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Abstract

This paper discusses whether some of the propositions concerning indirect tax
harmonization that have been derived in models where tax revenue is returned to the
consumers as a lump-sum transfer can also be extended to the more relevant situations in
which governments levy taxes to finance the purchase of goods and services. Using a two-
country model, it is argued that afamily of indirect tax harmonization policies, expressed as
amultilateral movement of domestic taxes towards an appropriately designed Gaveraged tax
structure, can be characterized as potentially welfare improving.
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0. Introduction

Some of the contributions in the recent literature on multilateral tax reform have
focused on the welfare effects of indirect tax harmonization policies [Keen (1987,1989),
Turunen-Red and Woodland (1991), Keen and Lahiri (1993), Kanbur and Keen (1993),
Lopez-Garcia (1996)]. The models underlying these contributions usualy assume that tax
revenue is returned to the individuals as a lump-sum transfer, and the budgetary and
distributional implications of harmonization are sidestepped. As a consequence, this
assumption has been pointed out as one of the main limitations of the analysis in its application
as a support to the harmonization efforts that have been carried out in the European Union.
Subsequent papers by Delipalla (1997), Lockwood (1997) and Lahiri and Raimondos (1997)
have discussed the effects of Keen/Es rules as well as other harmonization rules in the presence
of local public goods provision in different frameworks. Although there are important
differences in their frameworks, one can advance that there may be a welfare case for tax
harmonization even when the governments use tax revenue to finance the provision of public
goods.

The purpose of this paper is to discuss whether some of the propositions concerning
indirect tax harmonization that have been derived in models where tax revenue is returned to
the consumers as a lump-sum transfer can also be extended to the more relevant situations in
which the governments levy taxes to finance the purchase of goods and services. In a sense,
the model is midway between KeenZEs and those referred to in the previous paragraph. It is
simpler in that optimal public good provision is not explicity taken into account, and, as in
Ddlipalla (1997), international transfers both between individuals and between governments are
considered asfeasible.

Using a two-country model, it is argued that a familiy of indirect tax harmonization
policies, consisting of a non-uniform proportional convergence towards an appropriately
designed Gaveragel tax structure, can be characterized as potentially welfare improving. This
family includes as a particular case that analyzed in Keen (1987,1989), i.e, a uniform
movement of domestic taxes towards a target vector. It is shown that, provided that the
welfare of the foreing country/ZEs consumer is kept constant with the aid of an international
transfer between consumers, the addition of the income equivalent of the home country/Zs
consumer welfare change and the variations in both countries/E tax revenue is strictly positive.

The structure of the paper is as follows. The framework and the assumptions of the
model are set up in section 1. Section 2 discusses the tax harmonization rule and its potential



welfare effects, providing a graphical representation. Section 3 concludes with some fina
remarks.

1. The modd

The framework for the analysis is a standard model of international trade in which two
countries, 6homed and Gabroadd, trade in N+1 commodities, indexed as 0,1,...N. Home
(foreign) country s variables are represented by lower (upper) case letters. There is a single
consumer in each country, characterized by the expenditure functions e = (qp,q,u) and E =
E(Qq,Q,U), where do (Qg), g (Q) and u (U) denote the consumer prices and utility level in the
home (foreing) country. Thus, the compensated demand functions for the N+1 commodities
are ep(qo,q,u) and eg(qo,q,u) for the home country and Eq(Qp,Q,U) and E(Qo,Q,U) for the
foreign one, where the subscripts denote partial derivatives. On the production side it is
assumed that there is only one representative firm in each country, whose behaviour can be
resumed in the profit functions P = P(pg,p) ad P = P(Po,P), where pg (Pg) and p (P) are
producer prices in each country. The supply functions can therefore be written as Pg(po,p) and
Pp(po,p) for the home country and Po(Po, P) and Pe(Po,P) for the foreign one.

The government in each country has a revenue requirement expressed in units of the
N+1 commodities, gg (Go) and g (G). In order to avoid the complexities associated with the
optimal provison of public goods, these government demands are not included in the
consumer /s preferences. The fiscal instruments are consumption taxes, expressed in specific
terms, to (To)and t (T), as well as taxes on pure profits, levied at rates f and F in each
country. The only distortions are due to consumption taxes, which are imposed on a
destination basis, so that commodities are taxed at the rates prevailing in the country in which
they are consumed, this being the country which collects the tax revenue. As for normalization,
commodity O is taken to be the numeraire and the untaxed good, so that tn= To=0 and
qo= Qo= po= Pg= 1. This entails a loss of generalization unless profits can be taxed away
(i.e, unlessf = F = 1), but this does not seem to represent a problem in the present context.

Ignoring transport costs and normalizing the exchange rate to unity, arbitrage will
imply that producer prices in each country are the same, i.e,, p = P, so that the relationship
between consumer prices for the non-numeraire commodities in each country and world
producer prices can be stated asq=p +t and Q = p + T. Therefore, the market-clearing
conditions for the N+1 commodities can be expressed as:

eo(1, p+t,u) + Eo(1, p+T,U) + go + Go = Po(L, p) + Po(1, p)
[1]
eql, p+t,u) + EQ(L, p+T,U) + g + G = Pp(1,p) + Pp(1,p)



It is assumed, as in Ddlipala (1997), that both international transfers between
individuals and between governments are feasible. If zo represents a lump-sum transfer,
measured in terms of commodity O, from the home countryAs consumer to the foreign one,
whose purpose is to maintain the welfare of the latter unchanged after a multilateral reform of
commodity taxation, the consumerZEs budget constraints become:

[2] e(1,p+t,u) = (1-F)p, p) - 20
[3] E@,p+T,U)=(1-FP@,p) + 2o

On the other hand, the feasibility of lump-sum transfers between governments is
tantamount to the existence of a Gsupranationald government, whose demands are (gg+Gn)
and (g+G), which obtains all the revenue from taxing commodities and profits. Using the sign'
to denote transposition, its budget constraint becomes:

[4] p'(g +G) + (go+Go) =t 'el, p+t,u) + T 'EQ(L, p+T,U) + fpp(1, p) + FPp(L, p)

If, by Walras/E law, we drop the market-clearing condition for commodity O, the
system composed of [2], [3], [4] and the second expression in [1] provides N+3 equations with
N+3 variables, i.e., N world producer prices, p, the home countryAs consumer utility level, u,
the international transfer between consumers, zp, and the supranational government/ZEs
consumption of the numeraire, (go+Go), for given values of the foreign country s consumer
utility, U, the tax rates in each country, both on commaodities, t and T, and on pure profits, f
and F, aswell as each government/Es requeriment in terms of the non-numeraire commodities,
g and G. Notice that since g and G are assumed to be constant, the effect of a certain policy on
the Gsupranational 6 government can be captured by the impact on (gg+Gn)-

We can now consider a multilateral reform of commodity taxation, {dt,dT}, coupled
with whatever change in the transfer between consumers, dzq, required to hold the foreing
consumerZEs utility U constant, and compute the effects both in terms of the home country s
utility, du, and of the supranational government availability of the numeraire, d(go+Gp). For
the sake of simplicity we will assume, as in Keen (1989), Delipala (1997) and Lahiri and
Raimondos (1997), that there are no income effects for the N taxed commodities, i.e., that
equ= Equ= ON (Where Oy is the N-vector of zeroes), so that all income effects are through the
untaxed numeraire. Then we have:

[5] edu-[g+ G -fpp- FPp]'dp = - [eqdt + EgdT]

[6]
d(go+ Go) + [g+ G - Fpp- FPp- eqd - EQQIT dp = [eq+ eqd]' dt + [EQ+ EQQT dT



[7] Ldp = - [eqgit + EQgiT]

where L = eqq+ EQQ- Ppp - Ppp is the matrix of the derivatives of the compensated world
excess demands for the non-numeraire goods with respect to the non-numeraire prices. From
the standard properties L is negative semi-definite, but we make the standard assumption that
there is enough substitutability in demand or production between the numeraire good and the
other goods to ensure that L is negative definite [Dixit and Norman (1980, ch. 5)].

2. Wdfare and revenue effects of tax harmonization

The notion of harmonization is usualy taken to mean making the tax systems more
ouniformé. This entails both a process of convergence towards a common target and the
suggestion of determining this target as some kind of daveraged of the existing tax structures.
Clearly, the reform described as:

[8] dt=ab[H -1 dT=aB[H - T]

where a is a small positive scalar, and b and B are arbitrary positive numbers, fulfills the first
of the above-mentioned conditions. In effect, since the Gsized of the reform is ab and aB in
each country, [8] characterizes a program of domestic tax reforms in both countries involving
anon-uniform proportional convergence of t and T towards a certain common structure H.

Concerning the choice of the target vector H as some kind of Oaveraged, the
proposition to be discussed below refers to the process of convergence towards a target that
depends on the initial tax structures, t and T, the local demand responses in each country, eq
and Eqc, and the parameters b and B. More precisely, the target vector is given by:

[9] H =[begq+ BEqd [begg + BEQQ]

The interpretation of [9] becomes clearer when it is rewritten as a matrix weighted average of
the tax structures in the two countries:

[10] H=W=+[In-WT

where the éweightsd are W= [Deqq+ BEQd-leq( and [In- W = [begq+ BEQd B Eqc (and
In IS the identity matrix of order N). When the local demand responses are identical at the
starting position, eqq= EQc, We have H = Wt + (1-WT with W= by(b+B) and (1-w) = B/(b+B),
i.e.,, a convex combination of t and T. On the other hand, when there are no cross effects in
consumption, i.e., when ey and Eqc are diagona matrices whose elements g; and E;j; on the



principal diagonal are negative, H is also a weighted average of t; and T, Hi = Wt + (1-W)T;,
where the weights are W = Deji/(Deji + Beji) and (1-W) = BE;i /(Deji + BEii).

Notice that [8]-[10] include, as a particular case, that analyzed by Keen (1987,1989),
i.e.,, a uniform proportional convergence of all tax rates towards a common structure which
depends on the initial tax structures and local demand responses. In effect, when
b =B=1, [8] becomes dt = a[H -] and dT = @[H - T], [9] changes in an obvious way, and
[10] can be written as H = St + [In- ST, where now the dweightsd are S = [eqq+ EQd ™eqc
and [IN- S] = [egq+ Eod tEqc. It may be noted, incidentally, that Keen (1989, p. 7) himself
posits the program of harmonizing reforms in a non-uniform way very similar to [8], but he
ends up focusing on the uniform case. He discusses the welfare properties of this reform in a
model where the tax revenue is returned to the consumers as a lump-sum transfer and no
attention is paid to the effects associated with the governments having revenue requeriments or
providing public goods. In particular, he shows that under 6normal 6 circumstances, the reform
generates a potential Pareto improvement provided that it is supplemented with the
appropriate international transfer (between consumers). Furthermore, when the starting point
is a Nash equilibrium, there are Gexceptionald sSituations under which the reform is aso
actually Pareto improving, so that each country(4s consumer) benefits without any need for
an international compensation.

In the present context, the Nash equilibrium can be described as the result of each
government adopting the 6autonomous non-coordinated tax policyd analyzed in Rose (1985).
In other words, each country sets its tax structure to maximize its own welfare under the
assumption that the other one will not change its behaviour. Solving the optimal tax problem,
the Nash-equilibrium tax structures in each country, ty and Ty, verify:

eqdN = - (eq+ q(l'f)equpp + Ppp] _1pp + eq£ppp + Ppp] _1[eq+ g - Pyl
[11]

-1 -1
EQdNn=- QEqQ+ Q(l-F)EQC£ppr>+ Ppp] Pp+ EQC£ppp+ Ppp] [EQ+ G- Pp]
where g and Q are, respectively, the relative marginal excess burden for the home and foreign
country.(1) Notice that the dspeedd of the adjustment depends on b and B, and, if desired, it
may have an immediate interpretation in terms of q and Q. In effect, if we take b = q and

B = Q, then the country with the highest relative marginal excess burden would approach the
target given by H more 6quicklyd.

Thefirst step isto note that [8]-[10] imply that the following holds:

[12] eqfit + EQaT = ON



whose substitution into [7] implies that dp = oN. IN words, given the assumption that the
income effects for the non-numeraire commodities are zero, world producer prices would
remain unchanged after the reform. Under these conditions, [5] and [6] change in an obvious
way, and adding them we find:

[13] edu +d(go + Go) = t"eqfit + T "EQalT

Notice that [13] can be interpreted as implicitly characterizing the contours of a 6socia
welfare functiond whose arguments are u and (gg+Gg). On the one hand, e du is the income-
equivalent of the home countryAs consumer utility variation, and, on the other one, d(go+G)
provides a measure of the impact of the reform on the supranational government/ZEs revenue.
In a sense, [21] can be said that encompasses the welfare and revenue effects of the reform.
Now we have:

Proposition: Sarting from any initial position wheret T, the harmonizing reform [8]-
[10], entailing a non-uniform proportional convergence of all domestic tax structures
towards a target vector which depends on initial taxes, local demand responses, and some
(positive) scalars b and B, can be said to be welfare-improving in the sense that
e du + d(go+Gg) > 0. Furthermore, if the starting point is a Nash-equilibrium, the choice
of b and B is independent from the relative marginal excess burdens in each country, q
and Q.

In other words, provided that the welfare of the foreing country/ZEs consumer is kept constant
with an international transfer between consumers, the addition of the income-equivalent of the
home country/Es consumer welfare change and the variations in both countries/E revenue
arising from the harmonizing reform [8]-[10] is strictly positive.

Proof: Using [12], the right hand side of [13] can be rewritten as.
[14] t'egflt + T 'EQ@T =-a [T -] 'BEQQMT -1 >0

where the positivity follows from the fact that the matrix
BEQdNV= Begdbeqq+ BEqd “beqq=[(1/b)eqd + (1/B) EGH ™ is negative definite.

The essence of the result is not different from that in Keen (1987,1989). When income
effects are assumed away, [12] assures that world producer prices remain unchanged. In turn,
this implies that world supply, pp + Pp, will not change, as neither will world demand,
eq+ Eo+ g + G. With g and G fixed, the only effect effect of the harmonizng reform is a
oreallocationt of consumption between the consumers of both countries which transates into
an incressed value of egdu + d(gg+Gg). It is important to emphasize the extent of the



proposition, since it only says that eidu and/or d(gg+Gg) will be positive. Put another way,
both u and (gg+Gg) may be higher, but this does not exclude a situation where the home
country s consumer ZEs welfare is greater (lower) and aggregate revenue has fallen (grown).
It may even be the case that there is no change in the supranational government tax revenue, so
that the only effect of the reform is to generate a welfare gain to the home country/Zs
consumer. Actualy, this would be the analogue, in the present model, of Proposition 2 in
Delipalla (1997).(2

The situation depicted in figure 1 illustrates the case where N = 1. It shows the (private
plus government) demand schedules of two countries for some commodity, eq.) + g and
EQ(.) + G. Income effects are assumed away and g and G are fixed, so that al income and
revenue effects are through the (untaxed) numeraire. The supply side is not explicitly
introduced, as the reforms under examination entail that the world producer price p remains
unchanged. Given the destination-based taxes t and T, consumer prices in each country are
g=p+tandQ=p+ T, and the standard measures of excess burden in each of them can be
represented as the triangles ABC and DEF respectively. Since the harmonizing reform [8]-[10]
does not generate any change in aggregate production, it will not change aggregate
consumption either. As a consequence, the new consumer prices in each country, p + (t + t)
andp+ (T+ T), associated with areform implying| t|>| T, give rise to changes in each
country s demand that verify x =- X, where x and X denote private consumption. Under
these conditions, the reduction in excess burden in the high tax country, BCHG, is greater than
the increase in excess burden in the low tax country, IJFE. There is, therefore, an aggregate
welfare gain measured by the amount BCHG - 1JFE.

3. Concluding comments

This paper has discussed some questions dealing with the welfare and revenue effects
of a specific family of indirect tax harmonizing reforms. It has been argued that the property of
potential Pareto superiority of these reforms that has been extensively discussed in models
where the tax revenue is returned to the consumers as a lump-sum transfer may, in a sense, be
extended to a setting where the government uses its revenue to the purchase of commodities.
The results, however, hinge on a number of restrictive assumptions, some of them common in
the literature dealing with tax harmonizing policies. That of the feasibility of transfers between
consumers in the two countries seems particularly unrealistic. In any case, the real issue to be
addressed is whether Pareto improvements can occur as a result of tax harmonization in a
context where the governments have given public goods commitments that have to be totally
financed by indirect taxation. It seemms fair to say that more research on this subject is



warranted, but it may well be the case, as pointed out by Turunen-Red and Woodland (1991,
p. 181-2) that 6simple proposals that are Pareto improving might not exist.6

price
p+t AB
p+(t+ 1 N
p+(T+ T) I
p+T E
C IH J IF \D A
p \
eq) +9
EQ) +G
X X guantity

Figure 1: A partial equilibrium illustration of indirect tax harmonization



Notes

(1) Our model is simpler than that analyzed in Rose (1985), since both the interdependence
with the Orest of the worldd and some institutional features related to the dsupranational 6
government are excluded. Focusing on the behaviour of the home country, and adopting
the so-called expenditure function approach [Dixit and Munk (1977), Munk (1978)], the
control variables are g and u. Producer prices are determined endogenously via the market-
clearing conditions for the non-numerarire commodities, and the tax vector then follows
from substraction. The maximization problem to be solved by the home country involves
maximizing u subject to the consumerZEs budget constraint, e(1, p+t,u) = (1-f)p(1, p), and
the goverment/Es budget constraint, p'g +gg = (q - p)' e(1,9,u) + f (1, p). Denoting as m
and g the corresponding Lagrange multipliers, the first-order conditions allow one to write:

(g-m (g-m
€qdN = - gg eqt gg

-F)(Tofla) Pp + (/) Teq+ @ - Pyl

where (- Ny/C is the relative marginal excess burden from distortionary taxation in the
home country, and (Ylo/Yla)' Pp = fP/Tla captures the impact of a marginal change of ¢ on
the home country s pure profits. On the other hand, since the second expression in [1] can
be written asp = p(q,Q,u,U,g,G), it isimmediate to show that (Ylo/Ylg) = [ppp + Ppp] _1eq(,
from which the first expression in [11] follows in a direct way.

(2) Delipalla (1997) focus on Keen/Es rule (i.e., [8]-[10] with b =B=1) and calls éa reform

aonditionally revenue neutral A if it is revenue neutral at constant p [,] that is, for the
world as a whole, [eq+t'eqddt + [EQ+ T 'EQddT = 00 (p. 458). In terms of the present

mode, this condition implies d(gp+Gg) = 0, i.e, there is no effect on aggregate revenue

and du is positive. We can obtain further insight about this point focusing on the specia
case where loca demand responses are the same, eqq= EqQg thus implying that

H = (1/2)(t+T). Under these circumstances, the 6conditional revenue neutrality® condition
for the world as awhole requires that the following expression be zero:

[eq+ eqd] 'dt + [EQ+ Eodl] 'dT = % [T-1] Teq-Eql + at'eqql -%ft ‘eqd + T 'eqdl

Since the only terms that are unambiguously negative are t'eqq and T'eqq . this

expression will be zero only by chance. If this is the outcome in the simple and relatively
tractable case where eqq= Eg¢, we can only expect that this condition will become more

dificult to be fulfilled in more general settings.
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