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Abstract

This paper shows that tourism specialisation cdp he explain the observed high
growth rates of small countries. For this purpdse® models of growth and trade are
constructed to represent the trade relations betwee countries. One of the countries
is large, rich, has an own source of sustained tir@md produces a tradable capital
good. The other is a small poor economy, which damtdave an own engine of growth
and produces tradable tourism services. The poontop exports tourism services to
and imports capital goods from the rich economyome model tourism is a luxury

good, while in the other the expenditure elastiafytourism imports is unitary. Two

main results are obtained. In the long run, theisou country overcomes decreasing
returns and permanently grows because its terntiadé continuously improve. Since
the tourism sector is relatively less productivarntithe capital good sector, tourism
services become relatively scarcer and hence mxpensive than the capital good.
Moreover, along the transition the growth ratehaf tourism economy holds well above
the one of the rich country for a long time. Thewth rate differential between

countries is particularly high when tourism is &dty good. In this case, there is a
faster increase in the tourism demand. As a reswgstment of the small economy is
boosted and its terms of trade highly improve.
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general equilibrium.
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1. Introduction

The specialisation in tourism has deeply contridute alleviate poverty of countries,
and especially of those facing serious obstacledeteelopment. As reported by the
World Tourism Organisatiortpurism is one of the major export sectors of dmvelg
economies and is the primary source of foreign argke earnings of the 46 of the 49
least developed countrieé rigorous empirical analysis by Brau, Lanza angli&u
(2007) has far confirmed this extent. More spealfic it has showed that tourism
economies have being growing at higher rates thlaer @ountry groups, including the
OECD. This result is even more striking if one wmk&o account that most of them are
islands or archipelagos and, hence, face two iraportlifficulties for development:
smallness and remoteness. This evidence posesuesatigns: Could growth of small
tourism countries be sustainable in the long rur®vHloes tourism specialisation

operate in fuelling growth of those economies?

In this paper, we offer theoretical answers to ¢hgaestions that lie in two factors:
terms of trade improvements, and the fact thatidgouis a luxury good (e.g. Lanza,
Temple and Urga, 2003; Smeral, 2004). To do thatcenstruct a theoretical structure
that represents the trade relations between a talgecountry (country 1) and a small
poor economy (country 2). The theoretical struchests two different models that only
differ in preferences. In the first one (modeldyrism services are a luxury good, while
the expenditure elasticity of tourism imports isitary in the alternative framework

(model 2). The models allow us to evaluate the whpd the specialisation in the

production of a luxury good, namely tourism sergjgan economic growth.

Our analysis is based on the following assumptio@suntry 1 has exogenous
improvements of productivity, while country 2 doest possesses an own source of
sustained growth. Countries 1 and 2 have comparatlwantage in the production of
capital goods and tourism services, respectivehe tapital good production is used
within country 1 and also exported. The whole paidun of tourism services of
country 2 is bought abroad. In addition, both ecoi®s produce a non-tradable good of

consumption. The representative household in cguriir derives utility from
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consumption and tourism services. Homes in coutrgnly obtain utility from

consumption.

In both models sustained growth is transmitted faountry 1 to country 2. Therefore,
we affirmatively answer the first question. Cour@rpvercomes decreasing returns and
permanently grows in the long run because its tesimgade continuously improve.
This finding hinges on sectoral relative produdsiviSince the tourism sector is
relatively less productive than the capital goodt®e tourism services become
relatively scarcer and hence more expensive tharmcdpital good. The effects of terms
of trade improvements on the growth rate of couriy income per capita operate
through two channels. First, they imply an increamséhe purchasing parity power of
country 2 and, second, they allow a permanent as&en gross investment per capita
and thus in capital per capita. At this pointsitnorthwhile to notice that the engine of
growth of country 2 cannot be identified using st techniques based on the
computation of the Solow residual. In this sensatamdard analysis of productivity
gains would lead to the wrong conclusion that ghowftcountry 2 will be exhausted in
the long run.

The answer to the second question is related totrdnesitional behaviour of the

economies. Therefore, we calibrate the models, noally solve them and compare
their results regarding the time evolution of coigs growth rates. In the calibration

we impose a unitary price elasticity of tourism @ because it allows us to isolate
the effect of an increase in country 1's incomadtsriourism imports and the economic
growth of country 2. Moreover, this choice is iretline of the empirical estimates of
this elasticity* Our calibration strategy yields the same long eguilibrium in both

models, and then their predictions only differ doi¢he nature of tourism good.

We have obtained the result that tourism specisdisdnas a positive impact on country
2's growth as long as tourism is a luxury good. &ooncretely, in both models country
2 grows faster than country 1, but the growth ditierential is significantly higher in

model 1. The reason is twofold: the terms of trexderovements and the accumulation

! For instance, Smeral (2004) obtains a price eiastf tourism imports of 1.24.
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of capital of country 2 are larger in model 1 thwamodel 2. Indeed, along the transition
the ratio of tourism imports to income of countrgrbws much faster in model 1 than
in model 2. As a consequence, the increase indlagive price of tourism services
(country 2's terms of trade) is higher in the fimbdel than in the latter one. Since
investment of country 2 is determined by its towriexports, a higher capital

accumulation takes place in model 1 than in model 2

The rest of the paper is organised as follows. @@ exposes the empirical facts
regarding country size, tourism specialisation ardwth. Section 3 outlines the
models. Section 4 solves for the competitive eluiim of the two-country economy
and characterises the long run equilibrium. Thécaion of the models is described in
Section 5. Section 6 exposes the outcomes frorndhgputation of the models. Section
7 summarises and concludes. Lastly, the three @l contain some technical

details.

2. Stylised Facts Regarding Country Size, Tourism Speisation and Economic
Growth

The analysis of the relationship between countge,sitourism specialisation and
economic growth allows two relevant stylised fatdsbe observed. First, smaller
countries tend to be more specialised in touris@n thhigger ones. Second, small
countries specialised in tourism tend to grow fiagan other groups of economies.
Given that tourism is considered a low productivégctor, there seems to be a
contradiction between specialisation in tourism afdaining high economic growth

rates.

There is no internationally agreed-upon indicatordefining when a country is said to
be specialised in tourism. Here, we use as anatwli¢che number of tourist arrivals in
relation to the local population. In this respédagure 1 clearly shows that, in the year

2000, smaller countries received more touristdigeabitant than larger ones

2 Taken from a sample of 179 countries for which deda available. The year was chosen in order to

avoid the instability in international tourism foWing 2001
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Figure 1: Relationship between Tourist Arrivals perinhabitant and Population, 2000
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Source: World Development Indicators, 2001, WorkhB.

Though the explanation of the positive relationshgtween small size and tourist
arrivals per inhabitant is beyond the scope of théger, it needs to be justified.
Hernandez-Martin (2006) mentions four possible eausr this. First, small countries
are often islands and islands have an attractiomsiceach island or small destination is
viewed by tourists as a differentiated product, enaists show a preference for variety.
Second, small countries have often strong comparattlvantages in tourism because
of the lack of industrial alternatives due to highnsport costs, lack of competition,
scarcity of natural resources, diseconomies ofesazatc. Third, small countries often
enjoy social and political cohesion and thus amwed as safe places. Forth, small
countries have been a preferred choice of touratpes due to their dependence on air

travel.

The indicator used in Figure 1 has the disadvantdgesing arrivals for identifying
when a country is specialised in tourism. It wob&lmore accurate to use an indicator

capturing the economic importance of inbound teurissiven the non-existence of
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international data series regarding the tourism GBHable 1 we use tourism income

in relation to GDP as an indicator

Table 1 shows the characteristics of countriesha world with the highest tourism
specialisation. Most of them are very small and nodsthe small are islands. In the
table, there are twenty five countries with a ratidourism income to GDP higher than
10 percent. Among those countries, twenty one analls(less than one million
inhabitants), twenty two are islands, and the flawmgest ones have between one and
eight million inhabitants

Table 1: Countries with the Highest Tourism Speciasation, 1998

Country Tourcl;sgpl‘\zoe/;:)emts Population| Smal Islan(li
Antigua and Barbuda 41,29 69.870 Yes Yes
Araba 47,20 68.325 Yes Yes
The Bahamas 32,58 294.000 Y@s Yeés
Bahrain 10,11 643.000 Yes Yes
Barbados 30,49 265.300 Yeps Yegs
Belice 14,61 238.500 Yes No
Cyprus 21,08 749.000 Yes Yes
Dominica 14,66 71.810 Yes Yes|
Dominican Republic 13,51 8.085.560 No Ygs
Estonia 11,99 1.386.200 No No
Fiji 16,13 791.170 Yes Yes
Grenada 17,31 100.10d0 Yep Yes
Jamaica 17,82 2.540.010 N¢ Yes
Jordan 13,69 4.597.35D Ng NGg
Macao, China 40,71 425.000 Yes Yes
Maldives 56,10 261.480 Yes Yes
Malta 23,40 385.000 Yes Yeg
Mauritius 16,21 1.159.73( Yes Yes
Palau 49,44 18,110 Yeq Yes
Samoa 17,18 168.850 Yes Yes
Seychelles 31,40 78.850 Yes Yes
St. Kitts and Nevis 26,48 40.130 Yes Ygs
St. Lucia 45,53 151.950 Yeg Yes
St. Vincent and the Grenadings 22,62 111.810 es s Ye
Vanuatu 30,72 186.000 Yes Yes

Source: World Development Indicators 2001 and 200&¢ld Bank.

3 The year 1998 has been chosen because it is tied pgith more available information and, in
addition, it is prior to 2001 (see footnote 1). \Wave followed a standard threshold of one million
inhabitants to consider a country as small (e.gtdtly and Kraay, 2000).

4 There were available data for 164 countries. O$¢hd 39 are large, 35 small and 42 islands.
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The second stylised, namely the high economic drafismall countries specialised in
the tourism industry, has an even greater scopethi® respect, Brau, Lanza and
Pigliaru (2007) reached the conclusion that it Ecessary to introduce tourism
specialisation as an independent variable whenysingl small countries, since those
specialised in this sector are not disadvantagedth® contrary, as shown in Table 2,
they grew more than other groups of countries duthe period 1980-2003. In this
sense, we should add that although smallness magtinde a disadvantage for
economic development, when accompanied by tourigrcialisation it actually
becomes an advantage. Furthermore, these authargl fthat the higher growth
experienced by small tourism countries is not duehe traditional determinants of
growth (i.e. the convergence effect, a greater gmepy to savings-investment or
greater openness to trade), what seems to reinfbechypothesis that the determining
factor of their greater rate of growth is the conabion of tourism specialisation and
their small sizé.
Table 2: Economic Growth of Country Groups, 1980-203.

Country group Growth qf Numbe.r of
GDP per capita (% countries
OECD 1.91 22
Oil exporter -0.64 14
Small 1.70 29
Small tourism > 20 2.34 9
Small tourism > 10 2.23 14
Small < 10 1.20 15
Less Developed Countries 0.06 37
All countries 1.00 143

Source: Brau, Lanza and Pigliaru (2007).

The high economic growth of small tourism countriestrasts with a large body of
literature which highlights the difficulties facirgmall economies (e.g. Streeten, 1993;
Srinivasan, 1986; Armstrong et al., 1998). Somé¢heke studies stress the difficulties
experienced in achieving economies of scale, higinsport costs, the lack of
competition in domestic markets, etc. However, sdvempirical works have shown
that those difficulties do not necessarily leadotwer growth. In fact, in their extensive
empirical review, Easterly and Kraay (2000) faitedind worse economic results in the

smaller countries than in the larger ones.

® By tourist countrieshese authors mean countries for which touristriime exceeds 10% of the GDP.
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The explanations of the high growth rates of snbalirism countries focus on four

factors. Hernandez-Martin (2006) shows that_théosaicchangdrom activities of low

productivity (e.g. agriculture) towards tourism chelp explaining temporary high
growth rates in small tourism countries. Howevéeré is a relevant percentage of
economic growth that continues unexplained. Lafdzmple and Urga (2003) have
looked at whether or not economic growth resultirmgm tourism specialisation is
sustainable in the long run. The authors emphdbsepparent contradictory fact of
growth being fuelled by a sector with low growth foductivity. They offer two
coherent explanations to this fact. The first aneptimistic and states that the reduced
productivity growth in the tourism sector may benpensated, on the one hand, by an

improvement in the terms of trefti@ favour of the sector, on the other hand, byféue

that tourism can be considered a luxury gasdich may promote rapid growth in both

the sector itself and the rest of the economy. @dssimistic explanation says that rapid

growth is merely temporary if it is based on ther@asing use of natural resources

linked to tourism. As the economy approaches fulplyment of these resources, the
evolution of labour productivity becomes a detelimgnfactor of growth and, as a

result, tourism countries will grow more slowly thathers.

The authors empirically tested the two hypothesesfaund support for the optimistic
one. Nevertheless, they pointed out that the reslibuld be interpreted with caution
for two reasons. Firstly, in the short run the sase of unemployment may reduce the
improvement of terms of trade for tourism destimagi and, secondly, the emergence of

new destinations may lead to the same result itotig run.

The consequences of high tourism growth and speaiain have been studied by
Capo, Riera and Rosell6 (2005), who consider higiwth rates in island regions of
Spain as a manifestation dfitch deseas@ his means that explosive tourism growth in
small open economies provokes both rent and altwtaeffects that result in
deindustrialization. Nevertheless, the paper isctedr enough about why rapid tourism
growth can be problematic, and therefore the langeffects of such a process are not

clear. This is because, on the one hand, touriguigisation means an improvement in

® The relevance of terms of trade improvements wss@ointed out by Copeland (1991).
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welfare following comparative advantages. But, dme tother hand, excessive
specialization in small tourism countries coulddiea an increase in their vulnerability

to external shocks.

3. The Models

Time is discrete and endless<0,1,2,..). There are two countries denoted iby1,2,
that are involved in trade of capital goods andismu services. Country 1 is large and
rich, has an own source of sustained growth argpéxialized in the production of a
capital or investment good. Country 2 represerasall and poor economy, which does
not possess an own engine of growth and is speethiin the production of tourism
services. The capital good production is used wittountry 1 and also exported. The
whole production of tourism services of countrysZbought abroad. In addition, both

countries produce a non-tradable good of consumpfithe capital good is taken as

numeraire

The time evolution of population is crucial in oanalysis because the growth
possibilities of country 2 depend, in a great extem how the relative size of the
economies evolves through time. Thus, we have twdoce realistic assumptions
regarding population. In most growth models thenghorate of population is constant.
This is obviously a simplification given that theogulation grows faster in less
developed countries than in developed econodmiesour model the time evolution of

population is consistent with this observed facor&specifically, at each period the
economies are inhabited by a continuum of measlire0, i =1,2 of identical homes.

From now on, the super-index in the variables ddéhote the country. The population

of each economy evolves as follows:

" This fact is described, for instance, in the répdorld Population Profile: 1998 (p. 10) deliveriey

the US Agency for International Development andAhgerican Bureau of the Census.
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Country 1 Country 2

L, =(1+n) L, Ba=(1+m,) L,

>0 given,  f,= A+( - fg', (1)
n'z=0, L2>0, f>n given,¢O( O)1

L > L2

The equations in (1) imply that the population ofietry 1 grows at the constant rate
at each period. The population growth rate of cgu@t n’,,, is initially higher than

country 1's, strictly decreases though time andntwadly converges ton'. The

parameterg determines the speed of convergence. Lastly, dhgevof Ly has to be
higher enough thah to guarantee that!/L? never becomes smaller than the unit. In

what follows, we will refer tol} /L as the relative size of country 1.

At each period households supply inelastically ané of time in the labour market,
and hence the population constitutes the labowefof the economy. To this respect,

variables in the models will be expressed in peitagor per worker) term®©f course,

this does not apply for prices. It is also assuntieak all markets are perfectly
competitive, international factor flows are notoaled and agents have perfect
foresight. Next, we describe the environment withad.

3.1. Firms

The goods are produced with the following Cobb-Dasigechnologies:

Country 1 Country 2

7 =(1+p) (k) (), £=(K)(F),
=) () (=17 e=(e) ()7 ?
y>0, a0(0,)

where z' denotes the production of capital good in courdtry’ is the production of

tourism services in country 2 argj denotes the production of consumption good in

10
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country i. Technologies use capital and labour as factoutgipln each economy
resources must be allocated between sectors. Hjusind k;, represent the amounts
of capital input allocated to the production of italp and consumption goods,
respectively, in country 1, whildxjt and kfvt are those amounts assigned to produce

tourism services and consumption good, respectivelgountry 2. From now on, the

first sub-index will indicate the sector. As the aebis expressed in per capita terms,
the variabled; and1-1' are the proportions of labour used in capital @mgsumption
good sectors, respectively, in country 1. Similathe variabled? and1-1? are those

proportions used in tourism and consumption goaosg, respectively, in country 2.

Since y >0, the total factor productivity (TFP) grows at eame rate in both sectors of

country 1. Country 2, however, does not have an emgine of sustained growth.

The firm problems can be formulated as static ombs. objective functions of firms at

t are current profitssz :

Country 1 Country 2
nj,t = Ztl_(rtl'*'a_) kzl,t_ Wlltl’ 77><2,t = px,txlz_(rt2+ 5) kxzt - V\ﬁxz' 3)
mo=pn a- (R o)k - wi1- 1), = ple-( o) K- wi )

where p;, and pZ, are the relative prices of consumption in countryand 2,
respectively, andp,, is the relative price of tourism services. The ssitn of the
super-index inp, , indicates international price. Therefone,, and1/ p,, are the terms
of trade of country 2 and 1, respectively. The afale r| is the interest rate and

denotes the wage. The depreciation rate of capitalQ, is assumed to be the same in

both countries and across sectors.

11
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3.2. Households

The representative household in country 1 and 2mags its total utility discounted at

the ratep . Countries differ in preferences as follows:

Country 1 Country 2

= (1) (e ) §=3(10)" € 9(F)

vl(ql,xl): (( —Ql)_(j) ) ifo#l Vz(qz)z (Ctl_fqa)ifailm)
ninfet -5 +(1-7) %] ifo=1 Inje? g7 ifo=1

n0(03), p>0,0>0 =( 26)7c, 3 12

The shopping basket of homes in country 1 is comgas consumption good’, and
tourism services,X'. The shopping basket of country 2 is only composéd

consumption,&”. In what follows the wiggle symbol (7) will denotiemand. For our

purposes we need a non-homothetic utility functfion country 1. However, the
predictions from a model are informative only iethare compared to those from an
alternative framework. This is the reason why wso alonsider the case of homothetic

preferences. Thus, our theoretical structure ds/zidegwo different models:

Model 1: ¢€> 0, F 1,2

_- . (5)
Model 2: ©=0, F 1,2

In model 1 there is a Stone-Geary type of relahgnbetween consumption good and

tourism services, and hence the utility functionmoy 1 is non-homothetic. We follow

Christiano (1989) and assume that the minimum aopsion T grows at each period

at the rate at which income per capita grows in ltveg run, & 2 This type of

preferences has two desirable properties. Firgly, marginal utility of consumption

8 Alternatively, we could have followed Carroll et 42000) and assumed that the minimum
consumption is endogenously determined through it Harmation process. Since both approaches

virtually have the same implications, we opt bypiag the simplest one.

12
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goes to infinity as& approachesC', which discourages saving. As reported by

Christiano (1989), this property is crucial for &ping the time behaviour of
countries’ saving rate, because it allows explarime fact that homes save little and
consume a lot when they are near the minimum copsam that is, when they are
poor. Since in our model the shopping basket ohtrgul is composed of two goods,
this approach has a second implication, namelyrswoption-dependent elasticity of

substitution ES) between the goods:

L d(@/%) MRYER
=®)=4 M;S(‘érﬁ) &/x

1= 1—0)% ,e<E (6)

where MRS(‘¢ ‘%) denotes the marginal relationship of substitutenmy consumption

is always higher than the minimum leVeThis elasticity is lower than the unit and rises

as consumption does. Therefore, the share of expeadlevoted to consumption in
country 1 is high when homes are ne@r. Moreover, in a situation like that the

households would be little willing to substituteutesm services for consumption. As
consumption moves up its minimum level the housgh@comes progressively more
willing to substitute tourism services for consumpt Consequently, a greater
proportion of expenditure is devoted to the fornggrod than to the latter one.
Therefore, this utility function implies that comsption is a good of first necessity,
while tourism services are a luxury good. In ma2i¢he elasticity in (6) is unitary and
thus consumption and tourism expenditure evolveshat same pace as home’s

expenditure.

Households in country 1 and 2 receive capital atblr income and face the budget
constraints:

Country 1
(1+m) K, = (14 ) K+ w- ¢ Rk

(7)
Country 2

(1+12.) KRy = (24 ) K+ W ¢

® The fulfilment of this condition requires a highcaigh initial endowment of capital per capita.

13
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where k', i =1,2 is the capital stock of the economy, which is édaahousehold’s

wealth att. At the initial period, homes are endowed withagipve amount of capital

that constitutes their initial wealth:

ki >0, i=1,2 (8)

4. The Equilibrium of the Two-Country Economy

In this section we first characterize the competitequilibrium, and then study the
behaviour of the two-country economy in the long.rlihere is no need for analysing
each model separately since model 2 is a particaise of model 1. The results can be
obtained using standard techniques, so we opt bfynting the details on calculations in

three appendices.

4.1 The Competitive Equilibrium

Given the initial endowment&; >0 and k >0, the competitive equilibrium of the

two-country economy is characterized by a set Inrfcations{Itl,lf,ktﬁl,kjl}t:0 _, and

prices{pgvt,rtl,vvtl,pxyt,pjt ,(2,V\f}t:012 that solve firm and household problems, as

described in Appendix A, clear all markets and begathe trade balance.

The clearing conditions of labour markets have baesady introduced in the models.

The rest of conditions are as follows:
Assets: k= k+ k , k& Xk+ X ,
Capital good (in aggregate terms);! ¢4 22 = z'L'=(1+y) ( Igft)a( ltl)l_a L
Tourism (in aggregate terms)7 ¥+ 2 X t( Xftka( tz)]l_a 2L,
Consumption: ¢ = ¢ =(1+y) (K,)"( + tll)l_a CE=¢=(R)( ¢ t?)l_a :

9)

where Z' and Z* denote investment demands of country 1 and 2¢otisely. Note that

the clearing conditions of capital good and tourisenvices markets are expressed in
aggregate terms instead of in per capita termss @abjustment is necessary because

14
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countries differ in population size. In each coyrilre aggregate expenditure at pertod

(ae) exhausts gross domestic incomé &gdi,):

ag = gdf - pEHTZH poE (7 op
aqz gth - ﬁ,t~§+~2: Q t%(+ ci? ﬁ:'

(10)

In addition, the trade balance must be in equiliforiat everyt, which requires that:

In aggregate terms-  ?Z’E ,pXE ,piXL,

1 11
In per capita terms of country 2, “?z | p’ <X x,thllft%, -

where the first equation in (11) is expressed igregate instead of per capita terms to
account for countries’ differences in populatiozesi The equilibrium in the trade

balanced expressed in per capita terms of countgv@als that gross investment per
capita of this economy is determined by tourismesexjiture per capita and the relative
size of country 1. This result has two importanplications. First, tourism demand per
capita is not what really matters for promoting witto of country 2, but tourism

expenditure per capita because of the effectseofdlative price of tourism. Second, a
little tourism expenditure per capita can be conspéed by a large relative size of

country 1.

From profit-maximising behaviour of firms, we obtaihat interest rate and the wage

are equal to capital and labour marginal produtisj respectively:

Country 1
_ & _s_ PG _ _ R
rﬁ-a&—é—a k;::L,t -9, \A{l—(l—a)%—(l—a)l_'ltl,

(12)
Country 2
N O S « ¢11 _ Re X _ B, ¢
rtz_aTZVt—d—aTz’t_d, \/\42—(1_0,) Itz _(l_a)l_—hz

The equalisation of interest rate and the wage émtwsectors yields the resource

allocation in both economies:

15
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Country 1 Country 2
kzl,t = Itlktl’ k><2t = Itzktz’ (13)

kcl,t:(l_ltl)ktl1 l%Z,t:(l_ F)KZ

Since technologies are equally intensive in capital labour, factor inputs are allocated
to each sector in the same proportion. The results3) and the expressions for interest
rate of countries in (12) yield the relative prices

Country 1 Country .

14
P, =1, B.= K- a9

In country 1, the relative price of consumption aguone given that both goods are
produced with the same type of technology. In cqu@itthe goods are also produce
with the same kind of technology, and as a redwt relative prices of goods are
identical. The results in (13) and (14) allow graksmestic income per capita of

countries to be written as:

Country 1 Country 2

awt=c+ 2= (K . ootz p(ér A= p( B O

Since tourism exports are entirely devoted to irhpapital good, the results in (13) and

(15) imply that the saving rate of country 2 is &co 1 .

The equilibrium conditions in (9) and (11), and ttesults in (13) allow the capital

accumulation of countries to be expressed as:

Country 1
(140K, = 7- g X+ ( F0) Kk,
Country 2 (16)
(1412 K= pX () K= 0. 1(K) +(+9) &
Xz

The expression (16) makes clear that the capit@maalation of country 2 crucially
depends on the time evolution of its terms of tratlee accumulation of capital in

country 1 is not characterised by decreasing refsimce the TFP in this sector grows

16
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at the ratey. However, country 2 would need continuous improgets in its terms of

trade for overcoming decreasing returns and hetagmation in the long run.

The split of expenditure between consumption andigm services in country 1 is
obtained from the first-order conditions of homptsblem:

¢ =ne+(1-n)¢
p% =(1-1)(¢-¢)

px,tXl=1,_7—'7(Cl—T;1) - { (17)

where € denotes household’s expenditure, thatgsz § + p,X. The equations in

(17) show that, in model 1, the ratios of consumptand tourism expenditure to

home’s expenditure are not constant. The forméo ratreases and the latter one falls
as €' rises. This behaviour is a consequence of theech8sone-Geary utility function.

Moreover, it is worthwhile to note that the expaadk-saving decision is intertemporal,
while the decision on expenditure allocation betwd® goods in (17) is an intra-period
one. This means that the home first decides howhnmmome to spent and savetin
which hinges on the whole time-paths of all pritesn the period to infinite. Then, it
chooses how to split up expenditure between consampnd tourism services in the
current period, which only depends on variables.ifherefore, the income-elasticity
of consumption and tourism expenditure cannot balyéinally computed, since it
involves intertemporal decisions. The expenditlestecity, however, can be easily

computed using the equations in (17):

- AT  _d(nX) 8 p
“Tad T (e T R px el

where ¢ >T' provided that¢' >T'. The expenditure-elasticity of consumptiosy ()
and tourism expenditureegxxye) are lower and higher than the unit, respectivigythis

sense, we have defined tourism services as a ligaog and consumption as a good of
first necessity, respectively. In model 2, howevieeg, ratios of consumption and tourism
expenditure to home’s expenditure are constanttlaacblasticities in (18) are equal to

the unit.
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The equations governing consumption of country d arand the tourism expenditure
through time are obtained from the first-order dbods of the household problem in

both economies:

Country 1

(o-1)(1-1) 1
%:(px,ﬁlJ 7 (1+ Eilja{l—?—i]+
G Pt 1+p G

px,t+1i~(:+l — ( px,t+ l] 7 (14——'}11}0 , (19)
px,'[xél pX’t

Country 2

1 1
2 2 s 2 \o =2 2
cftle :( pc,;+1j (1"‘ "E+1J {1_%} +5_2'
Ct pc,t 1+p C[ q

The first and the third equations in (19) reveattthe minimum consumption level

affects the intertemporal elasticity of substitatiof consumption (IESC). Indeed, the
next and the current period consumption are closmé another if current consumption
is near the minimum level. The home becomes mofknwito switch consumption
through time as this variable moves up its minimawel. This effect is absent in model
2. Moreover, looking at the first two equations(1®), one can see that in both models
the intertemporal allocation of expenditure in cioyrl is independent from the time

evolution of p,, if o is equal to the unit. Therefore, holding interege constant, the

price-elasticity of tourism demand would be unitafjiis seems an interesting case for
our analysis, since it allows isolating the effettin increase in country 1's income on
its tourism expenditure and the economic growthcadintry 2. In addition, tourism
demand would be elastic and inelasti@ifwas lower and higher than one, respectively.
In model 1, the first two equations in expressi@f)(show that if both expenditures
grew over time, tourism expenditure would grow dtigher rate than consumption. In

model 2, however, both types of expenditures wguddv at the same rate.

The construction of the system of equations thatatterizes the dynamic behaviour of

the two-country economy is described in Appendix B.
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4.2. ThelLong Run Equilibrium

In this sub-section we will show that the long raquilibrium of the two-country
economy is characterised by a balanced growth pB@P), in which countries’

population grows at the same rate and the grovi#is i@t variables are constant.

Since the variable§' and|? take values in the interv0,1), their growth rate must be

equal to zero. We start analysing the behaviouthef economy of country 1. The

interest rate is constant in the long run and heheevariablesk', z', z', ¢, p, %

and gdi’ grow at the same constant rate:
1
G =(1+y)ra -1, (20)

In country 2 a constant interest rate in the loog requires gross investment,
7’ = p., X, to grow at the same rate 5. Therefore k?, p, X, p?,¢* and gdi® grow

at the same constant rate:
6> =6"=8. (21)

The previous results imply that the production #melrelative price of tourism services
(and consumption) grow at the rates:

2 _ 2 2 _ -
Xer =X _ Gu Q2=(1+g)"_1, M:(1+3)1_0—1_ (22)

X ¢ B

We then obtain that sustained growth is transmittewh country 1 to country 2 through
trade. As we anticipated in the preceding sub-sectihe permanent improvements in

country 2's terms of tradep, ,, constitute the mechanism of transmission. Indéesl,

equilibrium expressions of interest rate:
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Country 1

R Kk S
rtl :a(kt1(1+ y)l—aj -0 - k}l :(l+ y)l—a =1+ ,

(23)
Country 2
1

-1 a-1 2 H

i Py -+
rzza(ktz P, 1—aj -0 o &:(_X't lj :1+0’
t (P kB

show that the marginal productivity of capital iouotry 1 holds constant when capital
per capita grows unboundedly, given that this eoopngosses an own source of
permanent growth. There are not increases in TR®witry 2, and hence the marginal
productivity of capital falls as capital accumukateHowever, the permanent
improvements in country 2's terms of trade comptassdhe fall in the marginal

productivity of capital and, as a result, the valfecapital marginal productivity

approaches to a constant value in the long runreftwe, country 2 overcomes
decreasing returns to capital accumulation andetaturingly grow because the terms

of trade becomes more and more favourable to ttisamy:°

A more detailed analysis of the long run equilibrican be found in Appendix C.

5. Calibration of the Models and the Balanced Growth Rth

We have just showed that country 2 can import sustiagrowth by trading. This result
has to do with the long-run behaviour of the twohtioy economy. In this paper we are
also concerned with offering an answer to the goesin why small tourism countries
have been growing at higher rates than other ecmorithis question is noticeably
related to the transitional behaviour of the tweontioy economy. We make use of

numerical examples to illustrate the predictiomsrfrthe models. More specifically, we

19 Hazari, Nowak and Sahli (2003) also obtained ¢heturism economy can import sustained growth
whenever its terms of trade improve. Moreover, AxaAlbelo and Pigem-Vigo (2007) and Alvarez-
Albelo and Perera-Tallo (2007) established condg&iaunder which sustained growth is transmitted

through terms of trade improvements.
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proceed in two stages. We first parameterise thdetsato characterise the BGP, and

then solve thenm This section covers the first stage.

Table 3: Empirical Facts of OECD High Income Counties (HIC) and
Small Tourism Countries (STC)

OECD High Income Countries (24)

Population growth rate, 1971-2003 0.66
Ratio of HIC population to STC population, 1970-300 263
Growth Rate of Real GDP pc 1971-2600 2.13
HIC Tourism Expenditure in STC over GDP 0.043
Small Tourism Countries (13)
Population growth rate, 1971-2003 1.12
Growth Rate of Real GDP pc, 1971-2603 2.42
STC GDP over HIC GDP 1970-2003 0.165
International tourism receipts over GDP (current))32980-2003 | 26.1
Real GDP pc of STC over real GDP pc of HIC, 1970320 43.2

Notes: The HIC are those included in the World Depment Indicators, 2006 constructed
by the World Bank. The STC are those included ialBiLanza and Pigliaru (2007), except
Seychelles because of missing data. The valuesnaems of the period. Variables are in
percentage form, except the ratio of HIC populatorSTC population. The variable GDP
pc refers to real Gross Domestic Product per capitaurchasing parity power. The variable
HIC Tourism Expenditure in STC over GDP is equalt@65x 0.26..

Sources®Penn World Table 6.2Brau, Lanza and Pigliaru (2007).

We choose parameter values for the models to dedimeempirically plausible BGP.

We will use data of twenty four OECD high incomeuntrsies (HIC) and thirteen small

tourism countries (STC) in Table 3 to calibrate soparameters of the models. The
HIC and the STC as a group will represent countrgntl 2, respectively. Table 4

contains the parameter values and the implied BIBI. calibration targets appear in
bold in Table 4.

The data used to construct variables in Table &alethat HIC and STC were not in
their long run equilibrium during the considerechéi period. This fact obligates us to
establish some compromise criteria to calibrate rtiaglels. In this regard, we will

consider the mean of the period of some varialdderay run values.

1 We use the Gauss-Seidel method to solve the motleéscode and the results are available upon

request via e-mail to the authors.
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Table 4: Parameter Values and the Balanced Growth &h
Parameter Values

Population:n* = n* = 0.006¢, L}/L? =263
Technology:y =0.0127, a =0.4% 0 =0.048°
Model 1: ©=1¢= 0.432= 0.998®m= 0.4
Model 2: ©=7= 0= 0.9994p= 0.462
Balanced Growth Path
Growth rates (%)
0=6'=6°=213,6, =1.27,0,=6,=0.84

Preferenceso =1, {

Variables in the dynamic system
k'(1+6)" =7.8177, I! =0.26143, k?(1+6)" = 3.377%, 17 =0.261

Interest rates and saving rates (%)

~1 2 =2
ri=r2=6.85, =2 =261 == A =610
gdi; gdi”  gdi;

Income and expenditure over gross domestic incém)e (

1 1 g1 ,
i_l=26.143, Q.l =73.857, p“_lt =0.043, px,t.(;t -73.9
gd di gdi; ad

Differences in per capita income (%)
i 2
g!tl =432
gdi;

Sources?Cooley and Prescott (1995)

The population growth rate of both economies isteen’ = n* = 0.66%, where the
omission of time denotes stationary value. Durimg ¢onsidered time period in Table 3

countries’ relative sizes were not constant. Asm@romise solution, we opt by setting
the long run relative size of country 1 in the rriedd;l/Lf , equal to the relative size of

HIC in Table 3 (263).

The growth rates of income per capita of countug$ eventually equalise, that is,

6" = 6% = 6. The measure of income per capita in the modetineatwith real GDP per
capita in purchasing parity power (PPP). The datavsthat income per capita grew at a
higher rate in the STC (2.42) than in the HIC (2.13ws, we calibrater and y for &

to be equal to the growth rate of the HIC. Coolag &rescott (1995) calibrated for
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the American economy and found a value of 0.4. \0esicler that value as a good

estimate fora . Then, we find thaty =0.0127 allows replicating a growth rate of

2.13%. The depreciation rate of capital is equdh#t calibrated by Cooley and Prescott
(1995) for the US economyd(=0.048). We impose a unitary price-elasticity for
tourism demand, that isg =1, and thus tourism expenditure is independent from
movements in the relative price of tourism servicége consider this choice as
appropriate by two reasons. First, it is not againe empirical evidence regarding the
price elasticity of tourism demand (Smeral, 200ddl,asecond, it allows isolating the
effect of income increases on tourism expenditdireoantry 1 and hence on growth of

country 2.

In model 1, we calibrate the parametefsandt? for them to reflect differences in per
capita income of countries in the long run. Morenaetely, we setc' =1 and
€% =0.43Z. This choice makes sense when b@th and T* are positive, since the
minimum consumption depends on the relative devetay level of countrie¥ In the
model, country 1 is richer than country 2 and, egpuently, what the former economy
considers as a level of minimum consumption reduoltse too high for the latter one.
We then seek values fop and 7 to replicate three figures ain Table 3: tourism
expenditure over income of HIC (0.043), the ratidomurism exports to income of STC
(26.1), and the ratio of income per capita of Sd@@tome per capita of HIC (43.2). In
the model 2¢* =T* =0 and thus the expenditure elasticity of tourismesdgiture is
equal to the unit. We then look for the valuesmfand 7 for the model to replicate the

same three figures in Table 3 as before.

12 The 1990 World Bank Development Report (pp. 26-djes thatA consumption-based poverty
line can be though of as comprising two elemets:expenditure necessary to buy a minimum standard
of nutrition and other basic necessities and afartamount that varies from country to country,
reflecting the cost of participating in the everyddife of society. The first part is relatively
straightforward. The cost of minimum adequate dalottakes and other necessities can be calculbted
looking at the prices of foods that makes up tle¢sddf the poor. The second part is far more suivec

in some countries indoor plumbing is a luxury, oubthers is a “necessity”.
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Our calibration criteria have the advantage of mgvirise to the same long run
equilibrium in both models. This allows the tramsial behaviour of models 1 and 2 to
be easily compared. In country 2, the productidn®urism services and consumption
good grow at 0.84%, while the terms of trade grow.27%. As we show in Appendix

C, capital per capita of country 17.6177( 1+6?)t) is higher than country 2’s

(3.3772( I+ Q)t) because tourism expenditure of country 1 is glate, which makes

the investment per capita of country 2 relativetyalier than country 1’s in spite of the
population size differences between countries.dantry 1 and 2 the 26.14% and the
26.1% of both capital and labour are allocatedhi iroduction of capital goods and
tourism services, respectively. Country 1 spendsQi®43% of its income on tourism
services and, as a result, the 26.1% of incomevstéd to gross investment (saving).
Consistently with our analysis in Appendix C, ie&rrates, and also the saving rates, of

countries equalise in the long runaf=1.

The characterisation of the transitional behavioiuthe two-country economy requires

taking concrete values for’, ¢, L /L2, k; andk?. These values appear in Table 5.

Table 5: Population and Initial Endowments of Capigl
Population

n? =0.0112, ¢ =0.98, L}/L%=330.42

Initial endowments of capital per capita
ki =2.45, k=1

We setn’ equal to the population growth rate of STC in EaBl Moreover, we set
@ =0.98 and hence it takes about two hundred periodsh®mpbpulation growth rates

of countries to equalise. This slow convergencecasisistent with the observed
behaviour of the population growth rate of STC &1@ during the period 1970-2003.
These criteria lead to an initial relative sizecotintry 1 of 330.43.
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The economy of country 2 does not possess an aiteource of sustained growth.
Therefore, it is reasonable to assume that whentdes started trading the endowment
of per capita capital of country 2 was smaller tbaontry 1's. Nonetheless, the lack of
statistical information prevents us from exactlynputing the differences in capital per

capita between HIC and STC. To overcome this difficwe choosek!/k? to be equal
to HIC GDP per capita over STC GDP per capita ifQLE.45), and then séf =1

andk} = 2.45,

6. The Transitional Dynamics of the Two-Country Econony

This section deals with the second stage, whiclsisbof solving the two models and

comparing their predictions regarding economic ghowaf the economies.
6.1. Modd 1: Tourism Services as a Luxury Good

Figure 2 displays time paths of significant varesbbf the model.
INSERT FIGURE 2

The time path of saving rate is driven by the dffeg impacts of an income effect and
a substitution effect (Barro and Sala, 1995, pp79). The first effect relies on homes’
willingness to smooth consumption through time. Wirgcome is below its long run
level homes prefer to devote a high proportionnabme to consumption, and thus the
saving rate is small at the start of the transitids income increases, the ratio of
consumption to income falls, while the saving rades. The substitution effect operates
in the opposite direction and depends on intesstmovements. An initial low level of
income per capita means that the economy has d amaunt of capital per capita. As
a result, the interest rate is high and thus ctigensumption is expensive in relation to
the consumption of the next period. Therefore, $heing rate is initially high and
decreases as the interest rate falls.

As we commented in Section 3, the introduction afinimum consumption allows the

time behaviour of the saving rate to be consisietit that observed in real economies.
The income effect overcomes the substitution effelseén income per capita is low.

25



XREAP2007-06

This occurs because homes are not very willingwiick consumption through time
when consumption is near its minimum level. Thhs, gaving rate time path is initially
upward sloping. As capital accumulates, the suligiit effect surpasses the income
effect and the saving rate declines. The predistioom our model in panel (a) are then
consistent with this observed fact. Neverthelesgs important to realise that country
2’s investment is determined by tourism importscotintry 1, instead of by agent

decisions in country 2, so the previous explanabioly applies for country 1.

The presence of a minimum consumption level in ukibty function of country 1
affects the degree of substitutability betweengbeds. According to our explanation in
Section 3, homes are little willing to substitubeitism services for consumption when
consumption is close to its minimum level. The @egof substitutability between the
goods increases as consumption rises above itsnumilevel, thereby provoking an
increase in expenditure devoted to tourism seryie@sl a decrease in consumption
goods during the transition. In this sense, we tdefened tourism services as a luxury
good. The relationship between tourism expendianég income is less obvious than
that of tourism expenditure and home’s expenditbesgause income is not just spent,
but also saved at each period. In our numericaing¥@ there is a positive relationship
between tourism expenditure and income of count(gahel (b)). The reason for this

result can be easily understood by rewriting theagiqns in (17):

6[1 — ql 1- _(l:l 24
oot gt " g “
~1 ¢1
_l:,7+(1_,7)? (25)
P X _ g T©
' =(1- i S . 26
adi ”)(gdf odp (20)

The saving rate increases at the beginning ofréimesition, so the ratio of expenditure to
income g/ gdi") decreases. Along the transiti@! grows at the rated and gdi'
grows at a higher rate that (panel (f)). Therefore, from equation (24) it tlls that

ql/ gdi* declines as the saving rate increases. Moredwegduation (25) indicates that
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g grows at a higher rate thah as long asi'/€' falls along the transition. This result
and the equation (26) indicate thfﬂ&,txl/ gdi rises as the saving rate does. The
equation (24) is silent about hoﬁ.\}/gdll behaves as the saving rate declines. In our
numerical example is near one, which results ﬁj/gdil increasing as the saving rate

declines. Lastly, a look at the equation (26) révehat pxytfql/ gdi rises while the

saving rate declines.

The income elasticity of tourism imports, compuisl the ratio of tourism imports
growth rate to income growth rate, is displayedamel (c). This elasticity, which is
about 3% at the beginning of the transition, dedias income per capita increases and
eventually converges to the unit. This range otigalis consistent with the estimates

for this variable.

The growth performance of country 1 is unaffectgdh® growth one of country 2. The
engines of growth of country 1 during the transitaxe the accumulation of capital per
capita and TFP increases. The accumulation of algpér capita depends positively on
the ratio of saving to capital, while the TFP groatsa constant rate. The behaviour of
the saving rate in panel (a) implies that capitadumulates slowly, and thus it takes
about seventy five periods for the growth rateanel (f) to reach the BGP. The engines
of growth of country 2 during the transition are thccumulation of capital per capita
and the terms of trade improvements. The accunomlaif capital hinges on tourism
expenditure and the relative size of country 1, #aedpopulation growth rate of country
2. The terms of trade changes are determined bysdhecity of tourism services in
relation to capital goods. It is clear that thevgito possibilities of country 2 depend on

country 1's economic decisions.
Consequently, the growth of income per capita difetween countries because of

differences in the growth of capital per capitaPT&nd the terms of trade. The next

expression specifies the variables displayed irejsafal) and (e):
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. pane( g - LK) (KTK)
gd :( K j P, (k/) (27)
gdit (K" (1+y) panel (4 px,t+1/(1p+y)— Ps.

The growth rates of capital per capita are usejuluhderstanding the time path in

panel (d):
Country 1 Country 2
Z X ) PuX L/ 1 ,
. ) 2 —(J+n ' -0+, (28)
T S L i
k' 1+ nt | K g, '

Initially, capital per capita grows faster in cognflL than in country 2, but the result

reverses after the period twelfth. Note that tourexpenditure and thus investment of

country 2 start low, in spite of the fact th:ai/Lt2 takes the highest value at the
beginning of the transition. Moreovem? doubles n*. As time passes, tourism
expenditure grows much faster than income of cqudtrand, in addition,n?,

approaches'. As a result, the investment of country 2 rapidigreases regardless the
fall in Lf/ L?, and the capital per capita of country 2 evenyuglows faster than

country 1's.

The next equation is helpful for understandingttivee path displayed in panel (e):

R ,7”((“” (-8) (k) —tl(1+y)1faj 0

29
X; 12 (k2)” 29)

Pyt

The relative price of tourism services increases@lhe transition because of countries
differences in productivity. The production of tmm services is unable to increase as
does tourism expenditure, which results in a risth@ price of tourism services. This is
the reason why country 2's terms of trade growefiagtan TFP of country 1 during the
transition. Moreover, the fact that in the modelirism increases much faster than

income leads to a much higher increasepp). The tourism expenditure eventually
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grows as income of country 1, and thus the diffeaébetween the growth rates @f ,

and TFP declines over time and becomes nil indhg Fun.

The time paths in panel (f) show that the growtle K& income per capita of country 2
is well above that of country 1 along the transiibperiod. During the first period of
the transition the higher growth of country 2 isda the improvements in the terms of

trade, which more than compensate the negativerdiitial displayed in panel (e).
6.2. Modd 2: Unitary Expenditure-Elasticity of Tourism Imports

Figure 3 displays the same time paths as Figure 2.
INSERT FIGURE 3

The absence of minimum consumption makes the modsdle to deliver hump-shaped
saving rates. The substitution effect overcomesrbeme effect because the preference
for smoothing consumption is lower in this modehrthn model 1. Accordingly, the
panel (a) shows that saving rates start high antedsee down to the BGP. However, at
the beginning of the transition the saving rateaintry 2 barely increases and is lower
than country 1's. This behaviour is due to the féct investment of country 2 is
entirely determined by tourism imports of countryristead of by agent decisions in the

former economy.

The elimination of the minimum consumption in edqoas (24) through (26) reveals
that consumption and tourism expenditure over heragpenditure evolve through time
at the same pace. Proceeding as in the previowsestitn, it is easy to check that the
ratios of consumption and tourism imports to incasheountry 1 rise at the same rate
along the transition. The ratio of tourism impotdsincome in panel (b) starts being
higher than in model 1 simply because the elagtioft substitution of goods in the
utility function of country 1 is constant and umgaConsequently, panel (c) shows that
the income elasticity of tourism imports is muckvés than that delivered by model 1.

More specifically, it ranges from 1.3 to 1.

The description of the engines of growth of cow#rduring the transition in the

previous sub-section also applies here. Nevertbelt®e behaviour of country 1's
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saving rate in panel (a) implies that capital acelates faster than in model 1, which

shortens the transition period towards the BGP.

The growth rate differential of capital per capmapanel (d) is positive for a shorter
number of periods than in model 1. The relativegof tourism grows faster than TFP
of country 2, but the differential in panel (e)l@ver than in model 2. The smaller

increase in tourism expenditure along the transisahe reason for these two results.

The results in panel (d) and (e) justify the bebawiof income per capita growth rates
in panel (f). Though the growth rate of country Risome per capita is above the one of

country 2, the differential between both ratesossiderably smaller than in model 1.

7. Conclusion

The empirical evidence provided by Brau, Lanza Bigliaru (2007) has far confirmed

the widely spread view that tourism specialisatisrresponsible for the remarkable
growth performance of small tourism countries. Tledt poses the questions on
whether growth of those economies will eventuakhaust in the long run, and how
does tourism specialisation operate in boostingvtroln this paper we have offered
theoretical answers to these questions, which asedon two factors: terms of trade
improvements and the fact that tourism is a luxgogd. To do that, we have developed
two dynamic general equilibrium models that repnégbe trade relations between a
large rich country and a small poor tourism econoiflye small economy exports

tourism services to and imports capital goods ftaerich country. The models only

differ in preferences. More concretely, tourismaituxury good in one of the models,

while the expenditure elasticity of tourism impagsunitary in the other framework.

We have obtained results that show that the snmaltism economy can import
sustained growth by trading whenever its termgadé continuously improve through
time. Regarding the second question, we have fdabhattourism specialisation does
have an important impact on growth when tourisncdasidered a luxury good. The
reason lies in the fact that tourism imports of tltlh economy increases much faster

than its income. This pushes up the terms of ti@fdthe poor economy. Moreover,
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since investment of the tourism country is deteediby its tourism exports, this also

leads to a higher capital accumulation in this econ

Of course, our analysis leaves aside importanbfadhat can threaten future growth of
small tourism countries. In this respect, the raf population gains through

immigration, the development of new destinationse tEenvironmental impacts of
tourism growth, tourism life cycles, or the usetafirism income to foster imports of

consumption goods are some of the factors thaaffant the results.

Appendix A: Agents’ Decisions

Firms in each country and sector choose capital labdur att as to maximise the

functions in (3). The first order conditions of tfiens problem appear in (12).

* Household’s problem in country 1

The representative household choogesx' andk’,, as to maximise (4), subject to (1),

(7) and given the initial endowment in (8). Thesfiorder conditions of the problem, for
the case of interior solution, are the budget candtin (7) and:

(1+p) (g -) "7 (%) - et =0, (30)
(1+)" 1 (1-n) (&= )7 ()" - wp,, =0, (31)
—,utl(1+ nl)+:utl+1(1+ (11) =0, (32)

where g is the discounted Lagrange multiplier. Moreovhg transversality condition

lim 4k =0 must be satisfied.
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* Household’s problem in country 2

The representative household choogésand k%, to maximise (4), subject to (1), (7)

and given the initial endowment (8). The first ardenditions of the problem are the

budget constraint in (7) and:
(1+p)" 1} (&-¢) -’ /=0 (33)
4 (1+ 1) + 424 (14 12,) = 0, (34)

where £ is the discounted Lagrange multiplier. The transality condition

lim u?k? =0 must be satisfied.

Appendix B: Construction of the Dynamic System

We start defining the following detrended varialilest hold constant in the long run:

Al= ktl = ql “7 = Zl
o ey ey (35)
K2 = k’ - ?= ¢ —, ¥ = X —, . E—vazl—a)t'
(1+6) (1+96) (1+6) (1+6)

The equilibrium conditions in (9) and the resulig(11), (12), (13), (14) and (17) lead

to:

& =(1-1)(k)" %= () Ap,fX=Apfﬁ5=1_'7(&f—c‘:])é . (36)

_ L ._ PX o ()
px,t_T % ? I;Z—alz—iz—d, gdf—R,t(‘f) .
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Note that all equations in (36) depend on detreruigitals per capitai%[l and IA<t2, and

the variables determining factor allocatidp,and|?. Thus, we use those equations to

write capital accumulation of countries in (16) as:

(1+nl)(1+6)kil=“#—1,'7—’7(“¢—‘d)+( +5) k (37)

(1+12,)(2+ e)ﬁlgil:l_T”(Aql——cl)%ﬂ ) K (38)

Moreover, the Euler equations in (19) can be reamias:

~1 _El g b (U_l)(l_”) 1+ 1
817C (149)| =| Prr(gyg) s (39)
¢-¢ P 1+ p
2, -, o (Devagn ia) 1P
i (1+6)" | =| 2*(1+6) — (40)
¢ -’ P +p

Note that it is not necessary to consider both leedgiations of country 1, since the link
between consumption and tourism expenditure in (189 been already taken into
account.

Considering (35) and (36), the system of four défece equations (37) through (40),

the time evolution of countries population in (ihe initial conditionsIA<01>0 and

IA<02 >0, and the two transversality conditions definedAppendix A fully characterise

the dynamic behaviour of the two-country economy.

Appendix C: Balance Growth Path

As time passes the growth rateslpf I tend to zeron?, approaches tm* and thus

LI/L? tends to a constant value. The results regardiaggtowth rates of variables in

sub-section 4.2 can be easily obtained from exmmess35) through (40). We first
characterise the long run behaviour of country e Bvaluation of (39) in the BGP

yields:
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1_ o-(1-a)(1-n)(c-1) Ny a 1-a
- - =| = : 41
r'=(1+6) (1+p)-1, K (r1+5j (41)
Evaluating (37) in the BGP and introducing (41) eiain:
o+n+6+n@ ¢!
' =na +1-n-(1- — 42

The equations in (36) evaluated in the BGP allowdpction and expenditure over

income to be obtained:

Ztl _|1 i_l—ll px,txtl: 1_,7[1_|1_ 61 j’

gdif ' gdf " ogdf p gdit
_ 2z =1-3@fpykkﬂ'€ _ 0t i+0+ 1 (43)
3T gdi’ n n gdi rt+o '
—
saving rate
From the results in (17) and (43) it follows that:
Ctl — (_:1 px'()~(;l — T:l
——’7"'(1_/7)7, ——= 1"7_(1_/7)7 (44)
g ¢ ¢ €

Regarding the behaviour of country 2, evaluatin® @hd (38) in the BGP we get:

_ o-(1-a)(o-) »_l-nL  §-T
r’=(1+4 1+p)-1, K= - . 45
(1+6) (1+5) P Loenegrng (45)

Since the values to which interest rate converge llieeen already established, we can

ensure that the transversality conditions fulfil if

r'>g+n'+6+n'@, i=1,2 (46)

The expression for interest rate of country 2 if)(&8nd the results in (45) allow the

value ofl? to be obtained:

1 1
2= dtM+O+ NG 47)

r’+90
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From (36) and (47) it follows that:

2 = pX,t-):(2 - |2’ px,t-c212 — 1_ |2. (48)
gdi gdj

saving rate

The expressions for interest rate of countriesdih) @nd (45), and the saving rates in
(43) and (47) allow the following results to beaddished:

r‘<r® and $>$ ifo< 1

r‘=r? and s=¢ ifo= 1 (49)
r'>r* and $< $ ifo> 1

Thus, interest rates, and also the saving ratespwitries equalise in the long run if
o=1.

From the second equation in (45) and the result43ihwe obtain:

o s

=

The previous result indicates that the long rurueadf ktl/lgl depends on the relative
size of country 1, and the ratio of capital produttto gross investment of country 1,
that is, z'/ 7' = I'/ ", which is higher than one. Country 1 devotes tiliamount of
expenditure to tourism services, and thus expofrtsapital good are small, which
implies thatll/s1 is near the unit. Therefore, a small value fpieads tok? being
smaller thanlA<l, in spite of the high relative size of country lastly, the variable
gdi’/ gdf? is obtained from the ratio of tourism expendittwéncome of country 1 in

(43), the saving rate of country 2 in (48) andeheilibrium in the trade balance in (36):

[N

gdi L *

1-7 , ¢
o ('H ) ailj
gdy _ L 77 9 _ (51)

Similarly as before, a small proportion of countfg income spent on tourism services

can lead togdi® being lower thangdi in spite of the high value of the relative size of

country 1.
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Figure 2: Model 1 (C* =1, T*=0.432)
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