the effort of the employed workers. Therefore employment in terms 

off  numbers may rise but at the same time employment in terms of efficiency units may not rise or even 

fall. . 

Anotherr negative side-effect of progressive taxes pertains to efforts to acquire skills. A system 

off  progressive taxes distorts the choice between leisure and productive activities, i.e. working or 

schooling.. In theory education subsidies can completely neutralize the negative effect of progressive 

taxess on education, but in reality they cannot nullify this side-effect. Accepting that the government 

cannott fully control through subsidies private efforts to acquire better skills, a trade-off appears. On the 

onee hand a system of progressive income taxes boosts employment, but on the other hand it also 

discouragess efforts to acquire skills. This paper studies the determinants of the optimal policy mix. A 

combinationn of steep marginal tax rates, relative to the average rates, and generous education subsidies 

becomess more favourable the larger the power of trade unions to set wages, the better the ability of the 

governmentt to steer private efforts to educate, and the higher the preference for income equality (between 

thee employed and the unemployed). A government can better reduce tax progression and increase 

educationn subsidies when the rate of return on investment in educationn rises or when the wedge between 

thee private and the sociall  rate of return becomes larger (while keeping the social rate of return constant). 
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Thiss paper connects three elements: trade unions, progressive taxes and education subsidies. A cursory 

lookk at the data suggests that these three elements are indeed closely related. Figure 5.1 documents 

differencess in tax progression within a group of 21 OECD-countries. In both panels the coefficient of 

residuall  income progression features. It applies in the case of a single person, earning 167% of the 

averagee production wage in 1996. This coefficient measures the elasticity of after-tax income with 

respectt to before-tax income. The tax system is progressive if this elasticity is less than one, and it is 

regressivee if this elasticity is higher than one. The panel on the left-hand plots the coefficient of residual 

incomee progression against union density in 1994. It shows a negative relation between the two. This 

showss that the more dominating the position of trade unions the more progressive the system of personal 

incomee taxes becomes. This article provides a normative justification for this combination of 

(exogenous)) union density and (endogenous) tax progression. It might serve as a starting point for a 

positivee explanation. Besides, it adds to this combination public expenditure on education. The idea is 

thatt a system of progressive income taxes discourages efforts to acquire skills and that education 

subsidiess can partly offset the negative effect of progressive taxes on these efforts. 

Thee panel on the right-hand side in Figure 5.1 shows that various countries adopt various 

combinationss of public expenditure on education and tax progression. It plots for 21 OECD countries 

educationn expenditure in 1994 and the coefficient of residual income progression in 1996. The panel on 

thee right-hand side shows large differences within the group of rich countries. At one end of the spectrum 

iss Denmark, where the government spends about 8% of GDP on education and where the tax system is 

highlyy progressive. At the other of the spectrum is Turkey where expenditure on education is slightly 

moree than 3% of GDP and the tax system is practically linear. It reveals a negative relation between 

publicc expenditure education and progression. This is partly a result of the policy mix in Scandinavia, 

wheree the governments provide significant subsidies to education and at the same time choose for 

relativelyy progressive taxes. 
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Figuree 5.1 Union density, tax progression and education subsidies 
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Inn this paper we analyse the idea that a system of progressive taxes is or should be a compromise between 

thee effort of the government to reach full employment in a non-competitive labour market and the effort 

too promote investment in human capital and economic growth. In section 2 we set out a simple model 

allowingg to illustrate this trade-off. Two features of the model are essential. On the one hand, trade 

unionss try to raise the wage above its market-clearing level, leading to unemployment. On the other hand, 

identicall  workers invest to acquire skills. In section 3 and 4 we analyse optimal government policy - with 

andd without perfect information-, to reduce unemployment and simultaneously to encourage investment 

inn human capital by selecting marginal and average rates of income taxes as well as the rate of subsidy 

too education. The next section also considers the role of (income) equality and unemployment benefits. 

Sectionn 6 considers actual policies in various OECD countries. With the conclusions from the theoretical 
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approachh in mind, it looks for patterns in policy mixes. Section 7 summarizes the main results and 

concludes. . 

5.22 Trade unions, employment and human capital 

Too focus on wage setting and human capital investment the production side of the model is simple and 

straightforward.. Capital and labour produce one homogeneous good, used for consumption and 

investment.. Production technology is standard and features constant returns to scale. Firms invest in 

physicall  capital, and workers invest in human capital. The economy is a small and open; the interest rate 

equalss the one that prevails on the global capital markets. Aggregate labour supply is also exogenous and 

given.. The goods and capital market is perfectly competitive, whereas the labour market is not. Trade 

unionss at the industry level set the wage and restrict the supply of workers. 

Production,, investment and consumption take place simultaneously and only once, but a 

sequencee of decisions or events is imposed: 

11 the government sets taxes and subsidies; 

22 firms invest in capital goods; 

33 trade unions set the wage; 

44 workers learn whether they are employed and, if they are, invest in acquiring skills. 

Thiss sequence has two major implications. The decision over investment precedes the one over the wage. 

Irreversibilityy of investment is essential for the ability of trade unions to determine the wage and gives 

risee to a hold-up problem." The decision over taxes and subsidies precedes all other decisions. The 

governmentt cannot fool the other agents; it cannot announce a set of taxes and subsidies and implement 

aa different set. 

Thee various decisions will be addressed consecutively, in reverse order. The policy aspects, the 

choicee of taxes and subsidies by the government will be treated in sections 3 and higher. 

EducationEducation and human capital 

Workerss derive utility from consumption of goods. As there is no future they do not save, and 

consumptionn equals income. A representative worker earns net income yt which can be increased by 

investingg in human capital hj. This investment is modeled as an effort /}  which is a disutility. Because of 

Comparee Grout (1984) and van der Ploeg (1987). 
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unemployment,, workers are not certain of a job. They learn whether they arc employed before they have 

too decide on their investment in human capital. We focus on employed workers first; the case of the 

unemployedd is considered later. 

Utilit yy is given by U/ = yl{\-i /). Investment effort /; is expressed as a discount to utility. The cost 

off  effort could also be regarded a fraction of income. After tax income y, equals gross wages vv, less taxes 

tiWj)tiWj) plus an education subsidy £(/,), that is>', = wt - t(wt) + 5(//). The subsidy is proportional to effort and 

invariantt to individual wages. We can write income in a more condensed manner asy; =y{wp 5(i;)), where 

thee tax system is now implicitly in the y-function. For a representative, employed worker j utility then 

becomes s 

Thee difference between before-tax wage income and after-tax income (vv, -y;) equals the net tax burden 

(taxess less subsidies). 

AA workers can increase his earnings by investing in human capital. The wage rate per efficiency unit (o>) 

iss given to the individual worker. Total wage for an individual worker is proportional to human capital 

hhtt,, thus wt = (nhj. The learning technology is given by 

h.h. = h ifi'v . (5.2) 
J O )) v ' 

Thee coefficient p is the elasticity of human capital with respect to education. We allow for a positive 

humann capital externality, represented by the term /p, where i is the average investment effort by all 

workers.. Since effort is bounded (/< 1) human capital is bounded as well (h<hu). 

Thee government has two instruments to influence the human capital decision: the education 

subsidyy S and the tax system. For the moment we assume that education effort and human capital are 

perfectlyy observable to the government. Later we wil l drop this assumption and consider the 

consequencess of imperfect observability of effort and human capital. Via the subsidy the government can 

encouragee workers to invest in human capital. Taxation may have a negative effect on education, as it 

reapss part of the higher earnings through a higher tax burden. We assume that the tax system is 

characterisedd by a constant coefficient of residual income progression e, i.e the elasticity of the after-tax 

incomee with respect to the before-tax (wage) income: 
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dy.dy. w. 1 -T, 
J ^^ = _ ^ , (5.3) 
dw.. V- I ~x 

wheree tm and ta are the marginal tax rate (dz(Wj)/dWj) and the average tax rate (r^w^/w,) respectively, with 

z(Wj)z(Wj) representing net taxes, t(w,) = t{w}) - S(ij). Income taxes are progressive if the marginal rate exceeds 

thee average rate and the residual income elasticity is less than unity, £<1. 

Investmentt in human capital derives from maximising utility (5.1) subject to the human capital 

functionn (5.2). The first-order condition is 

dy.dy. dw dh. dy. dS(i) 

d~wd~w}}  ~dh~ ~dT + dS(ip dij 
{l-ij)-yj{l-ij)-yj  = 0. (5.4) 

Thee term between brackets represents the impact of education on income, through higher human capital 

(firstt term) and through higher subsidies (second term). The final term features the disutility of education 

effort.. The first term (human capital effect) can be rewritten in terms of elasticities p and £ using the 

humann capital function (5.2) and the definition of residual income progression above (5.3). The second 

termm (subsidy effect) can be reduced using a linear subsidy, e.g. S(i) = fy. Then, the partial derivative 

dS(ij)/dijdS(ij)/dij (=Q is constant and given to the individual worker. On the aggregate level, subsidies equal Cj. 

Forr the subsequent analysis it is convenient to write the subsidy as a fraction of (average) after-tax 

income,, s = Sly (= Q/y). Whether the education subsidy is expressed as a fraction of income (s) or as a 

ratee per unit of effort (Q is arbitrary from the policy perspective. Finally, using dy, /dS(ij) = 1, the first 

orderr condition can be written as 

£ £ p ^ i Z Z Ci-v>> -y, =o. (5.5) 

Rewritingg this equation and applying symmetry of sectors and workers {i } = i and yj= y) gives the 

followingg expression for effort (dropping the index j) 

11 + e + s 
(5.6) ) 

wheree e (= ep) is the elasticity of income with respect to education effort. So, how much workers invest 

inn their human capital is determined by two factors: 
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elasticityy of income with respect to education effort (e), which depends on the (individual) 

learningg efficiency p and residual income progression e, 

 education subsidies as a fraction of income (s). 

Bothh factors have a positive impact. Investment effort is zero in the extreme case where e is zero (100 

perr cent marginal tax rate, e=0) and when there are also no subsidies to encourage education effort (s=0). 

Otherwise,, investment is positive and smaller than one. Note that the learning externality (p ) does not 

influencee the individual education decision; it does, however, affect the level of human capital and 

thereforee wages. 

WagesWages and employment 

Monopolyy trade unions dominate the labour market. They set wages, trying to maximize welfare of their 

members.. Wage negotiations take place at sectoral level; wages and employment in other sectors are 

takenn as given by the trade unions. Also investment is considered exogenous. The firm's decision to 

investt precedes the determination of wages, so that capital stock is fixed when the negotiations start. So, 

capitall  is flexible ex ante and fixed ex post. As a result unions face a trade off between the level of wages 

andd the volume of employment. They face a downward sloping demand curve for labour. How much 

weightt is put on employment depends on the general state of unemployment in the economy. If there is 

largee unemployment, it wil l be harder to find a job outside the home sector, and unions will become more 

prudentt in wage demands. Therefore, higher unemployment will shift the balance from wages to 

employment,, producing a moderating effect on wages set by trade unions. 

Too model this negative, moderating effect of unemployment on wage demands, the allocation 

off  jobs among workers is assumed to take two rounds. First, workers hope to get a job in their own 

sector.. If they succeed they receive utility U. However, due to union behaviour this will not be possible 

forr all workers, and the unfortunate ones flow to other sectors. If they find a job there, they receive equal 

utilityy to workers in their home sector (U). However, for those who remain without a job in the second 

roundd either, there wil l be lower utility (U0), as they stay unemployed and have to turn to the informal 

economy.. Obviously, the probability of success in the second round depends heavily on the general state 

off  unemployment (u). If there are few jobs available in other sectors, workers and unions will think twice 

beforee putting jobs at risk by high wage claims in their home sector. 

Besidess the state of unemployment, trade unions take account of three other factors when 

negotiatingg on wages. First of all, the slope of the labour demand curve: The bargaining power of unions 

decreasess if labour demand becomes more elastic. Let a represent the inverse of the constant wage 

elasticityy of employment, with a = -[(w/L)(BL/dv/)]~] and 0<ct<l. Then bargaining power and wage 
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demandss wil l decrease as elasticity becomes smaller (a up). Secondly, the trade off between income and 

employmentt is affected by the tax system. Progressive taxes (e<l) discourages wage increases and thus 

shiftss the trade-off for a trade union in favour of employment: the gain of wage increases is reduced 

whereass the loss in terms of jobs remains unaffected. Finally, the outside option in the event the worker 

remainss unemployed (U0) matters. 

Inn the appendix we present a model which explicitly solves the relationship between wage setting 

andd unemployment on a consistent basis for all sectors in the economy. Here it suffices to present the 

solutionn of this model: 

U~U„ U~U„ 
 = ozlu , (5.7) 

wheree wages are included in utility of employed workers U. We assume £/>{/„  and as<u, and obviously 

0<M<1.. This result formulates 'wage setting' in terms of desired distance in utility between employed 

andd unemployed workers. This distance will be larger, and therefore wages higher, as a and e are greater 

andd unemployment is smaller. 

Sincee the wage rate is exogenous in a small open economy, as will be discussed in the next 

section,, it is useful to invert this equation into a relation for unemployment, as a function of a, e and the 

distancee in utility. 

" == mi£r  <5 8> 
o o 

Thee idea underlying this result is that, to maintain a certain level of wages (and U), unemployment has 

too be bigger when a, e and U„  are higher in order to avoid upward pressure on wage demands by trade 

unions. . 

Inn summary, unemployment will decrease when: 

 the tax system becomes more progressive (e down), 

 wage elasticity of labour demand increases and the bargaining power of the trade unions declines 

(aa down), 

 the (relative) difference between employed and unemployed workers in terms of utility increases 

{U-UJUup). {U-UJUup). 

103 3 



CHAPTERR 5 

Forr the moment we assume that 'outside' utility U0 is given, for example by the income unemployed 

workerss would earn in the informal economy. In section 5 we will introduce unemployment benefits as 

aa fall-back position. 

Thiss result (5.8) can be simplified by assuming U0 = 0, that is, utility of unemployed workers is 

negligible,, hence u = etc We will start from this 'basic' case in the subsequent section 4. In section 5 

wee wil l relax this assumption when discussing the impact of the outside option and in particular 

unemploymentt benefits on optimal tax progression and education subsidies. 

ProductionProduction and employment 

Inn a small open economy the world interest rate determines the rate of return on capital and thus the ratio 

off  capital to labour. In turn, the capital-labour ratio determines the wage rate (in efficiency units). Perfect 

capitall  mobility thus puts a constraint on the wage rate: it cannot exceed a certain, international 

competitivee level without frustrating investment in physical capital. This constraint on the wage together 

withh the first-order condition for wage setting by trade unions (5.8) determine the equilibrium 

combinationn of wage rate, employment, capital stock and production. Figure 5.2 illustrates the 

equilibrium.. In the upper panel the horizontal line represents this 'competitive wage' condition, whereas 

thee upward sloping curve represents wage setting by trade unions. The latter reflects that a trade union 

wil ll  ask higher wages if the general state of employment improves and the labour market becomes more 

tense. . 

Sincee firms are aware of the wage-setting process, they will choose the capital stock, and 

thereforee labour demand, such that the ensuing wage equals the competitive wage, the ensuing 

employmentt equals the expected employment and the rate of return on the investment matches the world 

interestt rate. In other words, the lower panel in Figure 5.2 shows that for a small, open economy the 

optimall  capital-labour ratio is determined on global output and capital markets and, consequently, the 

capitall  stock varies proportionally with employment in efficiency units. 
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Figuree 5.2 Equilibrium determining wages, employment and the capital stock 
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Inn the specific case of zero outside utility, Uo=0, the wage setting curve becomes vertical. Wages are 

infinitelyy sensitive to unemployment at the equilibrium rate (u = ae). Any deviation from this equilibrium 

unemploymentt rate would lead to a wage spiral across sectors. As a result the model is dichotomized: 

thee wage (in efficiency units) is determined on international markets, and unemployment follows from 

tradee union behaviour. 

5.33 First-best policy when education in full y observable 

Thee economy is inefficient for two reasons. First, the private return on investment in education is biassed 

downwardd as a result of the externality in the process of learning (p in equation 5.2). Individual workers 

doo not take into account that their effort also helps others to improve their skills. For this reason workers 

choosee too littl e investment in human capital. Second, trade unions try to push the wage above its 
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competitivee level. The resulting unemployment is perhaps optimal for an individual trade union 

maximisingg its members' utility, it is certainly not optimal from a social point of view. 

Thee government may want to remedy the inefficiencies and to this end employ the instruments 

off  taxes and education subsidies. Progressive taxes can help to moderate wages demands by trade unions 

andd boost employment. However, it also discourages accumulation of human capital. The optimal tax 

progressionn depends highly on the possibility or impossibility for the government to control learning by 

otherr instruments, e.g. by a subsidy on human capital investment. In this section education effort is 

assumedd to be perfectly observable to the government. In this case, tax progression and education 

subsidiess constitute a perfect set of policy instruments by which the government can achieve a first-best 

solution.. In the next section monitoring of education effort is imperfect. The instrument of education 

subsidiess becomes blunt and the government faces a trade-off between unemployment and education. To 

showw that the government can then only achieve a second-best solution, we first characterise in this 

sectionn the first-best solution. 

Considerr a utilitarian government that aims to maximise expected utility of a representative 

worker.. Expected utility of a worker Fis a weighted average of utility when employed f/and utility when 

unemployedd U„:  V= (l-u)U+ uU0. Utilit y of employed workers is given by U=y{.)(l-i)  and exceeds that 

off  unemployed workers, U> U0.
3S The social planner's problem is to maximise 

VV = ( l -u)coA(l- i ) + uUo , (5.9) 

subjectt to the human capital function (5.2). Net income y is written here as (ah, where oo is the -

internationallyy - given wage per efficiency unit and h the amount of human capital. It is assumed that 

theree is no other government expenditure besides education subsidies. The sum of taxes and subsidies 

iss then zero and after-tax income equals the wage. 

Thee solution for optimal investment and unemployment is straightforward. Since U> U0, optimal 

unemploymentt is zero. Besides, the optimal effort to acquire skills takes into account the externality in 

thee process of learning. The first-order conditions can be summarised as 

u'u' = 0, (5-10) 

Sincee domestic capital income is fixed, its impact on utility can safely be neglected. 
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--JLJLJLJL zz  (5.U) 
1+0+3 3 

Thiss is an unconstrained optimum that can be attained by choosing proper values for the instruments e 

(=EP)) and s. Consider the private solutions for i and u (equations 5.6 and 5.8). Zero unemployment can 

bee reached by reaping offf  any gains from higher wages, hence e'=0. This requires a marginal tax rate of 

1000 per cent (e=0), so that there is no incentive left to increase wages at all. The optimum for education 

subsidyy is s' = P+ p. The subsidy must compensate for the 100 per cent tax rate (hence P) as well as for 

thee externality (hence p). 

Admittedly,, this solution with a 100 per cent marginal tax rate is extreme. It hinges on the 

assumptionn of purely exogenous labour supply. What we would like emphasise here, however, is the 

relationshipp between tax progression and education subsidies. From the private solution for education 

effortt (5.6) we obtain that optimal education effort (5.11) is realised by the following setting of the policy 

instruments, , 

5+ee = p + P . (5.12) 

Thiss condition implies a positive relationship between education subsidies s and tax progression 1 -e (note 

thatt e = ep), which is shown in Figure 5.3. In the absence of tax progression (l-e=0) the subsidy should 

justt compensate for the human capital externality fi. If progression increases, the subsidy should also 

increasee to offset the discouraging effect of taxes on education. In the optimum, with E = 0, the optimal 

subsidyy is given by s' = p+p. 
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Figuree 5.3 Optimal education subsidies and tax progression 

educationn subsidy, s 
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5.44 Optimal policy when education is imperfectly observable 

Individuall  effort on training and education is hard to observe for government. That income is observable 

doess not help much since there are many reasons for income differences. This does not mean that the 

governmentt cannot affect private, individual efforts to learn at all. It can influence effort indirectly, for 

examplee by subsidising complementary activities or costs. It is useful to distinguish between formal and 

informall  education. The latter type is not observable, let alone malleable, whereas the first type is 

observablee for the government, and is under (complete) control by means of subsidies or other policy 

instruments.. Investment of the contractible type may be thought to include expenditure on a wide variety 

off  educational goods and services. These goods and services may range from buildings to books or 

computerss and from teachers to pencils. The government often subsidises expenditure on educational 

goodss and services and frequently provides these goods and services for free. Investment of the non-

contractiblee type may be thought to include various individual actions. Individuals must choose for 

educationn rather than for work, must choose a type of education or must devote time and effort to study. 

Thesee actions are hard to monitor and not contractible. Assuming some complementarity between the 

twoo types of education, the government can indirectly encourage informal education by stimulating 

formall  education. Since the relation between the two is not invariable, this way of influencing (informal) 

educationn is imperfect. 
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Inn this section we wil l study a situation in which the government cannot completely control 

privatee efforts to acquire skills and is constrained in this way when trying to achieve an optimum through 

progressivee taxes and education subsidies. The first best solution is no longer attainable; the government 

mustt strike a balance between reducing unemployment on the one hand and stimulating education on the 

otherr hand. 

UnobservableUnobservable investment in education 

Heree we expand the model, set out in the previous section, by introducing a distinction between two types 

off  investment: private efforts i? and formal education ic. The government cannot observe the first type 

off  investment in human capital. At least, a contract (between a worker and the government) cannot 

includee this variable or a proxy for this variable, because a court cannot verify it. In other words, the 

governmentt cannot influence investment of the first type directly, whereas it can affect investment of the 

secondd type by subsidizing it. Typically, we will refer to the first type as informal or private education 

(i'G),, and to the second type as formal or public education (iP). Both types of effort sum up to total effort 

i , , 

i=ii=i FF
 + iG- (5-13) 

Employerss are able to observe efficiency of individual workers, so that they can pay a proper wage per 

efficiencyy unit. Wages per worker are given by Wj = athj. Since wage income increases with the level of 

humann capital workers have an incentive to invest in new and better skills. Human capital depends on 

bothh types of education. For a representative worker/' it can be written as 

Thee first multiplicative term between brackets, with the P coefficient, is the effect of private efforts by 

thee worker, whereas the second multiplicative term between brackets, with p, represents the externality 

off  the process of learning, both formal and informal, a denotes the elasticity of human capital with 

respectt to informal education, and 1-a the elasticity with respect to formal education. The sum of these 

elasticitiess is normalised to unity. One interpretation is that a measures the extent to which efforts are 

observable;; if a=l effort is not observable at all, while if CT=0 we are back in the case of perfect 

monitoringg again (with now iG = i). 

Wee can rewrite the human capital function using m for the fraction of private effort, m-iPl i, 

andd 1 -m (= iG I i) for the fraction of formal education, so that 
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/,,, = A ^ i ^ l ^ d - m . ) ' ° ) P ( m ° ( l - « ) ' ° ) P ] . (5-15) 

Whenn comparing this function with the function for human capital in the previous section, it becomes 

clearr the only difference is the (multiplicative) term between square brackets. In other words, the new 

humann capital function is the product of the old human capital function and the term between square 

brackets:: h "**  =h°]d [...].  Another difference between the current and the former section is of course that 

ss now stands for subsidies on formal education as a fraction of income, 5 = S{ic)ly (= C, iG I y). 

Thee allocation of total effort over observable and unobservable investment depends on their 

relativee productivity (elasticity o) and education subsidy s: 

mm = — = —o . (5.16) 
// e +5 

Thee share of informal education m rises, and that of formal education (1-m) falls, if the elasticity a 

increasess and if the subsidy s becomes smaller relative to the elasticity of income with respect to 

educationn (e). 

Thee distinction between two types of investment does not alter the market solution for total effort 

(5.6).. The reason is for the new and the old human capital function the elasticity of human capital hj with 

respectt to total effort ij  is the same, namely p\ Also, it does not alter the market solution for wages or, 

moree precisely, unemployment (5.8).The distinction does not affect the trade-off between income and 

employmentt for a trade union. 

Thee first-best solutions follow from maximising social welfare (5.9), with U„=0,  subject to the 

neww human capital function (5.15). The outcome for unemployment and total education are the same as 

inn section 3 (equations 5.10 and 5.11). For the structure of education we obtain 

m'm' = — = a . (5.17) 
i' i' 

Nott surprisingly, the optimal shares of informal and formal education derive from their relevant 

elasticities s 

Tablee 5.1 summarizes the results for the variables u, i and m. 
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Tablee 5.1 Market and first-best outcome for the main variables 

markett solution first-best outcome 

a a 
unemploymentt u —e 

•• , • . • e+s 

humann capital investment i 
11 + e + s 

sharee of private education m a 
e+s e+s 

InsufficientInsufficient instruments 

Imperfectt control over efforts has the effect that the government is no longer able to achieve the first-best 

optimum.. In addition to unemployment and total investment in education, policy should now also target 

thee structure of education (m). The government has three policy targets (u,i,m), and only possesses two 

instrumentss (s and e). 

Lookingg at the market solutions in Table 5.1 it is obvious that the first-best optimum is out of 

reachh of the government. Specifically, zero unemployment requires e=0, optimal total investment 

55 + e=p + p, and optimal structure of education s=0 (from 5.16 and 5.17). It is impossible to satisfy each 

off these conditions simultaneously. For example, it is possible to achieve zero unemployment and 

optimall total education (e =0, s=p+p), but only at the cost of a distorted structure of education; there 

wouldd be too much formal education and too little informal education. 

Thee consequence is that the government must settle for less than full employment, adequate 

investmentt in the human capital and an optimal mix of private and public education. It is forced to find 

aa compromise, using only two instruments: tax progression and education subsidies. 

Second-bestSecond-best optimum 

Wee proceed by deriving optimal tax progression and education subsidies in the constrained optimum. 

Optimall policy results from maximising a utilitarian social welfare function under the constraint of the 

markett solutions for unemployment (u) and education (i and m). We take utility of unemployed workers 

too be exogenous and negligible (U0 =0). In a later section we will drop the assumption of a zero outside 

optionn and introduce unemployment benefits. In the case that Uo=0 the problem for the government is 

too choose the policy instruments e and s such that they maximise total utility 

(5.8)) 0 (510) 

(5.6)) P^P (5.11) 
1 + P +P P 

(5.16)) a (5.17) 
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(11 -u)coA(W) (5.18) ) 

subjectt to the human capital function (5.15) and subject to the optimality conditions for trade unions and 

workerss (5.8, 5.6 and 5.16). Both e and s have positive effects on total education effort i, di/de>0 and 

di/ds>0,di/ds>0, but their impact on the allocation between observable and unobservable effort is of opposite 

sign,, dm/de>0 and dm/ds<0. The share of unobservable effort varies negatively with subsidies on 

formall education, and positively with income progression (e, and thus e) whenever s>0. That is, more 

incomee progression helps to restore the balance between informal and formal education, when there is 

alreadyy bias towards formal education as a result of subsidies. Taking the first- order derivatives of (5.18) 

withh respect to 5 and e we can solve the first-order conditions, for s 

0 0 

(5.19) ) 

i'i'  i 

i-ri-r  i-ij 

( p + P V ( e + 5 ) ) 
11 + e + s 

didi 1 

dsds i 

~~ (P+P) 

mm ' m 

kk \-m* y-mt 

GS GS 

(e+s)(ll - c ) +ÜS 

dw(P+p)( l l 

dsds m 

==  0 

- a ) ) 

hdjforee / | ft \ 
—— + 

(p+p)) - (e+s) e 
11 + e + s e + s 

l - i '' \-ij  de i { \-m' l - « ; 

(P+P) ) 

dede m 1 - M **  I " " ; 

ÊüiÊüi = o 
dede u 

(e+s)(\-o)(e+s)(\-o) + os e + s \-ae 
(5.20) ) 

Thesee two conditions determine optimal policy {e, s} for the government. The first equality in (5.19) 

stipulatess the fundamental trade off in education policy. For a given income progression (e) the optimal 

subsidyy is inevitably a compromise between the will to stimulate investment in education and the 

objectivee of an optimal structure of education. The government must accept that there is too little 

investmentt in education compared with the first-best solution (/</'*) and a distorted structure with too 

littlee informal education relative to formal education (m<m'). A higher subsidy helps to reduce the 

distortionn in total effort i (the first term), but only at the cost of a larger distortion in the structure of 

educationn m (the second term). The structure of education is distorted for any positives, that is m < m' 

(seee Table 5.1). The costs of these distortions increase as the distance between actual and first-best 

solutionn becomes greater (the terms between brackets). The second line in (5.19) gives the solution in 

termss of e and s. For any positive s (and hence m<m') this result shows that the level of education is sub 

optimall (/' < /'*), since e+s <p+P. 
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AA trade off also appears for income progression (e) where the positive effects on education (both 

onn i and m) must be balanced against the negative effect on unemployment. Again the cost of the 

distortionss depend on the distance with the first best optimum (between brackets, note that w*=0). The 

firstfirst two terms give the beneficial effects of income progression on the level and the structure of 

education.. These terms are positive whenever education is suboptimal and the structure of education is 

distortedd towards formal education (due to s>0). Finally, the third term represents the impact of e on 

employment.. This effect is negative as a higher e encourages higher wage claims by trade unions, at the 

costt of less employment. Since the first two terms are positive for any sX), it follows directly that eX), 

andd therefore that the government should allow for some unemployment. 

Alsoo in the constrained equilibrium there is a positive relationship between tax progression (1 -e) 

andd education subsidies s (see also equation 5.12 and Figure 5.3). That is, the education subsidy must 

bee higher if taxes are more progressive in order to compensate for the disincentive to invest in education. 

Thee relation between s and e (from equation 5.19) can be written as 

ss - ^ - C T > ' ^ > - g ) . (5.21) 
11 +o(P+P) 

Forr o=0 this reduces to the expression in the case of perfectly observable education (equation 5.12). 

SolutionSolution for optimal policy 

Afterr some manipulation the two optimality conditions give the following closed-form solutions for 

optimall policy {e, s}, 

ee - M ^ _ (5.22) 
aa + o[fJ + a(P + P)] 

'(PP + PO-«> (5.23) 
a+a[p+a(pp + P)] 

Substitutionn in (5.6) and (5.16) yields for the level and the structure of education 
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7 ^ 1 ' -- — I  (5-24, 

and d 

fterr + a(l -o)) 

Thee first multiplicative terms (before the brackets) in these two equations correspond to the first-best 

solutionss for i and m: i"  = (P+f3)/(l +P+JÏ) and m* =a (see equations 5.11 and 5.17). It follows 

immediatelyy that / < /'* and m < m if a > 0, that is, whenever private efforts to acquire skills are 

imperfectlyy observable. 

Inn the case of partly unobservable investment in education, a > 0, the tax system does not have 

aa 100 per cent marginal tax rate to collect all labour income, e>0, but is not sufficient to yield optimal 

educationn either, e< P+P • Optimal policy further requires positive subsidies for formal education, 5 >0. 

Sincee it has a distortionary effect, the subsidy rate will always be smaller than the subsidy rate in the case 

off perfect observable education, 

ee > e' (= 0) and 5 < j * ( = p + p ) . (5.26) 

Howw much the instruments (and the targeted variables) deviate from the first-best policy depends on a 

numberr of parameters. In Table 5.2 we have derived the effect of exogenous parameters on the policy 

instrumentss as well as the market outcome for unemployment and education. 
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Tablee 5.2 Effects of exogenous parameters 

taxx progression 

educationn subsidy 

unemploymentt rate 

totall education 

privatee education 

sociall welfare 

unionn power 

a a 

1-ee + 

ss + 

MM  + 

i i 

m m 
V V 

onon policy and other variables 

returnn on 

education n 

IH H 
--
+ + 

+ + 

+ + 
+ + 

+ + 

externality y 

P(P+>) ) 
--

+ + 

+ + 

--

--

--

monitoring g 

off education 
a a 

--

--

+ + 

--
+ + 

--

Inn this table we distinguish between the effect of total, social return of investment in education p+p, 

includingg the externality, and the (relative) difference between the social and private rate of return, 

p7(p+P),, as a consequence of the externality. 

MoreMore union power 

Mostt results in Table 5.2 are straightforward. A smaller wage elasticity of employment (a up) means 

lowerr costs of higher wages in terms of employment, thereby increasing bargaining power of trade unions 

andd encouraging wage demands by trade unions. As a result, unemployment will increase (w up). An 

optimall response of the government is to counteract more bargaining power of trade unions by making 

taxestaxes more progressive (e down). Besides, the negative effect of more progressive taxes on human capital 

investmentt requires more education subsidies. On balance, both total education i and the share of private 

educationn will decrease. Also, social welfare (= expected utility of a representative worker) will decrease. 

Thiss is to be expected, since a higher a just implies a larger distortion in the wage setting process. 

HigherHigher return on education 

Next,, consider productivity of investment in education, p+p. The equations (37) and (38) show that an 

increasee in productivity (p+p up) leads to a activating education policy with higher subsidies {s up) and 

lesss progressive taxes (1-e down). As a result, education is stimulated (i up), and especially private 

educationn thrives (m up). The reverse side of the medal is that unemployment increases as well (u up). 

Onn balance, larger productivity is beneficial for welfare. 

LargerLarger externality of education 

Whenn the externality in the process of learning and education becomes more important (pV(P+p) up), 

investmentt in education tends to fall (»' down). To compensate for this negative effect, the government 
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willl decrease tax progressivity (1-s down) and raise subsidies (s up). This cannot avoid, however, that 

totall investment in education goes down, even though the share of private education increases (m up). 

Inn response to less progressive income taxes unemployment rises (H up). Evidently, the larger distortion 

inn education is partly mitigated at the expense a larger distortion on the labour market and an increase 

inn unemployment. On balance, the increased distortion in education affects welfare negatively. 

WorseWorse monitoring of education efforts 

Finally,, consider how the structure of education affects the optimal policy mix. Note that a can be 

interpretedd as a lack of information on education efforts. If o"=0, only observable formal education is 

productive,, whereas if a= 1 only unobservable, informal education matters. When education become less 

observablee (a up) the distortion in the structure of education becomes worse. The optimal policy mix 

shiftss towards less subsidies and less tax progression. Private education becomes more important (m up), 

andd total investment falls (i down). However, the price of less progressive income taxes is higher 

unemploymentt (« up). The government cannot avoid the twin problem of more unemployment and less 

investmentt in education. Again, welfare goes down because one of the distortions becomes more 

important. . 

5.55 Unemployment benefits 

Inn this section we shall reconsider the simplifying condition that the outside option for workers is 

negligible,, Uo = 0. More specifically, we analyse the case that the government dislikes inequality between 

thee unemployed and the employed and provides an unemployment benefit. The outside option is no 

longerr exogenous, but is a policy instrument in the hands of the government. Even though the 

governmentt dislikes inequality, it cannot eradicate the difference between unemployed and employed 

workers.. When the government raises the unemployment benefit, it also raises the outside option for 

tradee unions. They will start to ask for higher wages. In response unemployment will rise, aggravating 

thee tax burden on employed workers. The government can try to contain the distortionary effect of higher 

unemploymentt benefits by enlarging the tax base, through encouraging investment in human capital or 

byy making the income tax system more progressive. 

Inn this section we expand the model to account for unemployment benefits and their effect on 

incomee taxes and education subsidies. Introducing unemployment benefits implies two changes in the 
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modell that show up in the social welfare function. We will discuss these changes before analysing the 

effectss of unemployment benefits. 

Assumee that the unemployment benefit is such that utility of unemployed workers (U0) is a 

fractionn b of utility of employed workers (U), thus U0 = bU. This fraction is thus a replacement rate in 

termss of utility. The government can freely set this replacement rate: it is a policy instrument. 

Whenn deciding upon the replacement rate the government employs a social welfare function. The 

functionn in this section is somewhat different from the one in earlier sections. One reason is the 

redistributionn from employed to unemployed workers. The utilitarian welfare function V breaks down 

intoo the welfare function in previous sections Vv ,0,with a negligible outside option for unemployed 

workers,, and the (relative) difference between before- and after-tax wage income of employed workers 

w-ylw=\-\w-ylw=\-\aa\\ V = Vv =0( 1 - T 0 ) . The difference between before-tax and after-tax wage income, w -y, is 

equall to the contribution (net of subsidies received) of employed workers to the government budget. This 

contributionn pays entirely for the unemployment benefits, y0, 

(w-y)(l-u)(w-y)(l-u) = uyo, (5.27) 

wheree yg(= U0) is the unemployment benefit. The replacement rate determines the level of this benefit, 

y„y„  = bU= by(l-i). Using this in the government budget constraint (5.27) gives for the relative difference 

betweenn before- and after-tax wage income 

i . ,, ,^z- ! . 
»» i o <«*> 

1 - M M 

Thee average tax burden increases when unemployment increases and the tax base becomes smaller. In 

turn,, the unemployment rate depends on two policy variables (see equation 5.8): more tax progression 

leadss to less unemployment and a higher replacement rate to more unemployment. The replacement rate 

alsoo has a direct upward effect on the tax burden. Finally, the tax burden increases when investment in 

humann capital diminishes. The reason is that less investment in education leads to a lower wage rate and, 

sincee the level of unemployment benefits does not decrease as much as the wage rate, the tax burden on 

employedd workers rises. 

Theree is another reason that the social welfare function in this section is different from the one 

inn earlier sections. In this section we assume that the government dislikes inequality between the 

unemployedd and the employed, whereas in earlier sections a pure utilitarian social welfare function has 

beenn employed in which each worker is given equal weight. Now, the new social welfare function Wis 
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thee product of the old, utilitarian social welfare function F and a term l+(p/> (ip>0) that captures the 

preferencee for an equal distribution: W= K(l+cp/>). According to the extra term the government gives 

aa positive weight to utility of the unemployed vis-a-vis the employed. 

Thee social welfare function in this section breaks down into three multiplicative terms 

ww - >Vo(!-0( W ö ) , (5.29) 

wheree the first term Vy =0 is the 'old' social welfare function in the absence of unemployment benefits 

(equationn 5.18), the second term 1 -xa is the result of redistribution from employed to unemployed workers 

andd the third term (I+96) captures the preference for equality. 

Thee government can improve the position of the unemployed by raising the level of 

unemploymentt benefits, but must take into account the negative effect on after-tax income of the 

employed.. In case of a purely utilitarian government (<p=0) this negative effect dominates, so that a corner 

solutionn arises with b =0. Therefore, the government must have a taste for equality (<p>0) to choose a 

positivee replacement rate, b>0. 

Thee first-order condition for unemployment benefits is little informative and is suppressed. It 

givess the obvious result that given the progression coefficient e and the subsidy rate s the replacement 

ratee b increases if the preference for equality becomes stronger and 9 increases. More interesting is how 

thee optimum for the subsidy rate and for the progression coefficient changes in the presence of 

unemploymentt benefits. The first-order conditions show that terms are added to the original conditions 

(5.19)) and (5.20) in section 4: 

OS OS 

''  + VU„-0 

\-u \-u 
b(l-xb(l-xaa)\^)\  ̂ = 0, (5.30) 

as as 

de de 11 -u 
| L -- V 0̂{(l-i)b(l-Tjp^-- 0. (5.31) 
dede u°^ a J de 

Evidently,, if the replacement rate is negligible and b = 0, the new terms are zero, and the old first-order 

conditionss are still valid. However, if the replacement rate is positive and b > 0, the government adjusts 

thee subsidy rate and the progression coefficient to broaden the tax base. The first condition shows that 

forr a given progression coefficient the introduction of unemployment benefits is a positive reason for 

higherr education subsidies and more investmentt in education (since di/ds > 0). The second condition has 

twoo extra terms, that are of opposite sign (remember that di/de>0 and du/de>0). The first extra term 
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reflectss that less tax progression leads to more investment in education, whereas the second extra term 

showss that it is bad for unemployment. The latter effect dominates. Thus, introducing unemployment 

benefitss implies, given the subsidy rate, more progressive income taxes. The reason is that unemployment 

benefitss tend to raise unemployment and in this way raise the need for less powerful unions and more 

progressivee taxes. 

Soo far we have only considered own partial derivatives. We have asked: what is the effect of 

introducingg a positive but small replacement rate on the subsidy rate s, given the progression coefficient 

£,, and vice versa? However, to establish the effect of a stronger preference for equality and higher 

unemploymentt benefits we cannot rely on a partial-equilibrium analysis. Since the cross-derivatives in 

thee first-order conditions are not easy to establish, we have to resort to simulations. Table 5.3 shows the 

results.. The simulations broadly confirm the partial-equilibrium analysis. A stronger preference for 

equalityy (cp up) leads to a higher replacement rate (b up) and consequently more progressive income taxes 

(ee down) and higher subsidies on education (s up). More equality between employed and unemployed 

comess at a price. To begin with, unemployment rises (u up) when the replacement rate increases. That 

thee tax system becomes more progressive, is not enough to check union wage demands and to stop 

unemploymentt from rising. Moreover, investment in education falls (1 down). More tax progression 

reducess the incentive to invest, and rising education subsidies do not compensate for this negative effect 

onn human capital formation. Finally, the structure of education changes in favour of public investment 

andd the expense of private efforts to acquire skills (m down). 

Inn summary, taxes become more progressive to mitigate the negative consequences of more 

equalityy and a higher replacement rate (for the level of unemployment) and, similarly, education 

subsidiess become higher to mitigate the negative consequences of more tax progression (on investment 

inn education). 
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Tablee 5.3 Preference for equality and its effect on policy instruments 

SimulationSimulation results 

preferencee for equality, <p 0 0 0.25 5 

utilityy of unemployed, b 
(%% of utility of employed) 

progressionn coefficient, e 
(%) ) 

educationn subsidy, s 
(%% of after-tax income) 

unemployment,, u 
(%% of labour force) 

investmentt in education, i 
(%) ) 

privatee education, m 
(%% of total education) 

0.0 0 

83.3 3 

4.2 2 

8.3 3 

27.3 3 

59.3 3 

47.9 9 

69.1 1 

6.2 2 

13.3 3 

25.3 3 

70.6 6 

52.2 2 

8.5 5 

17.8 8 

22.7 7 

82.1 1 

37.5 5 

10.5 5 

20.9 9 

20.3 3 

54.5 5 47.4 4 39.3 3 

Exogenouss parameters: a = 0.1; (3=0.4; (3 = 0.1; o = 0.667. 

5.66 The empirical determinants of public education expenditure 

Thee theoretical approach in the previous sections concludes that under many circumstances progressive 

taxess and education subsidies tend to go hand in hand. Particularly, a dominant role in the process of 

wagee bargaining for trade unions provides an important reason for combining high progression and high 

subsidies.. Whereas the previous sections have had a normative perspective on government policies, this 

sectionn considers actual policies in various OECD countries. With the conclusions from the theoretical 

approachh in mind, we look for patterns in policy mixes. A clear-cut relation between public expenditure 

onn education, progression of income taxes and union membership emerges; a simple regression analysis 

suggestss that the practice of policy-making is not at odds with the conclusions from the theoretical 

approach. . 

Too uncover patterns in policy mixes we resort to regression analysis. However, a casual look at 

thee available data is already instructive. The data come from different sources and publications, but are 

oftenn provided by the OECD.39 Figure 5.1 {see Introduction) plots for 21 OECD countries education 

Ann overview of the sources is presented in Appendix A. 
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expendituree in 1994 and the coefficient of residual income progression in 1996 for a single person, 

earningg 167% of the average production wage. It reveals a negative relation between public expenditure 

educationn and progression. This is partly a result of the policy mix in Scandinavia, where the 

governmentss provide significant subsidies to education and at the same time choose for relatively 

progressivee taxes. The negative relation disappears when the sample does not include the four 

Scandinaviann countries. 

Too uncover the role of trade unions Figure 5.1 also plots for 18 OECD countries the coefficient 

off progression and union membership, as a fraction of the total labour force, in 1994. Typically, countries 

optt for higher progression in tax system the higher membership is. An exception to this rule is the United 

Kingdom.. Here, membership amounts to about 30% of the labour force — not far from the unweighted 

OECDD average of 40% —, but the tax system is regressive, at least for an average one-person household 

earningg 167% of the average production wage. 

AA sample of 21 countries or less is not large. Using time series does not entirely resolve this 

problem.. The definition of public expenditure on education appears to change often, complicating a 

comparisonn over time. Besides, time series at a regular basis are often not available. For example, data 

aboutt union membership are available for only four times in the past twenty-five years. A similar 

problemm arises for data about replacement rates. Therefore, we opt for pooling data for 15 countries at 

thee beginning of the eighties (1981) and data for 21 countries in the middle of the nineties (1995). 

Thee data about the national tax systems are hardly a problem. The OECD publishes for different* 

typess of households and for several years, starting in 1978, the marginal and average tax rates. It is thus 

straightforwardd to derive the coefficient of residual income progression. The regression analysis uses 

onlyy one coefficient, that applies to a single person earning 167% of the average production wage. Using 

justt one measure to characterize progression in tax systems is not restrictive. The results do not change 

significantlyy if a coefficient for a different type of household — different with respect to composition or 

incomee — is employed instead. The reason is that there is a close relation between different measures for 

progression.. Even conceptually different measures will give similar results.40 

Thee regression analysis uses four exogenous variables to explain public expenditure on 

education:: union membership, a replacement rate, other government consumption and the population up 

too the age of 15. The theoretical approach in the previous section considers two of these four variables; 

Wee use a measure for progression based on a marginal tax rate and an average tax rate for a particular type of household. An 

alternativee measure is to consider average tax rates for two types of households, that are similar in composition but different with 

respectt to income. The correlation between the two measures is very high. This shows that one measure may fairly characterize 

nationall tax systems so far as progression is concerned. 
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higherr union membership, implying more wage-setting power for unions, and a higher replacement rate 

aree expected to raise subsidies to education. Including thee other two variables helps to control for other 

factorss that for an empirical analysis could be relevant. The effect of more public consumption is not 

entirelyy clear. More consumption could crowd out education subsidies, since taxes to finance public 

expendituree are distortionary and therefore limit the size of the government. Equally, more consumption 

couldd reflect a stronger believe in the public competence to intervene in the private economy and 

thereforee imply more education subsidies. The effect of demography, however, is crystal clear. A 

youngerr population and a higher share of the population up to 15 is expected to raise public expenditure 

onn education. Table 5.4 briefly characterizes the relevant variables. 

Tablee 5.5 presents the results of the regression analysis. The first column shows that each 

variable,, except other government consumption, has a significant effect on education subsidies. Public 

expendituree on education is systematically and positively related with union membership, the 

replacementt rate and demography. The data support earlier conclusions about optimal combinations of 

incomee taxes and education subsidies. At the least, the results in the first column are compatible with the 

vieww that a higher membership and more powerful trade unions require more progressive income taxes 

and,, in turn, higher education subsidies.41 

411 Noteworthy is that a different proxy for bargaining powerr of unions produces a different result: union coverage, the number of 

workerss (members and non-members) represented by a union during the wage negotiations, does not have a significant, positive 

effectt on education subsidies. This is not an obvious result since the two variables - the number of members and the number of 

representedd workers ~ seem a good indication for the bargaining power of trade unions. In addition, the OECD (1997) reports that 

densityy and coverage have different impact on for example the unemployment rate and the employment rate. Anyway, the different 

resultss with different proxies calls for a cautious interpretation of the results. 
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Tablee 5.4 Summary Statistics 
Meann Standard Maximum Minimum 

Deviation n 
3636 observations 
educationn expenditure 
(%% of GDP) 

coefficientt of progression 
{%) ) 

unemployment t 
{%%  of labour  force) 

unionn membership 
(%%  of labour  force) 

replacementt rate 

governmentt consumption 
(%% of GDP) 
demography y 
(populationn up to IS, % of total population) 
Source::  OECD, various publications (sec Appendix A) 

Similarr equations have been estimated for 1995 and 1981 separately. The second and the third column 

off the table show the results. The second column does not differ a great deal from the first column. 

However,, the results in the third column make clear that — not surprisingly -- 15 observations are not 

sufficientt to obtain precise, statistically significant estimates. Nevertheless, the coefficients do not 

changee much. Only the coefficient associated with demography drops markedly. 

Thee first three columns concern reduced-form equations. According to the discussion in earlier 

sectionss the effect of union membership on education subsidies is indirect, through its effect on 

progressionn of income taxes. The fourth and the fifth column show the results of structural equations, 

employingg the identifying restrictions that union membership does not affect education subsidies directly. 

Thee difference between the two columns is the estimation technique. The equation in the fourth column 

hass been estimated by the usual method of OLS whereas the one in the fifth column uses instrumental 

variables.. Both columns show that less progression (a higher coefficient of progression) implies less 

governmentt expenditure on education. They also show considerably different coefficients. Accounting 

forr endogeneity of progression doubles the estimated impact of this variable. Besides, evidence for a 

direct,, positive effect of the replacement rate on education expenditure, disregarding its indirect effect 

throughh its impact on tax progression, becomes weak. Clearly, the coefficient of progression is an 

importantt determinant of government expenditure on education, but exactly how important is not easy 

too tell. This depends on whether one is willing to accept that tax progression is affected by the 

replacementt rate and, more generally, that policy-making is endogenous. 

5.77 1.3 

84.99 7.2 

7.66 3.8 

42.00 21.0 

31.88 15.1 

12.99 3.7 

19.99 2.6 

8.11 2.4 

105.00 70.9 

20.22 2.2 

91.00 9.0 

63.00 2.0 

21.66 4.4 

25.44 15.3 
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Thee last two columns again concern reduced-form equations. Here the four exogenous variables 

oughtt to explain the coefficient of progression (the sixth column) and unemployment (the seventh 

column).. The results back the earlier conclusions that higher union membership and a higher replacement 

ratee should bring a more progressive income tax system. However, in the theoretical model the chain of 

argumentss runs from wage-setting power to progression via unemployment. The expectation is that 

demandss for higher wage by workers can only be reconciled with the interest of firms by a higher 

unemploymentt rate. This is not borne out by the data. The replacement rate thus has the expected positive 

effectt on unemployment, but union membership does not have a positive effect on unemployment. 

Instead,, the latter effect is negative, albeit insignificant. 
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5.77 Concluding remarks 

AA system of progressive income taxes does not differentiate between various causes of income changes 

orr income differences. This article focuses on two of these causes. On the hand, trade unions aim to 

increasee income of their members by restricting the supply of labour and raising the wage. On the other 

hand,, workers aim to increase their income by investing to acquire skills. Progressive taxes interfere with 

bothh aims. They reduce upward wage pressure and in this way boost employment and production. The 

problemm is that they also diminish incentives to accumulate human capital and in this way reduce 

productivityy of workers and production. The optimal progression of income taxes should balance both 

thee positive and negative effect. However, a system of progressive taxes is not the only instrument a 

governmentt can use to stimulate accumulation of human capital. A government can rely also on direct 

subsidiess on investment in education. Unfortunately, as a consequence of imperfect monitoring education 

subsidiess cannot avoid that progressive income taxes reduce the private incentive to invest in skills. A 

governmentt must inevitably face the dilemma that taxing labour income entails. 

Thee optimal response of the government to the dilemma is to find a combination of progressive 

taxess and education subsidies that weighs unemployment against underinvestment in education and that 

weighss an inadequate level of education against an inadequate mix of private and public education. A 

combinationn of steep marginal tax rates, relative to the average rates, and generous education subsidies 

becomess more favourable the larger the power of trade unions to set wages, the better the ability of the 

governmentt to steer private efforts to educate, and the higher the preference for income equality (between 

thee employed and the unemployed). However, a government can better reduce tax progression and 

increasee education subsidies when the rate of return on investment in education rises or when the wedge 

betweenn the private and the social rate of return becomes larger (while keeping the social rate of return 

constant). . 

Ann empirical analysis for several OECD countries and the theoretical approach give similar 

results.. A policy mix of high education subsidies and relatively progressive income taxes is found in 

countriess where union membership is significant and the replacement rate is high. Thus, education 

subsidiess and progressive taxes go hand in hand. From a theoretical perspective, this is an optimal 

combinationn in countries where trade unions have a strong position and try to push the wage above its 

market-clearingg level. 

Thee paper does not and cannot reflect the full, theoretical and practical complexity of income 

taxx systems or education systems. The analysis could include that the risk of becoming unemployed has 
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aa deterrent effect on investment in education. Young people seem reluctant to take loans in order to 

investt in education. They rather choose to work or to settle for less demanding and time-consuming 

training.. A prominent reason is the fear that they might become unemployed and might not be able to pay 

backk those loans. Also, the analysis should perhaps allow for other government expenditure, that may 

crowdd out public expenditure on education, and for an elasticity of substitution between the two types 

off investment in education that differs from unity. 
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Appendixx A Data sources 

SourcesSources and definitions 

name e 

source(s) ) 

definition n 

years s 

remarks s 

name e 
source(s) ) 

definition n 

years s 

remarks s 

educationeducation subsidies 

OECDD (1996), Life long learning for all, Paris; Table 1.12 

OECDD (1997), Education at a Glance - OECD Indicators, Paris 

OECDD (1997), Implementing the jobs study: Member country experiences, Paris (for Belgium 1994 on page 

91,, Table 28) 
publicc expenditure on education, % of GDP 

1980,, 1994 

namee trade union density / union membership 

sources)) OECD (1997), Employment Outlook, July, Paris 

definitionn number of trade union members, % of number of wage- and salary-earners 

yearss 1980, 1994 

remarkss For Greece and Ireland data are unavailable and the unweighted average for the rest of the countries has 

beenn used. 

namee replacement rate 
source(s)) OECD (1994), The OECD jobs study: evidence and explanations. Part II;  The adjustment potential of the 

labourlabour market, Paris 

definitionn benefit entitlements after tax, % of previous earnings after tax 

yearss 1981, 1991 

remarks s 

otherother government consumption 

Governmentt consumption: CPB (Wi ldCat) 

Educationn subsidies: see above 

Governmentt consumption excluding public expenditure on education, % of GDP 

1981,, 1994 

name e 

source(s) ) 

definition n 

years s 

remarks s 

demography demography 

OECDD (1997), Labour force statistics 1976-1996, Paris 

populationn up to 15, % of total population 

1981,1995 5 

name e 

source(s) ) 

definition n 

years s 

remarks s 

coefficientcoefficient of income progression 

OECDD (1997), Tax/Benefit position of employees 1995-1996, Paris 

OECDD (1995), The OECD jobs study: taxation, employment and unemployment, Paris 

elasticityy of after-tax income to before-tax income for a single person earning 167% of the average 

productionn wage (APW) 

1981,1996 6 

Thee data for 1981 are derived by averaging two elasticities: one at 133% of APW and one at 200% of APW 
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name e 

source(s) ) 

definition n 

years s 

remarks s 

unemploymentunemployment rale 

CPBB (WildCat) 

unemployment,, % of population (standardized) 

1981,1994 4 

CountriesCountries in sample 

middlemiddle of the nineties beginningbeginning of the eighties 

Australia a 

Austria a 

Belgium m 

Canada a 

Denmark k 

Finland d 

France e 

Germany y 

Greece e 

Ireland Ireland 

Italy y 

Japan n 

Netherlands s 

Neww Zealand 

Norway y 

Portugal l 

Spain n 

Sweden n 

Switzerland d 

Unitedd Kingdom 

Unitedd States 

Australia a 

Belgium m 

Canada a 

Denmark k 

Finland d 

France e 

Germany y 

Italy y 

Japan n 

Netherlands s 

Neww Zealand 

Spain n 

Sweden n 

Unitedd Kingdom 

Unitedd States 
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Appendixx B The moderating effect of unemployment on wage demands 

Thee standard monopoly union model does not take into account that the level of unemployment is 

importantt for the fall-back position of workers and thus for the wage that trade unions ask for. Layard, 

Nickelll and Jackman (1991) adjust the standard model to include a role for unemployment in the wage-

settingg process. They do not provide a satisfying, theoretical foundation for this role in the context of the 

staticc model; they impose the long-term properties of a dynamic model on the static model. Here, we 

hopee to provide a theoretical justification in the context of the static and otherwise standard model for 

includingg unemployment in the fall-back position of workers. 

Thee allocation of jobs takes two rounds. First, workers hope to get a job in their own sector and 

attainn the utility level U. Those that do not succeed in the first round, get a second chance in other 

sectors.. If workers are unfortunate in this second round as well, they become unemployed and attain 

utilityy level U0 (<U). The probability of success in other sectors depends on the genera! state of 

unemploymentt (u). We will now discuss these two rounds elaborately. 

FirstFirst round 

AA trade union in sector k sets the wage wk (per efficiency unit) and in this way determines employment 

LLkk in this sector. All workers are member and, typically, employment will be smaller than membership 

NNkk,, Lk< Nk . In the first round jobs are allocated randomly among union members. The number of 

vacanciess is only a fraction \-uk (with uk= (Nk-Lk)/Nk) of membership. Moreover, not all vacancies are 

filledd by unions members; only a given fraction 1-6 of the available jobs will be occupied by them. The 

restt of the available jobs goes (in the second round) to outsiders. In a broader sense, the fraction 1-5 

couldd be regarded as an indicator for the preferential treatment of union members. The higher 1 -6 is, the 

moree privileged union members are. 

Considerr wage-setting by trade unions more closely. A representative uni on maximizes expected 

utilityy Vv of a representative worker in an arbitrary sector (all sectors are similar, therefore we drop the 

sectorr index k): 

VVuu = ( l - 8 ) ( l - « ) t / + [ l -( l -8)( l -«)] t / a . (Al) 

Thee term (1 -8)(1 -w) is the probability that a member gets a job. Here U is utility of the fortunate 

workerss that find a job in the first round; it is given by utility function (5.1) for optimal education effort 

ii  (equation 5.6). Ua is expected utility of the unfortunate workers that have to find a job in the second 
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round.. Since there is a risk that they will not find a job at all, the expected utility in the second round is 

lowerr than in the first round, Ua<Uj  The determinants of Ua will be discussed below. For the moment it 

iss sufficient that Ua is given for the trade union when determining thee wage. 

AA union faces a downward sloping labour demand function. Let a represent the inverse of the 

constantt wage elasticity of employment, with a = -[(w/LXöL/dw)]"1 and 0«x<l. Then, obtain by 

maximizingg the union's welfare function (Al), using the utility function (5.1) and the definition of tax 

progressionn (5.3), the first-order condition for the wage 

e t / - ! ( £ Z -- Ua) = 0 . (A2) 
a a 

Thee first term is the positive income effect of higher wages, whereas the second term represents the 

negativee effect of job losses in the first round. Since the utility level U is positively and monotonously 

associatedd with the wage w, and assuming that ea < 1, it follows that the better the outside option Ua the 

higherr the wage w is. Rewriting (A2) shows this more clearly 

UU = a (AT) 
11 - CLE 

Thee term 1/(1-cte) is the mark-up over the outside option of the union's members. It is a measure for the 

union'ss bargaining power. 

SecondSecond round 

Too obtain a solution for wages and/or employment we must consider the fall-back position Ua. This is 

thee utility of a worker who does not get a job in the 'home' sector in the first round. It depends on the 

jobb opportunities in the second round. The remaining vacancies after the first round (5£) will be available 

inn the second round. In this new round these jobs will be randomly distributed over all jobless workers 

5L+(N-L). 5L+(N-L). 

Thosee jobless workers that find a job in other sectors receive the same wage w and reach the 

samee utility level U as they would have in the home sector. This is a natural assumption to make since 

theree is no distinction between workers who are hired in the first round and those hired who are hired 

immediatelyy afterwards, in the second round. After this last round job opportunities for workers in the 

formall economy are exhausted. Utility of these workers falls down to an exogenous level U0. 

Givenn this set-up the fall-back position can be written as 
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UUaa - (\-q)U + qU0 , (A3) 

wheree 1-q denotes the probability of a successful job hunt in other sectors. The probability that 

unemployedd workers after the first round find a job in the second round is the ratio of the number of 

availablee jobs (5L) and the number of job-seekers (5L+N-L), hence using 1-u = UN: 

1 - ,, = U - 5<1-"> . ,A4) 
6L+N-L6L+N-L M+6(1-M) 

Thee outside option for union members in the first round thus becomes, 

== 5(1-») u + u „ 
aa u + S(l-u) ii+5(l-ii) ° K ' 

Substitutingg this expression in the first-order condition (A2) for the wage gives a formula for the rate of 

unemploymentt w, 

6ae e 

V-UV-U00 (A6) 
-(11 -5)ae 

U U 

Severall factors determine the unemployment rate in this model of trade unions. Unemployment decreases 

when: : 

•• the tax system becomes more progressive (e down), 

•• wage elasticity of labour demand increases and the bargaining power of the trade unions declines 

(aa down), 

•• the job security (preferential treatment) of union members in the 'home' sector becomes less (8 

up)42, , 

•• the (relative) difference between employed and unemployed workers in terms of utility increases 

(U-UJUup). (U-UJUup). 

422 The decisive reason behind this effect of 8 on u is that unemployed members -- after the first round ~ have a higher probability 

off finding a job in a different sector the higher 5 is. In other words, if S increases, the outside option for a union member improves 

andd unemployment must rise to reconcile the fixed competitive wage and the higher wage that unions will ask for. 
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RelationRelation with the main analysis 

Too understand why the set-up with two rounds is relevant for our main analysis, let us consider two 

extremee cases. If 5=0, all vacancies are filled in the first round and in fact there is no second round. After 

thee first round unemployed workers immediately fall back to the exogenous utility level, Ua = U0. The 

modell thus reduces to a standard monopoly union model. In this case a mechanism is missing that can 

equatee the optimal wage for trade unions with the competitive wage in a small open economy. In Figure 

5.22 another horizontal line would appear. Therefore, we must conclude that the standard monopoly union 

modell (5=0) does not yield a meaningful equilibrium. Therefore, this case is not interesting to pursue. 

Instead,, we focus on the other extreme case, 511. In this case all union members have to find a 

jobb in two rounds. The expression for the unemployment rate then simplifies to 

Inn this relatively simple expression the main determinants of unemployment in equation (A6) survive. 

Inn setting the wage, the union takes account of the wage-elasticity a, residual income progression £ and 

thee general state of unemployment. The corresponding wage- setting curve is upward sloping. We can 

furtherr simplify the analysis by assuming zero outside utility, Uo=0, in which case the wage-setting curve 

becomess vertical (see Figure 5.2). Wages are infinitely sensitive to unemployment then. Any deviation 

fromm this equilibrium unemployment rate leads to a wage spiral across sectors. As a result the model is 

dichotomized:: the wage rate is determined by international competitiveness, and the (un)employment rate 

byy trade union behaviour. 
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