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Abstract
The purpose of this study is to investigate the importance of promotion expenditures, direct flights,
and climate, among other variables commonly used in gravity models, in the attractiveness of inter-
national tourists to an insular destination, in this particular case, Madeira. These three variables are
rarely present in gravity models that analyse international demand. Given the possibility of endogeneity,
a dynamic model is estimated for the annual panel data set of the 13 main tourist-generating markets
for Madeira between 2005 and 2018. The results indicate that traditional gravity variables are significant
in explaining international demand. They also show that promotion expenditures, climate, and the
number of direct flights are important competitive factors. Promotion expenditures are of fundamental
importance given the weight of the tourism sector in insular economic activity. Our results contribute
to the debate that has already started about effective tourism policy making and strategies in the post-
pandemic of COVID-19.
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1. Introduction

For many islands, the tourism sector is one of the

most important economic sectors, as is the case

of Madeira, where tourism contributed with 25%
of GDP and almost 20% of employment. Despite

the importance of the tourism sector in insular

destinations, these destinations tend to have var-

ious economic weaknesses and vulnerabilities,

especially the handicap of distance and a crucial

lack of competitiveness in most companies, due

to the lack of economies of scale and the indivi-

sibility of public goods and infrastructures (e.g.,

Dropsy et al., 2020).

The tourism sector, despite being undeniably

an economic activity based on services, is also a

tradable product with revenues from the foreign

markets, with the act of consumption taking

place with the displacement of the consumer to

the destination. There is a pool of studies that has

investigated the various determinants of interna-

tional tourism demand empirically (for a com-

prehensive literature review, see for example

Witt and Witt, 1995 and Song et al., 2019). The

main determinants found to be important were

the cost of travel, the income of the origin coun-

try, relative prices (relative cost of living and

substitute price), among others. Among the
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various models, the gravity model has been the

model chosen by the researchers to analyse tour-

ism flows.

To the best of our knowledge, this study is the

first attempt to investigate the simultaneous role

that promotion expenditures, direct flights, and

climate have in the attractiveness of international

tourists to an island destination, in this particular

case, Madeira, using a well-accepted methodol-

ogy in a dynamic context. Importantly, the

dynamic panel data methodology adopted in this

study accounts for the possibility of endogeneity

in tourism. The emphasis given by us to these

three variables is due to the substantial invest-

ment allocated by Madeira for tourism promo-

tion expenditures, its airport being the main

gateway for international tourists, and its climate

being one of the main factors of competitiveness.

Most models have not attempted to assess the

impact of promotional expenditures, direct

flights, and climate upon international tourism

demand. However, in the case of island destina-

tions, most of these islands are only accessed by

air, as is the case with Madeira. In this sense,

international air connectivity between the depar-

ture and destination airport affects travel time,

and, hence, the opportunity cost of travel. We

cannot also ignore the importance of destination

competitiveness components, although the

extended gravity models that include them are

scarce (Crouch, 2011). For example, Garı́n-

Muñoz and Montero-Martı́n (2007) and Chasa-

popoulos et al. (2014) mention the importance of

the weather and climate in the choice of a holiday

destination, in the specific cases in the choice of

the Balearic Islands and Greece, respectively, but

they do not include this variable in the estima-

tion. In the case of Madeira, Oliveira and Pereira

(2008) highlight the importance of climate as a

competitive factor. They also emphasize the

importance of this competitive factor for con-

sumer loyalty to the destination, with tourists

returning to Madeira and recommending this

destination largely due to the climate. Finally,

we study the impact of promotional expenditures

in the insular context, given the importance of

the tourism sector for most islands and the very

substantial investment in tourism promotion

made by the public authorities.

The results show a positive and statistically

significant effect of the variables associated with

the number of direct flights, climate, and promo-

tional expenditures. This result reveals that in the

insular context we must not ignore the influence

of those three variables in attracting international

tourists. The results of this study may be valuable

for helping decision-makers, economic opera-

tors, and policy authorities in the decision-

making process, related to enhancing the tourism

industry in insular destinations. This analysis

allows the identification of strategies that could

be adopted to increase international tourism

flows to insular destinations and thus increase

overall destination competitiveness and profits.

The structure of the remaining paper is as

follows. Section 2 provides a brief description

of the tourism sector in Madeira. Section 3 pre-

sents the literature review. Data is presented in

Section 4. The model specification and econo-

metric model (GMM procedure) are covered and

discussed in Section 5. Section 6 reports and dis-

cusses the results. Section 7 concludes the paper.

2. Tourism in Madeira Island: Brief
description

The archipelago of Madeira which comprises

two inhabited islands, Madeira and Porto Santo

occupies an area of 801 Km2. With a popula-

tion of 254,254 (in 2019)1 and a density of

317,4 per Km2, the archipelago lies in the

Atlantic North, in a region known as Macarone-

sia, 900 km from mainland Portugal and 450 km

from the Canary Islands (Tenerife). Due to its

volcanic origin, it is very mountainous, with a

central mountainous area 1,800 m above sea level.

The weather is always mild, with summer highs of

24�C and lows of 17�C, while winter temperatures

are 4�C lower. Sea temperature, due to the Gulf

Stream, varies from 17�C to 22�C.

Tourism has been the dominant sector of the

economy and enjoys a centenary tradition as

Madeira is one of the oldest touristic destina-

tions in the world. In 2018, the tourism sector

accounts for about 25% of GDP and almost 20%
of employment. Owing to the archipelago’s nat-

ural beauty and aesthetical landscapes, plus

a mosaic of rich biodiversity, picturesque

villages, and an overall ambience of security and

calmness, the region has shown good dynamism

in terms of attracting tourists,2 having received

approximately 1,400,000 tourists (a ratio of

almost 6:1 to the local population) in 2018. Figure

1 shows the relative importance of each of the

origin markets.

In terms of composition, it can be observed

that international tourism is highly concentrated

in three countries of origin. Germany, the UK,

and France represent almost 71% of international

arrivals in 2018. According to Oliveira and
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Pereira (2008), the tourists make their decision

to visit Madeira, essentially due to the follow-

ing five aspects: landscape, weather, flora,

levadas3 (man-made water channels with path-

ways used to check their condition) and walks.

The authors refer that, in the case of the Brit-

ish tourists, the weather is the most valuable

asset of Madeira. The mild climate and the

influence it was believed to have on people’s

health has been, for more than a century, the

main attraction of the destination (e.g. Oliveira

and Pereira, 2008). Finally, the geographical

location, sufficiently close to the European

Mainland to allow 3–4 hours’ flights from

North Europe and close enough to Africa to

offer an exotic flair and aesthetical pleasant

landscapes should be fully considered as com-

parative advantages.

3. Literature review

3.1. Gravity models in tourism

The analysis of international tourism demand in

the majority of published empirical studies is

based on the gravity model of trade (e.g., Park

and Jang, 2014; Petit and Seetaram, 2019; Tato-

glu and Gul, 2020; Xu et al., 2019; Witt and Witt,

1995). The gravity models were built based on

Newton’s universal law of gravitation, which

states (in the tourism context) that the degree

of bilateral flows between two geographic areas

is directly proportional to the countries’ eco-

nomic masses and inversely proportional with

the distance separating them. The most common

form of travel gravity model can be expressed as:

Yijt ¼ b0

X
b1

it X
b2

jt

D
b3

ij

mijt; ð1Þ

where Yijt denotes the international tourism flow

between location I and J at time t. Xit and Xjt are

the economic sizes of the two locations at time t.

X is generally the gross of domestic product

(GDP). GDP is traditionally used in the gravita-

tional models to represent the ‘mass’ effect. As

explained by Petit and Seetaram (2019: 1267),

‘the bigger the country is, the more important

is the volume of trade between them’. Dij is the

distance between the locations. This ‘distance’

can have physical, psychological, social, cul-

tural, and economic components (e.g., Morley

et al., 2014; Petit and Seetaram, 2019). Lorde

et al. (2016) use in replacement of geographical

distance, in their augmented gravity approach the

geographic distance multiplied by the average oil
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Figure 1. Flow of tourists to Madeira between 2005–2018. Main source markets. Source: Tourism Series.
Regional Directorate of Statistics of Madeira, which is available here: https://estatistica.madeira.gov.pt/en/.
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price. The same procedure is adopted by us in the

present study. mijt is a log-normally distributed

error term. b are parameters to be estimated. For

estimation purposes, equation (1) can be trans-

formed using natural logarithms to:

Ln Yijt ¼ b0 þ b1 LnGDPit þ b2 LnGDPjt

þ b3 LnDij þ mijt

ð2Þ

In this simple version of the gravitational

model, the physical distance between two loca-

tions was viewed as a surrogate measure for all of

the various costs associated with travel (e.g.,

Park and Jang, 2014).

However, as explained by Park and Jang

(2014), recent empirical studies have attempted

to refine gravity models by adding more expla-

natory variables to the base model presented in

Equation 1. According to the authors, a model-

based only on so-called gravity variables (i.e.,

physical distance and economic size) leaves no

scope for policymakers to change and improve

the international tourism flows. Consequently,

the most recent empirical studies largely adopted

extended gravity models, where tourism flows

arise as a function of a matrix of interrelated

factors, to obtain a holistic explanation of tourist

flows, that includes common demand factors

(i.e., income, substitute prices, relative price, and

transport costs), transportation infrastructures, as

well as economic and non-economic factors

(Park and Jang, 2014).

Table 1 summarizes the economic and non-

economic factors included in 21 empirical stud-

ies on international tourism flows, on which we

rely to carry out this empirical study. We are

especially interested in empirical studies that

used the gravity model, which focused on island

destinations and that analyse the role of the vari-

ables highlighted in this study – promotion

expenditures, direct flights, and/or climate.

From the analysis of Table 1, we can conclude

that no previous study has analysed the simulta-

neous impact of destination promotion expendi-

tures, direct flights, and climate on island

destinations. Thus, there is a gap in the literature

that this article aims to fill. To our best knowl-

edge, this study is the first attempt to investigate

the simultaneous role that promotion expendi-

tures, direct flights, and climate have in the

attractiveness of international tourists to an

island destination. The following section pre-

sents studies that used these variables as well

as their main conclusions.

3.2. Promotion expenditures, direct flights
and climate in the tourism literature

This section summarizes the studies that used the

variables promotion and climate in their empiri-

cal analyses as well as their main conclusions.

Promotion expenditures are expected to play a

key role in international tourism demand.

Nevertheless, promotion expenditures have not

featured often in tourism demand models (e.g.,

Crouch et al., 1992; Witt and Witt, 1995). As is

emphasized by Crouch et al. (1992: 199),

‘although many of these studies have recognized

the potential impact of marketing expenditures

on demand only a few studies have attempted

to model the effect’. One of these exceptions is

the study of Ledesma-Rodrı́guez et al. (2001) for

the island of Tenerife. They show that promo-

tional expenditures seem to have only a small

influence on the number of tourists. Two other

studies have measured the return of tourism mar-

keting expenditure in Australia and Hong Kong,

using a dynamic modelling approach and cost-

effectiveness analysis (Kulendran and Dwyer,

2009; Zhang et al., 2010). Their results have

practical implications by targeting the highest

yield markets to increase the economic returns

to Australia and Hong Kong, respectively, from

their destination marketing activity.

Two other previous studies show mixed

results on the impact of promotion expenditures

on the arrival of tourists. While Crouch et al.

(1992) show empirically that the international

marketing activities of the Australian Tourist

Commission have played a statistically signifi-

cant role in influencing inbound tourism, Uysal

and Crompton (1984) show that investments in

promotion in Turkey as a tourist destination are

likely to have minimal impact on international

tourist flows to Turkey. The evidence presented

in these last two studies should be read with cau-

tion since both studies use static models of linear

regression.

Another important determinant in attracting

international tourists to island destinations is the

availability of direct flights. Park and Pan (2018)

refer to the importance of identifying and elim-

inating barriers to travel in order to increase the

flow of tourists. According to Grosche et al.

(2007), the lack of a non-stop route can be a

barrier for tourists from potential markets to

reach a destination. Nicolau and Màs (2006) and

Tveteras and Roll (2014) highlight that non-stop

flights can mitigate some of the negative effects

of distance on tourism arrivals such as the

4 Journal of Vacation Marketing XX(X)
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opportunity cost of travel, time, and convenience

associated with travel.

Therefore, the availability of a direct flight

would come into the decision-making process

and given that direct flights can potentially

reduce transportation cost, should be included

in the gravity model as a cost factor (Park and

Pan, 2018). Creating a direct flight can function

as a mechanism to increase the number of pas-

sengers for airlines and the number of tourists to

the destination (e.g., Deluna and Jeon, 2014;

Fujii et al., 1992; Nicolau and Màs, 2006; Park

and Jang, 2014; Tveteras and Roll, 2014).

Despite the importance of the existence of

direct flights to increase the arrivals flow, espe-

cially in the island context, Tveteras and Roll

(2014) note that this specific issue of non-stop

flight connectivity has received little attention.

The exceptions are the studies of Fujii et al.

(1992) and Deluna and Jeon (2014), which inves-

tigate the impact of direct flights on Hawaii and

the Philippines, respectively. Both studies have

islands as a destination and both studies conclude

that direct flights from origin to destination will

increase tourism arrivals.

In the particular case of air transportation

infrastructures, Park and Jang (2014) state that

in the case of destinations that cannot be reached

by ground (Australia in the case described),

authorities must consider air transportation infra-

structures as a priority issue to attract more tour-

ists. The issue of direct flights cannot be ignored

by this strategy.

Finally, for a large part of island destinations,

the climate tends to be a factor of competitive-

ness. Among the various categories of destina-

tion competitiveness components described in

Crouch (2011), Oliveira and Pereira (2008) high-

light the importance of landscape and climate

components for Madeira Island. Oliveira and

Pereira (2008) use an order probit model to study

the importance placed on different aspects of

Madeira when tourists make their decision to

visit that destination and they conclude that land-

scape, weather, flora, levadas and walks are the

five aspects with the highest percentage of

answers of the high, very high or highest impor-

tance. In the case of British tourists, the weather

is the most valuable asset of Madeira. All these

five factors are related to nature and climate. The

regional strategy for Madeira tourism4 also

enshrines these two vectors as key drivers of

destination competitiveness.

Despite the importance of destination compe-

titiveness components, the extended gravity

models that include them are scarce. For example,

Garı́n-Muñoz and Montero-Martı́n (2007) and

Chasapopoulos et al. (2014) mention the impor-

tance of the weather and climate in the choice of

a holiday destination, in the Balearic Islands

and Greece, respectively, but they do not

include this variable in the estimation. How-

ever, there are some exceptions, such as Fourie

and Santana-Gallego (2013) and Lorde et al.

(2016), who analyse the impact of the climate

in attracting tourists in Africa and Caribbean

destinations, respectively. Both studies show a

positive and significant effect of climate on

international tourism demand. The two studies

differ, however, in the way they measure the

climate. Fourie and Santana-Gallego (2013) use

the average annual temperature of each destina-

tion country (in degree Celsius). Lorde et al.

(2016) consider the difference in climate

between origin and destination and employ a

tourism climatic index (weighted average of

seven climatic variables, which includes tem-

perature, humidity, precipitation, wind speed,

and hours of sunshine values).

3.3. The problem of insularity in the tourism
sector

There is some consensus in the literature regard-

ing the economic vulnerabilities of small islands.

According to Winters and Martins (2004), these

islands will not be suitable locations for industry

or even tourism unless they have very specific

advantages that allow them to charge substan-

tially higher prices than the median island/

country.

Therefore, these islands tend to suffer dramatic

cost disadvantages, due to the lack of economies

of scale and the indivisibility of public goods and

infrastructures. Dropsy et al. (2020) show that

small islands (territories with a population inferior

to one million inhabitants) tend to be relatively

more at disadvantage for tourism than other des-

tinations, for two reasons: i) lack of an adequate

labour supply; ii) very small and less populated

islands cannot afford the kind of infrastructures

needed to develop international tourism due to the

lack of significant economies of scale in the cost

of building ports, airports, as well telecommuni-

cations and health care infrastructures. The theme

of transports, namely the frequency of flights and

the lack of direct connections affect the attractive-

ness of the destination. For example, Fujii et al.

(1992: 185) refer that ‘resort destinations that can

be reached only through a hub become less

8 Journal of Vacation Marketing XX(X)



attractive’, given that imposes additional uncer-

tainty, time, and inconvenience costs on

travellers.

Dropsy et al. (2020: 792) also highlight the

‘three-dimensional challenge’ that small island

countries must overcome: distance, density, and

division. According to the authors, islands tend

to be badly ranked in these three dimensions,

given that, on average, they tend to be away from

large markets, they have very low economic den-

sity, and they suffer from acute geographical

divisions from being sea-locked and isolated, as

well as artificial divisions from their very often

protectionist trade policies, which generate large

inefficiencies and low competitiveness.

Despite the huge competitive challenges, the

small islands have their specific advantages (case

of climate and exceptional scenery) that could be

an advantage when aiming at the high-end niche

tourism market and charge a high price premium.

Therefore, for hotels and tourism, the attractions

of small islands are plausible, and we see viable

tourist industries on them, but they will need to

manage costs carefully and will never achieve

mass-market penetration (Dropsy et al., 2020;

Winters and Martins, 2004).

3.4. Role of promotion tourism
organizations

Faulkner (1997) identifies the following func-

tions that NTAs may undertake: marketing, visi-

tor servicing, development, planning, research,

coordinating, and lobbying. In its turn, Pike and

Page (2014) highlight the importance of the Des-

tination Marketing Organisation (DMO) as the

main vehicle to compete and attract visitors to

their distinctive place or visitor space.

Having reached this point, it is important to

take into account the six reasons for government

intervention in tourism (e.g., Jeffries, 2001:

105–113): i) wider objectives; ii) the importance

of transport policy; iii) the complexity of tour-

ism; iv) market failure; v) public sector provision

of leisure service; and vi) resolution of conflict.

If it is true that the free market is the most effi-

cient means of allocating resources available, it

is also true that when the market is imperfect, the

government intervention is justified.

Market failure occurs where there are public

goods,5 externalities, and market power. Private

provision of destination promotion suffers from

being a public good; if some businesses were to

collectively advertise their destination, other

businesses would be able to free-ride on this

promotion, and the original businesses would

have no incentive to stay within such a volun-

tary scheme (e.g., Lundtorp, 2003). Destination

promotion therefore needs some form of public

involvement, through direct government provi-

sion or compulsory membership schemes. This

public good characteristic of destination promo-

tion applies on a large scale to regional/national

promotion. It is in the interest of most tourism

businesses to try attracting international visi-

tors, yet each individually has little incentive

to spend money on regional/national promotion

activities (e.g., Atkinson and Stiglitz, 2015;

Lundtorp, 2003)

Fayos-Solá (1996) states that it is difficult to

find sectors of activity where external effects

play such an important role as in tourism, or

where the provision of specific categories of

information or urban infrastructures or commu-

nications have a more crucial nature. Destination

promotion, therefore, needs some form of public

involvement, through direct government provi-

sion or compulsory membership schemes. This

public good aspect of destination promotion

applies on a larger scale to national promotion.

Despite the public good nature of destination

promotion activities, there has been some criti-

cism in the literature of the role played by NTAs.

Hay (2019b) argues that NTAs seem to be more

concerned about their own survival, rather than

providing a service to both their residents and

tourists. He also argues that with increasing urba-

nization, tourists are much more likely to be

receptive to focused city/region marketing cam-

paigns rather than vague national/country market-

ing campaigns (Hay, 2019a). Cities with their

high tax base, efficient transport links, large pop-

ulation, quality starchitect-built attractions, will

increasingly become much more self-governing,

and less dependent on NTA’s to attract tourists.

3.5. Determinants of international tourism
flows

3.5.1. Dependent variable: International tourist
arrivals. As reviewed by Song et al. (2019), tour-

ism demand has been defined by a host of vari-

ables. Frequently, tourist arrivals, overnight

stays, or receipts from tourism have been the

most used variables for the analyses in the liter-

ature (e.g., Khadaroo and Seetanah, 2008).

Ideally, one would want to measure foreign

tourism demand by a combination of the three

variables mentioned above (e.g., Chasapopoulos

et al., 2014). However, this appears unfeasible

Cró et al. 9



due to the great complexity involved in con-

structing data for such data. Furthermore, data

on tourism expenditure are rarely available

(e.g., Chasapopoulos et al., 2014). Song et al.

(2019), who carried out a review of 211 key

papers of tourism demand forecasting between

1968 and 2018, conclude that the total number

of tourist arrivals remains the most used method

for measuring tourism demand. Table 1 also

shows this pattern. The present study follows this

strand of literature.

3.5.2. Independent variables. The independent

variables used to estimate the extended gravity

model are presented below.

Lagged dependent variable: Habit persistence
(word-of-mouth). Several studies on the interna-

tional flow of tourists have included a lagged

dependent variable in their models (see Table

1). As explained by Witt and Witt (1995),

Ledesma-Rodrı́guez et al. (2001), Fourie and

Santana-Gallego (2013), Garı́n-Muñoz and Mon-

tero-Martı́n (2007), Lorde et al. (2016) and

Habibi (2017) the dependent variable can be

justified on the grounds of habit persistence

(word-of-mouth). They argue that are ‘persis-

tence/reputation effects’ that apply overtime in

the destination decision, for instance by tourists

returning to a particular destination or recom-

mending a country to friends and relatives, after

having a good experience. There is much less

uncertainty associated with holidaying again in

that country compared with travelling to a previ-

ously unvisited foreign country.

Ledesma-Rodrı́guez et al. (2001), Fourie and

Santana-Gallego (2013), Garı́n-Muñoz and Mon-

tero-Martı́n (2007), Lorde et al. (2016) and

Habibi (2017) show that lagged tourist arrival

variable is significantly positive, suggesting that

repeat tourism is of utmost importance for

inbound tourism.

Economic size: GDP per capita. In empirical

studies of international demand, the GDP per

capita (in the origin countries) must be the first

considered (e.g., Witt and Witt, 1995; Habibi,

2017; Xu et al., 2018). The range of income

measures reported in the survey by Witt and

Witt (1995) is [0.4 to 6.6]. According to the

authors, in most of the studies, the estimated

income elasticities exceed unity, showing that

foreign tourism is generally regarded as a lux-

ury. In fact, economic theory considers foreign

holidays to be ‘superior’ goods, and thus an

increase in income is expected to increase

demand. More recently, it is possible to find

empirical studies that demonstrate that tourism

is a luxury good, given that its share in con-

sumption spending increases more than propor-

tionally when real incomes rise. It is the case of

Ledesma-Rodrı́guez et al. (2001) for Tenerife,

Algieri (2006) for Russia or Kumar et al. (2020)

for Pacific Islands countries.

Geographical distance proxy. Like Lorde et al.

(2016), we use a measure of transportation costs

between Madeira and source markets in replace-

ment of geographical distance. Transport costs

are a complementary tourism price indicator

because these costs often represent a relatively

large share of the total tourism expenditure

(e.g., Kumar et al., 2020; Witt and Witt, 1995).

Transportation costs in gravity models are gen-

erally proxied by the distance between origin and

destination countries due to complexities of the

price structure of transportation and the lack of

consistent data (e.g., Witt and Witt, 1995). Like

Lorde et al. (2016) and Habibi (2017), we multi-

ply the geographic distance (using the great cir-

cle formula) with the average oil price to

estimate transportation costs.

The disadvantage of using geographic

distance as a proxy for transportation cost is that

is time-invariant. Seetaram (2010) highlights

that airfares might be a better measurement for

transportations costs; however, the wide una-

vailability of airfare data restricts us from con-

sider the best alternative. According to

Seetaram (2010: 32) ‘the two most commonly

used proxies are the price of crude oil and the

physical distance between the home country and

destination’. However, as is demonstrated by

Seetaram (2010), these variables may be far

from being ideal proxies, that is, from being

variables that are highly correlated with airfare

and uncorrelated with any of the other indepen-

dent variables in the model. But possible biases

tend to be extenuated to some extent using panel

data estimation techniques (Seetaram, 2010).

This variable is expected to have a negative

effect on inbound flows.

Relative cost of living. Table 1 reveals that the

relative cost of living is a consensual variable in

the gravity models, in the study of international

tourist flows. An increase in the price level of the

destination to the origin country discourages

tourists to travel to this place or reallocates their

demand to other relatively cheaper alternative

tourism destinations. In our study, we adopt a

measure of relative prices commonly accepted

10 Journal of Vacation Marketing XX(X)



in conventional models of tourist demand. The

relative cost of living is formalized as:

RCLmjt ¼
CPImt

CPIjt�E€=j

ð3Þ

where E€/j is the nominal effective exchange rate

between euro (currency in Madeira) and source

market j currency, CPIm and CPIj are the price

indices of Madeira and source market j, respec-

tively. Tourists are usually more aware of

exchange rates than of relative prices because

they are better informed about the former. The

exchange rate has long been used as the proxy for

prices in tourism demand models (e.g., Seetaram

et al., 2016). However, although the exchange

rate at a given destination may become more

favourable to tourists, its apparent cheapness

could still be offset by a high inflation rate

(e.g., Algieri, 2006). The variable has some lim-

itations,6 particularly when it comes to models of

outbound tourism (e.g., Seetaram et al., 2016).

An alternative measure – a price competitiveness

index, is proposed by the authors to be used as a

proxy for prices in a model of outbound tourism.

According to theoretical hypotheses, the relative

cost of living variable is associated negatively

with Madeira inbound tourist arrivals (e.g.,

Deluna and Jeon, 2014; Xu et al., 2018).

Substitute price. In addition to the relative cost

of living variable is common to employ another

price variable – the substitute price (e.g., Chasa-

popoulos et al., 2014; Habibi, 2017; Kumar et al.,

2020; Lorde et al., 2016). The effect of tourist

price substitute is obtained through the ratio of

the real cost of tourists in Madeira to a weighted

average of the real costs of tourists in the selected

complementary destinations. This study selected

six direct competing destinations of Madeira (the

Azores, Canary Islands, Balearic Islands, Malta,

Greece, and Croatia) that were taken from a doc-

ument in Portuguese entitled ‘Estratégia para o

Turismo da Madeira: 2017–2021’ – translated

means ‘Strategy for Madeira Tourism: 2017–

2021’,7 published by the regional government

of Madeira. These six competing destinations

obtained a large market share from the 13 main

tourist-generating markets for Madeira. The sub-

stitute price index was calculated by weighing

the average consumer price index of each of the

six competing destinations according to its share

of the international tourist arrivals as follows:

SPjt ¼
Xn

j¼1

CPIjt

ERjt

�Wjt ð4Þ

where CPIj and ERj are, the consumer price

index and the exchange rate of the competing

destination currency country/region j, respec-

tively. Wj is the share of international tourist

arrivals for country/region j, which is calculated

as follows:

Wjt ¼
TAjtX6

j¼1
TAjt

ð5Þ

where, TAj means the tourist arrivals from coun-

try/region j,
P6

j¼1 TAjt total arrivals from coun-

try/region j.

Like the previous variable, the substitute price

variable should be inversely related to demand.

This means that higher prices in the destination

relative to those in the origin market, as well as to

prices in substitute destinations, should reduce

flows to the destination market (e.g., Lorde

et al., 2016).

Direct flights. Availability of a direct flight can

function as one of the positive factors to keep the

destination in one’s choice set, given that a direct

flight can decrease travel time, uncertainty, and

discomfort (e.g., Nicolau and Màs, 2006; Tve-

teras and Roll, 2014). Having no direct flights

can make the travel less comfortable and time-

consuming, and thus deter visitors. Our study

includes a variable – Non-stop Flights – that

counts the number of non-stop flights (direct

flight routes) that depart annually from all air-

ports located in the tourist’s origin country j to

Madeira. An identical variable was used by Tve-

teras and Roll (2014).

Promotion expenditures. As highlighted in sec-

tions 3.2 and 3.4, the promotion expenditures are

expected to play a key role in international tour-

ism demand. The promotion expenditures by ori-

gin country to Madeira are used in the estimation

of marketing expenditure elasticity as in

Ledesma-Rodrı́guez et al. (2001), Kulendran and

Dwyer (2009), and Zhang et al. (2010).

Destination competitiveness components: Climate
and nature. Park and Jang (2014) refer that their

extended gravity model had greater explanatory

power than traditional gravity models, given that

they include with gravity variables, destination

competitiveness components (such as natural and

cultural resources), tourism infrastructure, and

price competitiveness. Regarding destination

competitiveness components, Crouch (2011) has

concluded that core resources and attractors were

the most important and determinant factors in
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destination competitiveness. Among the various

categories of destination competitiveness com-

ponents mentioned in Crouch (2011), Oliveira

and Pereira (2008) highlight the importance of

landscape and climate components for Madeira

Island.

We agree with Lorde et al.’s (2016) argument

that climate conditions in both origin and desti-

nation should be considered in modelling of tour-

ism demand and the difference between each

other may influence tourism demand, but we use

the difference in terms of average annual tem-

perature between the destination and origin as

climate proxy (as in Fourie and Santana-

Gallego, 2013) since it is the only information

available in terms of climate for Madeira and

source markets.

Calamities and financial crisis dummies. Finally,

we also include in the extended gravity model the

effect of calamities and financial crisis in inter-

national tourist demand for Madeira. We include

a dummy that aims to capture the impact of nat-

ural disasters (floods and mudslides) that

occurred in 20108 in Madeira and the effect of

the financial crisis of 2008–2010. According to

Cró and Martins (2017), these events have

caused a structural break in Madeira tourism

demand, so dummies should be included for that

period so that there is no bias in the estimates.

4. Data

We analyse the demand for Madeira Island inter-

national tourism by using data on the number of

tourists arriving from the 13 major origin coun-

tries. These 13 origin countries are Germany, the

United Kingdom, France, Austria, Belgium,

Denmark, Spain, Finland, Italy, Norway, Nether-

lands, Poland, and Sweden. The data set corre-

sponds to the annual tourists’ arrivals during the

period between 2005 and 2018. Therefore, we

have a complete data set with 169 observations.

The dependent variable of international tourist

flow was collected from the Regional Directorate

of Statistics of Madeira, whose website is https://

estatistica.madeira.gov.pt/en/ and by the com-

pany that manages Madeira airport (ANA –

Madeira Aeroportos), through the series ‘Evolu-

tion of Passengers by Market – Country of

Origin’.

The GDP per capita in PPP (in the origin

countries) data was obtained from the website

for the World Development Indicators (WDI)

of the World Bank.9 The geographical distance

between the origin and destination countries and

average oil price, used in the construction of the

variable transportation costs, was taken from

CEPII (Centre d’Études Prospectives et d’Infor-

mations Internationales) statistics10 and World

Bank Commodity Price Data, respectively. In the

construction of the variables relative cost of liv-

ing and substitute price, the nominal effective

exchange rates were collected from the Interna-

tional Financial Statistics database of the Inter-

national Monetary Fund.11

The consumer price indices of Madeira,

origin, and competing destinations were col-

lected from the Regional Directorate of Statistics

of Madeira and WDI of World Bank, respec-

tively. The number of non-stop flights that depart

annually from tourist’s origin countries to

Madeira was collected from ANA – Madeira

Aeroportos. The promotion expenditures by

origin country were extracted from Madeira Pro-

motion Bureau.12 Finally, the difference in cli-

mate between origin and destination (average

temperature) was built with information obtained

about the average temperature in Madeira and

origin country, that was collected from Funchal

Meteorological Observatory13 and National Cen-

ters for Environmental Information (NOAA),14

respectively.

5. Model specification and
econometric method

The proposed extended gravity model is estimated

in a panel data framework. According to Hsiao

(2014) the methodology of panel data has advan-

tages over conventional time-series or cross-

section data, such as i) more accurate inference

of model parameters; ii) greater capacity for con-

structing more realistic behavioural hypothesis;

iii) allows good estimations of dynamics relation-

ships; iv) enables us to control the impact of

omitted variables; v) generates more accurate pre-

dictions for individual outcomes and vi) provides

micro-foundations for aggregate data analysis.

However, the possibility of endogeneity and

the dynamic nature of international tourist flows,

makes it impossible to use a static panel data

framework. The inclusion of the lagged depen-

dent variable allows us to measure the habit for-

mation and preferences of visitors, but it brings a

dynamic structure into these preferences that can

only be studied with a dynamic structure (e.g.,

Garı́n-Muñoz and Montero-Martı́n, 2007;

Habibi, 2017; Khadaroo and Seetanah, 2008).

Given that the number of time periods is not
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large, and the lagged dependent variable is

included as a regressor, both the ordinary least

square and generalized least square are biased

and inconsistent (e.g., Hsiao, 2014). An available

solution to this problem is the estimation of the

model using the GMMs procedure proposed by

Arellano and Bond (1991). The model estimates

are made in first differences and the values of the

dependent variable lagged for two or more peri-

ods are used as instruments. As explained by

Garı́n-Muñoz and Montero-Martı́n (2007) this

procedure has two other advantages: i) it allows

to obtain short-run and long-run elasticities and

ii) avoid the problem of non-stationarity. Consis-

tent and efficient estimators are obtained through

this procedure (e.g., Hsiao, 2014).

Consequently, the dynamic model to be esti-

mated can be described as follows:

�lnTAi;t ¼ b1�lnTAi;t�1 þ b2�lnGDPi;t

þ b3�lnCTi;t þ b4�lnRCLi;t

þ b5�lnSPi;t þ b6�lnDFi;t

þ b7�lnPEi;t þ b8�lnDTi;t

þ b9�d2008 to 2010 þ�"i;t

ð6Þ

where TAi, t denotes the number of international

tourists arriving in Madeira from country i during

year t; GDPi, t is the GDP per capita in each of the

origin countries; CTi, t means the cost of transport

between each origin country and Madeira; RCLi, t

denotes the relative cost of living; SPi, t means the

substitute price; DFi, t is the number of direct

flights that depart annually from the tourist’s ori-

gin countries to Madeira; PEi, t denotes the pro-

motion expenditures in each origin country; DTi, t

is the difference in temperature between the

capital of Portugal’s Autonomous Region of

Madeira (Funchal) and each origin country capital;

d2008 to 2010 is a dummy variable that captures the

effect of the financial crisis and the natural disaster

in 2010. All variables are in first differences (�).

Given the double-logarithmic form of the dynamic

model, the estimated parameters should be inter-

preted as short-run elasticities. Long-run elastici-

ties can be obtained by dividing each of the

coefficients by (1 � b1).15

6. Empirical results

The empirical results for the dynamic panel

regression model are reported in Table 2. The

consistency of the GMM estimator requires auto-

correlation of the first order and the lack of

second-order autocorrelation. The autocorrela-

tion tests (Arellano and Bond, 1991) reveal that

the subsequent lags are valid instruments. In

addition, the Sargan test does not reject the null

Table 2. Estimation results for the dynamic models (GMM-DIFF estimator of Arellano and Bond).

Total Sample Major Markets Remaining Markets

Variables Coefficient Z-statistic Coefficient Z-statistic Coefficient Z-statistic

D lnTA(t�1) 0.585 10.982*** 0.463 2.918*** 0.543 4.398***
D lnGDP 1.222 1.804* 1.252 1.902* 1.139 1.865*
D lnCT �0.157 �2.540** �0.172 �2.404** �0.120 �2.176**
D lnRCL �0.858 �2.146** �0.631 �2.222** �0.966 �2.537**
D lnSP �0.540 �1.918* �0.695 �2.182** �0.490 �1.798*
D lnDF 0.227 4.946*** 0.182 4.207*** 0.300 3.140***
D lnPE 0.111 2.500** 0.122 2.365** 0.110 2.218**
D lnDT 0.175 2.490** 0.187 2.317** 0.155 2.347**
D2008 to 2010 �0.179 �4.319*** �0.250 �2.257** �0.066 �2.160**

Diagnosis tests Statistic p Value Statistic p Value Statistic p Value

Wald Test 176.36 0.002 129.44 0.000 145.66 0.007
Sargan test 9.455 0.064 18.795 0.052 7.159 0.088
AR (1) test �2.731 0.006 �2.086 0.037 �2.484 0.013
AR (2) test 0.325 0.746 �1.659 0.107 1.000 0.317
Number of Observations 182 42 140

This table presents the estimation results for the international tourism arrivals to Madeira, for the period between 2005 and
2018. Major Markets subsample includes the three most important origin markets for Madeira (Germany, the UK and France).
Remaining Markets is a subsample of 10 countries obtained by eliminating from the analysis Germany, the UK and France. D
denotes variables in first difference. The Wald Test indicates the joint significance of the explanatory variables. The Sargan
chi-square statistic tests the null hypothesis of no correlation between the instrumental and residuals. The Arellano and Bond
Z-statistics tests the null hypothesis that the residuals are first-order correlated (AR(1)) and the residuals are not second-order
correlated (AR(2)).***, ** and * denote statistical significance at 1%, 5% and 10%, respectively.
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hypothesis for joint validity of the instruments.

Diagnostic tests for the three samples show the

consistency of the GMM estimator.

The lagged dependent variable reveals the

presence of important habit persistence among

international tourists, which could be interpreted

as high consumer loyalty to the destination (high

level of repeat visitation) and/or as an important

word-of-mouth effect in the consumer’s decision

in favour of the destination. Similar results have

been obtained in Balearic Islands (Garı́n-Muñoz

and Montero-Martı́n, 2007), Africa (Fourie and

Santana-Gallego, 2013), Caribbean Islands (Lorde

et al., 2016), and Malaysia (Habibi, 2017).

The values of income elasticity – 1.222 in the

short-run and 2.944 in the long-run, since it

exceeds unity, show that foreign tourism is

regarded as a ‘luxury good’. This variable shows

that Madeira receives tourists who have rela-

tively higher economic capacity. Consequently,

the economic operators must maintain and, if

possible, increase the high-quality standards of

the products/services offered in order to keep

attracting tourists with high purchasing power.

The coefficients for the cost of transportation are

negative and statistically significant. Interna-

tional tourist arrivals fall by approximately

1.6% and 3.8% in the near term and long term

respectively for every 10% increase in the cost of

transportation. Thus, despite the importance of

habit persistence, demand tends to fall when the

cost of travelling to Madeira increases. Tourism

in Madeira is also very sensitive to prices (sub-

stitute price and relative cost of living). Both

variables present negative and statistically sig-

nificant elasticities. In the case of relative cost

of living variable, for each 1% increase in desti-

nation prices, international arrivals fall 0.85% in

the short-term. In the case of substitute price,

short-term arrivals to Madeira decline by

0.54% for each 1% increase in the relative price

of the destination to its competitors. The rela-

tively high level of substitutability reflects the

similarity of tourism in Madeira against its com-

petitors (the Azores, Canary Islands, Balearic

Islands, Malta, Greece, and Croatia). These

results reveal that economic operators should

be concerned about the control of quality/price

ratio in order to maintain the competitiveness of

their products/services.

Concerning the three variables that are not

normally addressed in the augmented gravity

models, the results show that an increase of 1%
in the number of direct flights to Madeira causes

an increase in demand of 0.227% in the short-run

and 0.547% in the long-run. As expected, we find

a positive and statistically significant relation-

ship between the number of non-stop flights and

international tourists’ arrivals. International air

connectivity between the departure and destina-

tion airport allows a reduction in travel time, and,

hence, the opportunity cost of travel and conve-

nience associated with travel. The results also

suggest that promotion expenditures have played

a statistically significant role in influencing tour-

ist arrivals to Madeira. For each increase of 1%
in promotion expenditures the international tour-

ist arrivals increase 0.111% in the short-run and

0.267% in the long-run. This result is particularly

important at a time when the pandemic COVID-

19 requires governments to increase social and

health spending and to cut other expenditure

items. For example, Sigala (2020) questions the

role that destination management organizations

should play in the post-pandemic of COVID-19.

This result contributes to the debates that have

already started about the governmental beha-

viour on the future of tourism and destinations

tourism policy making and strategies (e.g.,

Sigala, 2020).

The climate variable suggests a positive sta-

tistically significant effect as a result of the dis-

tance in climatic conditions between home and

destination countries. Elasticities show an

increase of international arrivals of 0.175% and

0.421% for each 1% increase in climate distance

in the short and long-run, respectively. This

result shows the importance of climate as a com-

petitive factor, as previously highlighted by Oli-

veira and Pereira (2008). Climate results should

be read with caution, given that Madeira and

source markets have microclimate. Given that

climate averages are calculated based on their

capitals, they tend not to correctly capture cli-

mate differences for all geographic points in both

territories.

Finally, the dummy variable included in the

model shows that the financial crisis and natural

disasters (floods and mudslides) that occurred in

2010 in Madeira led to a fall in international

tourist arrivals.

To test the stability of estimated coefficients

across countries, we compare the coefficients

estimated by using 2 subsamples of countries

(the 3 most important origin markets and the

remaining 10 countries), with the results of the

estimation using the total sample (13 countries).

The results in Table 2 indicate that the estimated

coefficients for both subsamples are very similar

to the ones for the total sample.
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7. Conclusion and policy
implication

In this study, an augmented panel gravity model

for tourism is used to identify the determinants of

international tourist arrivals in an island destina-

tion. The results show that traditional gravity

factors are statistically significant in explain

demand in Madeira. In fact, origin income,

prices, and cost of transportation are all key

determinants. Other variables, such as promo-

tional expenditures, direct flights, and climate,

usually not included in the gravity models also

show statistical significance.

A result that deserves to be highlighted is the

high significance of habit persistence/’word-of-

mouth’ effect. Specific characteristics of tourism

demand depend on factors that are not strictly

economic, where we can include the habits and

preferences of international tourist arrivals. In

fact, ‘word-of-mouth’ can play a role in destina-

tion selection as important as commercial adver-

tising. This means that decision-makers and

economic operators should put in priority the

comfort of tourists, offering tourism products/

services of high quality and upgrade their brands’

image. This recommendation is in line with the

conclusion that tourism in Madeira is a luxury

good. This implies that promotion strategies

must focus on high-income countries (e.g., the

USA and Canada) and from fast-growing large

economies (e.g., Russia, Brazil, China), where

there are tourists who can afford luxury holidays.

The statistically significant effects of both

price variables (relative cost of living and substi-

tute price) reveal that price competitiveness is

also a strong determinant that should be con-

trolled by the regional government authorities.

High attention must be paid to the control of the

price/quality relationship and, given that prices

in Madeira are no longer low, the strategy should

be to increase the quality of services. More effec-

tive competitive strategies should focus on value

for money, innovation, and product differentia-

tion, instead of price reduction.

The accessibility to the islands is another

extremely important factor in terms of tourism

attractiveness. More direct flights should be

established to countries that have a high potential

demand for Madeira. Although the cost of travel

and accessibility are important factors, the attrac-

tiveness of a destination is a key determinant for

air travel demand. Regional promotion agency

and regional authorities should itself try to

increase the number of direct flights by

improving all relevant pull effects on demand,

through investment in infrastructure, targeted

marketing, and the provision of new and innova-

tive tourism products. Moreover, transportation

costs should also be controlled to ensure sustain-

able tourist arrivals. As is known from previous

studies, tourism to the Islands is sensitive to the

cost of travel.

Despite the importance of word-of-mouth in

attracting tourists to Madeira, the results reveal

that promotion expenditures also play an impor-

tant role in the selection of destination. The latter

proves to be very important in promoting the

different products offered by Madeira and in

building the destination’s high-quality image.

Consequently, both promotion strategies can

cohabit. With the emergence of the COVID-19

pandemic, governments and destinations have

been providing stimulus packages and interven-

tions (e.g., tax reliefs, subsidies, deferrals of pay-

ments) to ensure the viability and continuity of

tourism firms and jobs. Consequently, the gov-

ernment has become a much bigger actor in the

tourism economy. Debates have already started

questioning the effectiveness of such interven-

tions and their impacts in terms of austerity and

cuts of public expenditure (e.g., Sigala, 2020).

Given the results obtained by us for tourism pro-

motion in Madeira, what are the correct tourism

and destinations tourism policy making and stra-

tegies? Future research looking into these issues

is highly warranted. It is true that tourism promo-

tion contributes to achieving tourism revenues,

future studies on the return of tourism promotion

investments in the post-pandemic of COVID-19

are needed.

Finally, concerning the climate, the decision-

makers should consider targeting other countries

whose ‘climate distance’ is largest to mitigate the

harmful effects of any drop in demand from the

main markets and invest additional promotion

efforts in these markets. The region’s policy-

makers should consider targeting other markets

whose ‘climate distance’ is largest during peri-

ods when traditional markets are stagnant and

invest additional marketing efforts in these

markets.

However, these results must be taken with

some caution. Firstly, due to lack of relevant air-

fare data, the use of oil price as a proxy for trans-

portation costs becomes an inevitable limitation

of this study. Second, due to a lack of climate

data, we were unable to construct the climate

index used by Lorde et al. (2016), which captures

the question of climate in a more complete way.
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Third, ignores the amounts invested individually

by economic operators. Fourth, future studies

should investigate the importance of other expla-

natory variables (e.g., language barriers; cultural

distance; socio-psychological dimension; among

others).
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Notes

1. All statistical information on the island of Madeira

was collected from the Regional Directorate of Sta-

tistics of Madeira, which is available here: https://

estatistica.madeira.gov.pt/en/.

2. For this good momentum in terms of tourism has

contributed the many awards that the region has

gained in tourism, such as the award for best island

destination in Europe. For detailed information see:

https://www.worldtravelawards.com/award-eur

opes-leading-island-destination-2020.

3. Levadas cover almost all the Madeira Island and

residents and tourists use them for taking walks.

For more information about levadas, please see:

https://walkmeguide.com/en/ and https://walkme

guide.com/en/what-is-a-levada/.

4. Please, see the previous footnote.

5. All public goods exhibit two important character-

istics: non-rivalry and non-excludability. Non-

rivalry means that the consumption of the product

by one person does not affect the ability of the

others to consume the product. Non-excludability

means that it is not possible to provide the product

to one person without the benefits of the product

being available to others. For more details see for

example Atkinson and Stiglitz (2015).

6. For more details about the important objections to

using the real exchange rate as a price proxy, please

see Seetaram et al. (2016).

7. Only a Portuguese version of the document is avail-

able (competing destinations appear on page 14):

http://www.visitmadeira.pt/Admin/Public/Down

load.aspx?file¼Files%2FFiles%2FVisitMadeira%

2FEstudos%2Fj-DOCUMENTO-ESTRATEGICO-

2017-21.pdf.

8. For more information about the storm of February

2010: https://www.nytimes.com/2010/02/22/

world/europe/22portugal.html and https://en.wiki

pedia.org/wiki/2010_Madeira_floods_and_mud

slides.

9. https://databank.worldbank.org/source/world-

development-indicators.

10. http://www.cepii.fr/.

11. https://data.imf.org/.

12. https://www.apmadeira.pt/en/.

13. https://www.ipma.pt/en/oipma/onde/madeira/

14. https://www.ncdc.noaa.gov/cdo-web/search.

15. If long-run equilibrium is assumed, the following

expression should be true: ln TAi, t ¼ ln TAi, t�1.

The corresponding long-run elasticities have then

been calculated by dividing each of the estimated

coefficients by (1 � b1).
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Garı́n-Muñoz T and Montero-Martı́n LF (2007) Tour-

ism in the Balearic Islands: a dynamic model for

international demand using panel data. Tourism

Management 28(5): 1224–1235.

Grosche T, Rothlauf F and Heinzl A (2007) Gravity mod-

els for airline passenger volume estimation. Journal

of Air Transport Management 13(4): 175–183.

Habibi F (2017) The determinants of inbound tourism

to Malaysia: a panel data analysis. Current Issues

in Tourism 20(9): 909–930.

Hay B (2019a) Are national tourism organisations past

their sell-by date? A perspective article. Tourism

Review 75: 170–173.

Hay B (2019b) The future of national tourism organi-

sations marketing functions – There is no future?

Journal of Tourism Futures.

Hsiao C (2014) Analysis of Panel Data. Cambridge:

Cambridge University Press.

Jeffries DJ (2001) Governments and Tourism. London:

Routledge.

Khadaroo J and Seetanah B (2008) The role of trans-

port infrastructure in international tourism devel-

opment: a gravity model approach. Tourism

Management 29(5): 831–840.

Kulendran N and Dwyer L (2009) Measuring the

return from Australian tourism marketing expendi-

ture. Journal of Travel Research 47(3): 275–284.

Kumar N, Kumar RR, Patel A, et al. (2020) Modelling

inbound international tourism demand in small

Pacific Island countries. Applied Economics

52(10): 1031–1047.

Ledesma-Rodrı́guez FJ, Navarro-Ibáñez M and Pérez-
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Morley C, Rosselló J and Santana-Gallego M (2014).

Gravity models for tourism demand: Theory and

use. Annals of Tourism Research 48: 1–10.
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