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Abstract:

This paper focuses on two sets of impacts of public provision of private goods that have been
neglected in the self-selection framework of optimal taxation, the by-now standard approach
in examining public provision. We first show, using a general formulation whereby
production depends on labour supply of different households and the level of public provision,
that there can be a role for public provision because of productivity and wage-structure
effects, even if preferences are weakly separable between goods and leisure. Second, we deal
with a specific example of public provision of education that provides an intuitively appealing
case for the production side impacts. Finally, we address the role of public provision in a
dynamic, overlapping generations, economy, whereby public provision may affect efficiency
and social costs of redistribution of future generations as well, opening up a way to combine

inter- and intra-generational impacts of public provision.
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1. Introduction

One of the key interest areas in the recent econamic research following the asymmetric
information approach to optimal redistribution hes been the d@tempt to explain the role of
pulic provision d private goods (such as educaion, redth care, day care and cae of the
elderly) as a part of redistributive set of instruments (see eg. Blomquist and Christiansen
(1995, (199&) and (19981, Boadway and Marchand (1995 and Boadway, Marchand and
Sato (1998)*. All these studies model the prodiction side in a simple way with exogenous
wage rates for diff erent types of househdldsin a static setting.

The am of this paper is to extend the literature éowve in two main ways. First, we allow for a
richer description d the production techndogy that enables the before-tax wage rate to
depend onthe labou supfy of different househalds and, in various ways, the level of pulicly
provided private goods. We find this to be aquite important extension kecaise many of the
pubicly provided goods (e.g. educaion) can have sizeable influence on the productivity of
different househdds. It seams to us that in pradice the government involvement in pubic
provision is indeel often motivated by the atempt to reduce wage inequality. Allowing for
endagenouwsly determined wages is aso interesting becaise it gives rise to new forms of
distorting taxation and poduction inefficiency, aong the lines of the important recent
contribution by Naito (1999.

Seoond, bulding on ou ealier work (Pirttila and Tuomala (2001), we cnsider puldic
provision d private goods in a genuinely dynamic, overlapping generations econamy. Many
of the pulicly provided goods have aguably interesting dynamic and crossgenerational
effeds, becaise of financing arising from a different generation (pensions) or potential
externdity effeds between generations (educaion). The government may be interested in the
provision d such goods predsely because they have aspedal charaderistic to enhance human
cgoital. Part of the dfeds of the pulicly provided good can thus be modell ed as a stock that

preserves from period to ancother and provides a poatentialy intriguing link between the

! For an excdlent overview of this literature, seeBalestrino (1999.



taxation d different househalds. In such a cae, the dedsion rule for the pulicly provided
private good invalves efficiency and dstributional considerations baoth within and between

generations.

We gply the self-seledion approach to opgtimal nonlinea taxation, along the lines of e.g.
Stiglitz (1982, with two types of househdds that differ in their income eaning abiliti es. The
government canna observe productivity and must design its redistributive padicy subjed to
the self-seledion constraint that the skill ed howseholds do nd want to mimic the dhoice of the
unskilled howsehadlds. In addition to the nonlinea income tax, the government can provide
part of a private good to the households.? The households may suppdement this good from
private markets. The pulicly provided good is modelled in a versatile way, affeding
patentially both howsehod uility, their own income eaning abilities and, through an
externdity, the productivity of the entire eonamy. Thus, we aldressin principle alarge set of
pubdicly provided private goods. Throughou the analysis we discuss however, the findingsin

the educaion context.

In the first part of the analysis (sedion 2, we examine asimple static set up bu with the
endagenous wage structure discussed above. We show that in contrast to results in ealier
literature, there can be reasons for puldic provison d private goods, even if we asume
wedkly separable preferences between goods and leisure. The reason is that puldic provision
can affed productivities of different kinds of labour, thus affeding wage dispersion, and the
posshiliti es for redistribution. This result beas resemblance to that of Naito (1999 who
shows that under similar circumstances, dfferentiated commodity taxation can be welfare
improving. In sedion 3we onsider an example whereby the pubdic provisionitself influences
productivity — i.e. educaion that raises income-eaning abilities — and dscuss the

charaderistics of optimal pulic provisionin those drcumstances.

2 An dternative formulation, kesed onthe ideathat government may suppat the @nsumption
of agoodthrough pricesubsidiesinstead of pulic provision,would be posshle & well.

However, the recent papers by Blomquist and Christiansen (19980 and Boadway, Marchand
and Sato (1998 have shown that, even when optima commodity taxationis allowed for, the

use of pulic provision can still be welfare-improwing.



In sedion 4we extend the analysis into a dynamic, infinite horizon, OLG framework, where
the individuals live two periods, suppying labou at the first and retiring a the seand. The
purpose of this ®dion is to demonstrate how the extension d the production side of the
eoonamy to include astock of pubicly provided private good that preserves from period to
ancther can affed the pulic provision rule. In particular, the puldicly provided private good
may be motivated bah becaise of intragenerational and intergenerational reasons.

Conclusions are given in sedion 5.

2. Public provision with productivity and relative wage effects: A

general case

In this ®dion we @nsider a simple static formulation o pubic provision, inspired by e.g.
Boadway and Marchand (1995. There ae two types of househdds in the e®namy:
Househalds of type 1 are less ill ed and earn income w;. The more skill ed howsehadld, type 2,
eans a wage w,(>w,). The number of househdds of ead type is 1. Households sippy
labour, denated by |, and consume two types of goods. a normal private good, ¢, and a quasi-
private® good z. The overall level of the latter good for the household is a sum of the pubic
provison d the good, depicted by g, and the private, toppng up, part, z We gply the
terminology introduced by Boadway and Marchand (1999 and cdl the situation where an
increase in g leals to a reduction in the private purchases z as one where the househald's
private purchases of the quasi-private good are aowded ou. The government supplies the

same anount of g to al househalds. In addition we assume that g canna be resold.

It is useful to break the household optimisation into two parts. In the first, the households
make the optimal consumption dedsion for a given after-tax income (x) and puldic provision.
Denaote househald utility function by u(c;,l;,z + g), where the subscript i O (1,2) refers to

household type and is dropped below. Then, wsing the househdd budyet constraint, the

% Theterm ‘quasi private’ only refersto the ideathat this goodis bath provided by the
government and puchased by the househald itself.



household maximisation of u(x-zl,z+ g) with respect to z yields the following Kuhn-

Tucker conditions:

-u,+u,<0; 2z(-u_,+u,)=0, (1)

where subscripts refer to partial derivatives.* Conditions in (1) give the conditional indirect
utility function  v(x,l, Q) =u[x—z(x,l,g),l,z(x,l,g)+g] and conditional demand for z,

z(x,1,g) . Using the envel ope theorem, the following properties hold:

vV, =y, V,=uU,. 2

In the second step of consumer optimisation, the household maximises v(x,1,g) with respect

to his labour supply, subject to a given tax schedule, T(y), and the budget constraint

x=y-T(y), where y =wl denotes households gross income. The optimisation enables the

marginal income tax to be expressed in terms of the utility function:

T'(y) = MTR(y) =wv Tt 3)

The production side of the economy is modelled using an aggregate, constant returns to scale,
production function F(l,,l,,€), where e denotes the aggregate level of the quasi-private good
in the economy, i.e. the sum of private and public parts for the two consumers. Note that the
same technology is used to produce both goods. They have thus similar producer prices as
well. For smplicity, the prices for both goods are normalised to unity. This specification
captures two important features of the model. First, the wage rates are endogenous in a similar
way as in Stern (1982) or Stiglitz (1982). In the following, Q = ALY depicts the relative wage

2

of the low-skilled type. Assuming competitive labour market, Q isafunctionof I,/1, and e,

F (1 . . .
W Rlyl.8 . It captures the idea that the relative wage rate of type 1, determined at the
W2 F2(|11|2’e)

market, is a decreasing function of |, /1, . Hence, if the government uses its policy instruments

* The derivative u, refersto the derivative with respect to the third argument in the utility

function.



so that the relative labou supgy of type 2 howsehadd rises, it caries a redistributive benefit
through an increase in the relative wage of low-skill ed howsehold.> The second ley feaure of
our framework is that the overall level of the pulicly provided goodis al owed to affed not
only consumers diredly, bu aso the production side of the emnamy by influencing the

productivity and the wage rates in the e@namy. Thus e has a paositive externality fedure.

Following the standard ideaof Pareto-optimal taxation, the government maximises the utility
of the lessskill ed howsehalds subjed to the constraint that the skill ed howsehold must stay at a
given uility level. The government redistributes income by taxing income on a noninea
scde. It may also use auniform public provision d g as a padlicy variable. We gply the
information-based approac to tax policy by assuming that the government can olserve the
labour income y, bu it observes neither the income eaning abiliti es (the wage rates) of the
households or their consumption alocaion dedasions (between ¢ and z). Therefore, the
government must seled the tax schedule subjed to the self-seledion constraint that the skill ed
household has an incentive to work |, = y, /ws, report income y, and consume X, instead of
wishing to pretend to be the unskill ed howsehadld, i.e. mimic, working vy, /w, =wl, /w, =QlI,,
reporting income y;, and consuming x;. The government choaoses the optimal tax schedule (or
labour — after-tax income) bundes to the two dfferent household types subjea to the
constraint that the skill ed howsehold be & a given uility level, the self-seledion constraint of
the skilled howsehdd, and the resource @nstraint of the eonamy. The Lagrangean of the
government optimisation problem can therefore be written as

Max L =v(x,,l,,0) +3[(x,.1,,9) - v

X1, %05

#AM L, 0) V0% QL 9) @
+p[F (1,18 - % - x, - 2g]

Thefirst-order conditions for the tax choice ae the foll owing:

X, VI —AV:-p =0, (5)

® See Stiglitz (1982 or Stern (1982 for detail s.



| DQ
A :v.l—Avf%um%pwl =0, ©)
1

X, (6 + AWV —p=0, (7
1@+ AV =207 S+ ow, =0, ®)

2

where the hat terms refer to the so-cdled mimickers, i.e. type 2 howseholds when mimicking
the choice of type 1. Stern (1982 and Stiglitz (1982 show that in this framework, the
marginal tax rate for the skilled howsehdd is negative and the margina tax rate for the less
skilled howsehadld is positive® Given this income tax schedule, we may use the envelope
theorem to deted the dhange in the socia welfare from an increase in the level of the pulicly
provided goodas foll ows:

dL dQ de

=V (O FAWE AR A0 0L+ pF.— - 2p. 9
dg g ( )Q g |dgl pedg p ()

Rewriting (9) by substituting for p from (5) and (7) yields

L o (W~ (B4 M)V —v2) + A2 —97) —Avﬁ‘fg’ll + pF,

de
dg '

dg (10

The first three terms in (10) restate the Boadway and Marchand (1999 result (their
propasition 1) that puldic provision d private good is welfare improving, if the mimicker
bemmes crowded ou (i.e. his private purchases, z, fal to zero) while househalds of type 1
and type 2 that report their types horestly are naot yet crowded out.” The intuition is that
pushing g abowve the point where the private purchases of the mimicker fall to zero makes the
mimicker worse off, but if househadlds of type 1 and 2are not crowded ou, it increases ocial
welfare by relaxing the self-seledion constraint (that atype 2 howsehald horestly reporting its

income must be better off than a mimicker). Boadway and Marchand a'so nae that in the cae

® This result can be obtained by combining (7) and (8), aswell as (6) and (5).
" This may be seen by using the propertiesin (2) and combining (10) with the househadlds'
first-order condtionsin (1).
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where the pubicly provided good enters the househdds' utility functions, if preferences are
wedkly separable between goods and leisure, the mimicker and a true type-1 representative
become aowded ou at the same point, because of which there is no benefit from having a

pasitive provision d the puldicly provided good.

Our focus is, howvever, more in the production side of the emnamy, and therefore we
concentrate on the cae with separable preferences, implying that the threefirst terms of (10)

are zero. With regard to it, the foll owing result emerges:

PROPOSTION 1: If preferences are weakly separable between goods and leisure, public
provision of private good is welfareimproving if it (a) increases productivity and (b)

reduces the wage differential s of the households.

The results can be seen from the last two effeds in (10). The dired productivity effect (last
term in (10)) is usualy positive (if it is negative, then it off sets part of the potential benefits
for househdlds, ie the original Boadway-Marchand part). What is more interesting, however,

is the link between the puldicly provided private good and the wage structure of the e@namy

(the term — A9? (:igll). If its provision leads to a relative increase in the wage rate for type 1
g

househalds, then indired redistribution through pubic provision will Pareto-improve welfare
by mitigating the incentive problem of the nonlinea income tax system. Intuitively this
would be a cae where the pubicly provided good augments the productivity of type 1 labour
supdy more than that of type 2 labour suppy. This effed is smilar to the impad of labou
supdy on the wage rates, originally analysed by Stiglitz (1982 and Stern (1982). Theresult is
also important in that it beas resemblance to the interesting recent findings by Naito (1999

that if wage rates are endagenous, redistribution devices that otherwise would na be goplied —
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in Naito’'s case pulic inpus and commodity taxation and in ou case pulic provision d

private goods — beame welfare-improving.

3. Publicly provided education

In this ®dion we focus on public provision d educaior?. Similarly to the previous ®dion,
the household may supdement pubicly provided educaion from the private markets. The
household optimisation nov changes smewhat from the general case (presented abowve), and
therefore we explain it in this ®dion again.® The household uility now depends only on
private mnsumption, ¢, and labour, |. Educaion itself does not enter the utility function; it

aff eds househald wages through its influence on productivity. Let us dencte the wage rate for

howsehod i as w' =w(',1%€), whee € =2z +g. The utility function is now

u(c,l) = u§< -z, Y E The first-order condtions with resped to z are now:
)

we . _ we
—uc—u,y(w)zso, z%uC u'y(w)ZE 0, (11)

8 In pwlic emnamicsthereis quite alarge literature on ofimal provision o educaion ,
beginning with Arrow’s (1971) paper. The interadion d optimal income taxation and
educational choices has been examined among others by Ulph (1977, Hare and Ulph (1979)
and Tuomala (1986). Following Arrow the first two papers assuumethat ability to benefit from
educationisobserved by the educaion authorities. However, thisinformationis not avail able
to the tax officials. The most recent literature on puldic provision departs from ealy
contribution by assuming that pullic provision canna be related to an individual’ s abilit y.
Tuomala (1986 in turn focuses on the question d how educational choices affed the
progressvity of the optimal income tax.

® The modelli ng of the household optimisation df this ®dionis based onthe framework in
Boadway and Marchand (1995.
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where w, = %—C: . Now, the foll owing properties hdd for the condtiona indired utility

function v(x,1,9) :

we
o Vi =u, vg:—ulyw—. (12

The second step of consumer optimisation gives a marginal tax rate cndtion similar to the
one given in (3) in the set-up in the sedion above. Another change is that the production
function nawv depends nat only on the labou supfy of the househadlds, but a'so onthe level of
their education. To simplify the production function somewhat, we aume that it takes a
spedfic, two fador, form with education-weighted eff edive labou supgies of both howsehald

types. The production function may then be written as F(e'l*,e’l?) . This also means that

1

W
Q= o depends ong.

Since the government optimisation remains the same & in the previous ®dion, the optimality
condtions with resped to the tax rates are dso the same. Given the optimal tax schedule, the

change in the socia welfare with resped to puldic provision d educaionis

gL—v NEEINY }\v§+p%:llde |20Ie %sz . 13
g

Rewriting (13) by substituting for p from (5) and (7) yields

gl‘:(V;—vi)+(6+}\)(v§—vf)+}\(vf—v§)+p%:1|1c;e |ZOIe %szdg .(14)
g g

Boadway and Marchand show that withou endogenous wages, pubic provision d educaion
iswelfare improving, if mimicker becomes crowded out before the true-type househalds. This
effed can be seen from the first three terms in expresson (14). In ou case, where the
produwction function is more genera, there ae dso addtiona impads. The following

propasition summarises the dfeds:
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PROPOSTION 2: Public provision of education tends to be welfare improving if it (a)
renders mimicker to be crowded-out first, (b) increases productivity and (c) reduces the

wage differentials of the households.

As discussed above, part (a) has already been shown by Boadway and Marchand (1995). Part
(b) is due to the fourth term in (14) and measures the value of additional production arising
from an increase in publicly provided education. Unlike in Proposition 1, the productivity
effect is unambiguously non-negative, and positive, if private education purchases are not
crowded out. Part (c) is due to the last term in expression (14), with a similar interpretation
than before: if publicly provided education reduces wage differentials, its provision becomes

welfare improving, other things being equal.

Boadway and Marchand also show that if the mimicker becomes crowded out at the same
point as the true-type households, there is nothing to be gained from the public provision of
education. More precisely, thisis the case if the elasticity of the wage rate towards education
is similar for the mimicker and true type 1 representative. The similar result holds in our
framework as well: if also type 1 and type 2 households become crowded out, the fourth term
in (14) vanishes. In addition, with an equal elasticity of the wage rate towards education,
additional education raises the wage rates of both types in a similar manner, and therefore no
impacts arise from the fifth term in (14). Note that when the additional impacts we introduce
refer to the production side, from where the potentia effects in the original framework aso
come from, the separability issue highlighted in Proposition 1 does not change the role of

public provision in the framework of this section.

4. Public provision in an OLG framework

In this section, we extend the previous analysis to a dynamic, overlapping generations, setting
to address the intergenerational effects of public provision. These are clearly essentia in
public provision of pensions, for example. However, important implications also arise in the
context of education: public provision of education not only affects efficiency of redistribution

within one cohort, it can also have lasting effects because of accumulation of knowledge in
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the eonamy. These impads are of key interests in this sdion that focuses on the role of

educaionin an OLG framework™®.

We @nsider an econamy where individual househalds live two periods, aqquiring educaion
and suppying labour at the first and consuming at the secnd period! We awme for
simplicity that there is no popuiation growth. Each generation consists of two howsehalds that
have different productivity at the labour market. We gply the following notation: ¢ denotes

the onsumption d a howsehdld of typei barn at timet, x' the dter-tax income of the same
howsehald, | househald i’slabou supdy, z' refersto the private purchases of education, and

r is the interest rate. The household’s utility function is thus u =u(c',1") and the combined

budget constraint z' + c' =x'. As abowe, the household wage rate depends, among

1+,

other things, onits labou supdy and the aygregate level of its educaion (sum of pulic and
private purchases). As before, in the first stage of househdd opimisation, the househald

chooses the level of educaion for a given labou suppdy. Maximisation o

t

u(ch,1') = u§1+ M) (X = zt),y—tE produces the first-order condtions
w

- (1+ r.t+l)uc - uI y

wez <0 Z% @+r,)u. -y, yLEZE: 0, (15)
) (w)

(

where w, :‘2—2. Now, the following properties hold for the cndtional indired utility

function v(x,1,9):

we
Vv, =(+1,)u, v =, v, =, yW. (16)

19 For an ealy cortributionin the intertemporal context, seeHare and Ulph (1981). The
crucial element in their model isimperfed capital markets.

" This sdion builds on the framework developed by Brett (1997 and Pirttil & and Tuomala
(2001). We have dropped the first period consumptionin arder to keep the framework as

similar as passble to the previous sdions.
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The second step of consumer optimisation gives a andtion for the marginal tax rate similar
to (3) in thefirst sedion.

The production side of the eonamy utili ses threefadors: cgpital denoted by k' and the two
kinds of effedive labou. In addition, the prodictivity of the e®namy depends on the
cumulated level of educaion (or human capital) €' in the eonamy. Hence, we write the
production functionas F = F(k',€ll;,€ll;,€e"). The production function is assumed to exhibit
constant returns to scde with resped to labou and capital under perfed competition. Fador
prices are then determined by the marginal prodictivities as follows: F' =r", Fllt =, and

t
F. = w;. Therelative wage between the two typesis again denated by Q' = ﬁi
2

The government’s problem is to maximise intertemporal social welfare that includes welfare
comparison bdh within and between generations. We ntinue to assume that within
generation, the government maximises the utility of type 1 howsehold subjed to agiven uility
to type 2 howsehad. Acrossthe generations the government is assumed to be utilitarian, bu

the utilities of future mhats are discourted with a discourt fador B'. As abowe the

government choases the optimal tax schedules and the optimal level of pubic provision o
education for ead generation, subjed to the sef-seledion constraint of the skilled
househdld.*?

Finally, we neal equations that determine the path of human capital and ptysicd capital in the
eonany. The key underlying ideain this sdion is that the publicly provided good hes
potential durable impads over generations. This is modelled here by assuming that the
productivities of different generations are linked viathe term €'. Therefore, human capital at

timetisgiven by

12 An additional pdlicy instrument would be atax levied onsavings (or second period
consumption). Its usefulnessas a palicy instrument in OLG framework has been addressed in
e.g. Brett (1997 and Pirttila and Tuomala (2007).
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e =gt + z (z+g"), (17)

i.e., it isasum of the human capital at the previous period (weighted with parameter a ) plus
the increase of education (private and public) at period t. The idea is that future generations

can utilise the knowledge accumulated by the previous generations.

The evolution of physical capital is determined by the resource constraint of the economy and

may be written as

K= Pk el el e) +k! -2 -2, — et —cit - 2g". (18)

Note that the production at each period must finance consumption of those that are old and the

education expenses of the young at that period.

If we ignore the generation that is old at period 1," and write the resource constraint in terms
of observables using the household budget constraint, we are in a position to write the

Lagrangean for the government optimisation problem as follows:

-s EBW(XLILQ‘) * iat[v(xé"&gt) -v;]

DRYICHHEDECHREIR:D)

(19)
- 1 a4 - al
+ 3 o KAl el e ko (el o) e et - 2g' -k

+gut%et—l+lz (th +gt)_etE

The development of the stock of the human capital is captured by the last constraint, with the

multiplier referring to the social margina value of the stock at period t. An important

assumption to note is that the government possesses perfect control over the capital stock. As

3 tisausual feature of dynamic optimal taxation exercises that it is optimal for the
government to collect the bulk of the revenue by confiscating the capital stock at the outset.
We want to abstract from these complications by leaving out the generation 0. For a good

overview on these issues, see Domeij and Klein (1998).
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shown by eg. Atkinson and Sandmo (1980, this implies that only one from the resource
constraint and government budget constraint need to be taken into acount. Becaise of this,
together with the observation that the resource @nstraint may be derived from combining the
government’ s and the househalds' budget constraints in the Mirrleesian fashion, the multi plier
asociated with the resource @nstraint, p', may be interpreted as the shadow price of
government’s revenue. For a given level of puldicly provided educaion, the first-order

condtions at an exemplary date t reveding the optimal tax structure ae the foll owing:

k' :p'(F +1) = p'™ = A, Zg I, =0, (20)
X By, — A, —p' =0, (21)

|} :B'vy, — A", %}t + ‘Zgét N E» p'w =0, (22)
x; {8" + A4 M, - p' =0, (23

1548 + A W, - A, ”;flzt I+ plat = 0. (24)

2

These @ndtions yield the optimal marginal income tax rates for the two howsehald types for
ead period. For ead generation, these ae similar to the tax rules in a static emnamy.** Our
main interest is however on the role of puldic provisionin this framework. The cnditions that

determine the welfare impaad of puldic provision are the following:

t t
gg = Pia w0+, o, ) o R+ L G2 gt w0, (29
' ’ N g g

t tht tt t+1 t —
e AV, —— e L +pF, +u~a-u =0. (26)
e

14 SeePirttil & and Tuomala (2001) for detail s.
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Use (21) and (23) to rewrite equation (25) as follows:

jlg_ = ﬁt(Vig _VLX)+ (Jt +AtXVt2,g _Vt2’X)+At (V;X _v;’g)

del de}
+pt§:;|;£+ Rl G o 2w <0

(27)

Define the social marginal benefit of puldic provision d educaion within a period t (similar
to the expresson given in (14) within the static framework) as
SMB, = B' (v, i, )+ (5" + A v, —v;x)w(v;x -9,)
: 28
"'ptE:flt "'lezdeZE‘fz}\t 2] | +2p'F, 9

Combining (28) and (26) enables usto rewrite (27) as

a _ SMB, +2u"a . (29
dg

To arrive & our final expresgon for the pulic provision, lea (29) first by one, then two and
so on periods and combine the @nditions. *> The next propasition summarises the rule for
pubic provisionin this stting at time't:

PROPOSTION 3: Given an optimal income tax scheme, the dynamic version of the

welfare effects of public provision of education is given by:

T+t
_ S\/IBt + ZZ %T+Ivf+t ﬁdQTH ]1-'+t + pl'+t Fel'+t E

Propasition 3shows how the socia value of public provision is the sum of the present period

effeds, cgptured by SIVIB;, plus all the discourted benefits that acaue to future generations.

The interpretation d SlVIB; is draightforward, given ou knowledge of the previous sdion.

The contemporaneous effed of g in the OLG framework contains smilar effeds than in the

5 In ather words, we simply add the first-order conditions for the public good evaluated at

different periods together to oltain the present value of an increase in the pulic good.
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static case: terms capturing the dfed on self-seledion (the first line in (28)), and impads that
address productivity and wage differences (the first two terms at the second line). There is
also ore aditional term (the last term in (28)) that is related to the overall, externality type,
impaa of educaion. In sum, the within-period impads of pulic provision arise both from the

preference and from the production side.

What is novel in the OLG set-up are the inter-temporal productivity effeds that arise from the
presence of human cepital in the model and that are catured by the rest of the terms in
Propasition 3. The level of educaion, a human capita, that is obtained at a given period t
partialy preserves to the following periods acording to (17). In the subsequent periods,
therefore, present investments in education affed first, the wage structure (the first term in the
bradets abowve) and secnd, the overall prodictivity of the emnamy (the seand term in the

bradets). These impads are not taken into acourt by the individuals themselves in their
educationa dedsions. Therefore, besides the present period effeds given by SMB; , there can

be intergenerational reasons for pubic provision d educaion

If future productivity effeds are large enough, public provision can be welfare improving even
if we consider the cae where no impads arise from the (static) crowding out mechanism.
Finally, it is interesting to nae that some of these impads may of course partially off set eat
other: there can be trade-offs between within-period impads and benefits to the future
generations. Balancing these requires the comparison d the shadow value of pubic funds

(p") and the importance of the self-seledion constraint (A') in dfferent periods, becaise the

valuation d future benefits depends, among other things, onthese terms.

18t isinteresting to compare the dynamic provision rule of the pubicly provided private good
to the dynamic Samuelson rule of a pure pulic good,analysed in Pirttil& and Tuomala (2007).
The key differenceisthat if apuldic goodisdurable, its effeds on the utiliti es of future
generations must be taken into acourt diredly, whereas the pulicly provided private good
affeds direaly only the utiliti es of current generation. The dynamic impadsin the private

goodcase aise from the potential production side implications.
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5 Conclusion

Earlier literature on public provision d private goods in an ogtimal taxation framework has
recently addressed the role of puldic provision as a medhanism to relax the self-seledion
constraint that hinders redistribution. This paper focuses on two sets of impads that have been
negleded in this literature, bu that can yet be important in pradice These include, first,
impads arising from the production side of the e@namy (that has been before analysed in a
very simple way). We model the production side in a versetile way, allowing the production
cgpabiliti es to depend onlabou suppy of different households — because of which wage rates
are endogenouws — and aso onthe level of the pubicly provided good. In these drcumstances
we first show that there can be arole for public provision because of productivity and wage-
structure dfeds, even if standard separability assumptions of household uility assumptions
are gplied. Seawnd, we ded with a spedfic example of public provision d education that

provides an intuiti vely appeding case for the production side impads.

In the second prt of the analysis, we aldress ancther extension d the framework and
consider the role of pulic provision in a dynamic, owverlapping generations, econamy,
whereby pulic provision may affed efficiency and social costs of redistribution d future
generations as well. We believe that in the cae of many pulicly provided goods, bah the
production side impads (e.g. educdion) and intergenerational concerns (e.g. pensions) can be

sizeable andinded at the heat of the pdliti cd dedsions of pulic provision.

There ae various important issues that are nat developed here but could be interesting to
examine in further work. Our first framework (whereby puldic provision affeds utility
diredly) coud be etended by alowing the private and pubicly provided goods to be
produced using different techndogy with dfferent intensity of low and high skill ed workers.
Arguments smilar to those presented by Naito (1999) might be used to show that pubic
provision could be welfare improving if its techndogy is unskill ed-labour intensive, even if
standard separability assumptions of the utility function applied. In addition, ou treament of

the dynamic isuues of public provision leaszes many important issles aside, including
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examination of pensions in this framework and political economy aspects when looking at

intergenerational comparisons.
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