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1 Introduction

The recent research on the taxation of international commerce has much in common
with, and owes a lot to, analyses of trade policy with imperfect competition in goods
markets. Its policy importance arises from the fact that, over the past decades, the
role of general consumption taxes as a means of financing the government budget has
increased substantially.! The ongoing process of international economic integration has
put severe limits on the enforceability of the destination principle, the yet dominant
mode of international commodity taxation which levies taxes in the country of con-
sumption and relies on border tax adjustments.? For these reasons the alternative of
levying commodity taxes in the country of production (origin principle) has become
increasingly relevant in policy discussions. This applies in particular in the European
Union (Keen and Smith, 1996) and in other integrating regions, such as the Commu-
nity of Independent States, but similar issues also arise for the taxation of interstate

commerce in the United States (Mikesell, 2000).

At the same time the conventional efficiency arguments, which favor the destination
over the origin principle under conditions of perfect competition, have also been chal-
lenged. The recognition that competition in goods markets may be far from perfect has
led some researchers to conclude that the taxation of international trade in the coun-
try of production may, in fact, be superior from a theoretical point of view (Keen and
Lahiri, 1998). However, in a number of recent papers it has also been shown that this
conclusion is not robust and similar ambiguities have arisen as in trade policy analyses
under imperfect competition. Since the underlying models are the same, this cannot
come as a surprise. Policymakers face the question of what then to conclude from these

exercises. In new trade theory, much clarity was gained by setting up more comprehen-

In the OECD average, taxes on total consumption accounted for 11.9% of total government
revenues (incl. social security contributions) in 1965, and this share has risen to 17.9% in 1998 (OECD
2000). This development is closely linked to the widespread adoption of the value-added tax (VAT),
which is now the primary commodity tax in more than 100 countries worldwide (Cnossen, 1998).

In the European Union, there is first empirical evidence that VAT evasion has grown following
the changes in VAT administration in the internal market (Nam et al., 2001). In North America, the
main issue is the growth of electronic commerce, which has been shown to react very sensitively to

the level of sales taxation in the residence state of the consumer (Goolsbee, 2000).



sive models which allowed to compare results for a wide range of assumptions about
market structure and conduct of firms (Eaton and Grossman, 1986; Markusen and

Venables, 1988; Cheng, 1988; Helpman and Krugman, 1989; Brander, 1995).

The present paper is in the spirit of these works. By building our analysis on the two
workhorses of new trade theory, the models of international oligopoly and monopolistic
competition, we are able to capture aspects of market structure and conduct which,
judging from trade policy analysis under imperfect competition, can be expected to be
of crucial importance for the comparison of international tax regimes. These are (i) the
nature of strategic interaction between firms, notably the distinction between decision
variables that are strategic substitutes or strategic complements, (i7) the distinction
between segmented and integrated markets, (iii) the degree of substitutability of goods

in demand, and (iv) the role of international mobility of firms.

In order to carry out such a comprehensive study of the regimes of commodity taxa-
tion in a transparent way, we apply two strategic devices. The first is to make some
fundamental assumptions that keep the models tractable and permit to compare the
results of different models in similar scenarios. Therefore, we focus on non-cooperative
tax policies® and assume throughout the analysis that the (two) competing countries
are identical in all respects. Moreover, we work with simple functional forms. To tie
our analysis to previous studies of trade policy we use those specifications that are
standard in studying oligopolistic markets (symmetric, quadratic, quasi-linear utility)
and monopolistic markets (CES utility and iceberg transport costs). Clearly, adopting

these assumptions implies some loss of generality.

Our second strategic device is to develop a general welfare-theoretic framework and a
methodological strategy centering around the concept of the indirect utility function.
Apart from being a flexible tool to incorporate alternative market structures and model
specifications*, this approach allows us to isolate, classify and study the various tax

spillovers (tax externalities) that a tax change in one country has on the welfare of

3Present international arrangements leave countries almost full autonomy to set general commodity
tax rates at the national level. International coordination occurs only in the European Union, and even
there the current minimum VAT rate of 15% is binding only for a single member state (Luxembourg).
4See e.g. the syntheses of trade policy and regional integration in Markusen and Venables (1988),

Helpman and Krugman (1989) and Baldwin and Venables (1995).



others. The simplicity of the underlying models allows us to determine the cooperative
(Pareto efficient) tax rate as well as the non-cooperatively chosen tax rates for all
cases under consideration. More importantly, evaluating the various spillovers at the
cooperative tax rate allows to explain why previous studies have obtained conflicting
results, and to clarify the nature of results in more general settings. In particular,
we incorporate a public good and highlight the crucial role that the existence of a
government revenue motive plays for the evaluation of tax spillovers, and for the choice

between the destination and origin regimes.

The paper is set up as follows. Section 2 briefly reviews the existing literature on inter-
national commodity taxation. Section 3 develops the general framework in which our
analysis is carried out. Section 4 discusses the benchmark case of perfect competition in
all goods markets. Section 5 compares destination- versus origin-based commodity tax-
ation in an international duopoly model when firms compete over quantities. Section 6
analyses the same framework with price competition of firms. Section 7 introduces a
model of monopolistic competition and international firm mobility. Section 8 compares

the results obtained in the different settings and Section 9 concludes.

2 A brief review of the literature

The earlier literature on commodity tax competition has assumed that goods markets
are perfectly competitive. In a setting where cross-border purchases by consumers are
effectively taxed in the country of origin, Mintz and Tulkens (1986) isolate two fun-
damental spillovers of tax policy, which affects both consumer prices and tax revenues
in the foreign country. For the case of revenue-maximizing governments, Kanbur and
Keen (1993) demonstrate that the externality on foreign tax revenues dominates, and
commodity taxes will be set inefficiently low under the origin principle. Since there is
no comparable downward pressure on tax rates under the destination principle, this
finding constitutes one main efficiency argument in favour of the destination princi-
ple under conditions of perfect competition. Lockwood (1993) shows, however, that
the comparison between the two tax regimes is less clear-cut when additional terms
of trade effects enter the analysis. The literature dealing with perfectly competitive

product markets is systematically summarised in Lockwood (2001, sections 2 and 3).



More recently, there have been a number of contributions analyzing the effects of inter-
national commodity taxes under imperfectly competitive market structures. One set
of papers compares the destination and origin principles in a model of international
duopoly where two firms, one in each country, produce a homogeneous good. In this
setting, Keen and Lahiri (1998) show for a variety of cases under both coordinated and
non-coordinated tax setting that the origin principle is likely to dominate the destina-
tion principle from a global efficiency perspective. One particularly noteworthy result
of their analysis (Proposition 6) is that when countries are identical, non-cooperative
taxation under the destination principle causes efficiency losses, whereas tax competi-
tion under the origin principle yields the first best. Haufler, Schjelderup and Stahler
(2002) have introduced transport costs and market segmentation into this model and
show that the welfare comparison between the two tax regimes becomes ambiguous in
this case. For low levels of transport costs the origin principle continues to dominate,
but this ranking is turned around in favor of the destination principle when transport

costs become sufficiently high.

A different strand in the literature combines imperfect substitutability of goods with
profit-making firms. Lockwood (2001, sec. 4 and 6) assumes that firms can export
into foreign markets, but they cannot relocate abroad. In this model taxes levied under
either the destination or the origin principle create international spillovers on the profits
of foreign firms, and the welfare comparison of Nash equilibria under the two regimes
is ambiguous. Haufler and Pfliiger (2003) use a model of monopolistic competition that
incorporates transport costs and allows for international mobility of firms, but does not
incorporate a public good. A striking result of this analysis is that non-cooperative tax
policy under the destination principle achieves the first best, because the tax spillovers
on foreign rent income and foreign consumer prices exactly offset each other. Hence,
in the absence of a government revenue motive the monopolistic competition model
with firm mobility and the duopoly analysis of Keen and Lahiri (1998) have directly
conflicting implications for the choice between the destination and origin regimes when

tax rates are set non-cooperatively.®

SA still different approach is taken by Haufler and Schjelderup (2003), who compare the stability
of collusive agreements in a repeated game setting under the destination and origin principles. Their

analysis yields a (qualified) conclusion in favor of the origin principle, in the sense that this tax regime



3 A general welfare-theoretic framework

Preferences and consumption

In order to capture and illustrate the variety of effects that commodity taxes can have
in settings of imperfect competition, a framework is needed that is general and simple
at the same time. This section presents our choice of such a model. We consider a
world which consists of two symmetric countries, home and foreign, where the foreign
country is denoted by an asterisk (*). The following model description is for the home

economy only, all expressions for the foreign country are analogous.

There are n identical consumers in the domestic economy. Each consumer owns one
unit of capital and supplies one unit of labour without loss of utility. She derives
(direct) utility u(.) from the consumption of three private goods, z,y and z, and from
the consumption of a public good, g. Good z is the numeraire, which is assumed
to be untaxed. Goods = and y are taxed either according to the destination principle
(henceforth: DP) or according to the origin principle (henceforth: OP).% It is convenient
to perform the analysis not in terms of the direct utility of the representative consumer,
but in terms of her indirect utility function, v. Indirect utility depends on the vector
of consumer prices in the home country ¢ = (g, ¢y, 1), the value of the consumer’s

endowment (or income) e, and the level of public good provision g:

v(q,e,9) = ulz(g, e),y(q,e), 2(q, ), g]. (1)

Here x(.), y(.) and z(.) are the consumer’s Marshallian demand functions. In the fol-
lowing we place some restrictions on the consumer’s direct utility. First, utility is a
quasi-linear function of private goods with the numeraire entering linearly and where
all goods are assumed to be consumed (different yet standard quasi-linear specifica-
tions shall be used and explained as we go along). The marginal utility of income is
then unity and the demand for x and y is independent of the consumer’s income. Sec-

ond, utility is additively separable between private goods and the public good and the

is more likely to destabilise socially undesirable cartels.
6If all goods (including the numeraire) are taxed at the same rate, the destination and origin
regimes are equivalent under rather general conditions, including the case of imperfect competition.

See Lockwood, de Meza and Myles (1994).



marginal utility from public good consumption is constant, dv/dg = § > 1.7 Totally
differentiating the indirect utility function, using Roy’s identity, and dividing by the

marginal utility of income, dv/de = 1, we obtain
dv = —x(q)dq, — y(q)dg, + de + ddg. (2)

The representative consumer receives income from her endowments of one unit of labour
and capital. Denoting the wage rate in the home economy by w, the return to capital
by r and allowing for the possibility of lump-sum taxes h gives the per-capita budget

constraint in the home country
e=w+r—h. (3)
Production

The untaxed numeraire good, z, is produced in perfectly competitive markets using
labour as the only input. Quantities are chosen such that it takes one unit of labour to
produce one unit of the numeraire. The numeraire good is tradable without cost and

is produced in both countries. These assumptions fix wages in both countries at unity®
w=w"=1 (4)

The focus of our analysis is on the imperfectly competitive sector. Different market
structures are allowed for the taxed goods = and y, which will be described in detail in

subsequent sections.

Government

We denote by t, k € {d,o} the common commodity tax rate on the non-numeraire
goods, which is levied either according to the destination principle (k = d) or according

to the origin principle (k = 0). The home country’s per capita tax bases under the two

"This assumption is needed to keep the analysis tractable when the marginal source of tax revenues
is endogenously determined in the model (see below). Alternatively, the marginal utility from public
good consumption can be allowed to vary with the level of ¢ when the marginal source of tax revenues
is determined outside the model. The latter approach is taken, for example, by Keen and Lahiri (1998).

8 An alternative modelling strategy with similar implications is to choose labour as the numeraire

and to assume that labour is perfectly mobile across countries. See Lockwood (2001).



regimes are denoted by b;. Under the DP the tax base is domestic consumption per
capita, whereas under the OP it is domestic per-capita production. The public good
represents an alternative use of the private numeraire good; hence its cost of production
is unity. Moreover, it is of the quasi-private type, i.e., there are no scale economies in
providing it to a large number of consumers.® The government budget constraint is
then

g =tkby +h Yk € {d o} (5)

This formulation allows for two different cases. In the first, the lump-sum tax h is
available. One interpretation of this case that is frequently used in the trade literature
is that no public good exists and all commodity tax revenues are redistributed to the
consumer lump sum. An equivalent interpretation, which will be employed here, is
that the valuation of the public good by consumers is 6 = 1 and the public good is
effectively a perfect substitute for private income [cf. eq. (2)]. In the second case h =0
and the public good must be entirely financed from commodity taxes. Since the latter
are distortive this case implies that the consumer’s valuation of the public good must
exceed unity, and be sufficiently high to induce positive commodity tax rates. In the
following we therefore distinguish between the case of lump-sum finance, 6 = 1, and
the case of commodity tax finance, 6 > § > 1, where § denotes the consumer’s valuation

of the public good that induces a zero commodity tax.'°

Cooperative and non-cooperative tax choices

The different elements of the representative consumer’s indirect utility function (the
consumer price index, income and the level of public good provision) can all be affected
by commodity taxes. Hence, the indirect utility can be written as v(tx, ), where ¢} is
the tax rate chosen by the foreign government. We shall work with a simple utilitarian

welfare criterion so that the social planner maximises the sum of utilities, v +v*.*! The

9This formulation is frequently used in related models since it simplifies the notation without
changing any of the results. See, e.g. Bucovetsky (1991) and Wilson (1991).

10T the analysis below we determine the critical value § which induces a zero tax rate under
cooperative tax policy. The reader should be aware, however, that this is only a necessary condition,
since non-cooperative tax rates are below the cooperative tax in several of the cases analysed.

"This is a valid welfare criterion since the marginal utilities of income are equalised (equal to one)

with quasi-linear utility functions in both countries.



cooperative choice of tax rates (t.,t}) then follows from the two first-order conditions

D g aa W
dt,  dt, dt:  dt;

= 0. (6)

Since the countries are symmetric, these two conditions must yield identical conditions
for the cooperative (Pareto efficient) tax, and it is sufficient to look at one of them.
Moreover, due to symmetry, the two countries can be treated as a single large economy
in the cooperative case, making the distinction between destination and origin taxation
irrelevant. Hence, the cooperative tax rate can either be derived under the destination
or under the origin regime. In general, it is easier to derive the optimal cooperative tax

rate under the destination regime, and this is how we will proceed below.

In the non-cooperative case, each government maximises the indirect utility of its own
representative consumer. Accordingly, the non-cooperative tax rates follow from

dv dv*
Uy d
dt, B

=0 Vke{do} (7)

Again, the non-cooperative tax rates (g4, t5) under the DP and (¢,,t}) under the OP
can be derived from one of these conditions, as the two countries will choose the same

tax rate in the non-cooperative equilibrium.

In contrast to the two independent governments, the social planner’s choice of tax
rates internalises all possible externalities between the two countries. It follows from the
comparison of conditions (6) and (7) that any discrepancy between the cooperative and
the non-cooperative choice of tax rates must lead to spillover terms dv*/dt) and dv/dt;.
To determine whether non-cooperative tax rates are above or below the cooperative
level, the spillovers must be evaluated at the cooperative tax rate. This property will

play a central role in the subsequent analysis.

The domestic welfare effects of a change in the home country’s tax rate are obtained
by substituting (3) and (5) in (2), differentiating with respect to ¢, and using (4). This
gives!?

dv dq,

_ dgy dr dby,
g~ |9 g Tl dtk}+dtk+6<bk+tk dtk) VEke{do} (8

12Note that the terms involving the lump-sum tax h do not affect the net welfare changes in (8)
for either of the two cases of financing the government budget. This result follows trivially if A = 0.
If h > 0 then § = 1 from our above discussion, and the loss in private income is exactly offset by the

utility gain from the public good.



The externalities on the foreign country’s welfare are analogously derived as

dv* dgq;

- dg,|  dr* dbs
i TS dty

oty
dts, + dts, + Ok dts,

+y7(¢") V ke {d,o}. (9)
Three possible externalities can be distinguished in (9), when governments choose their
tax rates independently (cf. Lockwood, 2001). The bracketed first term on the RHS
of (9) represents a private consumption spillover, the second term is a rent spillover and
the third term is a public consumption spillover. The market forms that we consider in
the following give rise to a variety of combinations of these three basic externalities,
and the net spillovers will generally differ under the destination and origin regimes of

commodity taxation.!?

4 The benchmark: perfect competition

The case where all goods markets are perfectly competitive, and production in the
taxed sector takes place with constant returns to scale, is discussed in detail by Lock-
wood (2001, sections 2 and 3). Our treatment can thus be brief and serves primarily
as a reference point for the discussion in later sections. To facilitate this comparison,
it proves convenient to introduce the same assumptions about preferences and produc-
tion technologies that will be used in the duopoly framework below. We assume that
production of each good uses labour inputs only. With perfect competition this implies
that capital (profit) income in (3) is 7 = 0. This fixes the producer prices for  and y
at their unit labour costs, denoted by ¢;, i € {x,y}. The home country produces goods
x and z while the foreign country produces y and z. Commodity taxes levied on x and
y (in home and foreign, respectively) are modelled as specific taxes. The per capita tax
base in the home country is by = x + y in the destination regime and b, = x + z* in

the origin regime.

Preferences are represented by a symmetric, quadratic, quasi-linear utility function

which is widely used in industrial organisation and trade (e.g. Singh and Vives, 1984;

13The signs of the spillovers in the different models are summarized in Table 1. The reader may find
it convenient to refer to this table as the analysis proceeds, even though an explicit discussion of the

table is deferred to Section 8.



Markusen and Venables, 1988). This gives, for the home consumer

B
u(z,y,2) = ale +y) = 5 vy —yay+z, B>,

where (/) measures the degree of heterogeneity between the two taxed goods and
(B = ~ represents the special case of homogeneous goods. In the following, we will
generally assume that goods z and y are substitutes (v > 0). Utility maximization

yields linear inverse demand curves

G =a—fr—y, qy = a— [y —yzx. (10)

Inverting (10) gives demands for goods = and y in the home country

X

o B Yy o Py Y e
R 1) S - ) S Rl il e Rl e S

As explained before, it is simplest to derive the cooperative tax rate under the desti-

nation regime. Consumer prices in the home and the foreign country are then
g = ¢; + tq, @ =c+t;, Vie{ry} (12)

From (12) and (11), and noting that profit income in both countries is zero, we can
calculate all terms in (8)—(9). Using the results in (6) and solving for the cooperative

tax rate under perfect competition (superscript P) gives:

G-D+y B+7) o

th = > 0. (13)

¢ 29

Eq. (13) has a familiar interpretation. With lump-sum finance (6 = 1) the optimal
cooperative tax rate is zero, as any non-zero tax distorts consumers’ choices between the
taxed goods and the untaxed numeraire. Hence the threshold value for the consumer’s
valuation of the public good is 6 = 1 in this case, and any level of § > 1 is consistent

with a positive commodity tax rate.

The spillovers under the DP are evaluated from (9), using (12) and (11). This gives

dv*
=0. 14
i (14)

Eq. (14) reproduces the benchmark result that non-cooperative tax policy under the
destination principle is Pareto efficient when perfect competition prevails in goods

markets and producer prices are fixed (cf. Lockwood, 2001, Proposition 1). The reason

10



is apparent from (12): a destination-based tax increase in one country does not affect
consumer prices abroad, and hence does not impact on foreign consumption plans and

the foreign tax base.'*

Under the origin principle, the consumer prices in home and foreign are
qx ZQ; :Cx+t07 qy:q; :Cy—i_tZ' (15>

Recalling that good x is produced by home and good y by foreign, the foreign consumer
price of good z is now directly affected by a domestic tax increase. Using (15) and (11)
in (9), and evaluating at the cooperative tax rate (13), the tax spillovers on foreign
welfare are )

‘%:—xw (5_25) (_f”j)y”. (16)

The first term in (16) is a negative consumer price spillover on the foreign country.

The second term is a public consumption spillover, which must be evaluated at the
cooperative tax rate. If lump-sum taxes exist (6 = 1) the cooperative tax rate and the
public consumption spillover are zero and the net externality is negative.!® If commodity
tax revenues must be positive (§ > 1), then the consumer price and tax base spillovers
are counteracting. This ambiguity is already present in the fundamental contribution
by Mintz and Tulkens (1986). Eq. (16) shows the conditions under which the tax base
externality dominates the private consumption spillover: (i) if governments behave as
revenue-maximisers (0 — o0), only the public consumption externality matters and
taxes will be unambiguously set ‘too low’ (cf. Kanbur and Keen, 1993); (i) if goods x
and y are close substitutes (§ — +) the tax-induced increase in foreign consumer prices
becomes negligible, relative to the changes in the foreign tax base (cf. Lockwood, 2001,

Proposition 2).!6 We summarise our findings in this section in

4Note, however, that the assumption of fixed producer prices is critical for this result. If producer
prices are variable, a tax change under the DP will generally cause producer price spillovers (terms-
of-trade effects) in the foreign country (see Lockwood, 1993; 2002, section 3).

15The consumer price spillover under the OP will also disappear when the two countries are sym-
metric and produce the same goods. In this case there will be no trade and z* = 0.

16Tockwood (2001, Prop. 2) also considers the case where x and y are complements; this corresponds
to 7 < 0 in our setting. Eq. (16) shows that the tax base externality then changes its sign, and non-

cooperative taxes under the OP unambiguously exceed their Pareto efficient levels.

11



Proposition 1: With perfectly competitive goods markets and fized producer prices,

the following holds [Lockwood, 2001, Propositions 1 and 2/:

(a) under the destination principle, tax rates in the non-cooperative equilibrium are at

their Pareto efficient level for any level of 9;

(b) wnder the origin principle, taz rates in the non-cooperative equilibrium (i) are
above their Pareto efficient level when lump-sum taxes exist (6 = 1); (ii) are below
their Pareto efficient level when governments behave as revenue maximisers, or when

d > 1 and the tazed goods are close substitutes (3 — 7).

5 International duopoly with quantity competition

With imperfect competition rent spillovers are encountered in addition to consumer
price and public consumption spillovers. Moreover, governments now have a motive to
correct the production distortion by means of a subsidy, and the optimal coordinated
tax rate is no longer zero in the presence of lump-sum taxes. From analyses of strategic
trade policy, it is well known that the results of policy interventions are sensitive to
the assumptions whether firms use quantities (Cournot case) or prices (Bertrand case)
as strategic variables (Eaton and Grossman, 1986), whether markets are integrated
or segmented (Markusen and Venables, 1988), and whether goods are homogeneous
or heterogeneous. To compare the different cases, this section analyses quantity com-
petition between firms and the next section takes up price competition. Under both
specifications of firm behavior we allow for heterogeneous and homogeneous goods, and

we consider segmented and integrated markets.

The demand structure of our heterogeneous duopoly model is the same as in the pre-
vious section and leads to the inverse demand functions given in (10). On the supply
side, good x is now produced by a single firm located in the home country, and good y
is produced by a single foreign firm. The production of both goods requires ¢ units of
labour per unit of output. We assume that the entire capital stock of each economy is
used to set up a production plant in order to produce at all, and we think of profits
accruing to each firm as generating an implicit rent r» x n for this fixed factor. This

profit income is fully distributed to the consumers in the residence country of the firm.

12



Exports of either firm to the other market cause trade costs of s per unit of the good

shipped. Hence, per-capita profits of the two firms under DP and OP are

*

Ta = (Gu—c—ty) T+ (g —c—s—t3) 2", 1= (q,—c—ty) y"+(qgy—c—s—tq) y, (17a)

ro = (qe—c—to) x+(gz—c—s—to) a*, 15 = (g —c—15) y"+(gy—c—s—1;) y. (17b)

Egs. (17a)—(17b) hold for both Cournot and Bertrand competition of firms. In each of
the different scenarios analysed in the following we first consider the standard ‘recipro-
cal dumping’ model (Brander, 1995, sec. 4), which assumes that markets are segmented
and firms maximise profits in each market independently. We then turn briefly to the

case where markets are integrated.

With firms behaving as Cournot competitors and assuming that markets are segmented
and demand curves are linear as in (10), reaction functions in quantity space are
downward-sloping and the quantities supplied by the duopolists are strategic substi-
tutes (Bulow et al., 1985). This result, and the following expressions, are derived in
the appendix. Under the DP, which we use to determine the cooperative tax rate, the

equilibrium quantities of firms are given by

x:(Qﬁ—fy)(a—c—td)—i-'ys y:(Qﬁ—fy)(a—c—td)—Qﬁs. (18)

26+7) 26-7) (28+7) (268 —7)

The cooperative tax rate in the Cournot duopoly case (superscript C') is then

o _[6=1) 28+ - A=) )
: A1) (2B +7) Bl

From (19) the cooperative tax rate is negative in the Cournot duopoly model when

(19)

lump-sum taxes exist (6 = 1). The subsidy raises the consumption of both goods x
and y and thus corrects the distortion arising from imperfect competition. It is also

inferred from (19) that the cooperative commodity tax rate turns positive if § > 6¢ =

(38 +7)/(28 + 7).

5.1 Destination Principle

To determine the non-cooperative tax rate under the destination principle, we use (18)

together with the inverse demands from (10), profits from (17a), the tax base by = x+y

13



and (8) in (7) to obtain

o (=D @EE-1)Ra=-9—s—Fs
‘ 2 (25— 1) (26— )

A comparison with (19) shows that the non-cooperative tax rate under the destination

(20)

principle exceeds the cooperatively chosen tax. An explicit analysis of the tax spillovers
provides an intuition for this finding. Using (18) in (10) we see that consumer prices in
one country do not depend on the other country’s tax rate when markets are segmented
and the DP is applied. Hence, as in the benchmark case of perfect competition, there
is neither a consumer price spillover nor a public consumption spillover. The remaining
spillover on foreign profits is derived by differentiating (17a) and using (18) and (10)

in (9). This gives
dv* dr* =20y
dty dty 2B+

Hence, the rent shifting externality and thus the net spillover on foreign welfare is

< 0. (21)

unambiguously negative. A consumption tax in the home country lowers domestic
demand for good y and this reduces the profits earned by the foreign firm in the home
market.!” This provides an incentive to national policymakers to set non-cooperative
tax rates in excess of their Pareto optimal levels. This incentive is present in both the
homogeneous and the heterogeneous variant of the model (3 > «), and it arises under

lump-sum finance and commodity tax finance of public goods.

The analysis of integrated markets assumes that, for reasons of arbitrage, each firm
must set the same producer price for its product in the domestic and foreign markets.
The analysis of this case, simplified by setting s = 0, is found in the appendix. The
core difference to the segmented market case is that a domestic tax increase, which
causes a reduction in the domestic producer price in the firm’s optimum, will now
also reduce the firm’s producer price abroad. With the foreign country’s (destination-
based) tax rate unchanged this reduces the foreign consumer price and hence leads to
a positive consumer price spillover. The increase in foreign demand in turn raises the
foreign tax base. At the same time, the domestic tax increase still causes a negative
spillover on foreign profits. When lump-sum taxes exist the public consumption effect

is evaluated at a negative cooperative tax rate, and the net effect on foreign welfare

ITThis is similar to the incentive for a small country to levy a positive import tariff in imperfectly

competitive markets, in order to reduce foreign profit income (Brander and Spencer, 1984).
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is unambiguously negative. When commodity tax revenues must be positive, however
(§ > 6% > 1), the public consumption externality turns positive and the net externality

will also be positive when § is sufficiently large [0 > 2; see (A.5) in the appendix].

5.2 Origin Principle

Under the origin principle the profit equations in (17b) apply. Again, we initially assume
that markets are segmented and determine the production levels for the home firm.

These are (see the appendix)

. (a—c¢) N v(s+t5) — 20t, o (o —¢) N vt —20(t, + ) . (22)

(264 ) (462 —~2) (26+) (462 —~?)

The foreign firm’s production plans y, y* are analogous. To derive the non-cooperative

tax rate under the origin principle we use (22) in (10), profits from (17b), the tax base
b, =+ 2* and (8) in (7) to get

o @B=D{E-1) (4P = )20 =) = 5] = (0= )25+ + )} + 287

° (28 =)y (B—=7) (26 = 1) +106% (6 — 1) + 266 (35 + 7)] (23)
In its general form this expression is too complex to compare it to the Pareto efficient

tax rate [eq. (19)]. However, in the special case where lump-sum taxes exist (6 = 1)
and goods are homogeneous (3 = v) eq. (23) reduces to t¢ = —[2(a — ¢) — s]/4, which
corresponds to the cooperative tax rate in this case. This is the efficiency result for the

OP obtained by Keen and Lahiri (1998, Proposition 6).8

To develop an understanding for this result, and analyse more general cases, we look at
the various spillovers of tax policy. Eq. (22) shows that equilibrium quantities depend
on tax rates in both countries. Using this in (10) shows that a domestic tax increase
raises foreign consumer prices and thus leads to a negative consumer price spillover. In
contrast, the rent spillover is positive as a domestic production tax makes the domestic
good more expensive in both national markets and thus increases foreign production

(y + y*). Finally, the foreign tax base increases for the same reason and the sign of

BOur framework shows that this result extends to the incorporation of trade costs, which are
absent in the analysis of Keen and Lahiri. However, this generalization holds only for the case of

linear demands (see Haufler, Stéhler and Schjelderup, 2002).
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the public consumption spillover is the same as the sign of the cooperative tax rate.

Using (17b), (22) and (10) and evaluating at the Pareto efficient tax rate gives

dvt (0 -DyR(a—-c)—s] 2" (B-7) (24)

dt,  26-7[26+7)(26-1)-8 (26-7)

The first term in (24) is positive if § > 1, but disappears when lump-sum taxes are
available. The second term is negative whenever § > + and disappears in the homoge-
neous duopoly case (5 = 7). When the two special cases § = 1 and § = « are combined,
the resulting net externality is zero. Hence our treatment shows that the result of Keen
and Lahiri (1998, Prop. 6) derives from the interplay of a positive rent spillover and
negative consumer price and public consumption spillovers. Note, in particular, that
with 0 = 1 the public consumption spillover is evaluated at a negative Pareto optimal
tax rate [see eq. (19)]. Intuitively, the rise in the foreign tax base caused by a domestic
tax increase will raise total subsidy payments made by the foreign government, and

thus leads to a welfare loss abroad.

Once we depart from this special case, net externalities do arise from non-cooperative
taxation under the OP. If lump-sum taxes exist, but goods x and y are differentiated
(6 > 7), the net externality is negative and origin-based taxes will be set inefficiently
high. Intuitively, a low substitutability between x and y makes it more difficult for the
foreign country to shift away from the imported good, strengthening the negative pri-
vate consumption externality. Conversely, if commodity taxes are positive (§ > § > 1),
but we maintain the assumption that x and y are homogeneous goods, the net external-

ity is positive and tax rates are inefficiently low in the non-cooperative equilibrium.!®

With integrated markets, and in the absence of trade costs, all welfare effects are un-
changed from the above analysis (see the appendix). Intuitively, note from (22) that
the optimal outputs produced for the home and the foreign market are identical for
s = 0. Hence a domestic tax increase affects domestic and foreign output in the same
way, and it is immaterial whether profits are maximised separately for each market, or

with respect to joint output. Our findings in this section are summarised in

19Keen and Lahiri (1998, Proposition 7) also consider a revenue motive in their analysis and show
that for sufficiently low values of their excess burden parameter (§ < 1.24), the origin principle
continues to dominate the destination principle (cf. footnote 7). Note, however, from (19) that § > 1

is not a sufficient condition for the cooperative tax rate to be positive in this model.
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Proposition 2: If goods markets are characterised by international duopoly and the

domestic and the foreign firm compete over quantities, the following holds:

(a) under the destination principle, tax rates in the non-cooperative equilibrium (i)
are above their Pareto efficient level when markets are segmented (for any level of §),
or when markets are integrated and lump-sum taxes exist; (ii) are below their Pareto

efficient levels when markets are integrated and § is sufficiently high (§ > 2);

(b) wunder the origin principle, and with either segmented or differentiated markets,
tax rates in the non-cooperative equilibrium (i) are at their Pareto efficient level if
lump-sum tazes exist (6 = 1) and the tazed goods are homogeneous (3 = ~y) [Keen and
Lahiri, 1998, Proposition 6]; (ii) are above their Pareto efficient level if 6 = 1 and the
taxed goods are differentiated; (iii) are below their Pareto efficient level when § > 6 > 1

is sufficiently high, or when the taxed goods are close substitutes (f — ).

6 International duopoly with price competition

We now turn to the case where the two firms engage in price competition. With linear
demand functions, the reaction functions in price space are upward-sloping so that
the firms’ instruments are strategic complements. The opposite signs of the reaction
functions under quantity and price competition are crucial in determining the sign of
the optimal export tax in the literature on strategic trade policy (Eaton and Grossman,
1986). Our comparison of the Cournot and Bertrand cases allows us to analyse whether

results are equally sensitive in the context of international commodity taxation.

In the analysis of this section we abstract from transport costs, as they significantly
complicate the analysis without providing additional insights. Again we first analyse the
segmented markets case. The home country’s equilibrium prices under the destination
principle are given by (see the appendix)
o= qy = a(B =) + Blc+ta) ’
(26 =7)

from which the cooperative tax rate for the Bertrand duopoly (superscript B) can be

(25)

calculated as
s (a=al6=1) 28—) = (3—1)]
‘ (20-1)28—-7)—-B-7v)

(26)
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The differences to the cooperative tax rate under quantity competition [eq. (19)] are
apparent. In the benchmark case where 6 = 1 and 3 = =, the cooperative tax rate is
now zero, since firms will set prices equal to marginal cost in equilibrium. When lump-
sum taxes exist and goods are differentiated, then tZ < 0 follows from (26). Since
price competition between firms supplying differentiated goods will not be perfect, a
corrective role for government subsidies remains. The condition for the cooperative tax

rate to be positive in this setting is 0% = (38 — 27)/(28 — 7).

6.1 Destination principle

To derive the non-cooperative tax rate under the DP, we use (25) in the demand
functions (11), profits from (17a), the tax base by = x +y and (8) in (7). This yields

(—c)(6—1)

B _
ta = (20 — 1)

(27)

A comparison with eq. (26) shows that the non-cooperative tax rate will exceed its
Pareto efficient level when § > 7, and it will coincide with the cooperative tax when
goods are homogeneous. This is clarified by looking at the externalities caused by a
domestic tax increase. Observe from (25) that non-cooperative taxation in the desti-
nation regime again causes no consumer price spillovers when markets are segmented.
Hence, from (11), there will also be no effects on foreign demands and the foreign tax
base. The rent spillover on the foreign country is obtained by differentiating foreign
profits in (17a). Using this in (9) gives

dv*  dr* —2y(B — )
dtd n dtd n 25—’7

<0, (28)

Eq. (28) shows that, for y > 0, the rent shifting externality is strictly non-positive,
and thus has the same sign as under Cournot competition [cf. (21)]. However, the
magnitude of the externality is now inversely related to the degree of substitutability
between goods x and y, which determines the size of foreign rent income. In the special
case 0 = = foreign profit income is zero and non-cooperative commodity taxation under

the DP yields a Pareto efficient outcome for any level of 9.

The results are modified for integrated markets (see the appendix). If goods are differ-

entiated (8 > 7) and firms earn positive profits, a domestic tax change will lead the
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home firm to adjust quantities so as to reduce the producer price in the home and the
foreign market. This leads to a positive consumer price spillover and an increase in the
foreign tax base, in addition to the negative rent spillover. As in the case of Cournot
competition the public consumption effect and the net effect on foreign welfare will
be negative when lump-sum taxes exist, but the net externality turns positive when
consumption taxes are positive and § > 2 [see (A.11) in the appendix]. Finally, in the
special case of homogeneous goods, foreign producer prices are fixed and tax policies

under the DP are not associated with any externalities.

6.2 Origin principle

The equilibrium prices under the OP are derived in the appendix and given by

a(f =)+ Be P28t +717)
(26 —=7) 4p% — 2

This shows that the externalities of origin-based taxes with Bertrand competition of

Qe = Qy = (29)

firms are qualitatively the same as in the Cournot case. A domestic tax increase raises
foreign consumer prices and exerts a negative consumer price spillover on the foreign
country. At the same time, foreign output (y + y*), profits, and the foreign tax base all

increase. The non-cooperative tax rate is

5 B=7)(a—c) 200 - 1)(45* = %) = 2(5* = 7*) — 7] (30)
P68 =387 —9%) (20 - 1)+ 4B - By +%) (6 1)

From (30) the non-cooperative tax rate is zero if 3 = , which corresponds to the coop-

erative tax rate (26) when 6 = 1. Again this is the special case covered in Proposition 6
of Keen and Lahiri (1998), which also applies to Bertrand competition. For more gen-
eral parameter combinations it is difficult to derive any clear-cut conclusions from (30),
and we switch to calculating the externalities on the foreign country. Using (29) along

with (11) and (17b) in (9) and evaluating at the cooperative tax rate (26) gives

dv* _ 62(04 - C) 0 [2'7 (5 - 1) - (5 - 7)] (31>
dty  (28+7) B+ B-7[20-1)28-7)—-B-7]

The net spillovers summarised in (31) are very similar to the case of Cournot compe-
tition [eq. (24)]. If lump-sum taxes exist (6 = 1), but goods = and y are differentiated,

then the public consumption effect and the net externality on foreign welfare are both
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negative, and origin-based taxes will then be set ‘too high’ in the non-cooperative tax
equilibrium. In contrast, if commodity taxes must be positive (§ > 07), the public
consumption effect changes its sign and turns positive. If ¢ is sufficiently large, or if
goods = and y are sufficiently close substitutes, then a domestic tax increase causes
a positive net externality on the foreign country. In particular, as f — ~ the welfare
gain for the foreign country becomes arbitrarily large since, starting from a symmetric

equilibrium, the tax base responds infinitely elastic to an increase in home’s tax rate.?

As with Cournot competition, the firms’ maximization problems are identical in the
integrated market case when taxes are levied under the origin principle (see the ap-
pendix). Hence, the welfare effects derived above are unaffected by this model change.

Our results for price competition of firms are summarised in

Proposition 3: If goods markets are characterised by international duopoly and firms

compete over prices, the following holds:

(a) under the destination principle, tax rates in the non-cooperative equilibrium (i)
are at their Pareto efficient level when goods are homogeneous; (ii) are above their
Pareto efficient level when goods are differentiated and markets are segmented, or when
markets are integrated and lump-sum tazes ezist; (iii) are below their Pareto efficient

levels when markets are integrated and 6 is sufficiently high (6 > 2);

(b) under the origin principle, and with either segmented or differentiated markets,
tax rates in the non-cooperative equilibrium (i) are at their Pareto efficient level if
lump-sum tazes exist and goods x and y are perfect substitutes [Keen and Lahiri, 1998,
Proposition 6]; (ii) exceed their Pareto efficient level if § = 1 and goods are differenti-
ated; (iii) are below their Pareto efficient level when § > & > 1 is sufficiently high, or

when the tazed goods are close substitutes (3 — 7).

Comparing Propositions 2 and 3 shows that the implications of Cournot and Bertrand
competition are rather similar in our analysis. When lump-sum taxes exist (6 = 1), non-

cooperative commodity taxation under both tax principles will generally lead to tax

20Note that the homogeneous product case is logically consistent under price competition, so that the
equilibrium can be evaluated at 3 = . However, demands are discontinuous in this case (cf. Brander,
1995: 1414). A similar setting with infinitely elastic tax bases arises under Cournot competition when

the duopolistic firms are perfectly mobile internationally (Janeba, 1998).
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rates that exceed their Pareto efficient level. In comparison with the competitive bench-
mark (Proposition 1), the incorporation of profits thus introduces a strategic motive
for non-cooperative taxation under the DP. In contrast, except for some special cases,
the results for the OP are not fundamentally different for competitive and duopolistic
market structures. When commodity tax revenues must be used to finance the public
good, the net externality is reversed under the OP, if goods are sufficiently close sub-
stitutes, and the same is also true in some cases under the DP. Again, these results
are obtained for both price and quantity competition of firms. Hence, the distinction
between lump-sum finance and commodity tax finance plays a much more important
role in our duopoly analysis than the distinction between Cournot and Bertrand com-

petition of firms.

Why are the policy results in our analyis so robust with respect to the nature of com-
petition between firms, whereas the sign of an optimal trade intervention is reversed
when firms move from quantity to price competition? The focus of the classical anal-
ysis of strategic trade policy is on the case where all output is sold in a third market
(Brander and Spencer, 1985; Eaton and Grossman, 1986). Once domestic consumption
of the imperfectly competitive goods is incorporated, the motive to subsidise domestic
production also appears in the strategic trade policy literature. In fact, in the bench-
mark case where lump-sum taxes exist (0 = 1) and goods are homogeneous (8 = ),
our results for the origin principle (i.e., a production-based commodity tax) coincide
with the results in this literature. Under Cournot competition of firms, the motive to
correct the consumption distortion by means of a subsidy reinforces the rent-shifting
motive. The non-cooperative production tax is thus unambiguously negative, and it
is also Pareto optimal when the firms’ production costs are the same (see Bhagwati,
Panagariya and Srinivasan, 1998: 407). For the case of Bertrand competition and in-
tegrated markets, Eaton and Grossman (1986, Proposition 5) show that the optimal
production tax is zero when marginal costs of both firms are constant.?! This, how-
ever, is precisely the Pareto efficient tax rate in this case [eq. (26)]. Hence these results
from the trade literature correspond to both the analysis in Keen and Lahiri (1998,

Proposition 6), and to our Propositions 2b(i) and 3b(i).

21The consistent conjectures equilibrium stressed in Prop. 5 of Eaton and Grossman (1986) is the

Bertrand equilibrium under the assumptions made.
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7 Monopolistic competition and firm mobility

7.1 The model

Strategic interactions between firms, which have been at the root of the oligopoly model
analysed in the previous section, are absent in the second branch of new trade theory,
monopolistic competition. In the Dixit-Stiglitz-Krugman workhorse model (Dixit and
Stiglitz, 1977; Krugman, 1980), good z is to be thought of as a basket of differentiated
products, each of which is supplied by a single monopolistic firm producing under in-
creasing returns to scale. For our comparison of the two regimes of commodity taxation
we use a version of this model set up by Flam and Helpman (1987) to analyse trade
and industrial policies under monopolistic competition. This model has meanwhile be-
come a popular tool for policy analysis (e.g. Martin and Rogers, 1995; Pfliiger, 2001).
As before, we provide the main elements of the model in the body of the paper and

relegate all details to the appendix.??

The consumer’s upper-tier utility function for the numeraire good z and the basket x is
of the logarithmic quasi-linear form #Inx + 2. Then aggregate demand for the bundle

x is given by z(1,q) = 6/q and the representative consumer’s indirect utility is
v(1,qr,6,9) = —0lngy + e+ dg + [0(Inh — 1)].

Preferences for the different varieties of good = are described by a CES function, where
o > 1 is the constant elasticity of substitution between any two varieties and xj,
and z; denote a typical domestic and a typical foreign variety, respectively. These
preferences are fully characterised by the following dual consumer price indices for the
home country, where the goods index has been dropped from the price terms and m, m*

denote the number of domestic and foreign varieties
1
ga = (1+tq) [mpy 7 +m (Tpp) 7] 77, (32a)

Go = [m[(L+ o) pu' ™ + " [(L+£2) 7 pg =] 7 (32b)

Under each tax regime, the consumer price index depends negatively on the number

of domestic and foreign varieties. Two other features, which reflect different modelling

22For a detailed analysis of commodity taxation in this model, but without a public good, see Haufler

and Pfliger (2003).
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approaches in the oligopoly and the monopolistic competition literature are also ap-
parent from (32a)-(32b). First, transport costs enter here as a multiplicative factor
7 > 1 (the ‘iceberg’ formulation), rather than as the unit trade cost (s) employed in
the duopoly model. Hence the before-tax price of an imported variety is 7py, where
py is the price charged by each foreign monopolist, whereas the before-tax price of do-
mestic varieties is pj,. Second, it is standard in this framework to model (trade) taxes
in ad valorem, rather than specific, form.?3 It proves convenient to follow this practice
in our analysis of commodity taxes. The domestic consumer’s demands for individual
varieties can be recovered by applying Roy’s identity to these consumer price indices.
In the large group case the perceived elasticity of demand equals o, as each producer

ignores the influence of his own price on the consumer price index.

Total production of each variety, X, requires one unit of capital as a fixed cost. Pro-
duction takes place with one unit of labour producing one unit of output so that, with
w = 1 from (4), variable costs equal unity. Market clearing for each domestic variety
includes transport costs as an indirect demand. With z} denoting foreign per capita

demand for a domestic variety, the profit of a typical domestic firm is
T=(pn—1)nap+p,—1) 70" ), —r, (33)

where (n,n*) is the number of consumers in each country and r is the return to capital.

Under the Chamberlinian large group assumption profit-maximisation implies

Prn = pz = m (34)

Using this, the individual demand curves and exploiting symmetry the optimised profits
of a representative firm, 71x, k € {d, 0}, can be calculated and set equal to zero in a

long-run Chamberlinian equilibrium

A l1-o

fa= "B (g () @) =0, (@)
0 l1—0c

ity = ”f_h (L +t) g + (L+to)p (g)) ] —r =0, (35b)

1—0o

where 0 < p =171 < 1. In the long-run equilibrium the rate of return to capital

equals the firms’ operating surplus. Since each household owns one unit of capital by

23Under this assumption the elasticity of demand for each variety is unaffected by the policy instru-

ment (Helpman and Krugman, 1989).
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assumption, the return r corresponds directly to the per-capita profit expression in
the duopoly model of the previous sections. The new element here is that capital is

assumed to be perfectly mobile internationally. International arbitrage implies
r=r. (36)

Under the Flam-Helpman specification, the number of firms in each country, m in home
and m* in foreign, is equal to the amount of capital installed. With equal endowments

in both countries, the overall number of firms is determined by
m—+m* = 2n. (37)

The number of firms in each country and the rate of return to capital in the economy’s
general equilibrium are jointly determined by (36), the capital market clearing condi-
tion (37), price levels [(32a)—(32b)] and zero profit conditions [(35a)—(35b)]. Closed-
form solutions can be obtained for the three endogenous variables (my, m},r;) under
both commodity tax regimes, which are used to derive all other endogenous variables.
These are reported in the appendix [egs. (A.14)—(A.15)]. The cooperative tax rate in

the monopolistic competition model (supercript M) is then derived as

M (5o1)— L (39)

¢ o
In the presence of a lump-sum tax (0 = 1), the cooperative tax rate is negative and
corrects for the mark-up charged by monopolistically competitive producers. When
lump-sum taxes are not available, a revenue motive enters the analysis and commodity
tax rates will be positive when § > 6% = (0 + 1)/o. The same two counteracting
motives have also been present in the duopoly model analysed above. Finally, if the
different varieties of good x are perfect substitutes (¢ — o0), the second term in (38)
disappears as producers will then charge competitive prices [see (34)]. This corresponds
to the case of price competition between duopolistic firms when goods x and y are

perfect substitutes and 3 =~ [cf. eq. (26)].
7.2 Destination principle
The non-cooperative tax rate under the DP is derived in the appendix and given by

ty:(5—1)<1— ! )—1. (39)

20— 1 o
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A comparison with the cooperative tax rate (38) shows that t4 will be Pareto efficient if
either a lump-sum tax exists, or if the different varieties of good = are perfect substitutes
(0 — 00). To understand these conditions, and evaluate more general cases, we analyse

the tax spillovers on foreign welfare. These are summarised by (see the appendix)

dv* 0o%(5 — 1

d_:f}d " 2(0— 1)(6(0 5 )— e =0 (40)
There are two spillovers under the DP in this model, a negative rent spillover and
a positive private consumption spillover. The rent spillover has the same sign and a
similar interpretation as in the previous section. It is due to the fact that an increase
in the consumption tax reduces domestic demand for the differentiated good, and this
lowers the profitability of firms and the worldwide return to capital [see (A.18) in the
appendix|. In addition, a private consumption spillover arises in this model because
a domestic tax induces part of industry to relocate abroad, and this lowers transport
costs and hence the consumer price level in the foreign country [see (A.19)]. Finally, the

foreign tax base is not affected by a domestic tax increase under the DP [see (A.22)].

If domestic and foreign varieties are perfect substitutes (¢ — o0), both of these
spillovers will disppear. First, there will be no imports of z-goods in this case so that
no transport costs must be borne and the foreign consumer price level is unaffected
by domestic taxes. Second, producer prices approach marginal costs and the return to
capital is zero, eliminating the rent spillover. In this special case the model therefore
reduces to the competitive benchmark of section 4. The other special case arises when
lump-sum taxes are available to finance the public good (6 = 1). In this case the posi-
tive private consumption spillover and the negative rent spillover are exactly offsetting,
and the non-cooperative tax equilibrium under DP is Pareto optimal. This is the result

obtained in Haufler and Pfliiger (2003, Proposition 2).%

Equation (40) reveals that the Pareto efficiency of the DP no longer holds when rev-
enue from commodity taxes must be positive. Introducing a revenue motive causes the
optimal destination-based tax rate to increase, affecting the size of both spillovers. In

this model the positive private consumption spillover caused by the relocation of firms

24Tn the absence of a public good, this result carries over to an upper-tier utility function with a
variable own-price elasticity of demand for good x, and to a setting where countries have different

absolute factor endowments, but the same capital-labour ratio (Haufler and Pfliiger, 2003, Sec. 6).
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will rise more rapidly than the negative rent spillover. Hence the net spillover on the
foreign country turns positive and tax competition under the DP leads to tax rates
that are below their Pareto efficient levels. Finally, comparing (39) with (38) shows
that, for any given level of §, the deviation from the cooperative tax rate is the smaller,

the larger is the elasticity of substitution o.

7.3 Origin principle

Under the origin principle, the non-cooperative tax rate is (see the appendix)

i _ (1= p)2(0 = 1) 0® — (206 — 1)(1 — p) — 260°p]
’ o{[20 — (1= p)|(1 = p) +4do(0c — 1)p}

where 0 < p = 7177 < 1 should be recalled. If lump-sum taxes exist (§ = 1), the

(41)

non-cooperative tax rate under OP is seen to be unambiguously negative, and it does

not correspond to the cooperative tax rate (38) in this case.

We consider again the three familiar spillovers that a domestic tax change has on
the foreign economy. The consumer price spillover consists of two components in this
model. First, commodity taxes can be partly exported to foreign consumers when
taxation follows the OP, and this effect is clearly negative. There is also a positive
second effect on foreign consumers, however, as a domestic tax increase leads firms to
relocate to the foreign country and reduces foreign transport costs. It can be shown
that the second effect dominates and the net effect is to lower foreign consumer prices
[see (A.17) and (A.20) in the appendix|. Hence, contrary to the duopoly model, the
consumer price spillover under the OP is now positive. The sign of the rent spillover
is also reversed from the duopoly model, and is now negative. The reason is that the
reduced profitability of the home market is transmitted abroad through international
firm mobility, and the negative effect on the return to capital is the same as under
destination-based taxes [see (A.18)]. Finally, there is a public consumption externality
under the OP, which has the same sign as the cooperatively chosen tax [see (A.23)].

The tax spillovers on the foreign economy are summarised by

dv' (5= 1)0 {4p(o — 1)(L+ p)(60 — 1) + (L= p)*[20p(1 + 2p) + 1 + p— p* + p*]}

i, 2o — 1)(od — 12(1+ p)(L - p)?

L9040 +0)[(1 = p)* +40p][(1 = p)* = 1] = 2p(0 = 1)(1 = p)*}
2(00 = 1)*(1 + p)(1 - p)?

(42)
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Consider first the case where lump-sum taxes exist (§ = 1) and only the last line in (42)
remains. Recalling that 0 < p < 1 it is then seen that the net spillover on foreign welfare
is negative. The main reason is that the foreign country levies a negative tax rate in this
case, so that an increase in the foreign tax base implies a negative public consumption

spillover on the foreign economy.

When commodity taxes must be used to finance the public good (6 > d™) the co-
operatively chosen tax rate and hence the public consumption spillover turn positive.
Substituting 6" = (o + 1)/o from (38) into (42) it can be shown that the overall
effect dv*/dt, then switches its sign and also turns positive. Hence, when commodity
tax rates must be positive, non-cooperative taxation under the OP leads to tax levels
below their Pareto efficient values. Our results for the monopolistic competition model

are summarised in

Proposition 4: If goods markets are characterised by monopolistic competition, and

firms are mobile internationally, the following holds:

(a) under the destination principle, tax rates in the non-cooperative equilibrium (i) are
at their Pareto efficient level when o — 0o, or when lump-sum tazes exist [Haufler and
Pfliiger, 2003, Proposition 2]; (ii) are below their Pareto efficient levels when domestic

and foreign varieties are differentiated and 6 > § > 1;

(b) under the origin principle, taz rates in the non-cooperative equilibrium (i) are
above their Pareto efficient level if lump-sum tazes exist; (ii) are below their efficient

level when § > 6 > 1.

These results can be compared to the analysis of imperfectly competitive markets in
Lockwood (2001, sec. 4 and 6). His model shares with our analysis the assumption
that goods are differentiated, but it does not allow for transport costs and interna-
tional mobility of firms. This implies that the private consumption spillover working
through the relocation of firms is absent, and the case where the rent spillover is exactly
offset by a private consumption spillover when lump-sum taxes exist cannot arise in
Lockwood’s analysis. Therefore, the non-cooperative tax equilibrium under the DP is
Pareto efficient only if the rent spillover is also zero (see Lockwood, 2001, Prop. 8).

This corresponds to the case ¢ — oo in Proposition 4af(i).
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8 Comparison of results

To compare our results across the different models, Table 1 summarises the signs of
the three principal externalities, and the net effects, for both the destination and origin

regimes.

Several conclusions emerge from this synopsis. First, in models of imperfect competi-
tion, Pareto efficient choices can not generally be expected from non-cooperative tax
setting under either tax regime. Special cases that have been discussed in the previous
literature show that non-cooperative taxation under either the OP (in the duopoly
model; see Keen and Lahiri, 1998) or the DP (in the monopolistic competition model,
see Haufler and Pfliiger, 2003) can lead to a Pareto efficient outcome. However, all these
results are specific to a particular model of imperfect competition. Perhaps even more
importantly, they all refer to situations in which lump-sum taxes exist. In the more re-
alistic case where commodity taxes must be used to finance a public good (§ > & > 1),
Table 1 shows, in particular, that a Pareto efficient outcome cannot be obtained under

the origin principle in any of the models analysed.

Second, incorporating a government revenue motive is critical to determine the net
spillovers of tax policy. If a spillover on the foreign tax base exists, it has the same sign
as the cooperative tax rate. The latter will generally be negative when lump-sum taxes
exist (as commodity taxes are then used to correct the product market distortion), but
turns positive when consumption tax revenue must be positive to provide the public
good. Table 1 shows that this is particularly relevant under the OP, where a change
in the sign of the public consumption spillover switches the sign of the net externality
if either the consumer’s valuation of the public good is sufficiently large, or the taxed
goods are close substitutes. If one of these conditions is fulfilled, then non-cooperative
taxation under the OP leads to inefficiently low tax rates in all models of imperfect

competition analysed, just as in the benchmark case of perfect competition.

Third, under the DP the consumer price and rent spillovers generally follow a similar
pattern in the different models of imperfect competition. A domestic consumption tax
increase, which reduces the profitability of the domestic market, has a negative effect

on foreign rent income, whereas the consumer price spillover is non-negative. Under the
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Table 1: Summary of spillover effects under destination and origin regimes

Destination Principle

Origin Principle

priv. | rent | publ. net priv. | rent | publ. | net
cons. | spill. | cons. spill. cons. | spill. | cons. | spill.

(1) Perfect competition

§=1 0 0 0 0 G0 o | O
§>6F =1 0 0 0 0 -) 0 (+) | (+,)”
(2a) Cournot duopoly: segmented markets

6=1 0 () 0 ) )| #H ] 6] 0)0
§>0“>11] 0 () 0 ) O & &®) )
(2b) Cournot duopoly: integrated markets

6=1 + | 6O O ) G |G ] 00
0>0“>11| (+) | () | () | (=) | O | () | () | (+)°
(3a) Bertrand duopoly: segmented markets

6=1 0 | (0 0 0" || O | (H) | &) | (0
0>0%>1) 0 | (0" © 0 O &)
(3b) Bertrand duopoly: integrated markets

6=1 (+.0)° | (0" | (-0 | (0" || () | (+) | () | (0)°
0>0" 21| (0" | (0" | (0" | (+-0" ]| () | (H) | (H) | (+)"
(4) Monopolistic competition

6=1 (+,0)" | (-0)* | 0 0 G A I G I I G I I G
§>M>1[(+0°"| (0| 0 (+0° | ()| &) | (+H | B

(+): positive spillover,

(-):

negative spillover,

0: no spillover

@ positive effect if 0 is sufficiently large, or if taxed goods are close substitutes

b

zero effect only if goods are perfect substitutes

¢ positive effect if ¢ is sufficiently large (6 > 2)
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OP, however, introducing firm mobility and trade costs in the monopolistic competition
model reverses the (net) sign of both of these spillovers in comparison to the duopoly

case.

Fourth, the degree of substitutability between the taxed goods plays a critical role in
both the Bertrand duopoly model and in the model of monopolistic competition. In
these models the size of the net spillover under the DP falls when the goods produced
in imperfectly competitive markets become more homogeneous, and the equilibrium
profits earned by non-competitive firms are accordingly reduced. In the limiting case
where domestic and foreign goods are perfect substitutes, the implications of these
two models approach those of the competitive benchmark, and the dominance of the

destination principle in perfectly competitive markets carries over to these scenarios.

9 Conclusions

The purpose of this paper has been to compare non-cooperative commodity taxation
under the destination and origin principles under a variety of assumptions about market
structure. It is in the nature of such an analysis that completely clear-cut results for the
preferred international commodity tax regime cannot be expected. In fact, our analysis
has shown that no international tax regime can be expected to generally dominate the
other under conditions of imperfect competition. Nevertheless, some common patterns
have emerged. Perhaps most importantly, we have seen that when commodity taxes
must be used to finance a public good, non-cooperative taxation under the origin
principle is likely to lead to inefficiently low tax rates, irrespective of the precise model
of imperfect competition employed. Therefore, the policy concern that a move to the
origin principle could lead to a harmful downward competition of commodity tax rates

is not diminished when imperfect competition in product markets is taken into account.

Under the destination principle, tax base externalities are generally less important,
even under imperfect competition. Instead, a rent shifting motive is the most prevalent
externality under this tax regime, which will generally raise tax rates above their effi-
cient levels. The size of this externality depends on the level of profits that foreign firms
can earn in the domestic market. It is often argued that the ‘pro-competitive effect’ of

international market integration (Baldwin and Venables, 1995) causes the rents from
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product heterogeneity to fall over time, a development that can be captured by increas-
ing the substitutability between domestic and foreign goods. In this case several of the
models analysed in this paper predict that destination-based taxes will approach their
Pareto efficient levels. Increasing market integration will thus strengthen the economic
efficiency argument for the destination regime, even though it may simultaneously

strengthen the administrative argument for a switch to the origin principle.

One should be careful, though, not to draw too firm conclusions from our analysis. First
of all, the different models still exhibit a large variety of results. Moreover, the analysis
has relied heavily on the assumption that countries are symmetric in all respects. While
this assumption clearly implies some loss of generality, it has allowed us to focus on
a limited number of parameters that critically determine model results. In particular,
the major role that the introduction of a government revenue objective has played in
this paper should also be of interest for international trade analyses which, with few

exceptions, postulate that lump-sum taxes exist.
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Appendix to Section 5

As a first step in the derivation of the cooperative tax rate we differentiate (17a) and

its foreign counterpart and substitute into (8) and (9). This gives

dv + dv* dx dy
| —Cc—tg) — —c—5—1g) —=
dtd ( )(.T + y) + (qiﬂ c d) dtd + (qy c S d) dtd
dx* dy* de dr* dy dy*
*_o— g — ) —— et 2 L5t | == - . (A1
e —c—s—ty) dtq * (qy c—ta) dtq ot dtq - dtq + dtq - dtg (A1)

This equation holds for quantity and price competition of firms, and for segmented and

integrated markets.

Destination Principle

When markets are segmented, the first-order conditions determining home’s consump-

tion are

Grd 67‘2
g —c—t—Bax=0,

or = ° bz dy
where 0q,/0x = 0q,/0y = —[ has been used from (10). These first-order conditions

=q,—c—s—t—pPy=0, (A.2)

imply negatively sloped reaction functions:

r 0qy O*r*

oxdy Oy 7 Oz Oy
Substituting (A.2) in (10) and solving the set of simultaneous equations yields the

< 0. (A.3)

reduced forms for z and y given in (18).

To determine the cooperative tax rate, note from (18) that dz*/dt, = dy*/dty = 0.
Using (18) to calculate the remaining derivatives and the first-order conditions (A.2),

gives the cooperative tax rate in the main text [eq. (19)].

When markets are integrated, and s = 0, the problem for the home firm and the

resulting first-order condition are

max(pe — (e +47) = (=)= Sx+a7) =0

where p, is the common producer price in the two countries and dp,/dx = 0q,/0r =
—( from (10). Substituting (10), proceeding likewise for the foreign firm and making

use of symmetry when s = 0 gives

o la=9 B-0B8+29)ts . . (a—c)  Bta—(38+27) 1
vy " TV T 95, ZCERUCEDNA

2849 28+7)28+7)]
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Using (A.4) and (10) in (A.1) shows that the cooperative tax rate in the integrated
market equilibrium is the same as with segmented markets [eq. (19); where s = 0]. To
evaluate the tax spillovers on foreign welfare, we use (A.4) and (10) along with (17a)

in (9) and evaluate the effects at the Pareto optimal tax rate (19). This gives
dv* (—c)Bd(6—2)

= . A5
dia ~ )5 - DI+~ )
Origin Principle
With segmented markets, the two firms’ first-order conditions are, using (10)
qx—c—t—ﬁx:(), Qy_c_s_t*_ﬁy: )
g, —c—t—px" =0, q, —c—1" =By =0. (A.6)

Using (A.6) in (10) determines the consumption levels in each country given in (22).

With integrated markets, and setting s = 0, equation set (A.6) reduces to the two

first-order conditions
Agp—c—1)—Bla+a) =0, 2g—c—t)—Bly+y)=0. (A7)

Solving the set of simultaneous equations and using (10) yields the same equilibrium

quantities as with segmented markets [eq. (22)].

Appendix to Section 6

Destination Principle

When markets are segmented, and s = 0, the first-order conditions for profit maximiza-

tion are

%: _(qm—c—t)ﬁ: (97";: _(qy—c—t)ﬁ: A
o, | (B v g, T (- " (4.8)

where 0x/dq, = dy/dq, = —B/(8* —~?*) from (11). These first-order conditions imply

positively sloped reaction functions. Using (11) gives

o*r Jr y ot -
an aQy aqy (62 - 72) 86]:{: aQy

which has the opposite sign as (A.3).

0, (A.9)
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Equation (A.1) remains the starting point for the determination of the Pareto efficient
tax rate. Substituting (A.8) in (11) and solving the set of simultaneous equations
yields the reduced forms for ¢, and g, given in (25). Using (25) and the first-order
conditions (A.8) along with (11) in (A.1) gives the cooperative tax rate [eq. (26)].

When markets are integrated, the problem for the home firm, and the resulting first-

order condition is

20
r — * — *) — e — —_— O7
max(pe = e+ a) = (o) = (e = )
where p, is the producer price and dx/dq, = 0y/dq, = —B/(3* —~*) from (11).

Proceeding analogously for the foreign firm and solving gives Bertrand equilibrium

prices
Ly 2a(3 =) o+ 135 = 1) ~ 133 =)
Y 2(28 - 1)

Using (A.10), the analogous expressions for ¢; and ¢; and (11) in (A.1) and setting

. (A.10)

s = 0 shows that the cooperative tax rate in the integrated market equilibrium is the
same as with segmented markets [eq. (26)]. To evaluate the spillovers on foreign welfare,
we use (A.10) along with (11) and (17a) in (9) and use (26). This gives

v (0= (B=)5(6—2)

dts (B (@ - 1D)(25— )~ (G- (A1)

Origin Principle

With segmented markets, the first-order conditions for the home firm are, from (17b)

aro_x_((h_c_to)ﬂ:o’ aro—x*_(qx_c_tO)B:Q (A12)

dq: (8% =7?) dq; (52 =7
and analogously for the foreign firm, where dz/9q, = dy/dq, = —(3/(3*—~?) from (11).

Substituting in (11) and solving the resulting set of simultaneous equations determines
Bertrand equilibrium prices in (29). To derive the non-cooperative tax rate we use (29)
n (11), profits from (17b), the tax base b, = = + 2* and (8) in (7). This gives eq. (30)

in the main text.

With integrated markets equation set (A.12) changes to

or, 2(ge —c—t,) B ary 2(¢y —c—1t;) 8
ol (52 —12) dqy (52 —~?)

Using this in (11) yields the same equilibrium prices as with segmented markets

leq. (29)].

= 0. (A.13)

= (x+2") —

=0, =W+y") -
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Appendix to Section 7

The equilibrium values for mg4, m}; and r4 under the destination principle are

M+t —p(l+ta] L 200+ ta) — p(+ 1)
=P+t +(A+tp] " "™ A=) +ta)+ L+ 5]

O +tg) + (1 +1)]
T e (It ty) L+t

mqg =

(A.14)

Under the origin principle, the equilibrium values for m,, m} and r, are

_ 2n (14+¢) (1+t,)7 [(14p*) (14 £5)7 — 2p(1 + ¢,)7]
Mo T T ) [T+ ) + (L4 1)] — 20[(T+ £0) (1 +65)27 + (1 +£5) (1 + £,)%]
. 2n (1+t,) (1+5)7[(1+ p*) (1 +t5)7 — 2p(1 + t3)7]
Mo T T ) [T+ ) + (L4 15)] — 20[(1+ o) (1 +65)% + (1 +15) (1 + £,)%]

e [ ) (L) = 2p[(1+ £) 7 4 (L4 £) ]}
o 20 (11 t)7 — p(L+ £)7] [(L+ £5)7 — p(1 + L)7]

where e = (1 +1¢,)7(1 +¢3)°.

. (A15)

Differentiating the equation sets (A.14) and (A.15) and evaluating around a symmetric

equilibrium yields
dmg  —n(l4+p) dm}

— = , A.16
dty  2(1+ts) (1—p)  dtg (4.16)
dm, —n [142p(20 — 1)+ p?| dm}
dt, 21+ 1) (1—p)? i, = (A17)
drqg  drjy —0 dr,  dr} _ —0 <0 (A.18)

— == — <0, — =
dtq dtq 2 0(1 + td)2 dt, dt, 2 0(1 + t0)2
The tax-induced changes in the domestic and the foreign price level are derived

from (32a)—(32b) and their foreign counterparts

dga _ qa ga (1—p) dmy dgg gz (1—p) dma (A19)
dtq (1+ty) (e—Dm@+p) dty’ dty  (c—1)m (1+p) dtg '
dgo _ o 1 (A=p) dme] dg; g p_ _(d=p) dm
dt, (1+p) [(A+t,) (c—=1)m dt, | dt, (1+p) |(1+t,) (c—1)m dt,
(A.20)

The tax base under DP equals per-capita expenditures for z-goods, valued at producer
prices. Under OP the tax base equals the per-capita value of domestic production

qQar 0
(14+t)  (14+1ty)’

bag=mpy xp +m" T pr =
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. X omr
bozm[phxhjtTphxh]:phmTh: — (A.21)

Under DP the last step uses the property that the consumer allocates gz = 6 of her
budget to differentiated products. Under OP, the last step follows from (33), (34) and

market clearing. The effects of a tax change on public good provision are

dga dby 0 dg; iy
dy T, T Ut dte dn, (4.22)
dg, omr 0 20 p dg? 0 20p
= —t, 1 , ey . (A23
dt, <1+to>2[ y <1—p>2] o, e 1o AP

To derive the cooperative tax rate, (A.18), (A.19) and (A.22) are substituted into (8)
and (9). Using this in (6) and solving for the cooperative tax rate gives eq. (38).

The non-cooperative tax rate under DP is obtained by substituting (A.18), (A.19)
and (A.22) into (8) and solving for ¢;. This gives eq. (39). To determine the spillovers
on the foreign country, the corresponding expressions in (A.18), (A.19) and (A.22) are
substituted into (9). Evaluating at the cooperative tax rate (38) gives eq. (40).

To derive the non-cooperative tax rate under OP, egs. (A.18), (A.20) and (A.23) are
substituted into (8). Solving for ¢, gives eq. (41). Substituting the effects on the foreign

variables into (9) and evaluating at the cooperative tax rate gives eq. (42).
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