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1. Introduction’

There seems Lo exist the widespread concern that international capital mobility threaiens na-
tional welfare statcs, as governments may find it increasingly difficult to finance public scrvices
and redistributional policics with taxcs. With respect to capital taxation, this effect is well
documented in the literature (sce Devereux, 1995, for a survey). Capital owners may escape
from a source bascd capital tax by shifling their capital o countries with a lower tax burden.
This capital outflow raiscs the marginal costs of public services; as a consequence, the cquilib-

rium level of public services dechines.

A large part of public services is not financed with laxes on capital but with taxes or contribu- -
tions based on the factor labor. This paper deals with the consequences of international capital®
mobility for these labor tax financed public scrvices. There are mainly two reasons why a tax
on labor may affect the international allocation of capital. First, a labor tax may influence the
individual choice on labor supply where houscholds substitute beiween labor income and lei-
sure. With a positive wage clasticity ol labor supply, a labor tax reduces the supplied quantity
of labor. This elfect leads to a declining marginal productivity of capital and therefore causes
capital outflows. As the wage level decreases with these capital outflows, the houscholds: fur-
ther reduce their supplied quantity of labor. Then the marginal costs gf‘public funds arc higher
with international capital mobility than in a closcd cconomy. Copscdﬁently, the level of public

services may decline (sec Bucovetsky, Wilson, 1991).° _

The second reason, why capital mobility may alfect the level of public services with labor taxa-
tion can be found on labor markets where wages are sct by collective bargaining between trade
unions and employers.” With collective bargaining, a part of the labor tax burden may be
shifted onto the employers by specilying a highcr wage rate. In this case, a labor tax increases

unemploymént, as the aggregale wage level further deviates from the competitive level. Capital

! Preliminary versions of this paper have been presented at the Universities of Rostock and Konstanz, We are

gratelul 1o the participants at these presentations for their very helpful comments.

* As Eggert (1997) has shown, this result will no longer bold, if the governments are able to raise a residence

based capital tax in additjon to the labor tax.

* Centralized bargainig scems to be especially important with respect to the European labor markets. Siebert

(1997) provides a detailed description of the institutional characteristics of the labor markets in Europe.



mobility may be presumed to worsen these unemployment cffects of labor taxation, as an in-
crcasmg wage level causes capital outﬂows and thus further reduces the aggregate cmploymcm
level. Then thc optimal level of public scrvices would have to decline as a conscqucnce of
1nlcmat|onal Ldpllﬂl moblhty Lejour, Verbon (1996) [ormath thxs view in a modcl where thc

govcrnmcnl Lhooscs thc lcvcl of contributions to an uncmploymcnt insurance.

However, the view that labor taxation is morc distortionary’ in'an open cconomy than in a
closcd cconomy ncglects the influcnce of capital mobility ‘on wage demands of the trade
unions.* International capital mobility has been shown to affect trade unions' wage demands
fundamcntally (L()r/ 1993, ]997) With constant relurns to scalc and perfect capital mobility,
wage u)mpctl']on between 1radc unions leads to lull meloymcnl as the equilibrium wages
decline 1o the competitive lcvpl.’ In this paper, we show that a tax on labor ceases o be
distortionary in an open economy wherc it may_be dis torlmnary without wage compclmon In
this model, the cquilibrium level of public services increascs wnh the mtematlonal mnblhty of
capital: In an open economy, public scrvices can be financed by a non-dlstortmnary labor tax
where in a closed economy an increasing level of public services causes additional

uncmployment.

The papét is orfganized as follows. Section 2 introduces the basic model of this paper and
détives cquilibrium wages and labor taxes for a closed cconomy. Scction 3 discusses the role
of capital mobility and derives the cssential results of this paper. Section 4 presents some

simulation results to make our theorctical findings more transparent. Section 5 summarizes the

papet.
2. The Closed Economy

The capital stock is assumed 1o be fixed in a closed economy. Capital owners then cannot
cvade high wages sct by domestic unions. In order to simplify our analysis, we assume capital
and commodity markets are perfectly competitive whereas a national trade union monopolizes

the labor market. A single aggregate production function represents production of firms. The

¢ In Lejour, Verbon (1996), for example, unions regard the invested capital stock as fixed.

s A similar result has been derived by Gabszewicz, van Ypersele (1996) for the case where govemmcms set
minimum wages with capital mobility. A symmetric equilibrium in their mode! also implies a mmxmum wage

al the full employment fevel.
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national trade union sets the wage ratc [or the whole economy. The government scts a tax on
labor income. Both, the union and the government arc awarc that their policies affect the total
performance of the cconomy. Since the union bundles the interests of the workforce and the
government represcnts the aggregate welfare of the economy, there is scope for a strategic
conflict between both. In order to model this conflict in a game-theoretic framework, we
assume that all partics move according to a certain mover structure. This game will result in

substantially dilferent outcomes in a closed and in an open cconomy.

The game in a closed cconomy comprises three stages: In the first stage, the government sets
the tax rate ¢, in the sccond stage, the union scts the wage w, and in the third stage, {irms
demand labor input L. The gamc can be solved by backward induction. First, the optimal labor

input is derived for a given w and 1. We assume the {ollowing production function:
()  Y=F(K), FioFg > 0,F, Fg <0 Fp >0, Fy By ~[FiJ 20,

The term Y denotes output of the composite good, L and K denote labor and capital input. In a
closed cconomy, capital cannot move across borders, but is lixed in production, ic. K =K.
The price of the aggregate good is sct to onc. Labor input is derived by the condition that the
rcal wage rate should not exceed the marginal productivity of labor and that labor input can

not ¢xceed the given total workforee 7.
@) F,aw,L=L, {r -w]i-1]-0.

In an interior equilibrium with unemployment, the wage rate equals the marginal productivity
of labor. A changing wage rate then affects the equilibrium employment level according to the

{ollowing equation:

@) L, =—<0 for T 1.

Equation (3) also gives the cifects of an increasing wage ratc at the highest full employment

wage level, the competitive wage w® = F,,(IT K ) . Labor demand thus decreases with the wage

rate.

The union is assumed to maximize the sum of income of the employed workforce and the

assistance paid for the uncmployed workforce. This objective function is equivalent to the
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uxpcclcd income of all workers, as long as each worker {aces the same probability of bccommg

uncmplnycd
@ Uw) =[1-JwL(w)+w[T - L(w)].

The tcrm ¢ denotes the constant tax ratc on labor income; w denotes the assistance paid to an
unemployed houschold. The number of unemployed houscholds equals 7 — £ . The union is
awarc that labor input depends on the wage level according to (2). Assume w < w‘c['l‘—t]
holds. Then the union is beiter off by choosing the competitive wage than byvfull‘ uncmploy-
ment. A situation with full unemployment therefore can be excluded. If the whole workforce is
cmployed, the union will be able to sct the wage such that marginal productivity meets the
wage cxactly. Specifying a lower wage would not increase employment but would decrease the
wage income for the employed. Hence, any rational policy of the union does not specify a
wage which falls short of the competitive wage. Maximization of the union's utility Icads to

{5
6y [-dL+wL]-wL, <0, waw".

[w- W‘]{[l ~Lewn,]-wL,}=0.

We assume the sufficient conditions for a utility maximum are satisfied by (5). According to
(5) the union maximizes its ulility cither by sctling the competitive wage or by setting a wage
which implics unecmployment. In order to face a relevant problem, we assume the (;ptimal pol-
fcy of the union in a closed economy implies uncmploymem A nccessary condition for an inte-

nnr soluuon of (5)is givenby L+wl, < 0 at the cqmllhnum wage. The clasticity of labor

dcmd'ld lhus has 10 exceed the valuc ol onc. If this condition were not satx.stlcd the union
would benclit by raising the wage rate. Given that an interior solution cxists, we may use (5) to

determine the wage response 0 an increasing tax rate:

© w0,

e

% Sce Oswald (1985) or Holmlund (1989) for an interpretation of this objective function and alternative specifi-

caiions.
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Since U,

Wi

is negative for a wutility maximum, the wage demanded by the unjon increases with

the tax rate. In an interior solution, the union scts higher wages in response to a higher tax

ratc. A higher tax rate thereby leads to higher uncmployment in this model.”

Given the wagce elfects of an increasing labor tax, we now turn to the first stage of the game,
the determination of the cquilibrium tax rate. The tax is raised for two purposes in this model;
On the one hand, the government has o finance the benefits w for the unemployed. On the
other hand, the government provides a public service G. For example, think of G as social

security benefits for old or disabled people.® The objective function of the government is given
by the sum of the union's utility, the income = = F(E , L) -wlL of the capital owncrs and the

utility V{G) arising from the public service G:
(N AG.1]=U(wl(t))+ m{wl(1))+ V(G). V, >0, Vo <0,

The government scts the {ax rate IG[O, t'], i <1-w/w", bofore the union sets the wage. The

wage reaction of the union thus depends on this tax specification. The expenditures for the
public service and for the unemployment benefits must not exceed the tax revenues and the

supply of the public scrvice must not be negative:
@ W) L(w(t))-G - Q[Z - L(w(l))]z 0, G=0.

Since the marginal utility of the public scrvice is positive for all levels of G, the government
scts the budget constraint cqual to zero in every case. Then, one may rewrite the ()bjcctivé‘

function (7) as a function of t only:

® Sz(t) = V(l wL(w(t)) - &[Z - L(w(t))]) + U(w(2)) + m(w(2)).

7 This wage increasing effect of {shor taxes dves nol necessarily hold for other specifications of the union's
chjective function. See for example Hersoug (1984) or Holmlund (1989). Then the government would not face a

trade-off belween higher tax revenues and higher employment even in a closed economy.

® For simplicity, these services are not included in the union's objective function. Including them presumably
would not fundamentally affect the results for the wage setting subgame as long as the workforce is not the only

l;cncﬁciary of the public service but has to bear their full costs in terms of labor taxes.



- 6-

Increasing the tax rate has two different effects in a closed cconomy: First, it increases the tax
lor the employed W()rlstk;fgc aﬁd thercby increascs the supply of the public good. Sccohd, it
increases the wage demanﬁcd By the union. The second effcct lowers employment and'thcrc‘l')y
lowers tax revenues and increases Lhe assistance necessary to support the unemployed work-
force. ' We assumc for the remainder of this section the government realizes an interior solution
with G > 0. Hence, there will be some scope for providing the public good in a closed econ-
omy, il the government pursuces its optimal policy. Under these assumptions, one may usc the

cnvelope theorem, Le. U, =0, m, =0, in order to derive the first order condition for the

optimal tax ratc:
0) Vo {wLvdLawl Jw,+wlow}-wl-Lw, =0.

In order to discuss (10), let us compare-it with the case of an undistorted labor market: With a

competitive labor market, the optimal policy would maximize Q= F(K, L} + V(G) -G, lcad-
ing to V; =1. Since L, <0 and L+wl, <0, the level ol the public: good provided by the
goverament is lower for w, >0 than with a competitive labor market. This result can be

cxplained by the three effects of a tax induced wage incrcase on the government's objectives:
First, higher wages imply a lower aggregate labor income and thus lower tax revenucs. Scc-
ond, with higher unemployment, larger assistancc payments arc necessary Lo support. the
uncmployced workforce. Third, higher wages decrease the income of the capital owners. All
these effects. let the aggregate wellare in a closed cconomy fall short of the \velfé[e with no

distortions on the labor market.
4. The open economy

The setting in an open cconomy is identical to that in a closed cconomy except that capital and
the aggregate consumption good are internationally mobile. In this setting, a union has o take
into account that a certain change in wages will result in capital reallécations which may alfect
its utility. The capital allocation across countries depends on the wages set by all national un-
ions. Each national union is still in the position to monopolize the domestic labor market, but it
now plays a strategic game with the unions abroad and not only with the government. The
game in. the open economy consists of the three following stages: In the first stage, all

governments simultancously sei labor taxes, in the second stage, all unions simultaneously set
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wages, and in the third stage, the capital owners allocate their capital and decide about their

labor demand.

We assume capital can be transferred without any costs from one country to another, and we
cmploy a model with two tradables, capital and the production g()od; If capital is cmployed
abroad, it is assumed that the capital owners will not move. Thus, bwc model a situatibn, where
capital is traded in exchange for the aggregate consumption good. International trade leads to a
maximization of world production. This result in mind, the behavior of capital owners can be
determined by assuming that capilal owners maximize world production minus wage cosls
subjcct to given wages, which are sct by the national unions. The restraints for this maximiza-

tion problem are given by the maximum cmployment level in each country j (j=1...N) and by

the given world capital stock K" :

i pil ) kiYowipi P FY T
(11) rlm}(xZ{r (V.k)-witi). st PRSI
Onc may solve this maximization problem by employing a Langrange function. This function

& and the nccessary conditions for 2 maximum are given by (12) for I/ > 02’

(12) oK/, 1N, ) E{l«'f(Kf,Lf) - waf}+ r{/?"‘ - YK } N {Z" —Lf},
’ 7 i ’

4

O =F -w N0, ®  =Fi-r=0, © =0,

14 KT

N=0, P, 20, Ab =0,

A

In (12), the shadow prices of the national labor supply restraints arc denoted by A. This
shadow price will be strictly positive, if capital owners like to employ more workforce in this
country but the workforce of this country is already fully cmploycd. As it is never rational for a

union to set a wage below the competitive wage, we restrict our attention o outcomes for

® As in the closed country, the case L’ =0 can be neglecied, because unions do aot choose such wages in

cquilibrium.
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which all & are zero. The term r denotes the shadow price of the world capital supply. It is

equal to the world interest rate.'

We now turn to the solution of the second stage of the ganic, the cquilibrium wage rate. This
solution is described by the following two lemmas which hold under a certain restriction speci-

fied by (13).

(13) [l -1 ]{L/' + w"A'LC,V ]— m]’ <0, > with
i . . .
; ]/A i " -
I‘Jl = Ej, - . 1_—
Fix + -

Equation (13) gives the marginal utility for union j of increasing the wage rate gi\}cn compeli-
tive wages in all countrics. If this marginal utility is ncgative or zero, the competitive wage will
be a best response to the competitive Wagcs sct by all other unions. In order to disﬁnguish
labor demand and wages in an international sctting from the closed economy, these terms are
denoted by a star in this section. Equation {13) differs from (3), because labor demand does
nol only dcpcnd on the wage level but also on the level of invested capital. Compared to (3),
the labor demand reaction to changed wages in (13) consists of two clfects: the first effect is
similar to the cffect in the closed cconomy and is given by the sccond derivative of the produc-
tion function with respect to Tabor. This clfect is duc to the marginal productivity changes for a
given domestic capital stock. The second cffect adds to the first effect in an open economy but
is abscnt in a closed cconomy. This effcet is due to the attractiveness of the country for inter-

nationally mobile capital.

The reaction of labor demand 1o a changed wagg increases with a rising number of countries.
Hence, (13) will be met more likely, if the number of countries increases. Lemma 1 specifies

that the vector of competitive wages will be a perfect equilibrium, if (13) holds.

!0 For symmetric countries, the competitive wage with international capital mobility equals the competilive

wage in a closed country. For asymmetric countries, however, this need not be the case.

' The term Li; denotes the tight-hand limit of the diflerential quotient.
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Lemma 1: Assume the objective function of each union j is strictly concave in w' for
w!' 2w and w =w". If (13) holds for all j countries, all unions will

sel the compelitive wage in a perfect pure strategy equilibrium.
Proof:

As alrcady shown, no national union scts a wage below the competitive wage. Hence,
w’ 2w for all countrics. If (13) holds for all unions, it will not pay for a single union to
increasc its wage unilaterally. We use (12) to detcrming the clicets of a unilateral increasc in

wagcs on labor and capital demand:

(14) B dld + FdK7 ~dw! -di =0,

(15)  Fdl! + FydK' —dr = 0.

Both équationé hold [or each country j and give the lirst diffcrential of the condition for opti-
mal labor and capithl input. Let the wage increasing country be denoted by &, and all other
countrics be denoted by -k At the level of c;;mpctitivc wzigcs; A s cqual to zero, and an
increasing K™ will raise A* to a strictly posi.tivc valuc'.: Hence, for all countries -k the fol-

lowing cquations hold:

(16)  Fedk™ -di* =0,

(7))  FgdK™*-dr=0, for dK™* 2 0.

The case is different for the country where the 'wage is increased. A {high‘cr wage means less
labor demand and lcss attracted capital. Since AX s zero at the compelilive wage, less labor

docs leave A on its zero level. This:gives:

(18)  FidL' +F/dK* —dw* =0, _ _
(19)  Fhdl} + FhdK* ~dr =0, for dif < 0,dK* <0,

The marginal capital imports must add 10 zero:

(20) EdK"'; 0.
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Substitution. of (17) into (20) gives a rclalionship. between dr and dK*. Using this result to
substitute dr in (19) gives a relationship between drk and dK* . Finally, (18) may be made

usc of to determine the relationship between dr¥ and dwk . This relationship is given by i *,-
w:

+

in (13) with £ substituted for j. ]

Lemma 1 is valid for all production functions satisfying the assumptions in (1). An ¢quilibrium
in the wage setting subgame thus will exist for the competitive wage vector, if (13) is satisfied.
For a lincar-homogenous production function, the competitive wage vector is the only possible
cquilibrium with international capital mobility. This result, formally stated and proved in lemma
2, can be explained as follows: A lincar-homiogenous production function implies a unique
relationship between the marginal productivity of capital and the marginal productivily of
labor. The world interest rate equals the marginal productivity of capital. Thus, il determines
the marginal productivity of labor in all countries. Suppose, wages ar¢ above the compeltitive
level and are cqual to the marginal y;r()duéiivily of labor in all countries. Then there is at lcast
one country with uncmployment. If the union in this country lowers its \'vv'agc demands mar-
ginaﬂy, then the unchanged marginal productivity of labor will exceed the wage ratc in this
C()ﬁntfy. Such a stratcgy is always beneficial for the union, as unemployment will completely
vanish in its country. Therc can not cxist an equilibrium with wages above the competitive

level.

Lemma 2: If the production function is linear-homogenous in all countries, the only
perfect equilibrium in pure strategies that may exist specifies that all unions

sel the compelitive wage.

Proof: As alrcady noted, in cquilibrium A/ - 0, j=1..N, has to hold. A wagce wk < wk” thus
can not be an equilibrium strategy of any country £. It remains to show that a wage w' > w™
also can not be part of an equilibrium with lincar-homogenous production functions. Suppose
in one or several countrics, the wage rate was above the competitive level and L' < L*.

Becausc of A =0, £/ =w' and F{ =+ . With linear-homogenous production functions, there

exists a unique relationship Ff = 1/:j(1<}f), resp. F = ¢"(F,§') with 1p'/(-) <0, resp. ¢"/(} <0
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for all /" A given w™ determines F* =~ (w" ) This determines Fif =1//"'(w"') and
= ¢k(tjl '*(w"')). For any #* < ¢k( 1"(w"")}, A >0 and therefore Lk(W*,w"‘) =1k
Because U"(w",lf') is continuos in w* and monotonically increasing in L', there exists a
kb Kk Tk Kf ok ogR( ok k . x e o
w'<w', with U (w N )>U (w L (w W )) Thus, any w" > w™ can not be an equi-

librium strategy. _ ]

According to Lemma 2, the only equilibrium that may exist for a linear-homogenous produc-
tion function |mphc% full cmploymcnl in zli countrics. Equation (13) spu,me the condition for
Wthh such an cqulhbnum exists.™® As already mcntxoncd the existence condition is more likely
to be met, the Iargcr the number of countrics is. With a lincar-homogenous production func-
tion, the cxistence condition will always be met, if the number of countriés becomes sufficiently
targe: For the number of countrics approaching infinity, the sum term in (13) approaches. minus
infinity. The cffcct of a marginally increasing wage rate on labor demand then can be written as

follows:

-1
. . . Fi
(1) lim LS = K] - [ sl
Non Wl - F/

e

Since a lincar-homogenous production function implics F/, i, =[F,’Kr the labor démiand

reaction éippmachcs minus infinity in the limit. Then the cxistence condition in (13) is satisficd

in cvery casc.

We now turn to the salicnt result of our paper. According to the Lemmas 1 and 2, capital

mobility will imply a pure-strategy equilibrium in which all unions set the competitive wage, if

PA linear-homogenous produclion function can be writien as I"(k,L) = If(k) with ks K/L . Thus,

= f'(k) and F, = f(k) - kf’(k). Inverting F and insc.ning ll;e result in F} then gives ¢() In-
verting () gives @(-). The twoial differcntial of Fyiand F, gives the following relalion;hip:
dF, jdF, = -k <0. '

1 Yemmas 1 and 2 are valid for symmetric as well as asymmetric counlrics. This extends the results of Lorz

(1993, 1997) where symmeltry has becn assumed at lhe outset.
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(13) is valid and the production function is lincar-homogencous. Hence, we. find that capital
mobility enables the governments (o pursuc their first best policy. This result is stated in the

lollowing proposition.

Proposition:  Assume the produciion function is linear-homogenous in all countries and

condition (13) is satisfied for all ' E[O,t' f]. Then a unigue labor iux
equilibrium exists. The equilibrium labor tax ¢/ : implies V (l’ ‘wL! ) =1

Jor all countries j.

Proof: There will cxist a unique cquilibrium ol the wage competition subgame at the competi-
tive wage- level, if condition (13) is satisficd. Thus [/ = I/ and w’ = w" irrespective of the

tax ratc. Maximization of (9) then will give Vj(t’“w"‘“[ﬂ:l as necessary and sufficicnt

condifion for the optimal tax rate in any country j. ’ . ]

The labor tax cquilibrium described in the proposition is the only possible equilibrium leading
10 a pure strategy cquilibrium in the subscquent wage competition subgame. The wages are
then at the competitive level in all countrics. According to the proposition, this equilibrium will
cxist and will be unique, if condition (13) is satisficd for all tax ratcs from which the govern-
ments may choose. As shown in (21), condition (13) is satisficd for a sufficiently large number

ol countrics. For a small number of countries, however, equation (13) may be violated for
some ¢/ E[O,i f]. In this case, union j will randomize over possible wages for certain high

labor taxcs. Since we have not assumed symmetric countries, it might pay for a potentially
capital-importing country to set such a high tax in order to induce a high expected wage. A
high expected wage may bencfit the country because il decreases the expected r and thcr;:by .
improves the cxpected terms of trade of this capital-importing cuﬁnlry. If ( 13) holds for all tax
rates, this possibility can be cxcluded. Our proposition states that the government then will
pursuc its first best policy. Compared to the closcd ecconomy in which the government has to
take into account the distortionary effects of labor taxes, it is now able to provide the optimat

level of the public good.

Two effccts determine the impact of international capital mobility and wage competition on the
cquilibrium labor tax rate. The first is the effect of wage competition on the public budget for a
given level of public services; the other is the changing lcvel of public services. For the first

eflcet, assume G remained at the closed economy level after introducing capital mobility. Since
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wagce competition leads to {ull cmployment, no tax revenues arc needed to finance uncmiploy-
ment benefits. In addition, international capital mobility and wage competition affect aggregate
fabor income. With an increasing labor income as a conscquence of wage compeltition, the tax
revenues increase for a given tax rate. The tax rate can be lowcred then withoul“hur(ing the
hﬁd}gCIIC()nstfdini. The sccond effect is given by the increasing level.of public spending. With a
given wagce and cmployment level, this cffcet causcs the labor tax rate to increase. The overall

effect of capital mobility on labor taxes is therefore indeterminate.

In this model, international capital mobility leads to an increasing aggregate wellare, as given
by the government objective {unction in all countries. This result can be shown as follows: The

objective function of the government can be written as follows for a lincar-homogenous pro-

duction function:
@) @ =F(K.D) K -k VI6) -6

Equation (22) denotes the objective function of the governmen! in an open economy. In a
closed cconomy with no labor market distortions, the objective function would be given by

(23):
@) & =p(K.T)+vi(6)-6.
The {ollowing function 1 denotes the differcnce between Q and Q:

K K

@) n= f[EieD) - rlax - [T - rlax

A counll.ry lwill import capital, il the marginal productivity of capital under autarky is higher
than 7. On .l__hc contrary, a country will expoﬁ Capitél, if ihqmarginal‘productiviiy‘ of capital
under autarky is lower than r Ir_1:bmh cascs, the difference belween Q and ©Q cxceeds icro.
Aggregate wellare in an open economy with trade unions then cxceeds aggregate welfare in a
closed economy with an undistorted labor mér,k’el.‘ The dist()r;jt)n on the labor market leads to
a declining aggregate welfare in a closed economy. Thus, international capital mobility raises

aggregale welfare.

Three reasons lic behind the welfare effects of capital mobility: First, wage competition be-

tween the unions completely eliminates unemployment. Thus, for a given capital stock, aggre-
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gate production increases in all countrics. The capital stock, however, is not :cxogcnously
given, but is allocated according to the comparative advantage of the countries. If counitrics are
nol symmetric, this capital reallocation will further increase aggregate gross factor income in
all couﬁlrics. This sccond reason for welfare gains is given by (24). The third reason comes

from the undistorted supply of public services.

To derive the wellare cffects for the different houschold groups, assume all countrics are sym-
metric. Then the comparative advantage clfect on the distribution of factor incomes vanishes
and the analysis can focus on the effects of wage competition and the tax adjustment. The
income of capital owners and the welfare of heneficiaries of the public service clearly increase
with international capital mobility. In addition, cven an increasing welfare for the workforce
can not be cxcluded: On the one hand, the wage rate declines for a given tax rate which
reduces the aggregate welfare of the workforce. On the other hand, the labor tax changes with
the introduction of capital mobility. If the labor lax increases, then the aggregate income of the
workforce will further decline. However, a declining tax rate will increase the income of the
workforce of the unions for a given wage rate. The tax clfect may even outweigh the effect of
the declining wage rate on the income of the workforce. Then the union's utility increases. In

this casc, all houschold groups benefit from the introduction of capital mobility.
4, Simulation Results

The last scction has demonstrated that aggregate wellare of cach country will be maximized
with perfect capital mobility. However, the results with respect to the union's utility and the tax
ratc remain ambiguous. In order to shed some more light on possible changes of these terms,
we have simulated a specificd model employing a conslant elasticity production function and
an exponential function which mcasurcs the bencfits of the public service. In order to make the
computations as simple as possible, we have also assumed all countrics arc symmetric with
respect to production technology, endowments and preferences for the public service. Because
of this symmetry assumption, capital mobility will lead to full employment at a zero trade equi-
librium so that the competitive wage in the closcd economy also gives the competitive wage in

an open cconomy. The production function and endowments arc given by (25):

-1/p
)

@5) Y=[al’+[i-a]k"[",K=1,1=1,a=07, p=2.
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Assuming p (0 be equal 1o 2 implics that the share of labor income increases with the wage

demanded by the union. With a capital and labor endowment of unity, the competilive wage is -

« = (.7 and the corresponding capital income is 1- o = 0.3,

The ()b_iccgiyg rf.u:nct’i’on of thc government is givg.n by (26):

(26) Q=wlL[1-]+ 'E[IT -’-'L]+ ,-1?4‘:[1'-' ,»'if”], w=035.

The specific representation of the function V(G) has the propcr.ly Voo [V =-y . Hence, y

measurcs the concavily of the utility arising from the public good. The following tablc summa- -

rizes the simulation results for three difterent levels of y .

Table 1: Simulation results lor y = {2,1(), 2()} T

4 ' 2 10 20
Optimal fax in closed economy 0.234 0.399 0.386
open economy (1.495 0.329 0.214
Wage in closed éé:onomy 0.910 0.966 0.961 -
open economy 0.700 0.700 0.700 .
Employment in closed cconomy 0.682 0.597 0.605
B open cedndmy - Looo- 1 1.000 1.000
Union's utility in closcd cu)numy T 0587 | 0488 © 0495
o open ceonomy - {7 - 0.353 047 : - 0.55 .
Capital income in closed cconomy 0.124 | -0.088 0091
: - open economy 0.300 . 0.300 -+ 0.300
" Public scrvice in closed cconomy 0.034 0.089 0.086
open economy 0.347 0.230 0.150
Aggregate utility in - closed economy 0.776 1.164 1.407
open cconomy 1.153 1.670 1.800

As shown in tablc 1, the absence of capital mobility causes high unemployment in this specifi-
cation. Additionally, the tax in the open economy may be higher (v = 2) or lower than in the
closed cconomy (y =10, y =20). For y =20 cven the union gains from capital mobility,

because the tax is reduced so substantially that the labor income net of taxes is increased. The
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lower'the non-distorted level of public services, the higher are the chances that not only capital

owners and benceficiarics of the public scrvice but also the unions gain from capital mobility.
5. Summary

Our paper has demonstrated that capital mobility ma:y cnable a government to pursuc its first
hest expenditure policy. For a linear-homogencous production function, the vector of competi-
tive wages is Lhe only possible pure strategy cquilibrium in the wage competition subgame.
Hence, capital mobility implics full employment inall countrics. This result is due o the weak-

cned power of unions competing for internationally mobile capital.

The elfcets ol international trade union competition, however, do not imply a similar tax com-
petition result. Instead, the governments set labor taxes to maximize the net benefits of public
services - given net wages above the asststance level for the necessary taxes and given a suffi-
ciently large number of countries, The reason is that capital mobility already forces the unions
to the competitive wage level. Then the shadow costs of public services no longer contain the
clfcets on wage demands by the unions. Contrary o conventional wisdom, capital mobility
does not imply a collapse of lhc> wellare state in our modcel butl ensures the highest possible

social welfare,

In our model, aggregate wellare is increased by capital mobility in each country. Both, capital
owners and beneficiaries of public services benefit from cdpital mobility. Only the unions may
be alraid of capitavlv mobility. But as our simulations have shown, this nceds not nccéséarily be
the casc. If the optimal level of public services is sufficiently small in an open econoniy, the
unions may also gain {rom capital mobility, because tax cuts may overcompensate for the
decrease in wages. These tax cuts are possible because no assistance has to be paid for the

vnemployed workforce, In this case, nobody necds to be afraid of capital mobility.
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