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a b s t r a c t

This paper proposes a model for the demand for tourism in the context of a developing country. The
parameters of the model are a tourist sector characterised by monopolistic competition, where human
capital is the main factor of production and hotels have market power. Additionally land use is marked by
demand from both agricultural and tourism sectors. From the household side, a simplified OLG approach
is developed to consider consumption, human activity and the number of children. A dynamic frame-
work is therefore identified to investigate the long-run consequences of increasing labor productivity
and lowering the fertility rate. If the supply-side policy leads to economic growth, the tourism led growth
hypothesis is theoretically confirmed. It is concluded that an increase in labor productivity generates
positive growth effects only if the demand for tourism is elastic, otherwise negative results arise.

© 2017 Elsevier Ltd. All rights reserved.
1. Introduction

It is a well-known and accepted policy advice that increasing
labour productivity with the intention to raise international com-
petiveness of sectors will be favourable for a country. This paper
investigates if this apparent fact is valid in the case of tourism.

To examine this from a developing economy perspective, a
theoretical model is developed whilst accounting for the following
stylized facts: a relatively huge agricultural sector, growing service
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sector, a small industrial sector and high fertility rates. Additionally,
the countries under consideration should have a relatively high
dependence on the tourism sector for growth and development.
According to the World Bank (2017), in 2014, the low income
countries’ share of the agricultural and fishery sector with respect
to the total gross domestic product (GDP) was about 31%, whereas
the share was 1.7% in OECD countries. The fertility rate on average
was 4.8 children per female in low-income countries compared to
1.7 children per female in OECD countries in the same period. The
countries that in most part fulfils these stylized facts are Maldives,
Aruba, Seychelles, Former Netherlands, Antilles, Bahamas Anguilla,
Vanuatu, Cape Verde, Antigua and Barbuda, Belize, Malta, Fiji, St
Lucia, Dominica, Barbados, Mauritius and Sao Tome and Principe.
Also, many African countries have the potential to become coveted
tourist destinations.
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It is widely accepted that an educated and skilled labour force is
a precondition for developing a competitive tourism industry
(Christie, Fernandes, Messerli, & Twining-Ward, 2013; Zeng, 2008).
However, it must be noted that human capital accumulation in
most developing countries is still lagging behind compared to the
rest of the world (Barro & Lee, 2010). Thus, we concentrate on the
growth effects that can be generated in the tourism sector by
increasing human capital. The latter simply refers to the increase of
the labour productivity. This policy option is chosen because sub-
sidizing education leads to a decrease of the number of children
(Stauvermann & Kumar, 2017). Moreover, a reason why some
countries are not able to catch up with other countries in economic
development or achieve a sufficiently high level is because of the
high fertility rate. These facts are accommodated in the modelling
by extending the model of Stauvermann and Kumar (2016a) who
assume imperfect competition in the tourism industry and a
perfectly competitive agricultural sector and other services. The
approach is appealing because the relatively high fixed costs in the
tourism sector clearly indicates the market is not perfectly
competitive. While there are few studies which consider imperfect
competition in the market of tourism (Candela & Cellini, 2006;
Caserta & Russo, 2002; Claude & Zaccour, 2009), the impacts are
examined using only partial equilibrium models.

Additionally, most of the general equilibrium models of tourism
(Brida, London, & Rojas, 2013; Schubert & Brida, 2008; Chao,
Hazari, Laffargue, Sgr�o, & Yu, 2008; among others) do not focus
on small open economies. Most part of the empirical literature
investigates the role of tourism using econometric estimations
without using theoretical models (Song, Kim, & Chang, 2010; Brida
& Pulina, 2010 and the references therein). While these studies are
useful in providing the magnitude and direction of influence of
tourism on growth, most of these models are missing the micro-
economic foundation of macroeconomic model building
(Stauvermann & Kumar, 2016a).

The model of Stauvermann and Kumar (2016a) can be inter-
preted as an extension of Schubert, Brida, and Risso (2011) who
attempt to overcome some of the limitations. Schubert et al. (2011)
study the effects of foreign income growth on important economic
variables of a small economy which is fully specialized in tourism
using an AK production function. They derive the result that output
growth of the destination country is determined by the income
elasticity of tourism demand times the growth in the output of the
source country. The model of tourism demand of Stauvermann and
Kumar (2016a) differ from Schubert et al. (2011) in that the former
assumes that the composite tourism good is produced by the use of
land, and intermediate services are produced by labour that is
supplied in a market with monopolistic competition. Additionally,
Stauvermann and Kumar (2016a) use an Overlapping Generations
(OLG) approach (Diamond, 1965; Samuelson, 1958) to model the
consumer side of the domestic economy instead of using the
continuous time approach (Cass, 1965; Koopmans, 1965) with an
infinitively long living consumer. Usually tourism is interpreted as a
non-traded good to differentiate the tourism from other export
sectors. In the early studies of Hazari and Sgr�o (1995) and Hazari
and Kaur (1995), tourism sector is assumed to be perfectly
monopolistic and that monopoly power may lower the welfare of
domestic residents. Other studies, like Brida et al. (2013) analyse
the effects generated by human capital accumulation. Chao et al.
(2008) investigate the role of tourism in terms of job creation and
capital accumulation. Schubert and Brida (2008) explore the effects
caused by the subsidisation of the tourism industry. In contrast,
Chao, Hazari, and Yu (2010) derive the economic consequences
resulting from quotas and aid. They explore the role of tourismwith
reference to the Dutch disease phenomenon and welfare using a
specific factor model. Thus, to our best knowledge, except for a few
studies such as Hazari and Sgr�o (1995), and Hazari and Kaur (1995)
which characterize tourism sector as monopolistic, and Schubert
et al. (2011), which consider endogenous growth, there are no
studies that examine both imperfect competition in the tourism
sector and endogenous growth.

As highlighted, we model the monopolistic competition in the
tourism sector similar to Stauvermann and Kumar (2016a) which
follows the theoretical insights fromDixit and Stiglitz (1977), Ethier
(1982) and Romer (1989, 1990). Furthermore, we assume that local
residents do not consume the tourism good. Subsequently, we note
that the degree of market concentration in the tourism sector in-
fluences the income and welfare.

The advantage of using the OLG approach is the opportunity to
integrate parents’ endogenous decisions about the level of educa-
tion and the number of children. This extensionmakes it possible to
examine the effects of overpopulation and human capital creation
on the tourism sector development. The aim of this paper is to
analyse how a specific supply-side policy affects tourism develop-
ment when there is an enhancement of human capital to make
labour more productive. This question has some relevance because
in the empirical literature investigating the relationship between
tourism and economic growth, two hypotheses have been derived.
On the one hand, there is the so called tourism-led growth hy-
pothesis which means that tourism is the driver of growth and on
the other hand, the growth-led tourism hypothesis which implies
that the development of the tourism sector is driven by economic
growth of other sectors. Studies validating the first hypothesis are
Balaguer and Cantavella-Jord�a (2002) for Spain, Fayissa, Nsiah, and
Tadasse. (2008) for 42 African countries, Brida, Carrera, and Risso
(2008) for Mexico, Brida, Pereyra, Risso, Such Devesa, and Zapata
Aguirrre. (2009) for Colombia, Proença and Soukiazis (2008) for
Portugal, Li, Zhang, and Zhu (2008) for OECD countries, Brida and
Risso (2009) for Chile, Brida, Lanzilotta, Lionetti, and Risso. (2010)
for Uruguay, Narayan, Narayan, Prasad, and Prasad. (2010) for Fiji,
Solomon Islands, Papua New Guinea and Tonga, Payne and Mervar
(2010) for Croatia and Tang and Tan (2015) for Malaysia. In contrast,
Kumar and Kumar (2012) and Kumar (2014a, b) found evidence for
the second hypothesis for Fiji, Vietnam and Kenya, respectively. The
validity of both hypotheses are confirmed by Dritsakis (2004) for
Greece, Durbarry (2004) for Mauritius, Cortez-Jimenez and Paulina
(2006) for Italy and Spain, Massidda and Mattana (2013) for Italy,
Oh (2005) for Korea, Kim et al. (2006) for Taiwan, Nowak et al.
(2007) for Spain,Lee and Chang (2008) for non-OECD countries,
Seetanah (2011) for 19 island economies, Shahbaz, Kumar, Ivanov,
and Loganathan (2017) for Malaysia, and Kumar, Stauvermann,
Patel, Kumar, and Prasad. (2016) for Cook Islands. Although the
number of empirical investigations is numerous, studies along
these lines fail to provide adequate answers to why a specific hy-
pothesis is confirmed. However, the theoretical investigation in this
paper shall provide some answers on the conditions in which
tourism sector can become a driver of growth.

The rest of the paper is organized as follows. In the next section,
we introduce the model and derive the equilibrium. Then in the
following section, we analyse the effects created by an educational
subsidy. In the last section we conclude.

2. The model

For our analysis we modify Diamond’s (1965) OLG model to
represent the consumption side of the economy. An advantage of
the OLG approach is that we do not have to assume that parents are
‘perfectly altruistic’ in the sense of Barro (1974) with respect to their
children. The latter assumption implies that parents are well
informed about the utility of their children. Alternatively, Cass
(1965) and Koopmans (1965) approach assumes that a
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representative is an infinitively long living agent who can be
interpreted in an OLG model to have perfectly altruistic parents
(Solow, 1988). For our purposes, we only consider one represen-
tative agent, who lives for two periods and can reproduce. In the
first period of life she is a child and her parent decides about the
level of education she will receive. In the second period of life she
works in the agriculture and tourism sectors, which are assumed to
be the only sectors in the economy. Additionally, she decides on the
number of children to have, the level of education to provide to the
children and the amount she will consume. We assume the supply
of her labour wage is inelastic. The underlying of this approach is
related to the fact that in many developing countries, families act
mainly as a unit where some family members work outside their
own village and the remaining work in the agriculture sector to
afford a subsistence level. Importantly, human capital is considered
useful in the tourism sector and output in the agricultural sector
depends only on the number of people.

Thus, the utility function which is similar to Galor (2005), chap.
4, is given by:

Utðct ;nt ; qtÞ ¼ lnðctÞ þ mlnðnthtþ1Þ; (1)

where ct represents the consumption, nt the number of children,
and htþ1 the human capital of a child. The parameter m2½0;1�
represents the preference for educated children.We assume that all
children are treated equally.

The human capital production function, which is based on de la
Croix and Doepke (2003, 2004) and Azariadis and Drazen (1990),
and used by Stauvermann and Kumar (2016b, 2017) is given as.

htþ1 ¼
�
Bhtqεt ; for Bqεt � 1>0
ht ; for Bqεt � 1 � 0 ; (2)

where the parameter B>1; h0 ¼ 1 and ε ε�0;1½: The variable
qt � 0 represents parent's investments in the education per child.
We do not consider if education is publicly or privately provided.
We assume that investment in education is always sufficiently high
to generate human capital growth. Human capital is important in
two respects. It is an important source of labour productivity and
economic growth (Uzawa, 1965; Lucas, 1988; Azariadis & Drazen,
1990 among others); and a child's human capital pleases the
parent, and is interpreted as a child's quality in the sense of Becker
(1960) and others (Rosenzweig & Wolpin, 1980; Hanushek, 1992;
de la Croix & Doepke, 2003 and, 2004; Li et al., 2008;;
Rosenzweig & Zhang, 2009; Stauvermann & Kumar, 2016b). The
respective budget constraint has the following form:

ct ¼

�
htwt þ yAt þ pLT L

T

Nt

�
ð1� Tt � ðeþ ð1� tÞqtÞntÞ

pCt
; (3)

where pCt is the price of an imported consumption good deter-
mined on the world market. The representative household receives
the wage rate wt per human capital unit, the income yAt from
farming, and a government transfer of pLT L

T

Nt
: The government

transfer is financed by the income from l and LT (beaches, safari
parks, etc.) used and rented by the tourism sector at the rental rate
pLT per unit of land (user fee). The economy is populated by Nt

adults. To rear a child the household has to spend the share e of
income and the income share qt to educate it. The government
levies an income tax with a tax rate T and supports each child's
educationwith tqtðhtwt þ yAt þ pLT LT=NtÞ. Furthermore, we assume
the government budget is balanced ðTt ¼ tntqtÞ in all periods.

We insert (2) in (3) in (1) and maximize the utility function as:
max
fnt ;qtg

ln

0@
�
htwt þ yAt þ pLT L

T

Nt

�
ð1� Tt � ðeþ ð1� tÞqtÞntÞ

pCt

1A
þ mln

�
ntBhtqεt

�
: (4)

Solving the first order conditions generated from (4) for the
optimal number of children ðn*Þ, educational investments ðq*Þ and,
consumption ðc*t Þ, we get:

n* ¼ mð1� εÞð1� tÞ
eð1þ m� tð1þ mð1� εÞÞÞ : (5)

q* ¼ εe
ð1� tÞð1� εÞ : (6)

c*t ¼

�
htwt þ yAt þ pLT L

T

Nt

�
ð1� tÞ

pCt ð1þ m� tð1þ mð1� εÞÞÞ : (7)

To avoid the occurrence of a low development trap, we assume
that εe

ð1�εÞ> ð1=BÞ1ε holds.
Inserting (6) in (2) and dividing by ht delivers the growth factor

of human capital:

Gh* ¼ B
�

εe
ð1� tÞð1� εÞ

�
ε

>1: (8)

Proposition 1. An increase of the educational subsidy rate t
financed by an increase of the income tax raises the growth rate of
human capital, reduces the number of children, and increases the
growth of the total labour force measured in human capital units and
the consumption per capita.

Proof: Differentiation of (8) leads to:

vGh*

vt
¼ εGh*

ð1� tÞ>0:

The derivative of the number of children with respect to (w.r.t)
the educational subsidy is:

vn*

vt
¼ � m2ð1� εÞε

eð1þ m� tð1þ mð1� εÞÞÞ2
<0:

The reaction of the consumption given an increase of t is:

vc*t
vt

¼
mε

�
htwt þ yAt þ pLT L

T

Nt

�
pCt ð1þ m� tð1þ mð1� εÞÞÞ2

>0:

and the derivative of the growth factor of the total labour force
n*t G

h* becomes:

v
�
Gh*n*

�
vt

¼ Gh*n*εð1� tð1þ mð1� εÞÞÞ
ð1� tÞð1þ m� tð1þ mð1� εÞÞÞ>0;

if t<
1

1þ mð1� εÞ :

The intuition behind these results is based on Becker’s (1960)
quality-quantity trade off. The educational subsidy lowers the
relative cost of educating a child, and contemporarily the relative
child-rearing cost increases. As a consequence, the total
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expenditures for children decline and the consumption increases.
As long as the subsidy rate is not excessively huge, the total force
measured in human capital units will increase.

3. The agricultural sector

As mentioned above, for the agricultural sector, we assume only
the number of adults N and not their human capital is determining
the input of labour and the level of production. This assumption can
be justified by the low productivity in the agricultural sector in
many developing countries. Adamopoulos and Restuccia (2014)
show that the productivity of farms depends strongly on farm
size. They highlight that for the USA, the biggest farms are 16 times
as productive as farms smaller than 2 ha. On the other hand,
Lowder, Skoet, and Raney (2016) note that 85% of all farms in low
developing countries are smaller than 2 ha, and 73% smaller than
1 ha.

The revenue generated by an agricultural product is described
by:

YA ¼ pAD
�
LA
�a

N1�a; (9)

where D>0 is a constant production coefficient and LA the
amount of land used for agriculture. We assume that no land rent
has to be paid by domestic citizens. This means that all revenues
from sales of agricultural products are incomes from farming and
that the price of agricultural products pA is determined on the
world market. Thus, the income per household yA generated from
agriculture accounts to yA ¼ pAY

A

N .
For simplicity, we assume that all useful land L is either used by

tourists LT or for farming LA ¼ L� LT .

4. The tourism sector

We assume it is possible to define a composite tourism good XT

which consists of all goods and services consumed by tourists at
their holiday destination (Schubert et al., 2011; Song & Witt, 2000;
Stauvermann& Kumar, 2016a). The composite goodmay consists of
meals in restaurants, hotel stays, transportation at the holiday
destination and so on. The following iso-elastic demand function
represents the demand for tourism XT ;D:

XT ;D ¼ g
�
pT
��h�

YF
�f

: (10)

The coefficient g>0 is a shift parameter that depends on
climate, culture, safety, and governance of the tourist destination.
The variables pT and YF represent the price of the tourism good
and the aggregate real income of the tourists, respectively. We as-
sume that the exchange rate is fixed. The exponents f and h

represent the income elasticity and the absolute value of the price
elasticity of demand, respectively. The bulk of the empirical liter-
ature estimating the price and income elasticities (Brida & Pulina,
2010; Song, Dywer, Li, & Zheng, 2012) indicates that the results
differ both in terms of destinations and origins. As noted, the ab-
solute value of the price and income elasticity ranges between 0.175
and 19.68 and 0.233 and 19.18, respectively.

The market of hotels is characterised by monopolistic compe-
tition (Stauvermann & Kumar, 2016a). Additionally, many small
companies, mostly family owned, offer different services deman-
ded by tourists such as transport, tour guide, travel, historical and
cultural performances and so on. In most cases, the capital input of
such types of small firms is negligible. Therefore, we define these
services as one variable S and argue that a successful tourist
destination should be conducive to natural, cultural and climatic
conditions. Hence, the destination can have bathing beaches, safari
parks, cultural, historical or natural monuments, and so on. On land
use, we assume the government determines the amount of LT and
receives a competitive rental rate of pLT per unit for its use from the
tourism sector. This income is transferred equally to the domestic
citizens.

The production function of the composite tourism good is
defined as follows:

XT ;S ¼ A
�
LT
�b

Sn
Xm
i¼1

H1�b�n
i ; (11)

where we assume that the production coefficient A>0, and
1>bþ n>0. In the monopolistic competition, we have m hotels;
and every hotel i offers an amount of Hi services. We assume that
the market of the composite tourism good is perfectly competitive.
Thus, the price per unit of a hotel service is represented by pHi , the
price of the other service by pS, and as noted before, pLT is the
rental price for a piece of land. The maximization problem of a
representative tourism operator is given by:

max
S; LT ;H1;…;Hm

pTA
�
LT
�b

Sn
Xm
i¼1

H1�b�n
i � pSS� pLT L

T �
Xm
i¼1

pHi Hi:

(12)

From maximization problem (12), we get mþ2 first order
conditions:

bpTA
�
LT
�b�1

Sn
Xm
i¼1

H1�b�n
i ¼ pLT ; (13)

npTA
�
LT
�b

Sn�1
Xm
i¼1

H1�b�n
i ¼ pS (14)

ð1� b� nÞpTA
�
LT
�b

SnH�b�n
i ¼ pHi ; ci ¼ 1; ::;m: (15)

Beginning with the hotel sector, we make the simplifying
assumption that a unit of skilled labour LSi can produce one unit of
hotel service, therefore HiðLHi Þ ¼ LHi . The fixed investment costs to
set up a hotel are defined as FH . Considering these assumptions
and the price function (15), the profit maximization problem of a
representative hotel becomes:

max
Hi

ð1� b� nÞpTA
�
LT
�b

SnH1�b�n
i �wHHi � RFH; ci ¼ 1; ::;m:

(16)

where R represents the interest factor determined on the interna-
tional capital market andwH thewage rate per unit of skilled labour
in the hotel sector. Assuming symmetry of all hotels and solving the
first order condition of (16) for the wage rate, we get:

wH ¼ ð1� b� nÞ2pTA
�
LT
�b

Sn
�
LHi
��b�n

: ci ¼ 1; ::;m: (17)

where the price mark-up pH=wH ¼ 1=ð1� b� nÞ is constant.
Next, we consider the other services S, again assuming a linear

production function SðLSSÞ ¼ aSLSS, where aS >0. The output de-
pends solely on the employed human capital LSS. Because of perfect
competition in the service sector, the respective price equals the
marginal cost of production pS ¼ wS

aS . Hence, using equation (14)
and the symmetry assumption, the wage rate per unit of skilled
labour in the service sector wS is derived as:
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wS ¼ aSnp
TA
�
LT
�b

SnmH1�b�n
i : (18)

The total amount of skilled labour is limited to hN. Then it
follows that:

hN ¼ LSS þmLHi : (19)

The non-arbitrage in the market for skilled labour requires the
equality of wage rates: wS ¼ wH . Noting this condition and (16),
(17) and (18), we derive the labour input of a hotel ðLH*i Þ and the
service sector ðLS*S Þ as follows:
m* ¼

0B@
�
Yf
�fðgð1� gÞÞh

A1�h
�
LT
�bð1�hÞðQaSÞnð1�hÞUð1�gÞð1�hÞ�RFH�hðhNÞð1�bÞð1�hÞ

1CA
1

hð1�gÞþg

: (26)
LH*i ¼ ð1� b� nÞ2�
ð1� bÞ2 þ n2 � nð1� 2bÞ

� hN
m

¼ U
hN
m

; (20)

LS*S ¼ n�
ð1� bÞ2 þ n2 � nð1� 2bÞ

�hN ¼ QhN; (21)

where U ¼ ð1�b�nÞ2
ðð1�bÞ2þn2�nð1�2bÞÞ and Q ¼ n

ðð1�bÞ2þn2�nð1�2bÞÞ. For a given

number of hotels, the results (20) and (21) indicate a proportional
relationship between the number of skilled labour working in the
hotel and the service sector, respectively.

Now, we calculate the gross margin of a representative hotel
which in equilibrium equals the fixed costs including the interest.
From this equality we derive the number of hotels in equilibrium.
Thus, the zero profit condition is given by:

PH
i ¼ ðbþ nÞð1� b� nÞpTA

�
LT
�bðQaSÞnðhNÞ1�bU1�b�nmbþn�1

¼ RFH ;

(22)

where the RHS of (22) represents the fixed costs including interest
and the LHS is the gross margin of the representative hotel i.
Solving for the number of hotels m delivers:

m ¼ U

0@ðbþ nÞð1� b� nÞpTA�LT�bðQaSÞnðhNÞ1�b

RFH

1A 1
1�b�n

: (23)

Without loss of generality, we assume g ¼ 1. Using the market
demand function (10) and inserting the equilibrium labour inputs
(20) and (21) in themarket supply function (11) gives us themarket
clearing condition for the tourism good:
A
�
LT
�bðQaSÞnUð1�b�nÞmbþnðhNÞ1�b �

�
pT
��h�

Yf
�f ¼ 0: (24)

For simplicity and brevity, we define g ¼ bþ n, where 0<g<1,
hence 1� b� n ¼ 1� g. Inserting (23) in (24) and solving for the
equilibrium price of the tourism good p*T , we get:

p*T ¼

0B@
�
RFH

�g�
Yf
�fð1�gÞ

A
�
LT
�bðQaSÞnUð1�gÞðgð1� gÞÞgðhNÞ1�b

1CA
1

hð1�gÞþg

: (25)

Then, inserting (25) in (23), the equilibrium number of hotels is
given by:
With the help of the equilibrium price of the tourism good (25)
and the equilibrium number of hotels (26) we can easily calculate
all remaining endogenous variables as follows:

H*
i ¼ LH*i

¼

0B@ A1�h
�
LT
�bð1�hÞðQaSÞnð1�hÞ�RFH�h

Uðh�1Þð1þ2gÞ�hðhNÞðh�1Þn�1
�
Yf
�fðgð1� gÞÞh

1CA
1

hð1�gÞþg

(27)

pH*i ¼

0B@ ð1� gÞh�RFH�bgð1�hÞþn
�
Yf
�f

A1�h
�
LT
�bð1�hÞðQaSÞnð1�hÞUggð1�hÞðhNÞ1�ð1�hÞn

1CA
1

hð1�gÞþg

(28)

wS* ¼ wH* ¼ w*

¼

0B@ ð1� b� nÞhð2�gÞþg�RFH�bgð1�hÞþn
�
Yf
�f

A1�h
�
LT
�bð1�hÞðQaSÞnð1�hÞUggð1�hÞðhNÞ1�ðh�1Þn

1CA
1

hð1�gÞþg

(29)
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p*L ¼b

0B@
�
Yf
�f

Uð1�hÞðg�1Þ�RFH�ð1�hÞg�
LT
�ðh�1Þðnþ2bÞ�h

ðQaSÞnð1�hÞA1�h½gð1�b�nÞ�gð1�hÞðhNÞð1�hÞð1�bÞ

1CA
1

hð1�gÞþg

:

(30)
XT* ¼

0B@Ah
�
LT
�bhðQaSÞnhðgð1� gÞÞhg

�
Yf
�fg

Uhð1�gÞðhNÞhð1�bÞ�
RFH

�hg
1CA

1
hð1�gÞþg

: (31)

Table 1
Elasticities w.r.t. labor force and the growth factor of tourists’ income.

A B C D E

1 variable Elasticity w.r.t ðNhÞ h>1 h<1 h ¼ 1

2 p*T
�ð1�bÞ

hð1�b�nÞþbþn
e e e

3 m* ð1�bÞðh�1Þ
hð1�b�nÞþbþn

þ e 0

4 LH*i ;H*
i

ð1�ðh�1ÞnÞ
hð1�b�nÞþbþn

þ/� þ 1

5 p*L
ðh�1Þð1�bÞ

hð1�b�nÞþbþn
þ e 0

6 w*; p*H ; p
*
S

ððh�1Þn�1Þ
hð1�b�nÞþbþn

�/þ e �1

7 XT* hð1�bÞ
hð1�b�nÞþbþn

þ þ þ

8 YT ð1�bÞðh�1Þ
hð1�b�nÞþbþn

þ e 0

Elasticity w.r.t N
9 pAYA 1� a þ þ þ

10 pAyA �a e e e
The contribution of the tourism sector to the national income is
equal to the revenue of the tourism sector which is given by:

YT ¼ p*TX
T* ¼ Κ

0B@
�
RFH

�g�
Yf
� f

ð1�hÞ�
LT
�bðhNÞð1�bÞ

1CA
ð1�hÞ

hð1�gÞþg

; (32)

where Κ ¼
 

1
AðQaSÞnðgð1�gÞÞðbþnÞUð1�gÞ

! ð1�hÞ
hð1�gÞþg

>0.

The total national income NI is the sum of the income from the
tourism and agricultural sector. Thus, to derive NI, we add (32) and
the income from agriculture (9) to obtain:

NI ¼ pAD
�
L� LT

�a
N1�a þΚ

0B@
�
RFH

�g�
Yf
� f

ð1�hÞ�
LT
�bðhNÞð1�bÞ

1CA
ð1�hÞ

hð1�gÞþg

; (33)

The income per household, which is the sum of the income from
agriculture, the wage income from the tourism sector and a gov-
ernment transfer financed from the land rents, is derived as:

y ¼ pAD
�
L� LT

�a
N�a þ

h
ð1� gÞ2 þ g

i
(34)

0BBBBB@Κ

0B@
�
RFH

�g�
Yf
� f

ð1�hÞ�
LT
�bðhÞð1�bÞ

1CA
ð1�hÞ

hð1�gÞþg

ðNÞ�ð1�hÞnþ1
hð1�gÞþg

1CCCCCA

5. The dynamics of human capital subsidies on productivity
and growth

In general the growth of the economy is driven by three forces:
the exogenous tourists' income growth, the endogenous growth of
the labour force, which has two parts e population growth and
human capital growth, where the latter represents the growth of
productivity. To illustrate the influence of productivity growth we
assume the tourists’ income remains constant.

We investigate the changes of the endogenous variables caused
by an increase of the educational subsidy. An increase of the
educational subsidy increases the human capital stock per capita
and its growth rate, reduces the number of children and thus the
population growth, and leads to an increase of the labour force Nh
(see Proposition 1). Without loss of generality, we calculate the
elasticity of all endogenous variables due to a 1% increase of Nh. The
resulting elasticities are equal to the elasticities of the respective
growth factors of the variable due to a 1% increase of labour force's
growth factor. This means for example, vm*

vðNhÞ
ðNhÞ
m* ¼

vcm*

vðn*Gh*Þ
ðn*Gh*Þcm*

¼ ð1� bÞðh� 1Þ=ðhð1� b� nÞ þ bþ nÞ, where cm* is
defined as the growth factor or the number of hotels. We note that
the sign of the respective elasticities depends on the price elasticity
of demand for tourism h:

In column A of Table 1 we provide all the relevant variables. In
column B, we have the respective elasticities due to a 1% increase of
the labour force. Because of the fact that the signs of the elasticities
depend on the price elasticity of demand for tourism, in columns C,
D, and E we determine the signs of the respective elasticities when
the demand for tourism is price-elastic, price-inelastic and unit-
elastic, respectively. Unambiguously, an increase of the labour
force leads to an increase of the tourism sector's output (C7, D7 and
E7) and to a decline of the price of tourism (C2, D2 and E2). The
price elasticity of demand for tourism determines the reaction of
the revenue of the tourism industry. It will increase (decrease) if the
demand is price-elastic (price inelastic), or unchanged if it is unit-
elastic. However, in the case that the demand for tourism is price
elastic, the results regarding the labour force per hotel (C4) and the
wage rates (C6) are ambiguous. If the demand is very elastic
ðh>1> ð1� nÞ=nÞ, the services per hotel decline and the wage rate
and the price per service increase. This is only possible when a
small decrease of the price induces a relatively strong increase in
the demand for tourism. The more price-elastic the demand for
tourism, the stronger is the increase of the number of hotels (C3).
The latter effect explains why the wage rate and labour force can
increase simultaneously. However, if the demand for tourism is not
very elastic (ð1� nÞ=n>h>1Þ; the wage rate and the price of ser-
vices decline while the quantity of services per hotel increases. This
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case coincides with the usual expectations of economic advisors
and supporters of supply-side policy, who believe that an increase
of labour productivity increases the output and income. However,
the outcomes are reversed if the demand for tourism is inelastic.
This is caused by the fall of revenue (D8) and thus income from
tourism. Therefore, the number of hotels (D3), the prices of services
and wage rate (D6), and the rental price of land (D5) decrease. This
outcome is not expected by governments aiming to improve the
labour productivity.

The effect of a decrease of population on the farming income is
unique; the income declines at the aggregate level (C9, D9 and E9)
and increases at the per capita level (C10, D10 and E10). The overall
effect on the national income depends on the relative contributions
of tourism and agriculture to the GDP.

Proposition 2. The introduction of an educational subsidy, which
improves the labour productivity leads only to an increase of the value
added of the tourism sector and increase of the household incomes if
the demand for tourism is price elastic. If the demand is price-inelastic
the tourism sector suffers, because of the increased labour
productivity.

The usually expected consequences resulting from increasing
the labour productivity are only valid if the demand for tourism is
price elastic. The intuition is that an increase in the labour pro-
ductivity and a reduction of the number of workers (but in total, an
increase of the labour force measured in human capital units)
lowers the wage rates (as long as no new hotels are constructed)
and increases the output and employment (measured in human
capital units) of hotels. As a consequence, hotels can raise their
gross margin to attract new investors. With more hotels, the total
supply of services increases. This results in an increase in the output
of the tourism good and the price falls less than proportionally, if
the demand for tourism is price elastic and the total value added of
the tourism industry increases. Given this situation, the economy is
made better off.

In contrast, if the demand for tourism is price inelastic, an in-
crease in output lowers the price over-proportionally and the value
added from the industry decreases. This results in the decline in the
optimal number of hotels, the prices of the services, the land rental
rate and wages. Also, from a dynamic analysis, there is a decline in
the growth rate of the tourism industry, the growth rates of in-
comes, and the growth rates of the prices for services.

Nevertheless, in our model the reduced fertility has a positive
impact on the household income from agriculture. The overall ef-
fect on the economy remains unclear because it depends on the
income shares of agriculture and tourism, respectively.

6. Conclusions

The study highlights that the price elasticity of tourism demand
is absolutely crucial for the outcome on economicwelfare. This is an
important insight which has to be considered when proposing the
kind of tourism that should be promoted by government agencies.
We showed that increasing the labour productivity generates an
increase of income only if the demand for tourism is price-elastic.
On the contrary, income decreases with the increase of labour
productivity if the demand for tourism is price-inelastic. This
outcome can be generalized once we account for other supply-side
policies intended to increase the labour productivity or to lower the
production costs. For example, subsidizing hotels, public infra-
structure investments and so on can lower the costs in the tourism
sector, but thesemeasures will not enhance the growth rate and the
incomes in the tourism sector if the demand for tourism is price
inelastic. A reason is that the cost reduction will lead to an increase
of the supply and hence the equilibrium quantity of the tourism
good, and consequently a decline of its price. Given that the de-
mand is price-inelastic, the price effect overcompensates the
quantity effect and a decrease of the revenue in the tourism sector
results. At the macroeconomic level the revenue of the tourism
sector is the sum of the factor incomes. Subsequently, as an
example, increasing the Greek labour productivity in the tourism
sector to generate more income can be challenging if we consider
that the demand for tourism in Greece is price-inelastic
(Gazopoulou, 2012).

The outcome of our analysis becomes ambiguous because a
policy measure such as a tax on tourism, which usually creates
inefficiencies and growth-retarding effects may become a tool to
increase the growth of the tourism industry and economy if the
demand for tourism is price inelastic. However, in this case the
overall outcome regarding the welfare of this economy will depend
on how the tax revenue is used. Therefore, an interesting dimen-
sion emerging from this study is to examine how a tax-transfer
mechanism guarantees a welfare increase as an outcome.

From this study, we are able to showand understand that only in
some cases tourism can be a driver of growth. Additionally, it
should become clear that good and reliable empirical researches
need to explore the type of tourists who can expose a price elastic
demand and the kind of tourism activities (services) necessary to
optimize the revenue generated for broader economic develop-
ment of many tourism dependent countries. Additionally, an
important outcome of our model is that investments in education
may help to reduce population growth, which will in turn have a
positive impact on the household incomes provided the govern-
ment chooses the right level of support.
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