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Abstract:

This paper models the effect of a smple linear payroll tax in a
monopoly union mode. Previoudy derived ambiguous results are
given a more intuitive interpretation and conditions under which the
effect on wages is unambiguoudy pogtive are given. It is shown
that after tax wages are invariant to changesin the tax rate.
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In a wdl known paper published in 1985 Andrew Oswadd summarized the man comparaive
ddic rexults for the besx known modds of union behaviour, the monopoly union modd and
the efficent bargan modd. The man purpose of this note is to demondrae that one of the
results, the impact of a payroll tax on wages, given there as ambiguous, can in fact be sgned
under certain conditions. Some other interesting properties are dso derived of the modd ae
explored.

Recdl that the monopoly union modd is given by:

Max,, R = uWw).n(w) + (m - n)u(b) D
wo w(l-t)+s m3n

n is employment and is st by the firm as a function of the wage, m is membership, assumed
exogenous, t is a proportiond tax rae and s is a lump sum transfer.  The firs order and second
order conditions for a maximum are respectively:
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Usng the implicit function rule the sgn of the effect of t on w is given by the patid

derivative of the first order conditionw.r.tt: Sign 111_\:/ = Sign Ryt

Ryt =-u(Wn- u'Wwn@- t)- u(wnyw (4
which is ambiguous. It would gppear, as Oswdd notes, tha one canot determine the
quditative effect of taxes on wages. Note however that (4) can be rewritten as.
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S I e is  aufficient but not necessary, given the absence of risk loving (i.e given

u'' (w) £ 0), for the effect of taxes on wages to be pogtive. If one assumes the lump sum

trander iszero, s=0 then this smplifies further:
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The parameter c is the coefficent of Rdative Risk Averson. This gives a smple necessary
and sufficient condition for the effect of the tax rate on wages to be positive (or negative):

Lemma 1.
An increase in the payroll tax rate increases (decreases) the monopoly union's

wage iff the sum of the dadicity of labour demand and the coefficient of reative

risk averson isgreater (less) than one.

So the worker's margind utility schedule and the firm's labour demand curve mugt be jointly
sufficiently curved. To get the magnitude of the effect depends on the second order condition
0 it is worth asking whether it is possble to say any more then the above result. The answer
isyesif we assume a congant eadticity of labour demand. Let the firmbe characterised by:

Max,p = pn9 - wn 0<g<1
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The ity of l2bou demendisgivenby e ° ~ 1 > 1. Notingtree
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The second order condition, after some manipulation, can be rewritten as follows:
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One can see a this point that the union's second order condition dlows one to sgn (4”) since
the term in parentheses there is the same as in (3). That is (3) impliesc + e -1 >0. Assume
henceforth that the elasticity of labour demand is, indeed, congtant™. It follows that:

Lemma 2
Anincrease in the payroll tax increases the monopoly union wage.

Proof:
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Given condat dadicity of demand, the effect of taxes is in fact, unambiguoudy pogtive.
Moreover the higher the tax rate is to begin with the more a given tax increese is passed on in
higher wages. The (margind) introduction of atax has, to first order, aunit eadtic effect.

The effect of atax change on after-tax wages may be of more interest, to the workers at leest:

Cordlary:
The after-tax wage isinvariant to changesin the tax rate.
Proof:
Sincew = - t):TT_"tV - w it follows from (7) that:
it

This result could aso be obtained by noting thet (2) can ke written in the form:
u' (w).w + (u(w) - u(b))e = 0 from which the congtancy of w falows immediaey from the
condancy of e . So an increase in the tax rate causes the union to pick a new wage sufficiently

higher to leave net wages unchanged. This is quite a srong- and testable- result. It is not
entirdy surprising, however, since it is known tha under the key assumption made here
(congant eadicity of labour demand) isodadic shifts in the labour demand curve or

! Santoni (1995) shows that another one of Oswa d's results, the effect of an employment subsidy, relieson the
implicit assumption thet the labour demand curveislinear.



changes in the firm's price will leave the wage unchanged. Employment will be lower and the
union worse off nonetheless.

The revenue from the payrall tax levied on the workers in this firm is smply the tax rate times
the wage bill R=t.w(t).n(w(t)). So one can derive two further propositions of interest:

Lemma 3:
Anincrease in the tax rate reduces the firm's wage hill.
Proof:
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This does not meen, of course, that the firm is better off snce combining (7) with the
Envelope Theorem shows that profits are decreasing in't.

Lemma 4:

The Laffer Curve dopes down iff t. e>1

Proof:
TR - wn ¢ JOUUNWON - w0 g ) 10
It 1t 1-t

Following the ealy contributions of Oswad(1985) and Hersoug(1984) there is now a
substantid  theoreticd  literature on payroll taxes in unionized labour markets These papers
have typicdly had focused on issues of tax dtructure such as changes in progressivity (eg.
Kokda and Vilmounen(1996), Lockwood and Maming (1993), optimd taxaion (eg.
Pdokongas 1987, Bodes and Schneider(1999)) and typicdly have more complex forms of
union/firm interaction such as barganing modds . In generd these setings do not yidd the
ample results derived here and it would gppear that they have been overlooked by recent
developments.
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