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1. Introduction

According to conventional wisdom it does not matter who de jure pays the tax on labour.
Gross nominal wages are the same regardless of whether the employer pays a payroll tax or
the employee pays the wage tax. Layard, Nickell and Jackman (1991, pp. 209-210) use this
text book idea! in their empirical study of non-competitive labour markets. They argue that
the total tax wedge, which is the sum of the payroll and wage taxes, is sufficient to specify the
distortion of wage formation caused by tabour taxation. In theoretical studies on tax incidence
and wage formation no distinction has usually been made between wage taxes and paytoll
taxes. However, in practice the two types of labour taxes seem to have different effects on
wage formation [see ¢.g. Lockwood and Manning {1993} or Holm, Honkapohja and Koske:a
(1994)3.

Holm and Koskela (1996) have just recently shown that for a monopoly trade union
the equivalence result does not necessarily hold. If the tax base for the wage tax is smaller
than the payroll tax because of tax allowances, a revenue-neutral tax reform which reduces the
payroll tax and increases the wage tax also reduces the gross nominal wage. With a constant
average tax burden, higher wage taxes imply higher marginal tax rates. Such an increase in tax
progression leads trade unions to demand Jower nominal wages since high marginal tax rates
penalize nominal wage increases. It is important 1o point out that Holm and Koskela (1996)
assume a constant labour demand elasticity.

This paper provides two other reasons why payroll taxes and wage taxes are not in
general equivalent when factors of production are complements. It will be shown that gross
nominal wages will increase if a revenue-neutral restructuring of labour taxes towards higher
wage taxes reduces the wage elasticity of labour demand. In addition, it turns out that even
with constant labour demand elasticity, gross nominal wages increase as a result of higher

wage taxes if the trade union's bargaining power is not comprehensive.

! See any standard text book in public finance, e.g. Rosen (1995, pp. 2811).
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Section 2 develops the model. Comparative statics results of tax rate changes are

| ] , . :
presentec{ in gectlon 3. Section 4 studies the impact of a revenue-neutral reconstruction of

labour taxation and presents the main results. Section 5 concludes.

2. The model

We consider a single firm which produces good ¥ with capital X and labour L as inputs. The

technology is linear-homogenous and is represented by a CES production function
o
ot a1 Taa
={ Ko +Le ] , ()

where o denotes the elasticity of substitution. We assume imperfect competition in the goods
market, i.¢. each single firm faces a downward sloping demand curve which is assumed to be

1s0-elastic:

Y=0D(p)=p™, (2)
with &= —(8D/dp)-(p/D) denoting the output demand elasticity. To guarantee a profit
maximum the output demand elasticity must exceed unity. The firm's output price is denoted

by p. Profits are given by
n=pV-wl-rk, 3)

whereby the firm considers the interest rate r and the wage rate W as given. The wage W paid
by firms may consists of the nominal wage w, actually paid to the employee and a payroll tax
f,ie w=(l+1 » )w. Profit maximization with respect to labour yields the conditional labour

demand function:
[v'i" * ] . 4)

Defining the share of labour cost in total cost by s= wL/cY, with ¢ = ¢(#,r) denoting the
(constant) marginal cost. the wage elasticity of labour demand can be derived analogously to

the case of perfect competition {cf. Allen (1938) or Hamermesh (1993)):



N = B2 =g 4s(0-0), (5)

where L, denotes the partial derivative of L with respectto i.

The trade union operates at the firm level. Its objective is to maximize the income of
its N members. Each worker inelastically supplies one unit of labour if employed, or zero
labour if unemployed. In the former case the worker receives the affer-tax wage incomie, in the
latter case the unemployed member is entitled to unemployment benefits.

To show that payroll tax and wage tax are not equivalent even if tax bases are equal we
assume the f)ersonal tax exemplion to be zero. The nominal after-tax wage then depends on
the nominal wage rate w, which is determined by the union, and the wage tax 1, w(l—1).
Unemployment benefits are denoted by b and are assumed to be nominally fixed. The

objective function of the trade union can then be written as?

V' =w(l-t,YL+b{N - L). (6)
The nominal wage is determined in a bargaining process between the trade union and the firm
and the firm unilaterally determines employment. We use the 'right-to manage’ approach to
model the bargaining procedure. This mode! represents the ouicome of the bargaining by an
asymmetric Nash bargaining.? The fall-back position of the trade union is given by ¥* = bN,
i.e. all members receive their reservation wage which is equal to the unemployment benefits.
The fall-back position for the firm is given by zero profits, i.e. n° = 0, The Nash bargaining

maximand can then be written as
Q=" -V"¥a'h, )

with B representing the bargaining power of the trade union. Using ¥ = V" - V", the first-order

condition with respect to nominal wage is

Q=0 < B%m-ﬂ)“;*—:o, (8)

2 The use of a linear objective function is for analytical convenience.
3 This approach can be justified either axiomatically (cf. Nash 1950), or strategically (cf. Binmore. Rubinstein
and Wolinsky 1986).



where variables with subscripts refer to partial derivatives (e.g. ¥, = 8V / dw). Provided that

Q,, <0, equation (8) defines the negotiated nominal wage from Nash bargaining as a

function of b, 1, t,, and r so that we have w = w(b,s, ).

3. Comparative statics

In the following we will analyse the way the negotiated nominal wage reacts to changes in the
wage tax and the payroll tax. From w, =-Q_ /€ _ and the fact that a change in the wage

tax rate only affects the trade union's objective function, we can infer that
sign(w, ) = sign(¥¥,,_ ~¥.¥, ) = sign(b). (9)

If 1, increases, the wage surplus, lost by those fired, declines at a higher percentage than the
benefits for those who remain in employment. It becomes profitable for the trade union to
bargain for a higher nominal wage because the possible increase in labour income of those
employed more than outweighs the income loss of those workers who are laid off.

Unlike an increase in the wage tax, changes in the payroll tax affect both the trade
union's and the firm's objective functions. The sign of the change in the nominal wage is given

by

. N (B ) B
sign(w, )=sign(Q,, )= SISH[F[W..., V_V,']+-nz—[mr_" —-®,E, ]) (10)

To understand the reasoning behind the total effect, we will analyse the effects on the
objective function of the trade union and the fim separately. The payroll tax affects the

income of the trade union via changes in the labour demand elasticity only:

sign(bV,, -V.V, )= sign[ %—] {(n

14

From the partial derivative of the tade union's objective function
F,=ti-1,)L+{w(1-1,)-blL, it can be seen that constant {abour demand elasticity implies
thal the benetits of a wage increase for those employed fall at the same rate (fewer workers are

employed) as the losses for those fired (more workers will be fired). If the labour demand



becomes less elastic the benefits fall at a lower rate. It becomes profitable to demand higher

nominal wages.

The partial derivative of the labour demand elasticity is given by

%:s, (a-€), (12)
o, .
with
s > <
L =S.W= (1-s)}1-0){ =10 < oi=}l. (13)
" (1+1)) < >

Assuming factors of production to be complements, i.e. € > o, condition (11) reduces to
sign(VV,, V.V, ) =sign(o - 1). (113

If substitutability is low, i.e. o <1, the share of labour cost in total cost increases with the
payroll tax, If substitutability is high, i.e. & > 1, it decreases with the wage rate. A larger share
s implies that a one percent change in the wage rate induces a larger increase in total cost and,
consequently, lower output. This will lead firms to offset more workers. Hence, if s increases,
labour demand becomes more elastic. This weakens the bargaining position of the trade union
as the potential losses of a nominal wage increase go up and the other way round if s
decreases.

With respect to the firm's bargaining position, it can be shown that
sign(nn,, -7w,m )= sign{a 1) (14)

If substitutability is low, i.e. the labour share in total cost increases, profits will fall ata higher
rate if the nominal wage rises as a consequence of an increase in the payroll tax. Therefore the
firm will strongly oppose nominal wage increases and demand lower wages.

Hence if substitutability is low, the trade union's bargaining position becomes weaker

while the firm's position becomes stronger. Both effects of an increase in the payroll tax work



into the same direction. We can summarize the total effect depending on the elasticity of

sul )shuton Al

<0 as o<l
w {=0 aso=l. (15}
>0 as o>l

In what follows we assume that the total effect on gross wages %, =w+(1+1,)w,_is always

positive, i.e. a payroll tax will not be fully shifted to the workers.

4. Variations in the structure of labour taxes

Now we are ready to analyse the impact a revenue-neutral change in the structure of labour
taxation has on wage determination and employment. Consider a marginal tax reform which
shifts the tax burden from employers who pay the payroll tax to workers who pay the wage
tax, while keeping the government tax revenue constant. The government budget constraint is®

G=(t,+,)wl. (16}

The partial derivatives with respect to the tax rates can be written as

. (. +1)) (¢, +t)
G, =wL|:]+ (l+r:) Ny + ” P (1""1“)”’;,]: an

and

(t +1p)

G, =wL[1+ = (L+n, 0w, ] (18)
w .

It is assumed that G, >0 and G, >0, i.e. the marginal tax revenues are positive. The total

differeatial of the gross wage rate w = w(l+1,) with respect ta £ and ¢, is

d = (L+1)w, di, v wdt +{1+1,)w, dt,. (19

4 If both factors were substitutes, i.e. £ < g, the effects wouid work in the opposite direction and it would not be
posstble to determine the sign of the effect on the wage negotiations.

3 This is also in line with empirical evidence. See e.g. Lockwood and Manning (1993) and Holm, Honkapohja
and Koskela { 1994).

# Here. we do not include unemployment benefits in the budget constraint as this does not affect our resuit. If a
revenue-neutral shift increases employment, then unemploymnent benefits payments fall and both tax rates can be
Turther reduced, and this always increases employment.



The revenue-neutral restructuring of labour taxation is described by
m,=—G“G:m,. {20)

Substituting the RHS of (20) for dr, in equation (19) and utilizing the equations (17) and (I18)
yiclds
dw

dt

™

-g;[G, 0+, -G, w-G 0 +1,)m, |
=0

2n
= wLG,"r'[(l—rw)w,_ —w=(1+1)w, ]

To sign condition (21) consider the monopoly trade union first. The optimal wage for a

monopoly trade union is given by w = bm,, /(1 +n,, ). In this case, we have

W

w, =
(-4}

>0. (22)

Substituting (22) for w,_ in condition (21) and utilizing condition {15) yields

o~ > <
{=} 0 =1 U{=} I 23
#i=0 | <€ >

dt

Consider first o < 1. A revenue-neutral increase in the wage tax increases the gross wage and
reduces the payrol! tax, This implies that the labour demand elasticity increases, and both the
lower payroll tax and the higher wage tax lead cet. par. to higher nominal wages. The higher
wage tax exactly offsets the direct effect of a lower payroll tax on the gross wage, ie.
(I—t,)yw, =win equation (21). As w, < 0 the gross wage goes up. In contrast, for o > 1, the
labour demand elasticity falls. Trade unions lose less if they succeed in increasing nominal
wages and firms win less if they oppose the increase. The gross wage goes down. All this can

be summarized as follows:

PROPOSITION 1: If nominal wages are set by a menopoly trade union and tax bases are
equal, a revenue-neutral tax reform which reduces the payroll tax and increases the wage
\ax will increase the gross wage if the elasticity of substitution is less than unity. The gross

wage is unaffected if the clasticity of substitution is equal to one.



Usually, models in the trade union literature assume constant labour demand elasticity,

thereby implicitly assuming o =1, ie. a Cobb-Douglas technology. Even in this case,
however, the equivalence of payroll tax and wage tax only holds for the menopoly trade union
case. In the more general case of the right-to manage model with B <1, the equivalence result
no longer holds. To see this, we have to expand upon the role of the bargaining power B of
trade unions. Consider the general case of the “right-to-manage” model with B < I, where the
nominal wage is determined in wage negotiations between trade unions and firms. The change

int the negotiated wage due to a change in r_ is given by

w =—Lx' 50 (24)

where Q. =p4/V? +(1-P)B/n?, A=yV,_-¥2<0, B=nn,-n1>0, and
x=w(l-t )-b. Taking the partial derivative with respect to the bargaining position of the

trade union after some manipulations yields;

wh
ow, ~ B
SACIN 5. ST (25)
op Q,,

Moreover, we have wy =-Q,, /Q_ > 0. Hence, if the bargaining power of the trade union is
less than one, the nominal wage is lower, while its reaction to the wage tax is higher. For both
of these reasons an increase in the wage tax more than offsets the direct effect a lower payroll

tax has on the gross wage. This is summarized in proposition 2.

PROPOSITION 2: If ¢ = | and the trade union's bargaining power is not comprehensive, a
revenue-neutral tax reform which reduces the payroll tax and increases the wage tax will

increase the gross nominal wage.

Finally, consider the general case where the labour demand elasticity might be affected by the
restructuring of labour taxation. From equations (21) and (25) we can infet that by starting
from the monopoly trade union case (22) it follows immediately that for <1,

(I-t,yw,_—w>0 and utilizing equation (15) gives:



— >0 P= o<l (26)

This yields corollary 1.

COROLLARY 1: If the trade union's bargaining power is not comprehensive, a revenue-
neutral tax reform which reduces the payroll tax and increases the wage tax will increase

the gross nominal wage if the elasticity of substitution is less than or equal to unity?

5. Concluding remarks

It is often argued that it does not matter who formally pays the labour tax bill. This is true for
competitive markets but if labour markets are unionized, the equivalence result does not hald.
Holm and Koskela {1996) show that the tax incidence of the payroll tax is different from the
tax incidence of a wage lax because tax hases are different. This paper shows that even if tax
bases are the satne, payroll taxes and wage taxes are normally not equivalent when factors of
production are complements if (i) the labour demand elasticity is not constant ot (iiy the
bargaining power of the trade union is not comprehensive.

If the elasticity of substitution is less than one, a revenue-neutral shift towards higher
wage taxes lowers the labour demand elasticity. This makes trade union fight harder for
nominal wage increases while firms become less reluctant to accept them. Gross wages will
rise as a consequence.

Moreover, if the labour demand elasticity is not affected by such a restructuring of
Jabour taxation, the equivalence of payroll taxes and wage taxes may not hold. If the trade
union's bargaining power is not comprehensive, higher wage taxes will increase gross wages.

These results cast doubt to the rather commonly held view according to which the total

tax wedge is sufficient to describe the effects of labour taxation on wages.

7 The result for a > | is ambiguous. Lt still holds that the lower the bargaining power of the trade union is. the
more likely a revenue-neutral shift of labour taxes towards wage taxes will increase gross wages.
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