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Abstract

This paper concerns redistribution and optimal taxation in an OLG model
with two employed ability-types. We assume that the wage rates are determined
by bargaining between unions and firms, implying that the equilibrium is char-
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income and capital income. We show that the policy instruments that are used to
calculate the marginal labor income tax rate for each ability-type give rise to in-
tertemporal tax base effects. As such, dynamic models may provide insights with
respect to labor income taxation, which are not easily gained in static models. In
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plies production inefficiency at the second best optimum, imperfect competition
in the labor market may, itself, justify capital income taxation.
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1 Introduction

Several studies on optimal taxation have addressed the implications of ex-
cess supply of labor. Part of the earlier literature has concentrated on pro-
portional tax instruments'. In this paper, we consider optimal nonlinear
taxation? of labor income and capital income, and the analysis is carried out
in the context of an overlapping-generations (OLG) model, where both the
private agents and the government solve intertemporal optimization prob-
lems. The paper relates to (and tries to combine) earlier literature in two
fields; (i) optimal nonlinear taxation and redistribution under unemployment
and (ii) optimal nonlinear taxation and redistribution in dynamic models.
In the first of these two research areas, previous studies typically use sta-
tic models, meaning that they disregard capital taxation, whereas previous
studies in the second area are based on the assumption of competitive labor
markets.

To our knowledge, Marceau and Boadway (1994) is the first paper to
address involuntary unemployment in the context of redistribution via non-
linear income taxation. Their study is based on an extension of the two-type
model developed by Stern (1982) and Stiglitz (1982), and the analysis car-
ried out in the paper focuses on the welfare effects of minimum wages and
unemployment insurance. Similarly, Aronsson and Sjogren (2003) consider
redistribution and provision of public goods under union wage setting in the
context of a mixed tax problem for an economy with two ability-types. Their
main contribution is to show how employment-related motives behind pol-

icy may modify the use of income taxation, commodity taxation and public

1See e.g. Andersen et al. (1996), Bovenberg and van der Ploeg (1996), Boeters and

Schneider (1999) and Koskela and Schéb (2002).
2Seminal contributions to the nonlinear and mixed tax problems in the context of

static models with competitive markets are Mirrlees (1971), Atkinson and Stiglitz (1976),
Mirrlees (1976), Atkinson (1977), Stiglitz (1982) and Edwards et al. (1994).



good provision. Another part of the literature focuses more explicitly on
labor income tax progression in economies with unemployment; by relating
the optimal degree of progression to, among other things, the structure of
wage bargaining and/or the incentives underlying the choice of work hours?.

Earlier studies on optimal taxation and redistribution in dynamic mod-
els include e.g. Ordover and Phelps (1979), Brett (1997), Boadway et al.
(2000) and Pirttild and Tuomala (2001)*. Ordover and Phelps (1979) use
a model with a continuum of ability-types and show that, if private con-
sumption and leisure are separable in terms of the utility function, then the
marginal capital income tax rate should be zero for each ability-type. Brett
(1997) considers an OLG framework with two ability-types. He finds that
the marginal capital income (or savings) tax rate of the low-ability type can
be either positive or negative at the second best optimum, depending on the
difference in relative valuation of present and future consumption between
the low-ability type and a mimicking high-ability type, whereas the marginal
capital income tax rate of the high-ability type is zero. Pirttila and Tuo-
mala (2001) further develop the analysis of Brett by thoroughly addressing
endogenous wage rates. Their results show - in addition to the mechanism
discussed by Brett - that production inefficiency at the second best optimum
justifies capital income taxation. Finally, Boadway et al. (1998) analyze
nonlinear labor income taxation and proportional capital income taxation

in a model where both ability and initial wealth are unobserved by the gov-

3See e.g. Fuest and Huber (1997) and Aronsson and Sjogren (2004a). See also Arons-
son and Sjogren (2004b); in their study, firms have the option to move production abroad
in case the wage negotiations break down, implying that the tax and expenditure policies

abroad will affect the domestic wage structure and vice versa.
4Gee also Chamley (1985, 1986), who consider optimal taxation in a representative

agent model of Ramsey growth type, where agents have infinite time horizons. The main

issues in these studies refer to efficiency aspects of taxation.



ernment. In their framework, the capital income tax is interpretable as an
indirect instrument to tax wealth.

Our study is based on the assumption that both labor income and capital
income are taxed according to nonlinear schedules. We consider a two-type
framework with a general (nonseparable) utility function and endogenous
before tax wage rates. Except for the description of the labor market, this
means that the model resembles that used by Pirttild and Tuomala (2001).
We assume that unions and firms bargain over the wage rates in the context
of the right-to-manage framework, meaning that the equilibrium is charac-
terized by unemployment. The paper contributes to the literature in two
ways. First, it allows us to characterize the use of labor income taxation
in an economy with intertemporal optimization and imperfect competition
in the labor market. Second, we are also able to characterize the optimal
marginal capital income tax rates under unemployment. To our knowledge,
neither of these two issues have been addressed in previous studies. Our
results show that the policy instruments used to calculate the optimal mar-
ginal labor income tax rate for each ability-type give rise to intertemporal
tax base effects, indicating that the use of dynamic models is important for
understanding the structure of labor income taxation. We also show that
the relationship between the employment and the capital stock implies pro-
duction inefficiency at the second best optimum, which provides additional
motives for using capital income taxation.

The outline of the paper is as follows. Section 2 concerns the optimization
problems of consumers, firms and unions. We also characterize the outcome
of private optimization. In section 3, we analyze the optimal tax policy.

Section 4 summarizes the paper.



2 The Model

2.1 Consumers and Firms

Consider an overlapping generations economy, where each generation lives
for two periods. There are two types of consumers participating in the labor
force; a low-ability type (denoted by superindex 1 if employed) and a high-
ability type (denoted by superindex 2 if employed). This distinction between
ability-types refers to productivity, implying that the high-ability type faces
a higher before tax wage rate than the low-ability type. We assume that the
number of consumers of each ability-type, m® for i = 1,2, is constant, and
denote the number of employed persons of ability-type ¢ at time ¢ by n’.

The consumers share a common utility function. We also make the con-
ventional assumption that consumers only work during the first period of life
(if employed). The utility function of an individual of type ¢ born in period
t is written U} = U(c}, z;,2},), where ¢} is consumption during the first
period of life, z! 41 consumption during the second period and 2t leisure®.
Leisure is, in turn, defined as 2z} = H — [i, where H is a time endowment
and [} the hours of work. The function U(+) is increasing in each argument
and strictly quasiconcave, and we assume that all goods are normal.

If employed, the budget constraint is written

wil; = T(wyl}) — s, = ¢ (1)
(L47e1) s — P(repasy) = T (2)
where w! is the wage rate facing type 7 in period ¢, s! savings and 7,1 the

interest rate, while the consumer prices are normalized to one for notational

convenience. The functions 7' (-) and @ (-) represent the payments of labor

5The leisure argument refers to the first period, when the individual is part of the

labor force. The utility of leisure in the second period is suppressed.



income taxes and capital income taxes, respectively. In the analysis to be

carried out below, we will use the following short notations

Tti = T(yi)i Q)i+1 = @(IZ+1) '
i 5T(yé) i _ 8CI)(ZZ+1)
by oyi ' i Oy

where y; = wil; and Ij,; = r4415;. By using the first order conditions, we

can write the marginal labor and capital income tax rates as follows;

4 1 U}
T, = 1——-—>= 3
t,y wftl Uéc ( )
7 1 Uic
Qi = 1+ . <1 - ﬁ) (4)

where U} , = 0U} /0c;, U} , = 0U} /02 and U} , = 0U; /0x},,. Conditional on
the tax system, equations (3) and (4) define the hours of work and savings
as functions of the wage rate and the interest rate, i.e. I{ = I(w},r;y1) and
st = s(wl,rigq).

If the consumer is unemployed, on the other hand, he/she will receive
tax-free benefit (which is independent of ability), b;. The intertemporal

budget constraint can be written

by — sy = ¢ (5)

(14 7eq1) 8¢ — q)(ltuﬂ) = "E?Jrl (6)

in which the superindex "u” refers to 'unemployed” and I ; = r;;s}. By

using the first order conditions, we obtain

1 U
=14 — 1 ke 7
t+1,1 rt-}—l < U#x ) ( )



where @Y, | ; = 0®(1,,)/01 , while the utility of an unemployed individual
becomes U}* = U(c}, H,xz},,). Equation (7) can be used to derive a savings
function; s¥ = s(bs, 7y1). Since individuals have identical preferences, equa-
tions (5)-(7) apply to unemployed individuals of both ability-types.
Following some previous studies, such as Fuest and Huber (1997) and
Aronsson and Sjogren (2004a, 2004b), we also introduce a second category
of consumers: firm-owners®. The reason is that the production technology
is characterized by decreasing returns to scale (see below), which simplifies
the description of the labor market part of the model”. We also follow
previous studies by assuming that the firm-owners do not participate in the
labor market, implying that their only source of income is the profits. Since
the number of firm-owners is fixed, it will be normalized to one for each
generation. In addition, as we are considering an intertemporal model, it is
necessary to specify the timing of income for the firm-owner. Without loss of
generality, and by analogy to the timing of income for the other agent-types
in the model, we assume that the fixed production factors, in each period,
are transferred to the young generation of firm-owners, implying that the

budget constraint of the firm-owner can be written

m(l—kK) — s = & (8)
st(L+ 1) — B(rasy) = 27 9)

where the superindex ”p” refers to 'firm-owner’, whereas m; is profit income

6The firm-owners are interpretable as the owners of any fixed production factor, e.g.

land, vital aspects of production techniques, etc.
"Instead of introducing the firm-owners, other alternatives would be to assume that

the profit income is equally distributed among workers or introduce a stock market.
Given the analysis to be carried out below, it does not matter much for the results which
option is chosen. Introducing the firm-owners is slightly more convenient than the other

alternatives from a computational point of view.



and k; the profit income tax in period t. The first order conditions can be
written in a way similar to equation (7), and the utility of the firm-owner
becomes U} = U(c}, H, 2}, 1).

Turning to the production side, we assume that identical competitive
firms produce a homogenous good, and we abstract from possible entry
into, and exit out of, the goods market. Given these characteristics, the
number of firms is not important and will be normalized to one. In each
period, ¢, the firm uses three variable production factors; labor of both
ability-types, L} and L?, and capital, K;. The labor input of each ability-
type, i, measures the total number of work hours and is defined as the
number of employed persons, n!, times the hours of work per employee,
li. The production function is written F(L;, L?, K;), which is increasing
in each argument. We also assume that the production is characterized
by decreasing returns to scale. In each period, the firm behaves as if it

maximizes profits net of taxes

7= [F(L;, L?, K;) —wi L] — w?L? — r K] (1 — k) (10)

The first order conditions for profit maximization are Fy:(L}, L2, K;) —w! =
0fori=1,2and Fi (L}, L? K;)—r; = 0, where the subindices denote partial
derivatives. The first order conditions implicitly define the labor demand

functions L! = L¥(w}, w?,r,) for i = 1,2, which satisfy 0L /0w? < 0.

2.2 The Labor Market

Let us now turn to the labor market and characterize wage formation. Each
ability-type is organized by ability-type specific trade unions. We assume
that wage formation is decentralized in the sense that the unions treat the
decision variables of the government and the interest rate as exogenous.

Given these characteristics, the number of unions is not important. As



a consequence, and by analogy to the treatment of the production sector
above, we normalize the number of unions for each ability-type to one.

There are several possible approaches to describe the objective function
of a union®, and there seems to be no consensus regarding the most appro-
priate formulation. Following Oswald (1993), we consider a model, where
there is a known lay-off ordering. The basic motivation is that unemploy-
ment is typically governed by seniority rules (e.g. ’last in, first out’) and
not by random draw. As a consequence, if the majority of the union mem-
bers are not at an immediate risk of becoming unemployed, the union will
be locally indifferent to the level of employment. To be more specific, we
assume that the employment opportunities are allocated among union mem-
bers according to exogenous seniority rules?, and that the majority of union
members are employed. Except that the employed union members differ
with respect to seniority, they are identical and receive the same wage rate.
In this case, it is natural to assume that the objective of union 7 in period
t coincides with the objective function facing the majority of its members;
Ui = Udl, 42l ).

The wage rate is determined by bargaining between the union and the
firm within the right-to-manage framework. Each union bargains separately
with the firm, and it behaves as a Nash competitor towards the firm as well
as towards the other union. If no contract is signed, the union members
become unemployed and obtain the fall-back utility, U}, whereas the fall-
back profit of the firm is zero. By defining the rent from bargaining for
union i as A! = U} — U, the outcome of the bargain for ability-type ¢ will

be the wage rate that maximizes

i

0 = [N [m (1 — )]

8For an overview, see Kaufman (2002).

9Recall that the individuals only work during the first period of life (if employed).



subject to the private budget constraints as well as subject to the labor
supply and savings equations, i.e. i = l(wi,r.1), st = s(wi 1) and

st = s(by, r411). The first order condition can be written

o'U (1 =T} )my — (1 — o' )AjL; = 0 (11)
where the indirect effects via the labor supply and savings equations vanish
as a consequence of optimization. In equation (11), we have used 97 /dw; =
—L.

As will be explained below, it is convenient to formulate the optimization
problem facing the government in terms of ¢, [} and z}, , instead of in terms
of the parameters of the tax functions. It is, therefore, useful to rewrite
equation (11) such as to eliminate the term U} (1 — T¢,). This is done by
using U} (1 — T7,) = U}, /w; from equation (3), in which case we obtain a

modified first order condition for the wage rate

aiUizliﬂt/w; —(1—-a")AL:=0 (12)
where 7 = 1,2, implying that we can solve for w} and w? simultaneously.
Note that Uy is a function of ¢, I} and x},,, whereas U} is a function of
¢t and z¥,,. Therefore, since ry = Fi(Li, L7, K;) and L} = L'(wy,w?, )
for i = 1,2 together imply 7, = r(w}, w?, K;), the equilibrium wage rate of
ability-type ¢ can be written as

i 401 11 1 2 12 2 U U
wy =w (Ctaltaxt—&—l?Ctalt?'rt—&-lact?xt—&-l?Kt) (13)

for i = 1,2, where the parameters a' and a? have been suppressed for no-
tational convenience. Finally, by defining the labor demand in terms of
the number of employed persons, ni = Li(w}, w2, r)/li = a'(wi, w?, 1y, D),
while using equations (13) and r; = 7(w}, w?, K;), we obtain reduced form

equations for the number of employed persons;

10



i _ i1 71 1 2 72 2 U U
ny=mn (Ct7lt7xt+1> ol iy, o o, Ky) (14)

fori=1,2.

3  Optimal Tax Policy

Following Pirttila and Tuomala (2001), we assume that the objective of
the government is to maximize a general social welfare function with the
restriction that the utility of individuals belonging to the same generation
enters additively (the government is utilitarian within the generation). This
particular formulation implies a slight simplification from a technical point
of view in comparison with a more general formulation; it is not important

for the qualitative results. The social welfare function is written

2 . 2 . .
W =W(X Ui+ > (m' —nd)Ul + U, ... (15)
=1 =1

The government uses the revenues from the labor income tax, the capital
income tax and the profit income tax to finance the unemployment benefits.
Note that T} is a general labor income tax, which can be used to implement
any desired combination of ¢! and [! conditional on si. For our purposes,
it will be convenient to use ¢! and [} directly, instead of the parameters of
the labor income tax function, as decision variables in the optimal tax and
expenditure problem to be formulated below. Similarly, the general capital
income tax can be used to implement any desired combination of ¢! and
z},, conditional on the labor income. Therefore, instead of choosing the
parameters of the capital income tax function directly, we will formulate the
optimization problem such that the government also chooses z} ; and K;1.

By analogy, ¢}, z}'., cfand 2%, are also used as direct decision variables.

11



In summary, the optimization problem will be written such that the gov-
ernment chooses ¢f, I}, ., ¢f, 17, z}.q, ¢, =iy, ¢, zf,, and K, for all
generations to maximize the social welfare function. It will do so subject
to the resource constraint and a self-selection constraint. Note that the re-
source constraint can be derived by combining the budget constraint of the
government with the individual budget constraints and the objective func-
tion of the firm, and that we only need to explicitly consider one from the
resource constraint and the government budget constraint in the optimiza-

tion problem. The resource constraint can be written as

F(L%7Lt27Kt)+Kt_Kt+1_Ct—XtZO (16)

in which

2

Ci = Slnici+ (m' —ni)el] +f

2'31

Xe = ;[ni_lxi +(m' = ny_y)ay] + af
represent the aggregate consumption by the young and old generation, re-
spectively, in period ¢. Equation (16) implies that the output equals private
consumption plus net investments (since we are abstracting from public con-
sumption).

We make conventional assumptions about the information structure and
the redistributive policy. First, the government cannot observe whether a
given individual is a low-ability type or a high-ability type. Second, the
purpose of redistribution is to redistribute from high income earners to low
income earners. As a consequence, we should not redistribute in such a way
that the high-ability type would like to pretend to be a low-ability type.
Note that the hours of work the high-ability type needs to supply, in order

to reach the same labor income as the low ability-type, is given by

12



1

~ w

I = w_%ltl = ouly (17)
where ¢, = w} /w? is the wage ratio. Denoting the utility of the mimicker

by UE, the self-selection constraint that may bind becomes

Ut2 = U(Ct2= z1527 ‘,L%Jrl) > U(Ctl7 H— gbtl%? xtlJrl) = Utz (18)

The Lagrangean corresponding to the optimization problem facing the gov-

ernment is written

2 , . 2 . . N
L = W(Zlnf)Ué + Y (m' —n)UY +UE,...) + th)\t[Uf ~ U (19)
1= =1
+;,Ut[F(Lt17Lt27Kt) + Kt - Ct - Xt - Kt+1]

where \; and yi; are the Lagrange multipliers associated with the self-selection
constraint and the resource constraint, respectively, while n} and n? are de-
fined by equations (14).

There is a potential time inconsistency problem. The reason is that, when
each consumer reveals his/her type at the end of the first period, there may
be an incentive for the government to change the structure of capital income
taxation'®. Although this potential problem is recognized, we follow Pirttilé,
and Tuomala (2001) by assuming that the government can credibly commit
to the announced tax and expenditure policies.

The first order conditions are presented in the Appendix. Let us begin

by characterizing the marginal labor income tax rates. Denote by W; the

10This problem is possibly less severe here than in Ramsey type growth models, where
agents usually have infinite time horizons. The reason is that, in the OLG model, new
generations enter the economy in all periods. If the government does not commit to its
announced policy for a specific generation, then it would most likely become difficult for

the government to carry out redistributive policy in future periods.

13



derivative of W (-) with respect to the arguments referring to period t. Then,

by combining equations (Al), (A3), (A4) and (A6), and using the short

notations,
1 1 T2 171
P Oy 1; 1 0y ¢ Xl o Ut,z wly
t1 1 7 Ste — 1 0 Xt — 7~ 2 1%t
ol ¢ Ocy by Ug. wic

n., = 22: [Wt (Utj — Ut“> + iy (bt + th) + M1 (¢>§+1 - ‘I)::JH)} Z_Tclf?’

=1

)
[al

777?1 - [Wt (Utj — Ut“> + Ly (bt + Tt3> + Het1 (¢>§+1 - (I)tu+1)} 88_7;;;

<
Il

for i = 1,2, we can derive;

Proposition 1If the equilibrium is characterized by unemployment, efficient
tazation implies that the marginal labor income tax rates facing the employed

low-ability and high-ability types can be written as

A* UQ Ul
1 M| Y 1\ Yer
Tiy nl thf]tQ,c (1 + Et,l) wiUL, (1 Xt)

_ 77t1,l + (Utl,z/Utl,c) ml,c

wing pe
T iU |07 T UR O

_7]152,l + (Ut%z/UtQ,c> ntz,c
wing

where \j = )\tUt%C/,ut.

We start by interpreting the tax formula for the low-ability type. The
first row on the right hand side reflects how the self-selection constraint
affects the marginal labor income tax rate. This influence comes via two

channels; (i) the difference in the marginal valuation of leisure between the

14



mimicker and the low-ability type, and (ii) the effects of ¢/ and I} on the
wage ratio, ¢;. To provide some basic intuition, note the effect via the first
channel mentioned above follows because U2, /(U2,w?)]—[UL, /(ULwh)] < 0,
as the mimicker has flatter indifference curves in ¢ — y space than the low-
ability type; see also Stiglitz (1982). As such, it contributes to increase
the marginal labor income tax rate of the low-ability type so as to prevent
mimicking. Turning to the influences of I} and ¢} on the wage ratio, similar
implications of endogenous wage rates for the tax structure under imperfect
competition in the labor market are described by Aronsson and Sjégren
(2003) in the context of a static model. If an increase in [} is consistent with
a higher (lower) wage ratio, this makes mimicking less (more) attractive
and, therefore, contributes to decrease (increase) the marginal labor income
tax rate. This is captured by 5,517” representing the elasticity of the wage
ratio with respect to I}. We can interpret the relationship between ¢} and
¢; in a similar way: if an increase in ¢, is consistent with a higher (lower)
wage ratio, mimicking becomes less (more) attractive, which contributes to
increase (decrease) ¢ via a lower (higher) marginal labor income tax rate.
The latter is captured by ;.

The second row on the right hand side of the tax formula for the low-
ability type is due to imperfect competition in the labor market, meaning
that the equilibrium is characterized by unemployment. The terms 7]}76 and
771€1,l reflect how the two decision variables implicit in the marginal labor in-
come tax rate of the low-ability type, ¢! and [}, affect the number of employed
persons. An increase in the number of employed persons has two effects; (i)
a direct utility gain captured by U} — U/, since the state of employment
presumably implies higher utility than the state of unemployment, and (ii)
a change in the tax revenues. The reason why changes in tax revenues are

important to consider is, of course, that an increase in the tax revenues

15



makes the public expenditures less costly to finance.

Part of the employment effect associated with the change in the tax
revenues was derived by Aronsson and Sjogren (2003): their result means
that the tax structure should be chosen to reflect that an increase in the
number of employed persons increases the labor income tax revenues net
of transfer payments, i.e. the second term on the right hand side in the
formulas for i/, and 7{,, respectively. However, in the dynamic framework
addressed here, there is an additional source via which the tax revenues will
change if the number of employed persons increases, since the employed and
the unemployed are likely to differ with respect to the payment of capital
income taxes. If the employed pay more capital income taxes than the
unemployed, i.e. @), ; — ®f.; >0 for i = 1,2, then the tax revenue effect of
higher employment is reinforced by the increase in the capital income tax
revenues. As such, a dynamic model may provide insights with respect to
the optimal structure of labor income taxes, which are not easily gained in
static models.

The marginal labor income tax rate of the high-ability type reflects the
self-selection constraint, via the influences of [? and ¢? on the wage ratio, as
well as how increases in [? and ¢? affect the number of employed persons of
each ability-type. These effects take the same form, and are interpretable
in the same way, as their counterparts in the tax formula of the low-ability
type.

Having discussed the marginal labor income tax rates, let us turn to the
capital income tax structure. We start by analyzing the marginal capital
income tax rates of the employed low-ability and high-ability types. By
combining equations (A1), (A2), (A4), (A5) and (A12), and using the short

notations;

16



i 2 j u . ond
Me = D Wi (Utj - U ) + pt (Tj ) + Het ( tH1 T t+1> oci
=1
n. = -, (O = U) + pu (T +00) + pren (9] )] On}
t,x =t t t t t t+ t+1 t+1 ax%+1
2 . . j
MKk = Z Wi (Utj — Utu) + (T] ) + 1 (q)t-',-l t+1> g%i
=1 t
i (Ui,c - (Utl,c/U;,:p)nz,m> (1 + Tt+1) Ni+1, K(Ut c/UtZ ) "

Mtnﬁtﬂ

for ¢ = 1,2, we obtain;

Proposition 2If the equilibrium is characterized by unemployment, efficient
tazation means that the marginal capital income tax rates facing the em-

ployed low-ability and high-ability types can be written

O¢¢ Ui O
t+1,1 PN t Ut:p 3Kt+1 +p; ( Tit1) el Utl,:p GxtlH +n
_)\tUtQ,:B UtQ,c _ Ut,c (1 + TtJrl)
peng Utzx Utl,gc Tt

041 ¢, Ui, O¢y
P; +p; (L+r %~ 7 +
t+1,1 = Pt+1 t Um BYom Py ( t41) a2 Ut%x 3$t2+1
where
- NURIL . Aeg1UR 1L
pi= L and pi ) = SR fon =9
e T 41 P TgT 141

Let us begin with the interpretation of the marginal capital income tax
rate for the low-ability type. Consider first the special case with full employ-
ment. This special case means that the formula for the wage ratio simplifies
to ¢y = Fri(L}, L2 Ky)/Fr2 (L}, L?; K,), and that the employment effects of
tax policy are absent, so n* = 0. The expression for the marginal capital

income tax rate of the low-ability type then reduces to read
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(Dl _ _pl nl Utl,c 8¢t+1 _ )\tUtQ,w Ut2,c _ Utl,c (1 + rt+1) (20)
t+1,1 t+17% Ut%m aKt+1 m Uth Ut%m Teot

which is analogous to the expression for the marginal savings tax rate of
the low-ability type derived by Pirttild and Tuomala (2001). The first term
on the right-hand side of equation (20) represents the effects that capital
accumulation in period ¢ will have on the wage ratio in period ¢ + 1. If
O¢11/0K1 > 0 (< 0), an increase the capital stock makes mimicking less
(more) attractive. As such, this effect works increase (decrease) savings via
a lower (higher) marginal capital income tax rate. The second term on the
right hand side of equation (20) is also due to the self-selection constraint.
This effect contributes to increase (decrease) the marginal capital income
tax rate if the mimicker has a higher (lower) relative valuation of future
consumption than the low-ability type.

Returning to the general case with imperfect competition in the labor
market, a novelty is that ¢; and z{,, affect the wage rates and, therefore,
the wage ratio. If d¢;/dc; > 0 (< 0), there is an incentive to increase
(decrease) current consumption relative to the case with perfect competi-
tion. This is, in turn, accomplished by increasing (decreasing) the marginal
capital income tax rate in order to decrease (increase) savings. Similarly,
if O¢y/0xy,; > 0 (< 0), this means that the self-selection constraint works
to increase (decrease) future consumption, ceteris paribus, which is accom-
plished by decreasing (increasing) the marginal capital income tax rate.

Another novelty here is that the optimal capital income tax structure
reflects how the policy instruments affect the number of employed persons.
In the tax formula for the low-ability type, this is captured by the term n!,
which is a composite measure of the employment effects of the three decision
variables involved in calculating the marginal capital income tax rate; c;,

z¢,, and Ky 1. Note that, if an increase in ¢ is consistent with an increase
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(a decrease) in the number of employed persons of any ability-type, ceteris
paribus, there is an incentive to increase (decrease) c¢; via a higher (lower)
marginal capital income tax rate of the low-ability type. Similarly, if an
increase in either z},, or K4, is consistent with an increase (a decrease) in
the number of employed persons of any ability-type, ceteris paribus, there
is an incentive to increase (decrease) savings via a lower (higher) marginal
capital income tax rate.

The expression for the marginal capital income tax rate of the high-
ability type is analogous to the terms in the first row of the formula for the
low-ability type. Therefore, the interpretations given above also apply for
the high-ability type.

It is interesting to relate the structure of capital income taxation to
production efficiency. Consider the first order condition for K;.q;
vo O

prear (14 re1) = e+ AU 0K\,
+

Note from equation (21) that 1 4 ry1 # /41, implying that the equilib-

ltl—i-l + Nir1,x =0 (21)

rium is characterized by production inefficiency. The inefficiency associated
with the assumption about endogenous wage rates, i.e. the third term on
the left hand side, has been pointed out by Pirttild and Tuomala (2001),
whereas the production inefficiency generated by the relationship between
the number of employed persons and the capital stock is novel. Therefore,
imperfect competition in the labor market may, itself, justify capital income
taxation.

Let us finally address the marginal capital income tax rate facing the

unemployed. By using the short notations

2 . . . on?
> [I/Vt (Utj - U,:”) + pe (th + bt) + Hi+1 (q)iﬂ - q)ngl)} —L

u
nt,c =
. oct

J

19



J
on

U
Oziyy

Ny = 22: [VVt (Utj - Ut”) + e (th + bt) + Hi+1 (q)ngl - cI)?—',—l)]

J=1

(. = U/ Uty ) (L rga) = e i (U2 U

fre Yoq (i — ni)re

we obtain;

Proposition 3If the equilibrium is characterized by unemployment, efficient
taxzation means that the marginal capital income tax rate facing the unem-
ployed can be written

Ul‘?fc a¢t+1

Uty 0K

+pt (1 +Tt+1) <80§ - U; axut1> +n
L t+

2 .
(I)tu+1,l = _p}fL-i-l Zl[m’ —ny
1=

where
72 71 T2 1
pu . /\tUt,zlt pu . )‘H-lUt—i—l,zlt—i—l
t 2 i ; > Pt+1 — 2 . g
fre iy (M — Mp)Te4s pi 21 (M — mp)Tegs

Although the expression for the marginal capital income tax rate of the
unemployed takes the same form as the corresponding expression for the
high-ability type, it provides additional information about how the tax in-
struments should be used for purposes of redistribution. The first and second
terms on the right hand side of the tax formula have interesting implications:
the marginal capital income tax rate of the unemployed partly serves as an
instrument used for purposes of redistribution between the two employed
ability-types. This is so for two reasons; first, the savings of all agent types
in period ¢ affect the wage ratio in period ¢ + 1 and, second, ¢ and
affect wage formation and, therefore, the wage ratio. The latter mechanism
is particularly important to point out, since it is a direct consequence of

union wage setting.
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4  Summary

This paper concerns optimal taxation and redistribution in a dynamic econ-
omy with imperfect competition in the labor market. The analysis is based
on a two-type model with intertemporal optimization, where the before tax
wage rates and the before tax interest rate are endogenous. The set of tax
instruments facing the government consists of a nonlinear labor income tax
and a nonlinear capital income tax.

We would like to emphasize three general conclusions. First, the employ-
ment motive behind the structure of labor income taxation in a dynamic
model differs from its counterpart in static models. The reason is that an
increase in the number of employed persons does not only increase the la-
bor income tax revenues net of transfer payments; it also affects the capital
income tax revenues. Therefore, if the employed pay more capital income
taxes than the unemployed, then the employment motive behind the use of
the labor income tax might be underestimated in the context of traditional
static optimal tax problems. Second, unemployment is also important for
the structure of capital income taxation, since the intertemporal allocation
of consumption as well as the size of the capital stock affect the number of
employed persons. Therefore, in an economy with unemployment, there are
additional mechanisms that justify capital income taxation, which are not
present in a competitive economy. Third, the marginal capital income tax
rate of the unemployed partly serves as an instrument used for redistribution

between the two employed ability-types.

5 Appendix

By using the short notations for n; ., 7, ni;, 1., Ni', and 7,k defined in

the text, the first order conditions can be written
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