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[Abstract]
This study examines the optimal tourism tax in which a partially privatized
public firm and private firms compete in a mixed oligopoly market. A
tourism service produced by these firms is consumed by foreign as well as
domestic tourists, and a government imposes a tax on the consumption
of the tourism service. We show that the level of the tourism tax that
maximizes the host country’s welfare depends on the fraction of foreign
tourists, the degree of privatization of the public firm, and the number
of firms operating in the market. In particular, for a sufficiently higher
fraction of foreign tourists, a higher degree of privatization of the public
firm, and a larger number of firms in the market, the optimal tourism tax
rate can be shown to be positive. Furthermore, it is shown that the optimal
tourism tax rate will increase as (a) the fraction of foreign tourists rises,
(b) the privatization of the public firm progresses, and (¢) the number of

firms in the market increases.
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1. Introduction

With the recent boom in tourism, countries are increasingly introducing a
tax on tourism. According to UNWTO (1998), a tourism tax, which is a
tax on tourism business or directly on tourists, can take various forms and
thus have various names.* A departure tax is an example of the tourism
tax levied on each tourist’s departure. That is, when domestic tourists
leave their own country or foreign tourists leave for their home country,
taxes are collected in the form of being added to their airfare. Although
numerous studies empirically examine the tourism tax, few studies consider
this issue from the theoretical viewpoint. In particular, a typical tourism
industry such as aviation and railways can be described as an imperfectly
competitive market rather than a perfectly competitive one, and in some
cases, it can be characterized as a mixed oligopolistic market in which a
state-owned enterprise and private companies compete. Analyses of the
tourism tax from such a viewpoint have not been undertaken so far.

This study investigates the optimal tourism taxes in a mixed oligopoly
market in which a partially privatized public firm and private firms com-
pete. In particular, we extend the segmented market model by Brander
and Krugman (1983) to include a mixed oligopoly market in which a pub-

lic firm and private firms provide a tourism service to domestic and foreign

1 UNWTO (1998) categorizes the tourism tax into 40 different types in 12
sectors, examples of which include a departure tax, a hotel tax, an eco-
tourism tax, a casino tax, and so on. See Gooroochurn and Sinclair (2005)
and Dwyer et al. (2010) for detailed explanations on the tourism tax.
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tourists. Private firms maximize their own profits while a public firm is
concerned with social welfare as well as its own profit, and the govern-
ment, taxing on the consumption of the tourism service, chooses its rate to
maximize the social welfare.

We show that the level of the tourism tax that maximizes the host coun-
try’s welfare depends on the fraction of foreign tourists, the degree of pri-
vatization of the public firm, and the number of firms operating in the
market. In particular, for a sufficiently higher fraction of foreign tourists,
a higher degree of privatization of the public firm, and a larger number
of firms in the market, the optimal tourism tax rate can be shown to be
positive. Furthermore, it is shown that the optimal tourism tax rate will
increase as (a) the fraction of foreign tourists rises, (b) the privatization
of the public firm progresses, and (c) the number of firms operating in the
market increases. In other words, a country facing a foreign tourism boom,
with a higher degree of privatization of the public firm, and with highly
competitive market for a tourism service will have a higher tourism tax
rate relative to countries without a tourism boom, with a low degree of
privatization of its public firm, and with less competitive markets.

This study is related to two strands of literature. The first is on the
optimal tourism tax. Hadméldinen (2004) examines the optimal taxation
on the tourism goods within the context of Diamond and Mirrlees (1971),
and characterizes the optimal tax rules for the tourism goods, the demand
for which arise from domestic and foreign consumers. Gooroochurn (2009)
also investigates the optimal taxation of tourism goods and characterizes
the rule from the viewpoint of equity as well as efficiency. For a study on
imperfect competition, Copeland (2012) adopts a third market model to
show that for foreign tourists, tourism subsidies (entrance subsidies) rather
than taxes can improve the host country’s welfare.

The second strand of literature is on the mixed oligopoly market. Most
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studies that have analyzed this are based on the seminal papers by De
Fraja and Delbono (1989) and Matsumura (1998), and their models have
been applied to studies in various fields. Chao and Yu (2006) study the
optimum tariffs in a mixed oligopoly market to examine how such tariffs
are affected by the privatization of the public firm and the increased entry
of more firms into the market. As in the current study, Ohori (2004) adopts
the segmented market model to examine optimal environmental taxes in
two distinct cases in which the public firm is completely nationalized or
completely privatized.

The rest of this paper is organized as follows. In the next section, we
develop a model of mixed oligopoly with foreign tourists that will be used
throughout the analyses. Section 3 examines the equilibrium choices of the
firms and the government, derives the optimal tourism tax, and examines

its characteristics. Concluding remarks are presented in the final section.
2. Description of the Economy

Consider an economy consisting of two goods, a tourism service x, other
good z, and one factor of production, labor. The good z, which is a nu-
meraire good, is produced in a competitive market by labor with constant
returns to scale technology. The input-output coefficient is assumed to be
one. The tourism service x is produced by labor in a mixed oligopoly mar-
ket, which consists of one partially privatized public firm, which we call
firm 0, and n private firms. We assume that the production technologies
(production costs) are identical across firms, including the public firm, and
are given by

C(x;) = cx; + f, (1)

where z; is the amount of tourism service produced by firmi (= 0,1,...,n),

¢ (> 0) is the marginal cost, and f represents a fixed cost that is assumed
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to be zero for simplicity. It is further assumed that the market for the
tourism service is segmented into domestic and foreign tourists. That is,
Z(, the amount of tourism service produced by the public firm, is the sum
of hg, the amount of tourism service supplied for domestic tourists, and e,
that supplied for foreign tourists (thus, 29 = hg + o). In addition, x;, the
amount of tourism service produced by a private firm ¢ is the sum of h;,
which is the amount of tourism service supplied for domestic tourists, and
e;, which is that supplied for foreign tourists (thus, x; = h; + ¢;).

Both domestic and foreign tourists consume the tourism services provided
by both public and private firms. The fraction of foreign tourists relative
to domestic tourists is denoted as 8 (> 0). We assume that the preferences
are identical across the tourists and are given by u = aq, — %ﬁ + q., where
¢, and g, represent the consumption of z and z, respectively, and a > 0. A
tourism tax ¢ is imposed on the consumption of z. It is assumed that both
tourists bear the same rate of the tourist tax.? The budget constraint of
the domestic tourists can be written as (p + t)g. + ¢. = I, where p is the
price of z in the domestic tourists’ market and I represents the income of
these tourists. The utility maximization problem of the domestic tourists

is formulated as

2
max uza(]zfq?mJFq,z s.t. (p+t)Qz+QZ <I,
qz,9=

which gives the demand for x as ¢, = a— (p+t). The optimization problem
of the foreign tourists can also be formulated in the same manner, and this
gives their demand for x as ¢} = a — (p* +1), where p* represents the price
of x in the foreign tourists market.

The market equilibrium condition for the tourism service for domestic

2 Previous studies examining the effect of the tourism tax, including
Héamaéldinen (2004) and Gooroochurn (2009), also impose the same assump-
tion.
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and foreign tourists’ markets can be written, respectively, as

G=a—(p+t)=ho+ > hj (2)
j=1
B =Bla— (" +t)]=eo+ > ey 3)
j=1

Solving (2) and (3) for p and p* yields the inverse demand functions in the

domestic and foreign tourists’ markets, respectively.

p:a'_h()_zhj_ta (4)
=1
eo+>" e
p*aozﬁﬂ—”t (5)

Using (4) and (5), the profit functions of the public firm and the private

firm ¢ can be expressed as

o = a—ho—Zhj—t—C h0+

=1

(a— QO 2= +2,8:?_1 & —t—c) €, (6)

il eo+ > e
T, = afhnghjftfc h2+<a026]_”tc>61 (7)

j=1
For equations (6) and (7), the first term on the right-hand side represents
the profit from the domestic tourists’ market, while the second represents
that from the foreign tourists’ market. The consumer surplus from the

consumption by the domestic tourists can be expressed as

2
CcS = (ho ’ 22” hj) : (8)
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The social welfare in the domestic economy is the sum of the consumer
surplus, the profits of the public and private firms, and the revenue from
the tourism tax (denoted as TR).

W=CS+m+» m+TR, (9)
j=1
where
TR=t{ho+Y hj+eo+> ¢ |- (10)
j=1 j=1

This study considers the following two-stage game. In the first stage, the
government chooses the tourism tax rate ¢ to maximize the social welfare.
In the second stage, each firm determines the amount of tourism services
provided. While private firms choose the amount of x to maximize their
own profits, the partially privatized public firm decides the amount of x to
maximize the weighted sum of social welfare and its own profit. That is,
following Matsumura (1998) and others, we write the objective function of
the public firm as

V=0m+(1-0)IW, (11)

where 6 represents a parameter describing the degree of privatization of
the public firm, and is assumed to be 6 € [0,1].* In the next section, we

analyze the model by solving the above game.

3 When the public firm is fully privatized, then # = 1 and the objective function
of the public firm corresponds to its own profit 9. On the other hand, if the
public firm is fully nationalized, then § = 0 and the objective function of the
public firm coincides with the social welfare W.
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3. Equilibrium Choices of the Firms and the Gov-
ernment

In this section, we solve the model constructed in the previous section and
analyze the equilibrium choices of the public firm, the private firms, and
the government. The solution concept of the above two-period game is
the sub-game perfect equilibrium, and this can be solved using backward
induction. Section 3.1 focuses on the second-period choices by the firms
and section 3.2 analyzes the government’s choice of the optimal tourism

tax in the first period.
3.1 Second-Period Choices of the Firms

3.1.1 Amount of Tourism Services
First, consider the choice of the private firms. The profit maximization

problem of private firm ¢ in the second period is given by

n n
eo+ 51 €
I}E%;(m: afhofg hj—t—c hi+<aﬁjtc ;.

j=1

The first-order conditions for h; and e; can be written, respectively, as

a—h()—Zhj—t—C —hi:O,
Jj=1

(aWtc) f%:().

Since all private firms are identical, we have symmetric solutions h; =

h, e;=e (i=1,...,n). Applying these to the above conditions gives

a—c—t—hyg—(n+1)h=0, (12)
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Bla—t—c)—ey— (n+1)e=0. (13)
Equations (12) and (13) represent the response functions for private firm
1.
Next, consider the choice of the public firm. The optimization problem
of the public firm in the second period is given by
max V = 60my + (1 —0)W.
ho,eo

First, consider the choice of the tourism service in the domestic tourists’

market, hg. The first-order condition for hy can be written as

ov omo ow
—=0—+(1-0 =0. 14
T TP 14)
Differentiating (6) and (9) with respect to hy and using (6)-(10) to obtain
om
87/12 =a—c—t—2hyg—nh,
Z—Zg:a—c—ho—nh.

Substituting the above two equations into (14), the first-order condition

for hg can be written as
a—c—0t—(0+1)hg —nh =0. (15)

Equation (15) represents the response function for the public firm in the
domestic tourists’ market. Next, consider the choice of the tourism service

in the foreign tourists’ market, eg. The first-order condition for ey can be

written as oV 5 oW
o
—=0—+4+(1-06 =0. 16
8e0 860 + ( )860 ( )
Differentiating (6) and (9) with respect to ey and using (6)-(10) to obtain
o0 2eq + ne
0 et
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87W,G707260+2n6
deg g

Substituting the above two equations into equation (16), the first-order

condition for ey can be written as

W —0. (17)

Equation (17) represents the response function for the public firm in the

a—c—0t—

foreign tourists’ market.

Equations (12), (13), (15), and (17) represent the response functions of
each firm in each market. These can be solved to obtain supply functions
of each tourism service for each firm. As both the domestic and foreign
tourists’ markets are segmented in this model, we can examine each market
separately.

First, consider the domestic tourists’ market. Equations (12) and (15)
are the response functions of the private firm and the public firm for this
market, respectively. Solving these for h and hq gives the supply functions

of the tourism service for each firm in the domestic tourists’ market.

_fla—c)—t
"= e (18)
a—c—t[(n+1)0 —n]

(n+1)0+1

ho =
Comparing these, one can find

(I1-0)ja—c+ (n+ 1)
(n+1)0+1

ho—h = > 0.

That is, the supply of the tourism service by the public firm always exceeds
that by the private firm in the domestic tourists’ market.
Next, consider the foreign tourists’ market. Equations (13) and (17)

are the response functions of the private firm and the public firm for this
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market, respectively. Solving these for e and eg gives the supply functions

of the tourism service for each firm in the foreign tourists’ market.

_Bla—c+(0-2)1

nb + 2 ’ (20)
eo:ﬁ[(nQ—n—&-l)(a;ec)—:—Q[?n—(2n+1)9]t]. (21)

Again, comparing these, we have

B(1—0)[(a—c—2t)n — 2t
nb + 2 '

€) — €= —

Thus, in the foreign tourists’ markets, the supply of the tourism service
by the public firm exceeds that by the private firm provided that (a — ¢ —
2t)n—2t < 0. As in the domestic tourists’ market, we assume this can hold

in the subsequent analyses.

Assumption 1 : The supply of the tourism service by the public firm
exceeds that by the private firm in the foreign tourists’ market, eg > e.
That is,

(a—c—2t)n -2t <0.

3.1.2 Comparative Statics

This section examines how the amount of tourism services, the prices of
tourism services, the firm’s profits, and the consumer surplus can be af-
fected by the changes in the tourism tax ¢, the number of firms operating
in the market n, and the degree of privatization of the public firm 6. First,
we consider the amount of tourism services. The effect of the tourism
tax on the amount of tourism services can be obtained by differentiating

equations (18)-(21) with respect to ¢.
oh -1

E_(n+1)0+1<0’ (22)
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Ohy —(n+1)0+n

FaRNCES\IES 23)
de B0 —2)
%= worz <O (24)
deg [ 2n— (2n+1)0]
ot nd + 2 ' (25)

Thus, increasing the tourism tax rate reduces the amount of tourism service
by the private firm in both markets (equations (22) and (24)), while the
effects on that by the public firm are ambiguous (equations (23) and (25)).

In particular, the effects on hy and ey depend on the degree of privatization

of the public firm, 6. If 0 > #, an increase in t reduces hg, and if
0 > 2211, it reduces eg. Note that since 2511 - = m >0, a

higher 6 is needed in order for ey to decrease in response to an increase in
t relative to hg.
The effect of the number of firms operating in the market can be obtained

by differentiating equations (18)-(21) with respect to n.
oh [(B(a—c)—t]0

o~ [(n+1)0 +1)° <0 (26)

6]10 _ G(a—c)—t

- mrner &
% e 2)([29—;;;2(9 —298 _ . (29)

Note that the signs of all the above equations are determined to be negative
provided that the equilibrium amounts of all tourism services are positive.
Thus, allowing entry of more firms into the market will reduce the amount

of tourism services by both firms in both markets.
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The effect of the degree of privatization of the public firm can be obtained
by differentiating equations (18)-(21) with respect to 6.
oh  a—cH+(n+1)t
%= s o+
Oho  (n+1)[a—c+ (n+ 1)1

0, (30)

W0 (mrnerp (31
de  Blla—c—2t)n — 2]
a0 (nf + 2)2 >0, (32)
deg  Plla—c—2t)n—2t](n+1)
90 (6 + 2)2 <0 (33)

Note that Assumption 1 is used to obtain inequalities in (32) and (33).
Thus, increasing # will raise the amount of tourism services by the private
firm in both markets, while it will lower that by the public firm in both
markets. In other words, increasing the degree of privatization of the public
firm will raise a smaller amount of tourism service by the private firm and
lower a larger amount of tourism service by the public firm.*

By substituting equations (18)-(21) into (4) and (5), the price of tourism
services in domestic and foreign tourists’ markets can be expressed, respec-

tively, as follows.
_Oa+(nb+1)c—t

(n+1)0+1 ~° (34)
o= a+(n92;)4i;(9_2)t' (35)

As in the amount, the price of tourism service is also affected by parameters
such as t, n, and 6. For example, the effect of the tourism tax can be
obtained by differentiating (34) and (35) with respect to t.

0 -1

op_ -1

ot (n+1)0+1

4 Note that e and ep depend on the fraction of foreign tourists 8. It is clear
from (20) and (21) that increasing 8 will raise both e and eo.

0, (36)
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op*  0-2
ot nb+2
That is, an increase in ¢ lowers the price of tourism services in both tourists’

<0. (37)

markets.
The effect of the number of firms operating in the market can be obtained

by differentiating (34) and (35) with respect to n.
dp 00(a—c)—t]

o it 38)

That is, allowing entry of more firms lowers the price of tourism services
in both markets.
The effect of the degree of privatization of the public firm can be obtained
by differentiating (34) and (35) with respect to 6.
dp a—c+(n+1)t
9 [(n+1)0+1]?
op* a—c—2t)n—2t
5 - (n9+;)2 > 0. (41)

That is, increasing 6 raises the price of tourism services in both markets.

0, (40)

The profits of the firms can also be affected by parameters in the model.
The profits can be written as 7 = (p — ¢)h + (p* — ¢)e for the private firm
and mg = (p—c)ho+ (p* —¢)eg for the public firm. The effect of the tourism

tax t can be expressed as follows.

or _ (9 _ _ooh (o _ «_ oo
(')75(875 c>h+(p c)at—i-(at c>e+(p C)8t<0’ (42)
N—— S——
=) =) =) )
omg  (Op Ohg dp* . %
—_——— —_————

~—_—————
) ® -) ®
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The sign of (42) is negative from (22), (24), (36) and (37). That is, an
increase in the tourism tax reduces the profit of the private firm. On the
other hand, the sign of (43) is ambiguous as the signs of the second and
fourth terms on the right-hand side are also ambiguous from (23) and (25).
If 0 is large enough for the signs of (23) and (25) to be negative, then the
sign of (43) will be negative. However, if the 0 is small enough for the signs
of (23) and (25) to be positive, then an increase in the tourism tax may
raise the profit of the public firm.

The effect of the number of firms operating in the market can be written

as follows.

on _ (o (O N
8n<8n c>h+(p C)8n+(8n c>e+(p c)8n<07 (44)
SN—— —
(-) =) ) )
om _ (% ony (00" .0
&L_(an_c>h0+(p_c) on +<8n —c)eo+(p _C)an <0
—_——— —_————

(=) (=) =) (=)

(45)

Inequalities in (44) and (45) follow from equations (26)-(29), (38) and (39).

Thus, allowing entry of more firms into the market will decrease the profits
of both firms.

The effect of the degree of privatization of the public firm can be written

as follows.
om  (0p Oh Op* . Oe
89_(89 c)h+<p c)ao—i-(ae c)e+<p %5 >0, (46)
N—_——— — N—— — —
+) ) +) )
87r0 - 8p aho Gp* - %
69(896>h0+(pc)09+<890 eo+(p 6)69' (47)
—_——— —_———

(+) (=) (+) (-)
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The sign of (46) is positive from (30), (32), (40), and (41). That is, in-
creasing the degree of privatization of the public firm will raise the profit
of the private firm. On the other hand, the sign of (47) is ambiguous.
While increasing 6 benefits the public firm by raising the prices of tourism
services in both markets (equations (40) and (41)), it can reduce its profit
by decreasing the amount of tourism services provided in both markets
(equations (31) and (33)).

Finally, by substituting (18) and (19) into (8), the consumer surplus of

the domestic tourists can expressed as follows.
[(n6 + 1)(a —¢) — (n+ 1)6t)
2[(n+1)0 4+ 1) '

The consumer surplus is also affected by changes in ¢, n, and 6. These can

CS =

(48)

be obtained by differentiating (48) with respect to ¢, n, and 6, respectively.
oCs [0+ 1)(a—c) — (n+1)0t] (n+1)0

o [(n+ )0+ 1]° <0 (49)
oCs _ [(nO+1)(a—c)— (n+1)0t][0(a —c)—t]0 50 (50)
on [(n+1)0 + 1] ’
oCsS [0+ 1)(a—c)—(n+1)0t][a —c+ (n+ 1)1
9 [(n+1)0+1° <0 6

Inequalities in (49)-(51) follow from the positive amount of total tourism
service in the domestic tourists’ market.® Thus, the consumer surplus
will increase in response to lowering the tourism tax rate (equation (49)),
increasing the number of firms operating in the market (equation (50)),
and regressing the privatization of the public firm (equation (51)).

We summarize the results obtained above in the following proposition.

5 The total amount of = in the domestic tourists’ market can be written as
(nO+1)(a—c)— (n+1)0t
(n+1)0+1
which is positive if the numerator on the right-hand side is positive.

ho +nh =

)
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Proposition 1 : Suppose that a country’s market for a tourism service
is segmented into domestic and foreign tourists, and it consists of profit-
maximizing private firms and a partially-privatized public firm whose ob-
jective is to maximize a weighted sum of social welfare and its own profit.
In addition, suppose that the country’s government imposes a tax on the
consumption of the tourism service by all tourists. Then, we have the

following.

1. The amounts of tourism services by the private firm (h and e) are
negatively affected by the tourism tax (¢) and the number of firms
operating in the market (n), and are positively affected by the degree
of privatization of the public firm (#). The amounts of tourism services
by the public firm (hy and eg) are negatively affected by n and 6,
and can be negatively affected by t for sufficiently higher degree of
privatization of the public firm.

2. The prices of tourism services in both domestic and foreign tourists’
markets (p and p*) are negatively affected by ¢ and n, and are positively
affected by 6.

3. The profit of the private firm (7) is negatively affected by ¢ and n, and is
positively affected by 6. The profit of the public firm (m) is negatively
affected by n, and can be negatively affected by ¢ for sufficiently higher
degree of privatization of the public firm. Its effect of # is ambiguous.

4. The domestic consumer surplus (C'S) is negatively affected by ¢ and 6,
and is positively affected by n.

Proposition 1 shows that the tourism tax, the number of firms operat-
ing in the market, and the degree of privatization of the public firm could
have different impacts on both firms’ profits and consumers in the domestic
economy. While the tourism tax hurts the private firm and the consumers,

its impact on the public firm’s profit is ambiguous. Increasing the number
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of firms operating in the market can benefit the consumers at the expense
of the firm’s profits. Promoting the privatization of the public firm ben-
efits the private firm and hurts the consumers, while its impact on the
public firm’s profit is uncertain. How can those policies affect the domestic

economy as a whole? The next section addresses this issue.

3.2 First-Period Choice of the Government

We now go back to the first period and examine the government choice
of the optimal tourism tax. The government’s objective is to select the
tourism tax rate ¢ to maximize the social welfare (9). That is, the govern-

ment’s optimization problem is formulated as follows.

max WzCS+7r0+Z7rj+TR.

j=1
The first-order condition for this optimization problem can be expressed as

oW 0CS Omy ~~0m; OTR
o e T T T O 52)

J:
Substituting (18)-(21) into (6), (7), (8), and (10), differentiating these with
respect to t, and substituting into (52), the optimal tourism tax rate t can
derived as
{n [(n+1)0+1]° 8 — (0n + 2)2} (a—c)

= : 53
2(n+1){[(n+1)9+1]25+w} (53)

which will be positive if
On +2)?
L)Q. (54)
nl(n+1)0 4 1]
The parameter 3 on the left-hand side of the above inequality represents the

fraction of foreign tourists, while the term on the right-hand side depends
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on the number of private firms n and the degree of privatization of the
public firm #. For example, if the public firm is fully nationalized (6 = 0),
this term reduces to 4/n. If it is fully privatized (6 = 1), it becomes 1/n.
Since 4/n > 1/n, the condition (54) becomes relaxed when the public firm
is fully privatized relative to when it is fully nationalized. In other words, as
the degree of privatization of the public firm increases, the optimal tourism
tax rate tends to become positive. Furthermore, as n increases, the term
on the right-hand side becomes smaller and hence the condition (54) also
becomes relaxed.

Taking the above arguments into consideration, it follows that if the
fraction of foreign tourists [ is sufficiently larger, the degree of privatization
of the public firm 6 is sufficiently higher, and the number of firms operating
in the market n is sufficiently larger, then the optimal tourism tax rate £
will be positive. In this case, the government in the host country can
raise its welfare by imposing a positive tax rate on all tourists. If, on the
contrary, the fraction of foreign tourists is sufficiently smaller, the degree
of privatization of the public firm is sufficiently lower, or the number of
firms in the market is sufficiently smaller, then the optimal tourism tax
rate can be negative. In other words, the government in the host country
will implement a tourism subsidy for both types of tourists.

In fact, the effect of changing parameters such as 3, 6, and n can be
characterized by differentiating #. First, differentiating  with respect to 3
gives

o (n+2)[(n+1)0+1] (In+2)%(a—o)
B 4n+1) {ln+1)0+17 5+ M}Q

Thus, an increase in the fraction of foreign tourists raises the optimal

> 0.

tourism tax rate. In other words, for a country facing a foreign tourism
boom, raising the tourism tax rate will improve its welfare.

Second, the effect of changing the degree of privatization of the public
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firm can be expressed by differentiating ¢ with respect to 6.

0 (n+2)?[(n+1)0+1] B(6n +2)(a — c)

= 2> 0.
2(n -+ 1) {[(n+1)0 + 12 5 + C27

Thus, as the degree of privatization of the public firm becomes higher, the
optimal tourism tax rate also becomes higher. In other words, a country
with a higher degree of privatization of its public firm will have a higher
tourism tax rate relative to countries with a low degree of privatization of
its public firm.

Third, for the effect of changing the number of firms operating in the

market, we differentiate ¢ with respect to n to obtain
ot I'x (a—c)
oz -
on A+ 12 { [+ 00+ 1? g+ 020

where

I =2[n+1)0+1]"5
+ [(n+1)(n —4)6% + (2n* + 15n 4+ 10)0 + 6] [(n + 1)0 + 1] (In + 2)3
+(0n +2)*%.

It can be confirmed that for n > 0, 8 > 0, and 6 € [0,1], we have " > 0 °.

Therefore, it follows that 85/ dn > 0, which indicates that an increase in

the number of firms in the market raises the optimal tourism tax rate.

6 The signs of the first and third terms of I' are positive. The sign of the
second term depends on the sign of the term in square brackets, which can
be re-written as

(6% 4 20)n? + 30(5 — O)n + 46 (g - 9) + 6.

For n > 0 and 6 € [0, 1], the sign of the above is positive. Thus, we have
I'>0.
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In other words, a country with a highly competitive domestic market for
tourism services will have a higher tourism tax relative to countries with
less competitive markets.

The results obtained in this section are summarized in the following

proposition.

Proposition 2 : Suppose that a country’s market for a tourism service
is segmented into domestic and foreign tourists, and it consists of profit-
maximizing private firms and a partially-privatized public firm whose ob-
jective is to maximize a weighted sum of social welfare and its own profit.
In addition, suppose that the country’s government imposes a tax on the
consumption of the tourism service by all tourists. Then, we have the

following.

1. The level of the tourism tax rate that maximizes the social welfare of
the country depends on the fraction of foreign tourists (3), the degree of
privatization of the public firm (#), and the number of firms operating

in the market (n), and is given by

{nltn+ 10+ 178~ (0 +22} (@)

iz 2
2(n+1){[(n+1)9+1]25+%}

2. The optimal tourism tax ¢ will be positive if

(On + 2)?

h> nl(n+1)0+1*

In other words, £ > 0 if 3 is sufficiently larger, 6 is sufficiently higher,
or n is sufficiently larger.

3. The optimal tourist tax ¢ rate will become higher as (a) the fraction
of foreign tourists increases, (b) the privatization of the public firm

progresses, and (c) the number of firms in the market increases.
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Proposition 2 is the main results of this study. According to Proposition
2, for a country facing a foreign tourism boom, promoting privatization
of its public firm, or implementing a market-opening policy measured by
the increase in the number of private firms, introducing or increasing the
tourism tax can enhance its welfare. Or, put differently, it claims that a
country facing a decline in foreign tourists, regressing privatization of its
public firm, or restricting entry of more firms into its market will never
benefit by introducing the tourism tax. Those are unique results of this
study that analyzes the tourism tax in a model of imperfect competition,
and are not present in models of perfect competition such as Hamélainen
(2004) and Gooroochurn (2009).

4. Concluding Remarks

This study examined the optimal tourism taxes in a mixed oligopoly market
in which a partially privatized public firm and private firms compete. We
developed a model in which a market for a tourism service is segmented for
domestic and foreign tourists, and private firms maximize their profits and
a partially privatized public firm cares about the social welfare as well as its
own profit. The government imposes a tourism tax on the consumption of
the tourism service and selects its tax rate to maximize the social welfare.
The results obtained throughout the analyses are summarized as follows.
We show that the level of the tourism tax that maximizes the social wel-
fare depends on the fraction of foreign tourists, the degree of privatization
of the public firm, and the number of firms operating in the market. In
particular, for sufficiently higher fraction of foreign tourists, higher degree
of privatization of the public firm, and larger number of firms in the mar-
ket, the optimal tourism tax rate will be positive. Furthermore, it is shown

that the optimal tourism tax rate will increase as (a) the fraction of foreign
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tourists increases, (b) the privatization of the public firm progresses, and
(c) the number of firms in the market increases. In other words, a country
facing a foreign tourism boom, with a higher degree of privatization of the
public firm, and with a highly competitive domestic market for tourism
services will have a higher tourism tax rate relative to countries without a
tourism boom, with a lower degree of privatization of the public firm, and

with less competitive markets.
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