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Abstract
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competitive product markets, where workers and unions care about their
relative wages, and show that the presence of a relative wage concern could

help generation a positive relationship between tax progressivity and wage
pressure.
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1 Introduction

Changes in labor tax progressivity, holding average labor taxes constant, can
affect wage pressure and unemployment. The empirical evidence on this re-
lationship is mixed. Lockwood and Manning [1993], Malcomson and Sartor
[1984] and Holmlund and Kolm [1995] find a negative relationship. Newell and
Symons [1993], Brunello, Parisi and Sonedda [2002] and Lockwood et al. [2000]
find a positive relationship between tax progressivity and either unemployment
or pretax wages.

In the literature, the impact of tax progressivity on pretax wages is usually
decomposed into a wage moderation effect and a labor supply effect. The wage
moderation effect occurs because, when the marginal tax rate increases, the
price in terms of foregone employment of a higher take - home pay goes up. This
allows the union to buy more employment through wage moderation, because
a given fall in the pre-tax wage leads to a smaller change in the after tax wage.
The labor supply effect can generate higher wage pressure when an increase in
tax progressivity reduces the supply of working hours, because the income effect
is dominated by the substitution effect. If the wage moderation effect prevails
over the labor supply effect, higher labor tax progressivity reduces pretax wages
and unemployment.

In this paper, we add to the wage moderation and labor supply effects
another mechanism, the relative wage effect, and show how it influences the
relationship between tax progressivity and the pretax wage in unionized labor
markets. Briefly put, when individuals and unions care about relative wages and
an increase in tax progressivity reduces the own wage via the wage moderation
effect, this reduction translates into lower relative wages, which can only be

avoided by increasing wage pressure.



2 The Model

Consider a closed economy characterized by two sectors and composed of three
economic agents: households, unions and firms. Skilled workers are employed in
one sector (the skilled sector) and unskilled workers work in the other sector (the
unskilled sector). Each sector is fully unionized and for simplicity we assume
that both unions have monopoly power over wage setting. The labor force is
constant and individuals earn only wage income. Hours of work are fixed, so
there is no labor supply effect by assumption.

This economy is populated by a fixed number of identical competitive firms,
indexed by j. Their technology is described by the following production func-

tion:

Yji = aiLj (1)

where i = wu,s stands for “unskilled” and “skilled” respectively and «; is a
productivity parameter. By assumption «, < s and both o, and o, are lower
than 1.

In both sectors the labor input Lj; is homogeneous and hours of work are
fixed and normalized to 1. Therefore, provided that the goods market is com-
petitive, labor demand can be obtained by inverting the first order condition of

the profit function:

1

Lji = Nji (wji) = [ L ]ﬁ (2)

Q05

Risk neutral skilled and unskilled individuals care about their consumption
and their relative position in the distribution of income. They have homothetic
preferences described by a utility function, separable over consumption and the
wage differential between their own wage and the wage of the other group.

The utility function is linear in both arguments and takes the following form:

U™ = ci + ai [w; (1 = t;) — wg (w;) (1 — t)] )



where k # i = u,s; m = e(employed) , un (unemployed); c¢; denotes con-
sumption, the term [w;(1 —t;) — wg (w;) (1 — tx)] is the wage differential and
t; = tu,ts denotes the average personal income tax rate of unskilled and skilled
workers respectively. Finally a; is a parameter that measures the marginal util-
ity of the wage differential'. Since each agent internalizes the effect of changes
in the own wage on the other wage, the term wy, (w;) in the utility function cap-
tures the conjecture on how the other wage is expected to respond. We assume

that the conjectural variation ZTU‘I is equal to a positive constant ¢, > 0.

There is no saving and households face the following budget constraint:

m __ m
Wi =6 (4)
where
m _ jwi—T(ws,z) if employed
W= b, if unemployed

with w; — T'(w;, ) as the income net of taxes and b; as unemployment benefits,
which are determined by some political-economy mechanism outside the model
and are not taxable by assumption. As in Lockwood and Manning (1993),
T(wj, z) is for personal labor income taxes and z is a vector of parameters
(marginal tax rates, tax brackets...) which takes into account any non-linearities
in the tax system.

Each sector is characterized by the presence of a monopolistic union which
sets the sectorial wage by taking into account the effects of its own decision on
the other sector wage. Following Dowrick [1989], we interpret the parameter
0 < ¢; < 1 as a measure of the degree of centralization in the wage setting
process. When ¢ = 0 (¢ = 1) wage determination is fully decentralized (fully
centralized). Since the output price index is normalized to unity, setting nom-
inal (pretax) wages is equivalent to setting real wages. Unions are unable to
affect fiscal policy decisions and their aim is to maximize the expected utility

of members subject to (2). The union optimization problem is:

I'We believe that the introduction of the wage differential in the utility function cannot be
considered as arbitrary since fairness or envy motives truly affect behaviour. See Fehr and
Schimdt [1999], who refer to a more general context than the labor market.



maxN; (w;) [Uf — UF"] (5)

Following Lockwood and Manning (1993), we express (5) in logs and define

the first order condition ¢ as:

AN, (w;) alue—urm

. =0= w; ow; 6

B0 M) 7 0P ©)

e 8[U€9L£ — - Q[U%:”ij;m] + Q[Ué;]l{,lf”"] g_luu)i. We can use (3) and rewrite (6)
as

” 7{wu71’;+uMu:0 if i=u
v Ly——bs M.=0 if

T—is =35

with M; as the union markup in sector i, defined as

_ a —1 . .
M — {[(l—l-a,,)(u,,(a,,—l)—&-l)—%(a,“—l)a,“uscps—ﬁ,{;} if  i=u
b ) waos 1)+ - SE (00~ Dasvug, —a. RW] T if i=s

In the above expression v is the coefficient of residual income progression (l/i == ) ;

the marginal tax rate 7; is equal to %ﬂ@and RW is the relative post tax wage
Woy (1—1,,

we(l—ts) "

Sectorial wages in the two reaction functions defined by (7) are increasing
functions of unemployment benefits and of the union markup. We can decom-
pose this markup into three components. The first term, ((1 + a;) (v3(c; — 1) + 1)),
is the well know wage moderation effect; the second term, (%:—tt‘l)l (o, —1) ainSOk) ,
is generated by the presence of conjectural variations, and we define the last term
as the relative wage concern. The markup is increasing in the first term, de-
creasing in the second term and either decreasing (M,,) or increasing (M,) in
the relative wage. An equilibrium of this game requires that each union achieve
positive utility. This condition is guaranteed if each sectorial wage is higher
than unemployment benefits. The second order conditions of the optimization
problem (5) are met if (1+a;)(1—17;) > ar (1 —7x) ¢y, which surely holds

when a and 7 are not too different.



3 Analysis

In this section we study how changes in the labor tax parameters affect equilib-
rium skilled and unskilled pre-tax wages. In order to do so, it is convenient to

re-write (7) in implicit form as follows
wu :wu(wu;ws(wu)ayuaysaXu) =0 (8)

¢s :¢s(wu(ws)7ws7V87VU7Xs) =0 (9)

where X; € (a;,04,b;,t;). Total differentiation of (8) and (9) and the application

of Cramer’s rule allows us to establish the following

Remark 1 Given the average tax rate and with fixed hours, an increase in tax
progressivity v; has both a wage moderation effect and a relative wage effect,

with an ambiguous overall effect on the determination of wage ws;.

Proof.
00, 0uy | 00, 00y .| | [0y 00, | 00y U, puy
dwi_ _ Ov; Owy Ov; Owy Owy v, Owy Ov; Ow; Owyg > 0 (10)
v 7l <

where%: <O;g—1f; >0;g—:ﬁ§ <0;37“’£ > 0; gﬁh >O;giwi' >O;% <0

See the Appendix for details. =

As usual, the sign of (10) depends on the numerator since the sign of the
denominator corresponds to the sign of the determinant of the Jacobian matrix
J, which must be positive to guarantee the stability of the system. Following
Padilla, Bentolila and Dolado [1996], we distinguish between a direct effect (shift
of the reaction curve), captured by the terms in the former bracket in the nu-
merator, and a strategic effect (movement along the reaction curve), represented
by the terms in the latter bracket.

The relative wage effect on the reaction curve associated to the i sector
workers is captured by the second term in the first bracket in the numerator. In
the absence of this effect and of the strategic effect, given by the first term in

the second bracket, the sign of the derivative is positive, which suggests that an



increase in tax progressivity should reduce the pretax wage in sector ¢. This is
the well known wage moderation effect. The presence of a relative wage concern
combined with a certain degree of centralization in the wage determination
process adds to this the relative wage effect. On the one hand, the union in the
i sector, aware of the fact that a decline in the own wage induced by higher tax
progressivity in its sector will reduce its relative wage, reacts by increasing wage
pressure. On the other hand, the union in sector k realizes that the union in
sector i could avoid the (expected) reduction in its relative wage by bargaining
for a higher wage (or by going for lower wage moderation). In order to prevent
the deterioration of its own relative wage, the union in the k& sector will also
react by increasing its own wage pressure. These effects are amplified by the
strategic complementarity between the two wages and generate an increase in
wage pressure. Therefore, the wage moderation and the relative wage effect have
opposite influences on the wage determination. The overall effect is ambiguous

and depends on the parameters of the model.

Remark 2 Given the average tax rate and with fized hours, the effect of an

increase in tax progressivity vy on the i sector wage is ambiguous.

Proof.
Oy Oy, | Oy Oy Bwy | _ | 0%y Oy | 0%y OY; Sw;
dwii Ovy, Owy, vy, Ow; Owy, vy Owy, Ovy Ow; dwy, | ~ 0 (11)
dvi, || <

where%ﬁ <0;g—:fk'% <O;%’;‘~ >0;§—$§ >0;%§ >0;%ﬁ >0;%§ < 0.

See the Appendix for details.

In the absence of a relative wage concern, an increase in tax progressivity in
the k sector v has no impact on the 7 sector wage. When wages are strategic
complements and conjectural variations are introduced, the presence of a relative
wage effect implies that the wage moderation effect on the k sector wage spills
over to the i sectorial wage, with uncertain overall effects.

The effect of changing tax progressivity (e.g. a ceteris paribus variation of

v; or vi) on the determination of the two sectorial wages works in the same



direction but is asymmetric in size. Finally, consider a general rise in the degree
of tax progressivity (e.g. v;—, and vg—, increase by the same amount). The
sign of this effect is clear since the wage moderation effect triggers the relative
wage effect. The size of the effect, however, is asymmetric and depends on the
values of the underlying parameters. In particular, the relative pretax wage
<%) increases if the direct effect (shift of the reaction curve) is lower than
strategic effect (movement along the reaction curve)?.

To summarize, our simple model suggests that, in unionized labor markets
where unions care about the wage differential and make conjectures about the
effects of changes in their own wages on the other wages, changes in tax pro-
gressivity have ambiguous effects on wage pressure. There are two important
mechanisms at work: a) a union wage moderation effect; b) a relative wage ef-
fect. To these we should also add the hours supply effect, that was not included
in the model for the sake of simplicity. While the former effect reduces wage
pressure in the presence of an increase in tax progressivity, the other two effects
increase it.

Our results are robust to different model specifications. If we rule out conjec-
tural variations and consider instead a framework where employers determine
employment in either sector and the two unions are completely collusive, an
increase in tax progressivity raises (reduces) the unskilled wage w,, if and only
if a, > 1+ as (ay, <1+ as). Furthermore, the ambiguous effect on wage de-
termination could also be obtained in a simple Bertrand-Nash game under the
assumption that skilled and unskilled wages bear equal marginal and average

tax rates (e.g when tax brackets are quite large).

2Since by assumption w, < ws, the unskilled wage reaction curve is flatter tha the skilled
wage curve.
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Appendix

Remark 1:

The explicit form of the total differential %i"can be decomposed in a relative

wage (RW) and wage moderation (WM) effect. These effects are:



di by, 1—1

ot |1 ou =t = s oo o5 | W
)1+ as—a B (1 - 1)) - — 2| (1= ) e
+ (1 + a;) {1 +a; —a;,RW™H1 - t,)?) P ti)] l(1 tr) = +ti)2wi]
[ Ok 11 :fl Yk (v * (1 +ag)) — (arvig; « (1 —t;) /(1 — tk))):|
Wi k
ag b
-1 bl 1-— t;
[1 +a; —a;RW™" — m} l:l/k (1+ar) — akl/i(/)i—(l — tk):|
+1 (ikti 1 iﬁitk (i (14 a;)) — (@veg,(1 —tx) / (1 —t)))

(o i) {(1 ) ﬁ}

by,
|:1 +ap — akRW — m]

Whether or not the relative wage effect dominates the wage moderation
strictly depends on the values of the underlying parameters, on the relative

wage RW and on the two sectorial wages.

Remark 2:
The explicit form of the total differential %F can be decomposed in a relative

wage (RW) and wage moderation (WM) effect. These effects are:



a;RW~! O
1+ ag] {1 4+ ar — ap RW— wr (1= tk)] (RW)
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