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ful during a solvency crisis and can be appliedptedict tax rates’ adjustment
when the bonds issuance decreases or public debtazates.

Introduction

In order to increase production and employment acmhsequently,

household income, a government may set tax ratdsattract production

factors. In this way, it influences internationabvement of production

factors, particularly capital. In response, foregguntries can do the same.

International tax competition is encountered whegoaernment creates

more favorable conditions of business taxation thase abroad in order to

boost national economy. Economists differently ssdhe effects of tax

competition. According to some, this will — assugifree international

movement of capital and people — lead to alignmehtrelations in

competing economies between what a taxpayer paysvhat he receives

in return. In this sense, as derived from Tiebd966, pp. 416-424), fiscal

competition is beneficial because it helps to imprcsocial welfare.

According to others (Zodrow & Mieszkowski, 1986, . @b6-370), tax

competition is harmful because it leads to excesgdduction in supply of

public goods. Zodrow and Mieszkowski model has mlmer of simplifying

assumptions, namely:

— production capabilities of the economies involvedax competition are
symmetric;

— each economy produces one private and one puldid; go

— the markets are perfectly competitive;

— consumer preferences are homogeneous and digtribatiincome is
uniform;

— the only variable and mobile factor of productisrcapital, and its rate
of return is fixed;

— government seeks to maximize social welfare medsbse the total

utility of all consumers (Kudta, 2013).

Although the basic model assumptions were modifigdntroducing,
e.g.: heterogeneous economies (Wildasin, 1988229-240; Bucovetsky,
1991, pp. 333-350; Wilson, 1991, pp. 423-451), rax- policy (Bu-
covetsky & Wilson, 1991, 333-350; Gordon & Wilsa@2)01; Gordon &
Hines, 2002), or maximization of tax revenues a&sgbvernment’s objec-
tive (Edwards & Keen, 1996, pp. 113-134), the geheonclusion about
the harmful effects of tax competition and the emuent need for the har-
monization of tax policy has not been underminedpigcal studies have
not given a clear-cut answer, confirming (WinnédQ2, pp. 667-687; Bé-
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nassy-Quérét al, 2007, pp. 385-430) or denying the theoreticappsi
tion (Garrett & Mitchell, 2001; Swank, 1998). Mokew, as observed in
recent decades, the share of revenues from taxatticapital in total budg-
et revenues and GDP of the EU countries, in genkeal increased rather
than declined (Devereust. al, 2002, pp. 451-495), which is contrary to
the proposition of the theory of harmful tax conitpat. Further develop-
ment of the basic model has led to the formulatiba number of alterna-

tive hypotheses answering the challenges of enapirssearch, i.e.:

— easing fiscal instability as a result of openingremmies and globaliza-
tion of business activity with an increase of paldpending and conse-
qguently — in order to cover them — an increaseaxke$ (Swank, 1998,
pp. 671-692; Garrett & Mitchell, 2001, pp. 145-177)

— higher tax burden on non-residents in comparisaedaents (Huizinga
& Nielsen, 1997, pp. 149-165; Eijffinger & Wagn&@002; Sgrensen,
2000, pp. 429-472);

- heterogeneity of capital resulting in tax compefitiappling only to
(more) mobile capital (Lee, 1997, pp. 222-242; Deug et al, 2008,
pp. 451-495; Marceaet. al, 2010, pp. 249-259);

- heterogeneity of firms in their costs (Haufler &Bler, 2009),

— compensation of tax revenue, lost as a result ofpedition, with other
sources (from taxation of labor and consumptioft)mately ensuring
long-term fiscal solvency (Mendoza & Tesar, 200%, 163-204).

A promising direction of development of the theagplaces perfect
competition with a monopolistic competition (with prominent role of
transaction costs, particularly transportation £psissuming the existence
of areas with fixed initial endowment of productifactors, different in the
centre and the periphery, and agglomeration effegssilting in an increase
in capital productivity where it is concentrateda(@wvin & Krugman, 2004,
pp. 1-23). This effect reduces the negative effettisarmful tax competi-
tion and forces a tax increase even above theiledquih tax rate proposed
by the traditional theory of tax competition. Taxae raised in the centre
and remain low in the periphery. This model mayuass migration from
remote areas to agglomerations if cost-free internal trade is permissi-
ble (Ludema & Wooton, 2000, pp. 331-357), asymrmefk competition
(Haufler & Wooton, 1999) or autonomous convergerc&here conver-
gence of economies takes place — of tax rates epehphery to those in
the centre (Borck & Pfliger, 2006, pp. 647-668)wHempirical studies
testing the thesis of new economic geography cortiire impact of uneven
distribution of infrastructure on presence and scop tax competition
(Bellak et al, 2009, pp. 267-290; Mutti & Gruber, 2004, pp. 3Z58).
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The two main streams of the latest theories ofmational tax competi-
tion are — each partially reflected — in the actlath. Tax burden is trans-
ferred from capital to labor which is a postulatéhe traditional theory of
asymmetric tax competition, and the agglomeratiax effects are also
observed (Kudta, 2013). Each group of models hasethre something to
offer, which calls for an integration of the twopapaches. Nevertheless,
the traditional theory of tax competition betwe@murmtries for the produc-
tion factors or any of its extensions do not fullyrrespond to the actual
conditions of taxation and give neither a satigfgctexplanation of the
problem of fiscal competition that would find canfiation in empirical
data nor normative solutions for the shape of thgnwl tax system. It
seems that such a theory requires consideratitaxadivoidance, the com-
plexity of tax systems and fiscal solvency hypoik€eBhis paper integrates
all three concepts.

The paper is structured as follows: in the firsigel the model of tax
competition involving taxation of capital, labor daiconsumption is pre-
sented. The model captures the possibility of ehpitome shifting abroad
and the foreign ownership of part of the capitalested in the country.
Consumers can purchase foreign goods and senarek, in this way,
avoid domestic taxation of consumption. Then thplicit model solutions
are derived for the case where the constraintiaréinding and subse-
guently for the cases limiting the borrowings o thovernment and the
maximum level of taxes on consumption. The subs&iggection describes
the impact of debt parameters on capital, labor @wsumption tax ad-
justment for the unconstraint model with selectedctional form. It pro-
vides some interesting results on the fiscal respdriggered by debt pa-
rameters and changes of other tax rates. The peyolsr with a short con-
clusion.

Basic Model

As in Krogstrup (2004), a government is assumesktdax rates on: capital
income ), labor income+,) and consumptiort), to maximize the utility
of a representative consumed)( which is an increasing function of the
size of consumption of the private go@)l énd the public goodj:

maxU (c,g). @

Ty TwiTe
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The consumer lives only by one period, so she bagason to save and
the whole consumer’s income is spent on consumpiibe consumption
consists of domestic consumption taxed in home trgpwand foreign con-
sumption of goodg. Domestic consumption is financed by three souotes
income: income of capital net of taxes, incomeatolr net of taxes and net
repayment of debt. Capital employed in productiothie countryk is com-
pensated at a level equal to its marginal prodirgtfy (which is the deriva-
tive of production functiorf with respect to capital). Past of capital is
owned by the consumer, and the rdst ¢ ) by a foreign residents. Only
part of capital gains is taxed in the cour(8y and the rest (1 s) is shifted
abroad to avoid domestic taxation. Hence, the aomsureceives
(@-7,)saf k of income from capital employed at home. The coresuis
also the country’s only labor force. The labornsriobile and therefore its
supply is assumed to be constantabor is remunerated according to the

marginal productf, (the derivative of production functidrwith respect to

). Therefore, net income from labor &@— Tw)f,l_. The consumer also

receives income from the repayment of governmebt gjenet of purchases
of bondsb;, sold at a discount The subscript represents the value at the
end of the year. Moreover, the sources of finan@ogsumption are in-

come earned abroad The latter parameter depends linearlyzgn Finally
the formula for consumption takes the followingnfior

C:(1_Tc)n[(1_rk)safkk+(1_Tw)f||_+g_1'bt]+z ' (2)

wheren is the share of the consumer’s total income —na sludomesticyy
and foreigry;, income — spent in the country

! This form of consumption function and parametshould be explained in greater de-
tail because it may seem unintuitive. Real privatesumption is given by:

C=A-1IN(Yy +Yi) + A=T)A=N)(Yy + Vyo).

c=[A-7)n+A=7 )A=-n)]y, +[A-7In+A=7 )A=-n)]yy,,

c=(A-7.)ny, + A-7. Y- n)y, +[1-7,)+ Q-7 )“Tnlnym,
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This formula determines taxes paid by the consuméne government
on:

- capital income not transferred abroad,sf, k ,

— labor income 7, f, I and

- domestic consumption #£n[(1—-7,)saf k+@-7,)f, | +&- ml.

In addition, the government receives tax reventes tonsumption tax
T, from purchaseg* made by foreignersr( z*)%, and those from the sale
of bondsyb.. It is assumed that foreign purchases in the hooumtry z*
depend linearly ort, 7, . The government uses total revenues to provide
public goodgy and to pay off the delat:

g+e=r.stk+r, fl+7.n@-1)saf k+(1-1,)f 1 +e-)h]+7.2* +}h
or )
g=1,sfk+7,fl+7.n[A-1)safk+@A-7,)f,1+2] +(1-7. )b ~£)

There are two limitations on fiscal policy. Firsttye taxation of con-
sumption cannot be too hight (S 7 ..~ T 7. 20). This can be

justified by: political reasons (disagreement ofevs), the negative impact
of taxation on redistribution, high welfare loskéd-weight l09s or legal
restrictions (such as the upper limit of the VATeran the European Un-

cmax

wheren describes the share of residents’ income spembrae country and-1 the share of
residents’ income spent abroag,domestic incomeys, foreign income and, andz, are
domestic and foreign consumption tax rates. Thetdimal formula for consumption can be
expressed as:

c= (1_ Tc)nyd + Z’

where 2= (1-T, )(1— n)yd +[(l-1)+@A-T, )1_—n]nym. Each of the two
n

parts of the formula contains variables,(n or yi,) which we treat as beyond the control of
the home country government. Eventually, we obtianequation (2):

c=@A-r)ny,+z=QQ-r)n[1-7,)saf k+ Q-7 )f | +e- )]+ z.
2 Consumption is assumed to be taxed on the origjiwiple. Although it is the destina-
tion principle that is generally applied (e.g. inr&pean Union), the origin principle is prac-
ticed in border trade and retail electronic comraerc
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ion). If the consumption tax could be arbitrariligtn, then the government
would confiscate the value of consumption and tgligte it amongst con-
sumers. Potentially, such a policy could allowgeoovision of public goods
without distorting the allocation of production faxs. We assume that the
latter policy is not available for the governmesetcause of rapidly rising
cost of the high consumption tax.

Secondly, there is a maximum interest rate thaigtheernment is able

to pay for debt servicingr( <r > r —r, 20). Above this

£max £max

threshold value all borrowing by the governmendliscontinued If = 0),
and the budget must be balaritéthe interest rate depends on the taxation
level of capital, labor and consumption and the sifzthe original deht.
However the direction of this impact is not preetstined. Higher tax rates
can increase fiscal solvency and the credibilitygofernment as well as
they can signal problems with budget balancing.

The possibility of borrowing by the government she@w light on the
tax-mix policy. Purchases of bonds are — unlikeesax voluntary, which

mean that the sigre — )b, is not pre-determined. It might seem that the

consumer would prefer the difference to be positiugt then he runs the
risk of higher taxation of capital, labor or congtion that is not neutral.

If, however, the consumer agrees tlgat )b, is negative, then it is possible

to lower taxes and to reduce the distortion causethem. In the latter
situation bond purchases are a voluntary paymenpheng the distortion
of consumption generated by taxation.

The optimization problem can be written as a Lageafiunction:

L(Tk’rw’ c) :U (C’ g)+/1(rcmax - Tc)+:u(r£max - re)' (4)

Therefore the necessary (Kuhn-Tucker) conditiomesaarfollows:

L, =U.c, +U, g, +4(r 1), =0

£max &

% In practice, as demonstrated by the examplesabyf #nd Spain during the saegn debt
crisis, it may be approximately 7% per year ikipersistent.
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L, =U. (17 )r{wk(l - 1028 (1 )l‘%+(1—rk)ff—kas}+

o7, ki Kk

(TW+(1—TW)TCn)I_% +sl{rk +f +agn(l-r, - f, )] —Tca(_m +M +

or, or,
Ug Kk K K —Iu% =0
fi 0z az 1 0T,
[Tk+rcr(1_rk jsa—+r ~ T
2.
LTW :Uc Crw +Ug grw +:u(rsmax - rs)r =0
}+u {(1 r )a(m)+(1 nz,)f, |} I o
or,, arw
3.

ch :UC CTc +Ug g,c +/1(Tcmax_rc)rc +:u(rsmax _rs)rc =0

L. =U, ‘n[(l‘fk) fsak+e- )b +(1—rw)f||_]_(1_rc)na(}bt) L9z
C dor, dr,
U ta-s) tskee-p+a2) 142 o & ~h-2y+-0) 02 1% =0
g 6TC aZ; arc
4,
L/l = (Tcmax -7 ) 0andA=0 andrcmax )/] =0
5.
L, =(r,, ~r.)20 and #=0 and(r,,, —r.)u=0
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The Optimal Taxation

Consider first a solution where both constraints ot binding, and there-
fore the consumption tax rate can be set arbirasihile the cost of debt is

lower than the maximum (whep =0 and A =0). Then, the marginal
rates of substitution between public good and peiene are as follows:

_ AL
o it rc){sk(l 5, —f) Vari i b} -7,) kk+<1 £y ” }

(Tw+<1'fw>fc“>'_fk s+, +azn<1—rk—fk>]+a—rc>y§‘;k[jf-q}

kk
oz az 1
A +a€n(1—r)]% r[ }
“ “ kk aTk d< fkk

(from derivativel, )

a- rc)n{yaa;f H? —bt} +1, I_}

—2 = (5b)
¢ {dh bt}+(1 nz,)f, T
W d E
(from derivativel, )
, e tskes-peanlsenn [d'p—b}—dz
Ug db )
‘ r{(l—rk) fak+e—jp+0-1)f I+z]+nr——(;k;—§)+(1—r) —;_ d—g b}

(from derivativel, )

The efficient level of public good provision recgsrthe marginal rate of
substitution to be equal to 1. One can see (fropttdt MRS is equal to 1
only whenn = 1 (there is no foreign consumption of residentghich is an
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. There-

equivalent of closed economy) or whén=1+ :
or [dn_p
or, | dr,

fore the efficient level of public good provisioarcbe obtained by appro-
priately setting the tax rate on consumption. Hosvefor reasonable signs
of parameters, the consumption tax can be lowan #@% only when

or

P £ > 0. It means that the interest on debt has to rigk thie labor tax
Z-W

rate.

The labor tax rate and the capital tax rate aexiielated but one of the-
se rates can be set freely. This condition is ietply the equalization of
(5¢) with 1 (the condition for efficient public gd@rovision) producing the

, . d , L
formula withoutz, andz,,. Computlngd—h—bt and inserting it into equa-
r

&

tion 5a we can get the implicit formula far(as a function of,):

{andf, +K8)+ ]I+ @iz +skf-an} 2 =, 4-n)f]
Tk:_ w K
or
1- f +kf, )—=
(a1, 46 3
- or 0z or.. 0z oz ©)
1-nfl =+ —&) - —nz] -} + s
L R e K g e
or. 0
1- fo k)= —
e ) 7 5

As one can see, the relation between tax on cagiigltax on labor is

. or _
complicated. Nevertheless, assuming— to be constant and other deriva-
7

w
tives ofr, independent on, (this is an equivalent aof separable with re-
spect to tax rates) the derivative of (6)hyakes a simple form of:

grk __ f 1@—n) @
L, @-ans(f, +kfy)
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The sign of this derivative is determined by thgnsof f, +kf,, . When

the latter is negative fi <—kf,,), then both tax rates (on labor and on

capital) are expected to change in the same directihe last condition can
be fulfilled when marginal productivity of capitehpidly decreases with
capital accumulation, so for the relatively lowdéwf accumulated capital.

Properties of Binding Constraint Solutions

If the constraints are binding, there are thressibdes options.
In the first one, the constraint on the cost oftdsivice is binding and

the constraint on tax expenditures is disabled; ihgs>0 and A =0
(r,=r and 7, <T..,,)- Additionally, wherr, =r

£max £max’?

the government

cmax
is no longer able to borrow on the financial maiitgt=0), so the equilib-

rium requires higher tax rates to repay the debvitusly only if £ >0).
Now the MRS are:

U

9 =

Ue

kk kk

(1- rc)n{sak(l— r,—f)+@- rW)I_:"<+ a- rk)f"as}
(8a)

(1, + Q=) e+ sHr + f, +arn=7, - £,)]
kk

+[rk +ar.nd- rk)]SL+rcn 0z ,0z 1
fc or, ok fy

(from derivativel, )
Yy _ @zn
U, @-nz)

o}

(80)
(from derivativel, )

and finally
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n[(1— r.) f.sak +&+ (1—rw)f,|']—$
U, T
TR = 3 . (8c)
c n[(l—rk) fsak+e+(@-1,)f I +z*]+ anaZ+£
T

C

(from derivativel, ).

Immediately it is seen (from 8b) the equilibriumns longer efficient
for any 7, with the exception oh = 1 (closed economy). Therefore if the

maximum-debt-interest constraint is binding, teotcannot be set at an
efficient level even with three available tax instrents. Equalizing (8a)

with (8b), and (8b) with (8c) one can find formufas 7, and 7, as func-

tions of 7. The results are not easy to interpret but onegtis striking —

the tax rate on capital does not depend on the réglayment. It implies
that any changes of debt payments trigger onlysaajent of the tax on
consumption and the tax on labor without affectiagital.

In the second case, the upper limit of the consiompiax rate is
binding and the interest rate on bonds can beyfreel on the financial

market, i.e. 4 =0andA>0 (r, <r,,, and7, =T, ). This means that

£max
the government has only two tax tools: the taxesapital and labor be-
cause the consumption tax is set fixed. The makgatas of substitution
then look as follows:

cmax

(1—rc)+d<a—rk 3 y;[db b} A0 +t) as}

Ug dg fc

U b
@ +r el +sl[<rk+f +al-7, 1) +0- Al [g—b}
[zra)]%{;’z 2L

(from derivativel, )

as well as:
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_ dg _
U, @ rc)n{ OTW{ bt}+f I}

u, ar, [ dn ;
1-1 £~ —-p [+@A-nT.)f, |
( c yOT {dr t:| ( c) |

w £

(9b)

(from derivativel, ).

As in the previous case, the marginal rate of $witisin is not equal to
one (with exception of = 1) because of (9b). The scarcity of tax revenues
from the consumption tax has to be compensatedlinyr lor capital taxa-

tion. The tax rate on labor,, can be expressed as a functionzpfand

Temax(Or T, as a function of,, and7_,,,). These functions only indirect-

cmax

ar
ly depend on the debt parameters, namely5b§'— andg—q—h. If these
z-W £

derivatives are constant then the debt has no inguetaxation.
In the third case both constraints are bindipg>0 and A>0

(r, =r,and7, =T7..,,) and then:

£max cmax

(1—rc)n{sak(1—rk f)+@- r)lf +(1- rk)ff as}

U __ kk
U L0a)
¢ (r,+@-1 )rn)lf +sk{rk+f +arnl-r7, - f)]
kk
0z az 1
+|r, +ar.n(l- r)s"+rn[ }
I ol i or, ok f,,
(from derivativel, )
and
Yy _ @=7)n (L0b)
U, @-nr)

(from derivativel, ).
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In this situation, the tax rate on labor incomarikitrary and the tax on
capital is a function of the maximum consumptior tate. In the latter
case, none of the debt parameters affect the tag.réhe taxation is solely
determined by the form of the production functiow ahe reaction of for-
eign purchases in the home country on investedaiagrid on the domestic
taxation of capital. However, this relation is imefil (the tax is a function
of reaction to the tax) so detailed features afittmh depend on the specific
functional form of foreign reaction to the homeatan.

The binding constraints make the equilibrium ireént and distort the
tax rate setting. The linkage of tax parameterf wébt changes is strictly
limited. In the first case, the debt repaymentcffenly the labor and con-
sumption taxes. In the second case, only the dedttr cis responsible for
the tax adjustment, whereas in the third case tiseme impact of the debt
on the tax rates. Therefore, it seems reasonaldericentrate more on the
features of unconstrained case with a selectedi@una form. This could
help to scrutinize the effects of changing debapeaters in details and to
investigate the explicit form of solution.

An Illustratory Explicit Solution

The general formula for capital taxation (6) in@sdhe implicit interde-
pendences and to say more about impact of directigparameters it is
necessary to calculate the value of the tax raies fspecific functional
form. In order to get the explicit formula fay, the following production
function is assumedf (k,I) =okl —dk® - jl?, o,d,j>0. This form
provides the possibility of complementarity and stitbtability between
capital and labor and preserves the signs of teedhd second derivatives
in line with common assumptions (the positive fostler derivatives with
respect tk andl, the negative second-order derivatives with theeption
of mixed derivatives bk andl). Moreover, this type of function does not
apply the power of parameter different from 1 (liker example, Cobb-
Douglas or CES functions) and, therefore, is easgaliculate and trans-
form. The function of foreign purchases in the haroantry is assumed to
be linear and negatively depends on tax rates ahehaountry:

Z = ur, +mr.+v, um<O0,v>0. The foreign purchases in the
country include the exogenous compongntvhich is positive and repre-

sents a tax-insensitive part of foreign purchadedomestic goods and
capital. This allowsz* to be positive. The taxes imposed on capital and
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consumption decrease the foreign purchases betaeeaise the cost of
domestic goods. The purchases abroad are equal to

z=c, +C,7,, C;,C, >0 because we do not consider the foreign taxes.

The high consumption tax at home induces domestisumers (residents)
to buy more foreign goods. The supply of capita isegative linear func-

tion of capital tax ratek = 5—-9Jr,, 3,0 >0, because owners of capital

are discouraged by the imposed tax to accumulajgtat. Together these

functions imply the derivatives of foreign consumptat home country to
0z 0z _u - _

be equal too—=u and —=—— because—k =71, . Finally, the
or, ok o) o)

impact of tax rates changes on the cost of the detbnstant for all tax

or or r _ .
rates;: —& =rw,—% =rcand—==rt. This allows for calculation
or or, or,

w Cc

(from 6) of the following formula on the capitakteate:

_— rt2ddm(-n)(2jl —ko) B
“ " rw[dnglo - 4dk)(L— an) + nu? (2dJ +1)]

rcL—n)ul (2jl —ko)@@+ 2dJ)
rw[dms(lo — 4dk)(1— an) + nu®(2dJ +1)]

(11)

2dkmég2an + (10— 2dk) (L - an)] ~u(L+ 2dJ)[c2+& — b, + Hem V)]
anglo-4dK)(L—am) + nu? (243 +1)

B dmndl+ag _ dmal-n)z,,
anglo-4dK)(L—-an) +nuf (2do+1)  dnglo—4dK)(L—an) +nuf (2dd+1)
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It should be noted that constant reactiorrafo the tax rates changes
(rw, rc or rt) does not affect the relation betwegnand7,,. Precisely, the

derivative of 7, with respect tar,, has the following form:
o7, dmo(1-n)

=- . (12)
a7,  anglo - 4dk)(1L-an) +nu? (2d5 +1)

which is independent afv, rc andrt.

All three latter derivatives are expected to bdtp@sto ascertain the ef-
ficiency of public goods provision (because thisndition requires
rw > 0). Therefore (from 11) capital taxation is alwaysitively affected

by one and negatively by the other derivativer of For example, the capi-

or
tal tax should be enlarged by the impactéef— and, simultaneously, re-
Z-k

duced by the impact o(_;?% (if 2jl —ko<0). The relation turns opposite

[
if and only if 2jl —ko>0. The last condition measures the effect of de-
creasing labor productivity and the relative sttbngf complementarity
effect between labor and capital. The first casaase likely in contempo-
rary economies confirming substitutability of congtion and capital taxa-
tion. If the derivatives of, are all equal in the equilibridhthen the capi-

tal taxation stays unaffected by them (all derixegiin 11 cancel out).

The sign of the relation between the capital atdidaxes (12) is de-
termined by the sign ofo —4dk (because the nominator is always nega-
tive and preceded by minus and the only part ofifr@minator which can

* In equilibrium these three derivatives are expectedbe equal to each other

( or, _or, _or,

or, 0r, O0r,
interest rate payments the most could be slightihdr and the remaining rates could be

slightly lower, resulting in a lower cost of delbpayment. Such a change would be the most
efficient way of debt interest cost cutting. Theref all three tax rates should be perfectly

substitutable with respect to the interest ratedebt, to hold the composition of tax rates
unaltered.

or 't =rw =rcC). If they were not, then the tax rate affecting th
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be negative is juso —4dk). If lo-4dk <0, then the tax on labor moves
in the same direction as the tax on capital. Thposjpe is true for

lo—4dk>0 and dnglo -4dk)(1—an) <-nu’(2dd+1) . Particularly,

the first case is possible whdris large oro is small. Smalb hints the low
complementarity of labor and capital. Laidjeepresents the negative effect
of capital stock on its remuneration. These coodgiseem to be unlikely
for contemporary economies, where capital and latmomplement each
other and the remuneration of capital is relativelgtble. Therefore, the
basic case should includ® —4dk >0 providing ambiguous result for
common direction of capital and labor taxation. téeer, ifn is sufficient-

ly low (the share of residents’ income spent at @@ountry is negligible -
the case of high internalization), then the cooditi

(dmglo —4dk)(1-an) < —-nu’(2do+1)) is met and the two tax rates

move in opposite directions. For high levelro&nda (a small level of in-

ternational consumption and a large level of homentry ownership of

capital — low internalization case) the conditienniot met and both tax
rates’ changes are conforming.

The fundamental problem during a crisis is the tteacof the tax
rates to changes of the debtlf market investors do not approve of the
government revenues-to-debt ratio, they will reguiigher interest pay-
ments (higher yield) on the new offer of governmbanhds or they will
reject such a proposition completelyn short, we can say that during the
crisis tax revenues should be affected by the chkenatics of the public
debt. Therefore, considering the crisis time adpasit, we concentrate on
the tax responses induced by debt included inrtigact ofe andy or b,
The derivative of (11) with respect4dias relatively straightforward form:

o7, _ u(2do +1) 3
0 omglo —4dk)(L-an) + nu® (2dJ +1)

Like before, the reaction of the capital tax to thenge of debt pay-
ments §) is positive when lo-4dk<0 or lo-4dk>0 and

omglo - 4dk)(L—an) < —nu®(2dd +1) . Therefore, we expect an in-
crease in the tax rate on capital after the ineredglebt payments, if capi-

® It means the requirement of yield mentioned almamtains to the financial capacity of
the government.



26 Janusz Kudta, et al.

tal is possessed mainly by residents and the siidoeeign consumption is
not very high. The opposite relation is true far thcrease of:

o7, _ u(2dd +1)b, 04
dy  amglo - 4dk)(1- an) +nu? (2dJ +1)

Lowering the discount on bonds (increasyhgecreases the tax on capi-
tal if lo-4dk<0 or lo-4dk>0 and
aonglo - 4dk)(1—an) < -nu’ (2dd +1) . The same conclusion is true for
b.

Solving (11) for7, and calculating the derivatives ofandy, we re-

ceive the response of the labor tax on the parametehe debt:
+
or, _ u(2do +1) (15)
o€ Imoo(L—n)

or, _ u(2do +1)b,
dy Imoo@—n)

(16)

The first reaction is negative (15), and the secd®] positive. In ac-
cordance with the previous results, the increasdetit payments should
decrease the tax on labor and for moderate levaétgewnational consump-
tion and foreign ownership of domestic capitallibgld adversely affect
the capital taxation. In the high internalizati@ase (high level of consump-
tion abroad and capital possessed in great exienbh-residents), the tax
on capital should be greater. Lowering discoungt{fr y) increases taxa-
tion of labor but has ambiguous impact on cap#ahtion. For low ‘inter-
nalization’ it increases the tax, but for high —ciases it. It should be
stressed that these results are different frometlosthe debt interest be-
cause the debt interest moves the tax on labdreisame direction (in oth-
er words, increase of the interest on delgtroviding the same adjustment
as lowery despite the latter is not directly affected by the rates). The
same result as fgrapplies tadb.
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In the same convention we can calculate formula fgr from

il
r, =1+ 3 (l:ih in the explicit form, as a function af :
r. | dg _
ya T, {drg b‘}
_rc@-n)(klo-2jl?) c2+e-)b, ur, +v
c~ - - (17)
rw2mr 2mr 2m
and compute the respective derivatives ahdy:
or, _ 1 (18)
0& 2mr
OTC :L (19)
dy 2mn

According to the obtained results the tax on comgion should change
in the opposite direction than the tax on capifdle consumption tax on
should increase when debt payments are increanihget lower when the
discount rate is diminishing (s increasing). The latter is also valid fir

Because the reaction @f on debt payments depends on the internalization

level one can expect the total increase of thewrnpsion tax will be modi-
fied by the adjustment of the capital tax rate sTimplies a higher increase
of the consumption tax when the level of econonimyternalization is high
(because in this case change of the capital taggative).

Conclusions

The paper raises the issue of optimal fiscal polityan open economy
when capital is mobile and, unlike labor, capitatdme can be shifted
abroad and consumers may freely trade cross-bofaefinance public
goods the government can impose taxes on laboitatapd consumption
or issue bonds.

When fiscal policy is by no means unfettered thigisient provision of
public goods requires the labor tax to be posiiadfected by the interest
paid on the public debt. This is the consequencgobfency requirement.
At the same time, if we consider an adjustmenthi@nges of the debt ser-
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vicing cost, the tax on labor should be lowerede Tdonsumption tax
should be fixed to ascertain an efficient levepablic goods. If the inter-
nalization of economy is high, then increasing dsdmvicing cost induces a
decrease in both labor and capital taxes. If thermalization level is low,
then the tax on capital should go up and the talabar should drop after
an increase in debt servicing cost. In the sammtgin, the consumption
tax should go up as well. The reaction of the consion tax is moderated
by a change of the capital tax because the taxesajtal and on consump-
tion are interdependent and substitutive. The high®e on consumption
suppresses an increase in the tax on capital. CBmsanduce the choice of
the consumption tax as a preferred tool for taxistdjent when budgetary
problems intensify. This is because the consumpaanis less distortion-
ary than capital taxatiorthe reaction on the bond’s discount changes (or
the value of bond issuance) is opposite to theritest debt servicing cost
changes. It points out that adjustment to the nelot kbvel is possible but it
distorts allocation between private and public good

If there was a maximum interest rate that the guvent would be able
to pay for servicing debt, the equilibria of the& tates turn out to be ineffi-
cient. In this case capital taxation is not anrimsent for fiscal adjustment
and the fiscal policy has to concentrate on tawg®sed on labor and con-
sumption. If, on the other hand, there was an upipetr imposed on the
consumption tax rate and the bonds interest ratk dme freely set on the
financial market, then the consumption tax rate laidae set at the maxi-
mum but not optimal (higher) level and the resgltgtarcity of tax reve-
nues should be compensated by the labor tax arapi¢al tax, with prefer-
ence to the former. In this situation the impactielt is limited to the debt
interest because the size of debt servicing castelevant to the tax rates.
Finally, when both constraints are binding thendkbt changes cannot be
adjusted by the tax changes. All three cases aféidient in public good
provision.
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