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A model of cross-border tourism competition
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E-mail: madaozero@gmail.com, tkuroda@cc.nagoya-u.ac.jp

Abstract

This paper analyzes the situation in which the citizens of two countries have the opportunity
to travel domestically and cross the border of the other country. The governments of both
countries are assumed to be attempting to maximize the social welfare of their respective
countries by choosing the appropriate domestic tax rates. The domestic tax serves as the source
of funding for the improvements to the infrastructure of domestic tourism, including the areas
of security, public facilities, natural areas, and artificial scenic construction. In the process, both
governments compete for the attention of tourists. Each country in this game has a tourism
industry in place. The two competing industries set the prices of their services, including
entrance fees, to maximize their profits and overtake each other. We consider two cases in the
sequential game: the case in which the tourism industry is the leader and the case in which the
government is the leader. We consider the factors that influence the tax rate and national income
of both countries and identify a feasible strategy for their governments to maintain the
attractiveness of their respective countries to tourists while remaining competitive. Although
we derive the outcome of each sequential game, it is not easy to compare them in general cases.
Hence, we assume several specific sets of parameters representing consumer preference, and
then analyze the possible outcomes based on the strategic form where both agents choose the
leadership or not. According to the results of the simulation, it is found that there are so many
possible patterns. Especially, it is shown that the leadership of governments does not always
guarantee better outcomes for consumers.
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1. Introduction

Tourism has long been part of the economy. Specifically, it serves as a kind of resource that
performs an important role in national economies. With the rise of globalization, cross-border
tourism has grown and induced intense competitive among counties. We define tourism as
follows:

“Tourism is deemed to include any activity concerned with the temporary short-term movement
of people to destinations outside the places where they normally live and work, and their
activities during the stay at these destinations.” (Burkart and Medlik, 1974)

In our discussion of tourism, we also consider the term “tourism product.” We define it as a
series of interrelated services, namely, services produced from various industries (economics),
community services (social aspect), and natural services.

Mason (2000) formulated the following components of tourism products:

1. Attractions: Natural, cultural, or man-made attractions such as festivals or performing
arts.

2. Accessibility: The ease of obtaining or achieving organizational goals, such as those
for tourism (travel agents)

3. Amenities: Facilities in place to deliver pleasure such as accommodation, cleanliness,
and hospitality.

4. Networking: The network of cooperation related to the products offered locally,
nationally, and internationally.

Let us now consider the supply and demand from the perspective of tourism product. The

following are the impacts of tourism on the economy:

e Income (value added) generation

e Employment generation

e Tax revenue generation

o Balance of payment effects

e Improvement of the economic structure of a region

e Encouragement of entrepreneurial activity

e Economic disadvantages

As for the economic impact of cross-border tourism, the foreign exchange reserves of the
national economy increase, and regional industrial development improves. Cross-border
tourism also contributes to the increase in employment and taxes.

"Annual Report of China Outbound Tourism Development” is the report from China
Tourism Research Institute Annual, is the important data of the research of the economic
effects of tourism.
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Figure 1. Chinese cross-border tourism longitudinal comparison of population growth
from 1992 to 2013. (Unit: million passengers)

HEEZHEEY (milion USdollars )

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

- Brazll =e= China —e—Germany —e— In0ia —e—Japan —e— Russian Federaton e~ South Afnica —e—LUnited States

Figure 2. The comparison with other countries of Chinese tourists cross- border consumption.
(Unit: million US dollars)

We can see from the report and the figure, cross-border tourism has become another form
of international trade. The local consumption of tourists can be seen as another form of
merchandise exports.

Obviously, in the limit range that can be supported cross-border tourism is the fruitful role of
the national economy. To some extent, tourism is a shortcut to a rapid economic development, if
public construction is completed. Bird (1991) explained the same in his book on tax policy and
economic development.



However, cross-border tourism is very different from domestic tourism, especially because it
comprises several other factors.

The factors of the host country:

Tourism resources are targets regardless of type. Consumer price index, inflation rate, and
exchange rate of the host country are major impact factors.

Archer (1987) explored demand forecasting and estimation in travel, tourism, and hospitality.
Artus (1970) focused on the effect of revaluation on the foreign travel balance of Germany.
Chadee and Mieczkowski (1987) performed an empirical analysis of the effects of exchange
rates on Canadian tourism.

Tourism resources are widely available all over the world. Given that they are alternatively
distributed, they are indicative of the importance of the destination choices of tourists who seek
cheap tourism products. Regardless of the development of tourism resources and the industry,
high tourism prices that continue to increase yearly will cause the tourism demand to flow to
other countries. Martin and Witt (1988) investigated substitute prices in models of tourism
demand. Rosenweing (1988) expressed the same view on his paper about the elasticities of
substitution in Caribbean tourism demand.

Impact factors such as security, hygiene, and climate are equally important to tourism. Walsh
(1996) performed a demand analysis of Irish tourism. In some instances, such as the Revolution
of Thailand or the Hong Kong umbrella revolution, these factors generate greater impact than
economic factors.

The factors of sending country:

Departure tourism depends on the economic development of the country and is specifically
determined by its foreign exchange reserves, leisure opportunities, and income level. Martin
and Witt (1987) developed tourism demand forecasting models and emphasized the importance
of choosing an appropriate variable to represent tourists’ cost of living. Geyikdagi (1995)
studied the related effects of investments on tourism development and the demand for travel.

Occupational structure is another tourism factor, given that tourism opportunities are often
taken advantage of by company management, scholars, and researchers and not by family units.
Gunadhi and Boey (1986) focused on the demand elasticities of tourism in Singapore.

Demographic composition, such as urbanization or classification of cultural level, is now
regarded as another important factor. Tie-Sheng and Li-Cheng (1985) noted the same issues in
their paper “Domestic tourist development in China: A regression analysis.” In fact, urban
dwellers in developed countries are interested in rural tourism in other countries. By contrast,
urban dwellers in developing countries enjoy the urban tourism in developed countries.

Impact factors of host country and sending country:
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The political relationship between the host country and the sending country sometimes lie in
their economic relations, which become a decisive influence on tourism demand. The balance
of payments, interest rates, monetary policies, and exchange rates also have a decisive impact
in general. When the national currency devaluates, tourism prices tend to attract foreign tourists,
thereby stimulating the growth of the tourism industry. However, such principle is not simple to
generalize. Take for example Japan's recent monetary easing policy referred to as “The Abe
Mix.” Although this policy has improved the export-oriented enterprises and the status of the
tourism industry, it failed to play a significant role in enhancing the overall economy of the
country.

As previously mentioned, if a country can sustain their tourism numbers while continuously
attracting more tourists, the national economy is likely to be given a boost. The issue is the
limited number of tourists, which makes a competitive tourism market particularly important
for governments.

Suppose all the impact factors of the tourism industry, such as security, public facilities, can
be regulated to improve the maintenance of natural areas, artificial scenic construction, and so
on. We represent the areas for improvement as T. The government uses taxes to improve its
preparedness for T and increase its tourism competitiveness. In this way, we can study how the
government uses the tax leverage to achieve the most favorable outcome as it competes with
another country.

Unfortunately, references related to this subject are limited. Most studies are focused on
areas such as one commodity trafficking, the local economic structure, and household income.
The material on competition between countries is relatively few. An example is the work of
Garcia-Ferrer (1997), who explored forecasting international tourism demand in Spain. The
few studies that explore competition between countries include the works of Vasilios (1987)
and Papatheodorou (1999), in which they examined the sightseeing competition game between
Mediterranean countries from an empirical perspective and the demand for international
tourism in the Mediterranean region, respectively. Meanwhile, Eadigton and Redman (1991)
explored economics and tourism, Gonzalez and Moral (1995) analyzed international tourism in
Spain, and White (1985) released an international travel demand model for US travel to
Western Europe. Hence, competition between countries, especially in terms of tourism, is an
interesting area of research that is explored in the present work.

The rest of the paper is organized as follows. Section 2 discusses the utility and surplus
functions of consumers in the two countries participating in the game. Section 3 presents the
sequential game in the case where the tourism industry is the leader. Section 4 explains the
sequential game in the case where the government is the leader. In these games, we determine
the exact role of the government. Section 5 compares results of the both case. The last section
provides concluding remarks of this paper.

2. Consumer Behavior



Let us consider two countries, namely, Country 1 and Country 2. The citizens of the two
countries refuse to relocate to the other country because of employment considerations. They
only prefer to travel for leisure purposes. Harmonious political relations are assumed to exist
between the two governments, and no artificial obstacles to movement are established. We also
suppose that all the impact factors of the tourism industry, such as security and public facilities,
can be controlled to improve the maintenance of natural areas, artificial scenic construction,
and so on. These areas of improvement are denoted as T. For country 1, all the factors can be
represented by T;. The same is assumed for country 2. The governments use taxes to improve
their preparedness for T and to compete for tourists. In this model, the governments only
impose income tax to residents and use this tax to improve T.

Domestic tourism and foreign tourism are regarded as substitute goods. For a simple analysis,
we assume that the market demand structure, including the cost of enterprises, is a straight line.
We then analyze the consumers in country 1 and country 2.

For the consumers of country 1, we use n,; to denote its domestic travel frequency and p, to
denote its tourism ticket price (assuming that the toll is already included in the ticket cost). We
use n, to denote the country’s cross-border tourism frequency and p, to denote the tourism
ticket price (assuming that the toll is also already included in the ticket cost). w; is the wage
rate of country 1, and r; is its income tax rate. Following Sakai (1990), the consumer utility U;
is then given as

1
U =a;Ting +a,Ton, — 5(,3111% + 2y nyny + fon3).

In the expression, a;,a,, 3,3,y are constants. Their relations are as follows:
ap,a, >0,
B1,82 > 0,
Bif2 > Vi,
ayfr —axy, >0,
a5 —ayy >0.
We also observe a competitive relationship between T; and T,. Consumer surplus is the
utility minus the total cost of domestic and cross-border tourism and the income tax.
Ly =Up—piny —pany =Wy
Consumer action depends on the way consumer surplus is maximized. We can use a partial
differential equation for the function L, to derive an optimum n; and n,.

dL,
Fll =a Ty —fing —ying —pp =0
dL,
E = ayTy) — fony — YNy —p, =0

ng =a; —bipy +c1po

Ny = ay — bypy + €1y



T—e,y, T
where, a; = 7“1%1 ;,Zf;l/ L2,
1

_ B
b - )
L g p—v?

B1B2 _Y?l"

&1

a BT v,y

a2 ==
5152‘\’% '

_ B
by B.B—vY

For the consumers of country 2, basically, we use the same variables as those for country 1. \We use
n, to denote the domestic travel frequency of country 2 and p, to denote the tourism ticket price
(assuming that the toll is already included in the ticket cost). We use n; to represent cross-border
tourism frequency of country 2 and p; to represent the tourism ticket (assuming that the toll is also
already included in the ticket cost). w, is the wage rate of country 2, and »;, is its income tax rate. The
consumer utility U, is then given as

1
Uy = azTyng +a,Tony, — 5(,83115 + 2Y,NgNy + f4N%).

In the expression, as,ay, 83, 84,V are constants. Their relationships are as follows:

az,ay >0,
B34 >0,
BaBa>V5 .
a3fy — ag¥2 >0,
ayfz — azy; > 0.
Similarly, consumer surplus is the utility minus the total cost of the domestic and cross-border
tourism and the income tax.

Ly = Uy —ping — paty — oW,
Consumer action also depends on how consumer surplus is maximized. We can employ a partial

differential equation for function L, to derive an optimum n, and n,.

daL,
ans a3Ty — fzng —yong —pp =0
aL,
Fh& =ayTy — B4ty — YoMz —p2 =0

*

ng = az —bap; + opy
Ny = aq — bypy + 3Py
where,
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3. Sequential game: the tourism industry as the leader

Sequential games with perfect information are often solved by backward induction. At this point, we
have calculated the factors that affect domestic and cross-border tourism frequency. Hence, we can now
focus on how the government sets up a personal income tax rate to achieve the highest social welfare.
Then, we can determine the initial pricing strategy of enterprises based on the personal income tax and
corporate profit function.

As we mentioned previously, the government in this model exists to ensure their social welfare in
each country. All policies are based on this condition.

For the government of country 1:

We suppose that the government collects all the income taxes to improve T;, that is, T; =, w;.
Social welfare V; is equal to the sum of consumer surplus and corporate profit. Since we assume no
costs for providing services of the tourism industry. That is, V; = L; +p;(ny +n3),
where,

Ly = Uy —piiy — pPanp — 1 Wy,
1
Up = ayTiny + apTong — 2 (Bynf + 2vimyny + n).

By substituting T; = r;wy, ng, n; and n3 into the social welfare function V;, we obtain

a fowir —apy: Ty T—a yiwiry

Vi =L +pp my +n3 = ay( —bipy T p)nwy + apTy (aZB1 — byp, +
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c ) _ 1,3 oy fowiri—avi Ty —b +c 2 _
1P1 ! B B> 1P1 1P2
a Bowiri—a ¥ Ty B T—ayiwir 1 B Th—a Y Wity
=t —bp +c Ll — hapy +C =, At —
L B1 52‘\’71' LP1 LP2 ﬁlﬁz_Yi' 2P2 1P1 2 ﬁ2 5152_\’%



2
bapa + 1P — P2l

apfiTo—a Y1 WiTy

5152_\’?1'

U3 fawir1—a, Vo Ty

B3 54_3’%

The income tax rate r; is in the social welfare function V;; thus, the government can control V; by

—bapy +¢1py) —wiry +po( — bspy + capa)

choosing the income tax rate ;.

As mentioned previously, the government in this model exists to ensure their social welfare. \We can
employ a partial differential for the function V; to derive the optimal income tax rate 7;.
We obtain the optimal tax rate r;" as follows.

. WK + 6 + ¢
n=

Q1w
where,
aif,
U =ar s,
L 5152_\’?1'
_ & a3Yy
K, = Zd%als
L 5152_\’?1'
avi—a. BB, _ a3 By @ yi—a, BBy a1V

0, +¢1=p1 by ag + —p2 & art + 1.

BiB—Yi BaBu—Y3 BiB—Y3 BBV}

A competitive relationship obviously exists between the tax rates of the two countries. Assume that
the government of country 2 sets a relatively high income tax rate to increase its investments for the
improvement of all the factors that can be controlled to compete for tourists. In this case, the only
strategy for the government of country 1 is to raise their own tax rates and use it to develop their own
tourism resources. In this way, country 1 remains attractive to tourists while sustaining its position in the

game.
For the government of country 2:

Similarly, social welfare V, is given asV, = L, + p,(ny +ny),
where,

Ly = Uy —ping — pahy — Waty,
U2 = a3T17l3 + a4T27l4 — % (,331]% + 2]/2713714 + ,8411%).
By substituting T, = r,w,, n,, ng and njy into the social welfare function V,, we obtain
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Again, we observe the income tax rate 7, in the social welfare function V;; thus, the government can

control ¥, by choosing the income tax rate 7.
Similarly, we determine the optimal tax rate r," as follows.

_winkK, + 6, + ¢,

*

43

QW5
where,
Q2 - Baajf_g\’%
0y + @y =Dy by ay+ avi-afify __aafy —PL G Qg+ @i afy Ltz 419

BaBi—v3 BiB2—Y3 BzBi—v3 BzBi—Y3

The same effects can be observed for the government of country 2. When the government of country
1 sets a considerably high income tax rate to increase its investments for improving the factors that can
be regulated to compete for tourists, the only strategy for the government of country 2 is to raise its own
tax rates and use this tax to develop its own tourism resources. That is, tax rates determined by the two
governments are strategic compliments in this case.

The equations of the optimal tax rates, namely ;" and r°, are the reaction functions of the two

countries. From these equations, we can find the Nash equilibrium tax rates as follows.

1 Py + 2B + 0 + K

e =
ow Q102 — K1 K>
e_ 1 DAt PaBr+ O+ K
2w Q1Q2 — K1 K5
where,
A = — %3P, - V2 g <
1 B334_Y§ 5354‘\’% !
B — aZBl K _ 1Y Q < 0
L 5152_\’?1' 1 5152_1’% 2
A2 —_ 013,34, K2 _ %4Y2 Q]_ < 0
3354_\’% 3334_\%
BQ f— “251 5 Q]_ _ %1V ZKZ < 0

- BiB>—vi BiB2—vi
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It is clear that no direct relationship exists between the equilibrium tax rates and the wage
rates of the two countries at the Nash equilibrium. Then, in the equilibrium,

Ay +prB; + 0, + K
Tf:Tle'Wl:pl 1B+t K

Q102 — K1K,
Te — e .y _ DA t DBy + 0 T K
22T Q@2 — K1 K,

Both governments use taxes to improve their preparedness for T as their effort to compete for
tourists. In this model, the governments impose income tax to their residents and use such tax to
improve T. Itis clear that in the equilibrium the level of taxation and thus T are affected by the
tourism price set by tourism enterprises. Since it can be readily shown that Q,Q, — K; K, >0,
and A, A;, B, B, are negative, T are negatively related with the prices. In other words, it is
strategic substitute with the prices determined by the tourism enterprises. For example, even if
the domestic tourism enterprise raises the price, the government lowers tax rate and thus its
investment T for tourism.

For the tourism industry of country 1:

We assess the initial pricing strategy set by the tourism industry as the leader. Given that the
government in this model does not levy the corporate tax, the corporate profit can be written
simply as

;= pr(nf +n3),

where,
P1A1+tp2B11Q2 1K, P1A2tp2By1Q1 1K
[74 —dy
Tlf — 1£2( Q1Q2—-K1Kp )m@i( Q1Q2—-K1Kp _ b1P1 + ¢1po
1
5152_\’?1'
P1A1tp2B11Q2 1K, P1A2tp2B21Q1 1Ky
o —ay
né = 3Pal Q1Q2—K1Kp ) ara( Q1@2-K;1Kp —b +c
3 o2 3P1 2P2-
BsBi—v3

The action of the tourism industry is simply to maximize its corporate profit. WWe can employ
the first order condition to derive an optimum price pj.

« _ “P291~H,
b1 = P
where,
fl _ 2A 6, B, 2408, ——2b, 24 03B, 2450,Y, __ st
(@1Q2—K K2) (B1B2—v7) (@1Q2—K,K2) (B3 Bu—Y3)
gL = Bia, Br—Boayyy e+ Bia;By—Brayy,

T 00K K BifavD) L (010, K Ky (Bafa—yD) | 2

_ @tk (@i tK)apys | (QetKi)asBu— (@it Ky ey
(Q1Q2—K1Kz) (B fa—YD) (Q1Q2—K1K2) (Bz B—Y3)

Since it can be readily shown that f;<0 and g;>0, the relationship between p; and p, is
obviously strategic compliment.
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For the tourism industry of country 2:

The corporate profit in country 2 is written as

Ty = po(n5 + ng),

where,
P1A2tP2B2+Q 1 tKa P141+P2B1+Q2+K;
e _ “2ful Q1Q2-K1 K> Jmenl Q1Q2-K1K> —b +
ny B Bay? 2P2 T 1Py,
1
P1A2tp2B2+Q1tKa - P1A1tp2B1+Q21K;
ne — %P0 o, )% g0k, ) b + c
4 BaBay? 4P2 2P1-
Similarly, the optimum price p, is given as
P2
« _ ~P192"H;
P2 £
where,
_ 2Bya, 81 —2B vy 2By, f3—2B a3y,
= —2b, + — 2by,
f2 (0102—K.K;) (B, >~YD) 2 (010, K.Ky) (B Ba—yD) 4
_ Ay Bi—A ey Ay Ba—Ai a3y,
= ¢ + + ¢y,
92 = 0,0, K, ) B BavD) L (0100—KiKy) BaBa—vD) | 2

_ (@it KB — (@K ey, | (@i+Ky) e, fa— (@K ey,
(Q1Q2—K 1K) (B1B2—vY) Q102K 1K) (B2 B1—Y3) .

Again, since it can be readily shown that f,<0 and g,>0, the relationship between p; and p, is
strategic compliment.

Based on the optimal prices described above, we can derive the equilibrium prices of both
countries’ tourism enterprises.

e :ngz — oy
Pr fifa — 919»
ps :ngl — fifl

fifa — 919»

4. Sequential game: the government as the leader

We have already discussed the case in which the tourism industry is the leader. Now, we
discuss the case in which the sequential actions are reversed. As we described in the previous
section, sequential games with perfect information are often solved by backward induction. We
can now identify the pricing strategy set by enterprises after the setting of the personal income
tax rate and corporate profit function. From this identification, we can establish how the
government sets the personal income tax rate to achieve the largest social welfare.

For the tourism industry of country 1:

Basically as seen before, the corporate profit function can be written as

12



T, =p N +n3,

where,
 _ Gifowiri—a Yy wory
ny = —b +c
1 BBy 1P1 1P2»
w _ G BaWiTi— 0 YaWoTy
Nz = — bspy + copa.

5354_\’%
By profit maximization of the tourism industry, we can derive an optimum price p; as

_ Win G —wonH i+, 116

P1 2 b +b, ’
where,
G, = oy B, + o3 By
L BB BaBaE
Hl — V1 “yY2

BB BaBaYi
As in the previous case, the relationship between p, and p, is strategic compliment.
For the tourism industry of country 2:
As for country 1, the corporate profit function can be written as,
Ty =Py Ny +Ny

where,

_ G fiwi T ey weTy

n, = —b + ¢y Py,

Uy PaW T UV WaTy

n —b + Copy.
4 BaBay2 4P2 2P1

Similarly, the profit-maximizing price p; is given as,

« _ Wit Hytwor,Gy+py €1+ ¢y
P2 2 by+h, :
where,
o o
Gz — 281 +B3

5152_3’71' Bs 54_\’% '

H, = %1V “3Y2 )
2= Gt g
Again, prices here are strategic compliments here.

Based on these profit-maximizing prices, we can derive the equilibrium prices chosen by the
tourist corporations as,

e _NWoli—riwiJ; _ I, -TiJ;
1 R R
e _Tiwihmwo b T ;T
b2 = R - R
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where,
R = C1+62 —4 b1+b3 b2+b4 <O,

[ =250 4 %Va vy oy %Py @by S
L= 2 i T gy s G e ) at e

L=20%2P | @b yp oy GV 4 GVa g4 S
2= 20 T gy Tl TG T a ) At

= %P @By o GV Y N >0,
N2yt T T TG e AT

=2 a1vy + 32 b + by + B + D + >0.
]2 (5152_1’% 5354_Y§) 1 3 (Blﬁz_y?i 53184_\/%) ‘1 2

Since it can be readily shown that R < 0, the tourism industry raises its price, p;, if the
infrastructure for tourism of its own, T;, is improved.

For the government of country 1:

Similarly, the social welfare V; is equal to the sum of the consumer surplus and the
corporate profit, that is, V;, = L; + p;(n; + ng),
where,

Ly = Uy —pimy — palip — Wyt
1
Uy =a,Ting +a,Ton, — E(ﬁlnf + 2y Ny + fon3).

By substituting T; = wyry, n{, n;, ng, pf, and p5 into the social welfare function V;, we
obtain the following equation:

(74 wir —a, Y T 1, —w;r wiry J,—T, 1
V1=L1+p1 Ny + na :“1( 182 11_ 22.]/1 2 _ L 2f1 11]1+Cl 1712 22)W17‘1+
BiB2—vi R R
[ZZT (“zﬁsz_“lylwﬂ'l b wir Rk o T?.[l_wlrl.ll) . lﬁl i Bowiri—aa ¥ Ty _
5152_\’21' R 2 5152_\’%
b LL—win]; witi J,— Tl 2
1 +¢ -
R R
a a owi i =y Ty — b Lli—wyn ), e wir ool o BiTh—a yiwiry — b, wir o~ T +
5152_\’?1' R R 5152_\’% R
2
o LLi-wnr], 1,3 afiTo—ayyywiry . wir -k +o LlL-—wyn], ©
R 2 B1BY? R
wir .-, a T,—a Y Wit witr Jo— Tl Tl —wyr
i) 22(2512 11’;11_ y 171 ) 22+C121 11]1)—W1T1+
R BiB2—vi R R

LL—wmnl (“3 Buwiri—a,y, Ty _ b3 LlLi-win), +c, W17'1]2_T212)
R B:Bi—Y3 R R

The government chooses the income tax rate r; for welfare maximization, and we can
obtain the optimal income tax rates r; as
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r" - ]
L fiwy
where,
_ 2aip, 3 2 B
fl B o’ + Cllbljl + a6/, + Riﬁlﬁz—vi a1 v, + (Zzﬁl]/lbljl + “2:31]/161]2

1
a1 2b1 )1 T 2viby by i)y + 2vibycy)? + 2yibicy)? + 2yi ¢y + Bicdls + 2Dy)3 +

2¢y)1J2 — Bob313 — BacfI} — BibR]3 — 2Babaci)iy — 2b3jf — 2¢5)1), +

1 o3 Bust s By
_ 2 — a?B,y? — a?f,p2 — LPali %Pl
byl ayarB1 57 — aifayi — aififs R (B Ba—v2)

_ 2ajuy 1 1
= ﬁ 2 arby )y +ayeqJy +ay b Ky + a6 K + R BBy’ a1 2ba)r +
A1 Brc )1 + Q1f1fabi Ky + @31 6261 Ky — 201 1V1¢1)2 — @2 81)2 — a1vi Ky —

1
afivibi Ky — apfivic Ky — apyibaj, —anyic; + RZ ( ﬁzb%]:sz + Babyci )oKy +

Babaci)1Ky + Bact Ky + B1bi)1 Ky + Bibici)i Ky — Bibici)aKy — B¢ )oKy — 2by )2 Ky —
1KiJy — c1KoJy —VibiboKiJo — vibye1KoJo — vibiciKiJy — 2vi Koy — VibybaJ 1 Ky —

Vibic1Ky —vibaca Ko + 2b3 Ky Jy + €G]y + 6K o) + alaz%%h alﬁlh +
1P2 Yl

g1

ayyaJitaz oKy

R(Bs 54_3’%)
For the government of country 2:

Similarly, the government of country 2 tries to maximize the social welfare function v,
described as V, = Ly + po(p +1y),
where,
Ly = Uy —ping — pany — Walh

1
Uy =azTyng + a,Ton, — 5([?3113 + 2¥oN3ny + f40%)

By substituting T, = w,1,, n5, n3, ng, pf, and p5 into the social welfare function V,, we
obtain the following equation:

(74 Ti—Cy Y, Wy T woty I, —T TiJo—wor 1
3BTy 41/22.. 272 5 2721~ Ty +c 1J2"Wals Z)TI +
BsBi—vs3 R R

V2 = L2 +p2 ny +7l4 :a3(

AaWaT: (0‘433W27'2_“31’2T1 g, T wanl, + wor i Ty, 1 g PyTi—yYaWaly
4212 2 2 R 1 R ) :8 ( 2
BsPi—vY3 BsBa—Y3
wory [T, Ty J,—wary 1 74 T,—a W, T w1, I —T.
b3 272101 1}1+C2 1J)2 222)2_ (3541 41’22..22_b3 272101 1]1+
R R BaBsi—v3 R

T wyr, I\« Wy, —ag Y, T Ty Jo—waryl wyr, I, —T 1 a Wy Ty =gV, T
c, 1J2— 222)( 4Bawary—agy, Ty —b 1J2 zzz+cl 27241 l]l)——ﬁ(483 272" 03YV2t1

R Bz B Yz R Bz 54_\’%
b2 T ,—wynh +c W2T211_T1]1)2 _wonh-Ty (“3 BiTi—ay Yo Warsy _ woty i —Th ) +
R R R BaBi—Y3 3 R
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The income tax rate r, is chosen as
7r = 1—gwiry
2

fawa

where,

2
f2 =2LB32+% 2a4b4[2+2a46211 +

2a,.V-,0; + 2a b1, +
BsBi—Y5 4¥210 3P4Vabal,

_r

R Bsﬂ‘yg
1
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p 2 2
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Here, we can derive the equilibrium tax rates as follows,

e _ L f2—91
n =

w; 1279192
7.€ = 1. fi—g9
2
w, 1279192

Thus, the equilibrium infrastructure for tourism, provided by both governments, are,

Te = 2791
129192

TE = f1=92
2 [12=9192

5. Comparative analysis

Since it is difficult to compare the two cases described above in general, namely the tourism
industry as the leader and the government as the leader, we focus on several specific cases in
order to show the possible differences between the two cases, here. Moreover, when we
compare the cases, we examine the strategic behavior of the two players, namely the
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government and industry, whether they prefer to behave as leader or follower, based on payoff
matrix.

We denote the consumer surplus of the first case (the industry is the leader) as L and the
second case (the government is the leader) as L’. For the industry, similarly, the profits of the
first case (the industry is the leader) is denoted as =, and those of the second case is «’. We also
denote the social welfare of the first case (the industry is the leader) as V and the second case
(the government is the leader) as 7.

Case 1.

For the most simple yet extreme case, we assume that the impact of tourists is centered
entirely on o.and 3, and that ¢y = a, = az = ay; 1 = B, = B3 = 4 = 1; y = 0. In this case,
the citizens of the two countries have no particular preference for domestic and cross-border

tourism. We can show that L-L’ >0 when a; > %. That is, consumers can achieve the highest

consumer surplus if the industry is the leader. When 0 < a; < %, then L—L’ < 0. For this area,

consumers can achieve the highest surplus if the government is the leader.

Similarly, if a; > 1.14755, then V-V’ > 0. That is, the governments can achieve the highest
social welfare when the industry is the leader. When 0 < a; < 1.14755, then V-V’ < 0. The
highest social welfare can be achieved when the government is the leader here.

Finally, when 0 < a; < % %(4 +3 2),thenn-n">0. When a; > ; ;(4— +3 2), thenn—

 <0.
Hence, we will consider what policy would be chosen by government in different ranges of
a.

1)0<a1<% %4+3 2

In thisrange, =—n’> 0 & V-V’ <0 & L-L’ < 0, and thus the payoff matrix is as follows.

Industry
Leader Follower
Government
Leader (V’, ) vV, ")
Follower (V, n) (V, )

In this range, both of government and industry prefer leader to follower. We assume here that
governments could gain the leadership by some public commitment or binding contract or so
but private industries could not. Then governments could gain the leadership in the game,
where consumers would enjoy higher surplus.
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2t L4432 <a, <1.147555
2 2 1

In this range, =—n’ < 0, V-V’ <0 and L-L’ < 0, and thus the payoff matrix is as follows.

Industry
Leader Follower
Government
Leader (V’, ) (V’, )
Follower (V, n) V, )

In this range, the Nash equilibrium is the case where government is leader and industry follower.
Therefore, consumers would enjoy higher surplus.

3)1.147555 < ay
In this range, =—=’ < 0 and V-V’ >0, and thus the payoff matrix is as follows.

Industry
Leader Follower
Government
Leader (V’, m) (V’, )
Follower V, m) (V, )

In this range, both of government and industry prefer follower to leader. Unlike the range 1), it
is not so easy to assume here that governments could force private industries to take the

leadership by some public power. In addition, if 1.147555 < a; < %, then L-L’ < 0. That is,
there exists some conflict between consumers and government here. On the other hand, if

a > %, then L-L’ > 0 and thus there is no conflict of interest between them in this range.

Case 2.

For the second case, we assume that two different types of citizens: one is particularly keen
on domestic tourism (which we tentatively attribute to psychological factors such as patriotism)
while the other is particularly keen on cross-border tourism (which we tentatively attribute to
foreign travels). For simplicity, we combine these preferences and find that the degree of
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national enthusiasm for cross-border tourism is equal to that of the national enthusiasm for
domestic tourism. Furthermore, the keen preference for traveling abroad is twice that for
domestic travel: a; = a; = 2a, = 2a,. In addition we adopt the same assumption for the
other parameters, namely, 8; =8, =3 =8,=1;, vy = 0.

We can show that L-Z’ > 0 when 0.8134 < a, < 1.18065. That is, consumers can achieve
the highest consumer surplus if the industry is the leader. When 0 < a, < 0.8134,0r a, >
1.18065, then L-L’ < 0. For this area, consumers can achieve the highest surplus if the
government is the leader.

Similarly, if 0 < a, < 0.17325 or a, > 1.15671, then V-V’ > 0. That is, the governments
can achieve the highest social welfare when the industry is the leader. When 0.17325 < a, <
1.15671, then V-V’ < 0. The highest social welfare can be achieved when the government is the
leader here.

Finally, when 0.905092 < a, < 2.22333, then n—n’ > 0. When 0 <a, < 0.905092 or
ay > 2.22333, then —n’ < 0.

Hence, we will consider what policy would be chosen by government in different ranges of
a,.

1) 0<a,<0.17325
In thisrange, =’ < 0, V-V’ >0and L-L’ <0, and thus the payoff matrix is as follows.

Industry
Leader Follower
Government
Leader (V’, m) (V’, ")
Follower V, m) (V, ™)

In this range, both of government and industry prefer follower to leader. Hence, it is not so easy
to assume here that governments could force private industries to take the leadership by some
public power. In addition, since L-L’ < 0, there exists some conflict between consumers and
government here.

2) 0.17325 < a, < 0.905092
In thisrange, n—n’ < 0 and V-V’ < 0, and thus the payoff matrix is as follows.

Industry
Leader Follower
Government

Leader (V°, m) VvV, )
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Follower V, m) (V, )

In this range, the Nash equilibrium is the case where government is leader and industry follower.
In addition, if 0.17325 < a, < 0.8134, then L-L’ < 0. That is, there is no conflict of interest
between consumers and government here. On the other hand, if 0.8134 < a, < 0.905092,
then L-L’ > 0 and thus there exists some conflict of interest between them in this range.

3) 0.905092 <a, < 1.15671
In thisrange, -’ > 0, V-V’ <0 and L-L’ > 0, and thus the payoff matrix is as follows.

Industry
Leader Follower
Government
Leader (V’, m) (V’, )
Follower (V, m) V, )

In this range, both of government and industry prefer leader to follower. We assume here that
governments could gain the leadership by some public commitment or binding contract or so
but private industries could not. Then governments could gain the leadership in the game,
although consumers cannot enjoy higher surplus.

4) 115671 < a, < 2.22333
In thisrange, =—’ > 0 and V-V’ > 0, and thus the payoff matrix is as follows.

Industry
Leader Follower
Government
Leader (V’, ) vV, ")
Follower (V, ) V, )

In this range, the Nash equilibrium is the case where government is follower and industry
leader. In addition, if 1.15671 < a, < 1.18065, then L-L’ > 0. That is, there is no conflict of
interest between consumers and government here. On the other hand, if 1.18065 < a, <
2.22333, then L-L’ < 0 and thus there exists some conflict of interest between them in this
range.

5 a,> 222333
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In thisrange, =—n’< 0, V-V’ >0and L-L’ <0, and thus the payoff matrix is as follows.

Industry
Leader Follower
Government
Leader (V’, ) VvV, ")
Follower (V, n) V, )

In this range, both of government and industry prefer follower to leader. Hence, it is not so easy
to assume here that governments could force private industries to take the leadership by some
public power. In addition, since L-L’ < 0, there exists some conflict between consumers and
government here. It is quite the same as 1).

Case 3.
In this case, we assume that y is positive rather than 0. The other assumptions are similar to
CaselTha'[IS, a; =, :a3:a4; ﬁ1:ﬁ2:ﬁ3:ﬁ4:2; Y = 1.

Here, we can show that V-V’ = 0.195198333i2 >0, n-n'= B >0,and L-L’ = 289
oy 1000e, 1000« 2

> 0. Thus the payoff matrix is as follows.

Industry
Leader Follower
Government
Leader (V’, m) (V’, ")
Follower (V, m) (V, )

That is, in this case, the best strategy for the government is to let the industry be the leader,
which is better for consumers as well.

Case 4.

In this case, like Case 2 again, we introduce some asymmetry about preferences for domestic
and foreign travel, between two nations. On the other hand, we assume positive y like Case 3.
Thatis, ay = a3z =2a, =2ay;, f1 =L =L3=0,=2;y=1.

Here, we can show

Here, we can show that V-V’ =—0.483467$ <0, nxn = 0.0793316$ >0, and L-L’ =
2 2
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—O.562L2 < 0. Thus the payoff matrix is as follows.
74

2

Industry
Leader Follower
Government
Leader (V°, m) VvV, ")
Follower (V, n) V, )

In this case, both of government and industry prefer leader to follower. We assume here that
governments could gain the leadership by some public commitment or binding contract or so
but private industries could not. Then governments could gain the leadership in the game, while
consumers can enjoy higher surplus as well.

6. Concluding remarks

This study focuses on how the neighboring governments compete for tourists using income
taxes to improve their infrastructure serving for domestic as well as foreign travellers.
Especially, we introduce the tourism industries of both countries to the governmental
competition, which compete each other for attracting visitors in order to maximize each profit.

We consider two cases in the sequential games: one in which the tourism industry is the
leader and another in which the government is the leader. In either case, consumers of both
countries try to maximize their utility or surplus, given the infrastructures for tourism and
prices of the tour at both countries, at the third or last stage.

Although we derive the outcome of each sequential game, it is not easy to compare them in
general cases. Hence, we assume several specific sets of parameters representing consumer
preference, and then analyze the possible outcomes based on the strategic form where both
agents choose the leadership or not. According to the results of the simulation, it is found that
there are so many possible patterns. Especially, it is shown that the leadership of governments
does not always guarantee better outcomes for consumers. One of the reasons may be that the
social welfare function as governmental target includes the profits of tour industry in each
country.

As described above, in the case where both agents prefer leadership in the game, we could
assume that the governments could gain the leadership by some public commitment or binding
contract but private industries could not. In the case where both agents do not prefer it, however,
there exists some difficulty to determine the possible outcome.

In this study, we consider the same population for both countries. Likewise, the travel
distance between two countries is assumed negligible. We had better vary these variables in the
future study.
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