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Abstract: The paper explores how demographic changes in human populations may impact on 

tourism decision-making of households over their life cycle. By means of Hurdle Models, the study 

focuses respectively on the decision to travel domestically or abroad and investigates if statistically 

significant differences exist as to the impact of age and cohort on the decision to travel and tourism 

expenditure. Using a vast dataset on Italian Household Expenditures over the period 1997-2007 the 

empirical results show that demographic aspects do have a strong effect on the tourism behaviour 

of families and that cohort and age effects act differently on the decision of households to make a 

trip and on how much they spend on tourism. Age has a negative effect on the desire to travel but 

a positive effect on tourism expenditure. On the other hand, older cohorts are inclined to travel but 

they have a low propensity to spend on tourism. Relevant differences in income elasticity along 

the life cycle of households have also been found. Finally, age and cohort aspects have a different 

effect on the decision as to whether to travel nationally or internationally.  

 

Keywords: Tourism expenditure, Demographic characteristics, Life cycle model, Hurdle models, 

Cohort technique, Domestic and international travel. 
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 1. Introduction 

 

Nowadays the tourism sector has become the main source of income for many countries 

contributing strongly to their economies, generating markets for a wide variety of goods and 

services both directly and indirectly related to tourism (Balaguer & Cantavella-Jordá, 2004; 

Eugenio-Martin & Campos-Soria, 2011).  

However, the recent report on Demographic Change and Tourism (DCT) by the World 

Tourism Organization and European Travel Commission (2010) has highlighted that the 

demographic changes in modern societies have created new challenges for the development of 

tourism due to their implications on tourism participation behaviour (see also Reece, 2004; 

Nickerson, 2000). Even before the DCT report, the German Federal Ministry of Economics and 

Technology published its own report on the relationship between tourism and demography in 

Germany. It found that demographic changes may be both an opportunity and a risk for the future 

development of tourism in Germany (Federal Ministry of Economics and Technology, 2009) 

(FMET). 

According to the DCT and FMET Reports, the main socio-demographic changes that may 

impact on the development pattern of leisure and tourism are: a higher life expectancy, a healthier 

ageing population, a smaller family size, a higher share of the population with a high level of 

education and population migration. Without doubt these socio-demographic changes affect 

tourism participation behaviour; they represent external factors that shape tourism demand 

affecting the decision to participate in tourist activities, the type of tourist that will travel, where 

tourists travel to, the type of destination chosen, the length of holiday, how much to spend, etc. 

(see Glover & Prideaux, 2009).  

Although demography is clearly relevant – for its implications in terms of marketing policy 

and strategic planning – the relationship between tourism and demographic changes, in modern 

developed societies, has not received much attention from tourism scholars, or better the approach 

to it has been fragmented focusing on specific population groups like younger or senior citizens 

(see e.g. Fleischer & Pizam, 2002; Glover & Prideaux, 2009; Szromek et al., 2012; Li et al., 2013). The 

only exception is the paper by Yeoman et al. (2013) that presents an analysis on the relationship 

between demographic changes and tourism in New Zealand following a complete and holistic 

approach. Yeoman at al. (2013) introducing the concept of sclerosis of demography argued that 

demography is a key driver for future tourism demand offering opportunities but also posing 

threats. They stated that the “tourism industry is in a downward spiral of decline with tourists spending 
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less monies year on year because of ageing populations, resulting in falling productivity and less disposable 

income in future years” (p.1) (see also Yeoman et al., 2013). Previously, Hall (2005; 2006) identified 

the ageing population as a key factor affecting the future scenario of tourism. Sedgley et al. (2011), 

exploring the research on tourism and ageing, advocated complementing existing approaches to 

the study of tourism in later life by involving gerontologists and tourism scholars, in order to help 

to reformulate tourism and ageing research. 

It is worthy of note that, even if at a worldwide level demographic changes may be significant 

not all of them are relevant to the future development of tourism. FMET argued that demographic 

changes may be relevant to tourism only if they “arise in those groups (e.g. older people, children, the 

less affluent, single parents) which represent a sizeable volume, will be considerably larger or smaller in 

volume and whose behaviour differs from other groups”(p 6).  

Along the lines of the aforementioned literature which deals with the effects of demographic 

changes on tourism demand and on the basis of the suggestions of the DCT and FMET Reports, 

this paper focuses on the relationships between demographic dynamics and the decision of people 

to make a trip for personal purposes and how much they spend. The study examines if and how 

the demographic changes occurring in Italian society affect Italian households as regards travelling 

and spending on leisure activities.  

More specifically, this article investigates tourism spending patterns over the life cycle of 

households by applying a cohort approach to isolate time, socio-demographic and economic 

factors. This approach enables us to analyze whether changes in travel behaviour are due to the 

ageing process, the particular moment in history being analyzed and the personal circumstances of 

an individual’s life. 

Within this framework, the study investigates whether there are age and cohort differences as 

regards the tourism participation decision and tourism expenditure over the life cycle of 

households (see e.g. Browning, Deaton and Irish, 1985; Attanasio & Weber, 1994; Blundell, 

Browing and Meghir, 1994; Jappelli, 1999; Attanasio, Banks, Meghir and Weber, 1999; Aguiar & 

Hurst, 2013). The study also explores whether the impact of age and cohort is different between 

households travelling domestically and those travelling abroad. 

The Italian context is particularly appropriate in a study on the relation between demographic 

changes and tourism for several reasons: over recent decades the purchasing power of households 

has fallen, there has been a lower rate of fertility, the population has aged and there are more 

people of working age without a job. There has also been an increase in voluntary childlessness 

which has resulted in a reduction of the average household size and has produced a large 
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proportion of childless households. There has also been a decrease in official and de facto couples 

and an increase in one-person households. 

The analysis has been performed on time series of cross-sectional data for the period 1997-2007 

involving a huge sample of 253,858 households drawn from the Italian Household Budget Survey 

designed by the Italian Statistical Office. Conceptually, the study proposes a microeconometric 

tourism demand analysis enclosing the framework of the life cycle theory (Blundell, Browing and 

Meghir, 1994). By means of the cohort technique, we model tourism participation and expenditure 

over the household life cycle disentangling age, cohort and time effects (Deaton, 1985 and 1992). 

This enables us in a broader way to identify consumption patterns related to demographic changes 

(Attanasio & Weber, 1994;  Attanasio et al., 1999; Deaton, 1992). Moreover, as tourism is not a basic 

need, it is plausible to hypothesize that some individuals could decide not to participate in tourist 

activities for different reasons like budget and time constraints. Others might travel only once a 

year or every two or more years, thus not frequently participating in the tourist market. In all these 

cases individuals have zero tourist expenditures. The matter of zero tourist expenditures has been 

treated here by means of hurdle models that also allow control for selection bias and can 

simultaneously analyse the different determinants of participation and consumption decisions. As 

different specifications of hurdle models exist, the most suitable specification was not identified a-

priori but by means of a statistical modelling selection.  

The paper is structured in the following way. In section 2 a presentation of the life cycle 

theory, the cohort approach and tourism demand literature will be made. The next section presents 

the methodology of the study, followed by the presentation and discussion of the database and 

empirical findings. Some final remarks are left for the concluding section. 

 

 

2. Theoretical framework 

 

2.1 Life cycle model and cohort approach 

 

As mentioned previously, the purpose of the paper is to examine in greater depth how and to 

what extent tourism consumption is affected by demographic aspects and dynamics. In doing so, 

the analysis of the tourism expenditure of households over their life cycle becomes the most 

suitable theoretical framework to identify the effects of socio-demographic characteristics on 

tourism demand.  
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The life cycle theory assumes that the members of a household make rational choices about 

how much they want to spend at each age, limited only by the resources available. By building up 

and running down assets, working people can make provision for their retirement, and more 

generally, tailor their consumption patterns to their needs at different ages, independent of their 

incomes at each age. According to the life cycle theory, individuals build up assets during the 

initial stages of their working life and then, during retirement, they make use of their stock of 

assets. Working people save up for their post-retirement life and change their consumption 

patterns according to their needs at different stages of their life (Aguiar & Hurst, 2013; Attanasio & 

Weber, 1994; Attanasio, Banks, Meghir & Weber, 1999; Blundell, Browning & Meghir, 1994; 

Browning, Deaton & Irish, 1985; Jappelli, 1999).  

Empirical evidence highlights the role of the life cycle model in investigating consumption 

behaviour for a large set of goods and services (see e.g. Aristei et al. 2008; Chen et al. 2001; Deaton, 

1992).  

In tourism studies, changes in travel behaviour over a lifetime have generally been explained 

by the ageing process and by the stages of the family life cycle (Wells & Gubar, 1966). For instance, 

Rapoport (1975) identified age as a major determinant of tourism expenditure behaviour. Age 

conditions the different stages of the tourist participation pattern. Lawson (1991) found that age 

and the stages of the family life cycle have a great affect on tourist decision-making. The family life 

cycle approach has been widely applied in tourism (see e.g. Collins & Tisdell, 2002; Hong, Fan, 

Palmer and Bhargava, 2005; Lawson, 1991).  

However, only a few studies have examined how time-related factors (i.e. time, age and birth 

cohort) explain changes in patterns of travel behaviour. Oppermann (1995), examining the changes 

in German travelling patterns and destination choices with respect to time, life cycle, and birth 

cohort, found that cohort differences are the important factor in changing travel patterns. 

Later You & O’leary (2000), focusing on older Japanese outbound travellers, explored by 

means of longitudinal and cohort comparisons whether travelers’ behaviour changes over time. 

They found, consistent with Oppermann (1995), that the propensity  to travel of elderly Japanese 

and what they do at a destination are affected by age group and birth cohort. They also found that 

the cohort effect is dominant over the age effect.  

Sakai, Brown & Mark (2000), looking at the relationship between demographic change and 

international travel demand in Japan, found that age is not the only determinant of tourism 

demand for international travel, but that birth cohorts are also relevant. Similar results were found 

by Alegre & Pou (2004) who, while exploring the determinants of the probability of travel of 
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Spanish tourists, discovered that age and cohort effects are relevant determinants of whether a 

prospective tourist goes on holiday or not.  

Even if the tourism literature has highlighted the relevance of the ageing and cohort effects on 

tourists’ participation, to our knowledge almost no empirical studies have simultaneously 

explored the tourism participation and tourism expenditure of households in the framework of the 

life cycle theory. The only exceptions are the papers by Sakai, Brown & Mark (2000) and Alegre & 

Pou (2004), which simultaneously explored age, cohort and time effects on the participation 

decision in tourism but not also for consumption behaviour in tourism.  

The main reason limiting the use of the life cycle theory for modelling consumption is the lack 

of panel data. Official Statistics do not provide expenditure information for individuals over time, 

that is a panel data setting is not available. A possible solution is to refer to cohort techniques 

(Deaton, 1985). Whenever one wants to study a dynamic phenomenon using a time series of cross-

sectional data (i.e. not using a data set involving the same observations followed over time), one 

can divide the sample into groups that are homogeneous in a well-defined sense, and track the 

groups rather than the individuals over time. Within the framework of the life cycle theory, or 

whenever age is an important factor, it is natural to divide the sample according to the year of 

birth of the individual (or the householder) and follow the resulting ‘cohorts’ as they age. As 

underlined by Browning, Deaton & Irish (1985), the use of cohort techniques overcomes the 

difficulty of studying the life cycle dynamics of variables such as consumption or income caused 

by the fact that observations on the same individuals at different times are not available.  

The cohort approach has some appealing features in analyzing tourism consumption 

dynamics because it allows age, cohort and time effects on expenditure behaviour to be 

disentangled (Deaton, 1997). The first effect is the typical age profile associated with the biological 

process of ageing, reflecting decisions such as the timing of education, children and retirement. 

The second effect is the trend associated with cohort effects and may include improved 

educational attainment, changed social norms, environmental and socioeconomic experiences and 

wealth accumulation. The time effect accounts for the aggregate aspects that may temporarily 

move the households off their trend and age profiles, such as the business cycle or government 

policy. Studying differences in tourism participation and consumption among cohorts and across 

age enables policy makers and practitioners to decide how to support tourism development. 
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2.2 Tourism participation and demographic aspects 

 

Generally, the empirical literature explores tourism consumption behaviour without explicitly 

invoking the life cycle model. The literature considers the main demographic characteristics 

influencing the choice to  make a trip, like income, education and so on.  

Most of the theoretical tourism demand literature explains and interprets individual 

differences in tourism participation behaviour by means of the demand theory. According to the 

demand theory, the decision to  travel is affected by income which is a budget constraint and 

which determines the spending capacity of individuals and consequently their utility (Crawford & 

Godbey, 1991; Dardis, Derrick, Lehfeld & Wolfe, 1981). Empirical studies show that income 

positively affects the decision to travel (Alegre et al., 2009; Eugenio-Martin & Campos-Soria, 2011; 

Fleisher & Rivlin, 2009; Mergoupis & Steuer, 2003), and its effect is higher for individuals with 

medium or high levels of income (Fish & Waggle, 1996; Hay & McConnell, 1979; Nicolau & Más, 

2005). Generally, the income elasticity is below the unit value (Alegre & Pou, 2004; Melenberg & 

van Soest, 1996), and has a value greater than one for the decision to travel abroad or to spend 

(Bernini & Cracolici, 2014; Eugenio-Martin & Campos-Soria, 2011; van Soest & Kooreman, 1987). 

Furthermore, as tourism is becoming a ‘necessary’ good (i.e. income elastic), it is influenced 

not only by the current income but also by the forecast of future income. Usually, future income 

expectations are proxied by variables like employment status, job stability and level of education 

that also reflect socio-demographic aspects of the structure of the population. Other studies 

include as economic determinants variables related to the tenure status of the house as a proxy for 

credit constraints (Alegre, Mateo & Pou, 2010; Jang & Ham, 2009).  

As far as socio-demographic aspects and this effects on tourism are concerned, it is worth 

noting that changes in the composition and size of the household may bring variations in 

participation and spending behaviour. The size and composition of the family (i.e. the number of 

children and/or elderly persons) affect household preferences regarding participation, destination 

choice, amount of money to spend, etc. Smaller families with no children are likely more inclined 

to travel than large families which have more economic and physical constraints (Collins & Tisdell, 

2002; Nicholau & Más, 2005).  

Among the other socio-demographic characteristics of individuals that may act on the tourism 

participation process, the role of the level of education, occupation and gender of the householder 

should be highlighted. Education and employment are usually used as proxies of future income 

expectations and to represent social class differences (Alegre & Pou, 2004; Alegre et al., 2010; Cai, 
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1998, 1999). Regarding the level of education, empirical studies show that it positively affects the 

decision to travel and the level of consumption (Alegre & Pou, 2004; Nicholau & Más, 2005; van 

Soest & Kooreman, 1987).  

A higher level of education broadens an individual’s access to information and knowledge, 

and it also indirectly reflects income constraints. In fact, those with higher levels of education are 

more likely to have the chance to get a good job and to earn high levels of income giving their 

family the opportunity to dispose of more money on tourism. As far as employment is concerned, 

it reflects both time and economic constraints. Empirical studies show that being a student 

positively affects the likelihood of making a trip; while the unemployed are less prone to travel 

than managers or self-employed professionals (van Soest and Kooreman, 1987; Eugenio-Martin & 

Campos-Soria, 2011).  

Regarding gender, even if the literature on tourism participation emphasizes the role played 

by gender, some studies find that gender does not significantly affect the tourism participation 

decision or tourism expenditures. That could be due to the fact that the decision to participate in 

tourism does not involve a single person but a group of people; viz. the decision of the head of the 

household reflects the tourist preferences of the family. However, some studies show men and 

women could have different reasons for going on holiday and that they prefer different kinds of 

holiday (Eugenio-Martin & Campos-Soria, 2011; McGehee, Loker-Murphy & Uysal, 1996).  

Most recently, empirical analysis has also emphasized the role played by population location 

and consequently the attributes of the tourist’s place of residence (World Tourism Organization 

and European Travel Commission, 2010). Eugenio-Martin & Campos-Soria (2011), considering 

both socio-economic characteristics and the regional attributes of the residence place of the 

household, propose an extension of the participation analysis from the national to the regional 

level. Mergoupis & Steuer (2003) consider the territorial attributes of the residence place of the 

family using regional dummies. These studies have found that geographical variables have a 

significant effect on the decision to participate in tourism and on the amount of spending on it. It is 

reasonable to hypothesize that people living in a less attractive tourist region are more inclined to 

go on holiday to explore new destinations and to have new experiences (Eugenio-Martin & 

Campos-Soria, 2011). On the other hand, people located in urban and developed areas have more 

flexibility to travel than individuals living in rural and developing territories. 
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3. The method 

 

3.1 Modelling tourism demand over the life cycle 

 

Using time series of cross-sectional data, we identify life cycle effects by building synthetic 

cohorts. This enables us to model tourism participation and expenditure over the life cycle 

disentangling age, cohort and time effects (Attanasio & Weber, 1994; Aristei et al., 2008; Aguiar & 

Hurst, 2013), as follows: 

  

ch

t

ch

t

c

t

ch
tC  ln  (1) 

 

where C
t
ch

 is the observed tourism expenditure of household h, whose head is a years old at time t 

and belongs to the cohort c;  t
ch

 is a vector of variables characterizing the householder (i.e. 

income, sex, residence, education, job position, etc.).  t
c

represents the age expenditure profile 

obtained by the sum of a polynomial in age )(agef , cohort dummies 
c

 and time dummies  t ,1 

as follows: 

 

)(ageft
cc

t    (2) 

 

The synthetic cohort approach allows us to investigate the dynamic behaviour of tourism 

participation over the life cycle. By decomposing the tourism expenditure into cohort and age 

effects, we obtain a clearer picture of the different patterns of consumption that highlights possible 

changes in preferences between older and younger people and differences in the tourism 

expenditure decision and the consumption level amongst successive cohorts.  

To investigate ageing and cohort effects in tourism consumption, a double-log specification for 

the tourism demand model is proposed 

                                                           
1 It is to be noted that when the cohort technique is used an identification problem occurs. Age, cohort and time effects, 
without additional information and/or structure, are not identifiable separately due to the linear relation between age, 
year of birth, and current year. A possible solution to circumvent this identification problem is to assume that time 
effects (business cycle) average to zero and are orthogonal to linear trends. This is equivalent to assuming that all (linear) 
trends in the data can be interpreted as a combination of age and cohort effects. This basic identification assumption 
allows a typical age profile to be estimated and the movements of this profile among the cohorts considered to be 
assessed (MaCurdy & Mroz, 1990; Deaton & Paxson, 1994). 
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where a household’s income enters the demand equation both in the level and squared form. The 

double-log function has often been used in empirical studies of tourism demand because it is 

flexible and better fitting (see Alston et a. 2002). Moreover, the demand model in Eq. (3) allows us 

to easily construct tourism elasticity with respect to income. Actually, in tourism participation 

literature the concept of income elasticity is used in a wider sense than the economic one. Income 

elasticity is used to refer not only to the effect of the relative change of income on tourism 

expenditures (i.e. in a strict sense), but also to the impact of income change on the probability of 

making a trip. In the literature, there are few examples of studies on tourism expenditure reporting 

income elasticity in a strict sense (Bernini & Cracolici, 2014; Melenberg & Van Soest, 1996; van 

Soest & Kooreman, 1987). We construct income elasticities from Eq. (3) as follows (Blundell et al., 

1993): 

 

ch
tIncome

II

ch
telast ln

2
2   (4)          

 

3.2 Handling tourism zero expenditure 

 

Tourism like other goods may not be consumed by everyone; i.e. not all individuals 

participate in tourism activity thus reporting values of expenditure equal to zero. So, the above 

model in Eq. (3) should be revisited to account for a large proportion of observations with a value 

of tourism expenditure equal to zero.  

There are several reasons why an individual might not consume a good (like tourism) at a 

given time. One of the reasons for observed zero expenditures is that the market price for goods 

exceeds the individual’s reserve price, leaving the individual at a corner solution and the 

expenditure distribution is censored at the point of non-consumption. This is why the Tobit model 

has been used (Tobin, 1958) to estimate censored expenditure relationships. Under the Tobit 

formulation, the same variables are assumed to determine both the value of the continuous 

observations and the discrete switch to non-consumption at zero, making it only appropriate in 

cases where consumers are rationed out of the market by prices higher than they are willing to 

pay.  
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The standard Tobit specification is formally defined as 

 

iii xy  
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 0   if     
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y    (5b) 

where
*
iy is the latent endogenous variable representing individual i’s desired level of 

consumption, and iy  is the corresponding actual observed expenditure. ix  is a set of individual 

characteristics that explain both participation and level of expenditure;  

 is a corresponding vector of parameters to be estimated. In this model, i  is a homoskedastic 

and normally distributed error term. From Eq. (5b) the tourism expenditure assumes positive 

continuous values if travelling is desired; while zero is due to an individual being censored by 

economic factors in the tourism consumption equation.  

The standard Tobit model is estimated using the maximum likelihood method. The log 

likelihood function for this estimation is: 
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where 0 indicates summation over the zero observations in the sample ( 0)
i

y   and + indicates 

summation over positive observations ( 0)
i

y  .   and  are the standard normal distribution 

and density functions, respectively. 

Other situations for zero expenditure values are the result of the infrequency of purchase, 

which occurs when the purchase of some commodities is not observed due to the short span of the 

survey period. According to this mechanism, once a consumption decision has been taken, the 

individual decides when to buy the good but zero expenditure may be observed if the survey by 

which this data is collected is carried out over too short a period with respect to the frequency at 

which the good is bought. This censoring mechanism was introduced in empirical demand 

analysis by Deaton & Irish (1984). It allows us to account for the non-purchase of a good not 

because the good is not consumed but because it is a good which is infrequently bought. 
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Furthermore, the non-consumption of a good may be a consequence of a fundamentally non-

economic decision motivated by ethical, psychological or social considerations affecting the 

consumer’s preferences. According to this mechanism, the individual first decides which goods to 

include in his/her choice set and, as a consequence, he/she can discard some marketed goods 

because he/she dislikes them (such as wine for non-drinkers) or considers them harmful (such as 

holidays in dangerous countries), among others. Popular among models accounting for 

infrequently consumed goods or non-economic factors generating zero observations is the double 

hurdle model by Cragg (1971).  

The Cragg model (CM) assumes that an individual has to desire a positive amount of good or 

service (first-hurdle: the participation decision), and secondly, there must be favourable 

circumstances for a positive expenditure to occur (second hurdle: the consumption decision). 

According to Cragg (1971), a non-zero tourism expenditure can thus occur if the individual 

decides to travel and he/she actually spends money on tourism. The double-hurdle model 

assumes that zero values can be reported at both decision stages. The zeros reported at the first-

stage arise from non-travelling and those in the second stage come from non-consuming due to the 

respondents’ deliberate decisions or random circumstances. Thus, the CM allows for the fact that 

the potential traveller (i.e. the individuals participating in tourism) may have zero tourism 

expenditure. An interesting feature of the CM model is that different sets of determinants affect the 

two hurdles. Separating the two decision stages is particularly relevant in modelling tourism 

consumption, since the decision to travel can be assumed as mainly related to social factors, and 

the decision about how much to spend on a  trip depends on individual budget constraints.  

According to Cragg (1971), the double hurdle model is specified in the following way: 

 

participation decision: iii vzd 
'*     )10  , N(vi   (7a) 
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where x and z are a different set of variables affecting the two decision stages and both variables 

are also assumed to be uncorrelated to their respective error terms; 
*
id  is a latent variable that 

denotes binary censoring and 
*
iy  the unobserved latent value of expenditure. Eq. (8b) indicates 

that the observed expenditure iy  is zero either when there is censoring at zero ( 0
*
iy ) or if there 

is faulty reporting, or due to some random circumstance. In other words, a positive level of 

tourism consumption (
*
ii yy   ) is observed only if the individual is a potential tourist (di =1) and 

actually consumes tourism ( 0
*
iy  ). 

The original formulation of the CM also assumes that: 

  
0
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2 
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, ΓBVN(uv ii  (9) 

where  )0, ΓBVN( denotes the bivariate normal distribution with mean zero and standard 

deviation Γ , and having assumed that   (i.e. the correlation coefficient of the i
v and i

u terms) 

equals zero, that is the error terms in Eq. (7a) and (8a) are independent.2 

The double-hurdle model with independent error terms can be estimated by the following log 

likelihood function: 
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where the first term includes all the observations with an observed zero, that is the zero 

observations come not only from the participation decisions but also from the consumption 

decisions. The second term in Eq. (10) includes all the observations with non-zero expenditure. The 

probability in the second term is the product of the conditional probability distribution and the 

density function coming respectively from the censoring rule and from observing non-zero values. 

                                                           
2 A Cragg model with dependent error term has also been proposed. Assuming that the error terms of the participation 
and consumption equations are correlated allows for the possibility that the two decisions are made simultaneously. 

consumption decision: iii uxy 
'*      )0  

2, N(ui     
(8a) 
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otherwise     0

 0  and 1 if   
**
iii

i

ydy
y  (8b) 
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Therefore, the former denotes the probability of passing the participation hurdle, and the latter 

indicates the density of observing non-zero tourism expenditure. 

The problem of zero observations also has close links to the problem of selection bias. Sample 

selection bias may arise in practice for two reasons; it may be self selection by the individuals 

being studied; or sample selection decisions by researchers operating in much the same fashion as 

self selection. Both cases have the same effect on structural estimates: fitted regression functions 

confound the behavioural parameters of interest with parameters of the function determining the 

probability of entrance into the sample. From a methodological perspective, Heckman (1979) 

shows that bias resulting from using non-randomly selected samples to estimate behavioural 

relationships may be treated as a specification error and proposes a simple consistent estimation 

method that eliminates the specification error in the case of censored samples. Heckman 

overcomes the sample selection problem by undertaking a two-step estimation procedure: a full 

sample Probit estimation is followed by a censored estimation carried out on the selected 

subsample.   

While the former estimates the probability of observing a positive outcome (participation 

equation), the latter estimates the level of consumption conditional on observing positive values 

(consumption equation). More specifically, the Heckman model (HM) considers that zero 

observations arise mainly from respondents’ self-selection, that is all the zeros come from the 

respondents’ deliberate choices. In the case of tourism expenditure only non-travelling 

respondents can report zero tourism expenditure, while those who travel do not report zero values 

at all. Using the Heckman model, a different set of determinants can be considered for each stage 

of the decision; viz. the participation equation involves social and demographical factors, while the 

consumption equation is affected by economic variables.  

As for the model specification, the HM differs from the CM in the threshold consumption 

equation (Eq. 8b), as follows  

consumption decision: iii uxy 
'*      )0  

2, N(ui     
(11a) 





 


otherwise     0

1 if   
*

ii
i

dy
y  (11b) 

where z is a different set of variables from x, x and z variables are uncorrelated to their respective 

error terms. In the Heckman model, the error terms of the two equations are assumed to be 

correlated and the structure of the model is recursive, so the identification requires there be at least 
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one variable in z that does not appear in x. Following the HM approach, the observed tourism 

expenditure iy  equals the unobserved latent value 
*
iy  only for individuals having decided to 

travel (i.e. tourists).  

The Heckman model assumes that  (i.e. the correlation coefficient of i
v  and i

u  is different 

from 0, thus 
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The estimation procedure is as follows: in the first stage of the Heckman model, all 
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instrument in the second-stage model, approximating a variable representing the unobservable 

influences on the participation decision to correct for sample selection bias. If i̂ is significant, the 

sample selection bias is present but has been corrected. The log likelihood function for this 

specification is: 
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Furthermore, if the error terms in (7a) and (11a) are assumed to be independent (ρ=0), the 

above specification can be further simplified. For independent error terms, Eq. (13) reduces to 
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In this case, the Heckman model is named ’Full dominance hurdle model‘. Differently from 

the Cragg model, HM assumes all the zeros are generated only by the non-participation decision. 

A comparison of the first term of Eq. (14) with that of Eq. (10) reveals that the additional 
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depicts the contribution of the double-hurdle model, so zero values in the second stage decision 

can be observed.  

In summary, HC and CM models follow a similar approach in the treatment of the zero 

outcomes. They both assume that outcomes are determined by the participation and consumption 

decisions and they allow the first- and second-stage equations to be estimated using different sets 

of explanatory variables. However, the HM model, in contrast to CM, assumes that only travelling 

respondents report tourism expenditure. So, the Heckman model is also called the ‘first hurdle 

dominance model’. Conversely, the CM takes into account that individuals participating in 

tourism may have zero tourism expenditure, due to deliberate decisions or random circumstances. 

In the light of that, the CM model can be considered an improvement on both the Tobit and the 

Heckman models. 

The Heckman and Cragg models differ from the Tobit model for two reasons. First, these 

models assume the decision-making process of the consumer to be a two-stage decision, and 

secondly, they permit the use of different sets of explanatory variables at the two stages of 

estimations. Consequently, the HM and CM models can be viewed as a generalization of the Tobit 

model.  

Since it is implausible that all zero observations in tourism expenditure arise from standard 

corner solutions generated by a constrained budget, the importance of hurdle specifications are 

clear. Moreover, not having an a-priori knowledge of the determinants of zero tourism 

expenditure, we adopt a data-driven approach to the selection of the model, allowing the choice of 

the best model for zero tourism consumption to be empirically determined.  

 

 

4. Data and Model 

 

4.1 Data and some descriptive statistics 

 

The empirical analysis has been performed on the data from the Households Budget Survey 

(BF), carried out by the Italian Office of Statistics (ISTAT). A sample of 265,028 households was 

collected over the period 1997 to 2007. With regard to tourism, BF observes the monthly total 

amount of expenditure of the household on trips for personal purposes. Following the 

international standards,  BF records, both for national and international trips, expenditure on 

holiday, leisure and recreation, visiting friends and relatives, health treatment, religious activity 
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and pilgrimages, etc. The Survey does not provide information about the reason for the trip, so it 

is impossible to investigate how it affects tourism expenditure. We use ‘tourism expenditure’ 

below to refer to expenditure on trips for personal purposes. 

The respondent is a member of the household, usually the householder, who reports the 

tourism expenditure of all members of the family. The survey does not provide information about 

the number of household members making a trip; but it does indicate if Italian families  travel 

abroad or in the country and if they report a expenditure other than zero.  

 Data on expenditure is supplemented by a rich set of economic, demographic, and 

sociological variables on Italian households. BF survey is performed every year and involves a 

random sample of the population. A pool of time series of cross sectional observations can thus be 

set up and groups of households can be followed over time by means of cohort techniques 

(Deaton, 1985). The cohorts have been identified by using the age of the head of the household.  

Following Attanasio & Weber (1994), Browning et al. (1985) and Deaton (1985), we group 

households on the basis of the age of the householder, using five-year age band cohorts, and track 

the cohorts over time. The age of each householder (i.e. ‘a’) is defined as the mid-range age of the 

age-class3 which the household head belongs to, while cohort ‘c’ is defined as c = t - a, where ‘t’ is 

the year in which the household was interviewed. Take for example a household in 1997 headed 

by a 65-year-old, a member of the 1930-1934 cohort; in 2007 this household is headed by a 75-year-

old, but remains a member of the 1930-1934 cohort; this study delineates the separate effects of age 

and cohort on the decision to undertake a trip for personal purposes, and on tourism expenditure. 

In Table 1, the definition of cohorts, householders’ age in the first and last year of observation, 

and the size of the cohorts are reported. The size of all cohorts is very large and quite stable across 

cohorts, with the exception of the first (Cohort_1) and the last cohort (Cohort_14) which are 

smaller and so less representative. In the light of that, we exclude households whose head was 

born after 1979 and before 1920; viz. where the householder was 18 or 77 years old in 1997. This 

reduces the sample size to 253,858 households.  

 

<<Table 1 about here>> 

 

                                                           
3  For each household member, BF surveys the individual’s age by using a categorical variable subdivided in 15 
age-classes. We provide some robust checks to support the use of the mid-range age-class value as the householder’s 
age. The distribution of individuals within each age-class is quite uniform, largely supporting the use of the median 
value. Results are available from the Authors on request. 
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The descriptive statistics reported in Table 1 show a high presence of non-tourism 

consumption (only 8% of all Italian households exhibit a positive expenditure) and a positive 

association between the intensity of participation and cohorts. The percentage of consuming 

households increases for the youngest cohorts and the highest participation rates are found for the 

middle cohorts (10%); for the oldest cohorts, the percentage of households with a positive tourism 

expenditure decreases to 3%. According to the life cycle theory and previous empirical literature, 

the percentage of households making a trip shows an inverted U-shape profile, where the highest 

percentage is found in middle-aged households.  

A similar picture emerges from the analysis of expenditure by age class (Table 2). The total 

expenditure on tourism participation shows a ‘normal’ age profile (i.e. a bell-shaped profile) and a 

positive association between participation in tourism and age for both the destination choices 

(travelling domestically and abroad). The analysis also reveals that the total expenditure of tourists 

for each age class is always higher than the average expenditure of Italian households as a whole. 

This finding suggests the presence of a budget constraint in the decision to travel for personal 

purposes. 

 

<<Table 2 about here>> 

 

In Figure 1, to better represent the age-cohort-time effects, the average values of the total 

expenditure and the tourism expenditure, obtained as the mean expenditure of each cohort from 

1997 to 2007 against the age of the head of the household, are plotted. In each chart, a connected 

line represents the expenditure behaviour of a cohort over the 11 years of the analyzed period, 

which has a five-year overlap with the next cohort. The distance between lines indicates the 

difference between expenditure levels for those households with the same age but different year of 

birth; i.e. it measures the cohort-time effect. It is also possible to track the behaviour of households 

with different ages within each cohort in order to evaluate the effect of population ageing. The 

differences along the same line measure the age-time effect. 

 

<<Figure 1 about here>> 

 

Figure 1a shows the life cycle pattern of the total expenditure which has a ’normal’ age profile. 

The total expenditure grows in the first phases of the life cycle reaching its maximum values in 

middle age, and declines thereafter. A similar profile is detected for the total expenditure of 
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households with non zero tourism consumption (Figure 1b), even if the hump-shaped profile is 

less pronounced. A comparison of Figure 1a and 1b reveals that the level of consumption is always 

higher for the families who travel. The oldest cohorts report a total expenditure equal to almost 

twice the expenditure of the whole sample. We also note the presence of significant positive cohort 

effects for young and middle-age cohorts of tourists.  

Figures 1c and 1d show, in general, an increasing dynamic of tourism expenditure in the first 

phases of the life cycle. The domestic tourism expenditure increases for the younger age classes, 

decreases for the middle age classes and peaks for the oldest ones. Tourism expenditure abroad 

has a quite similar dynamic although it is less pronounced.  

 

4.2 Model specification and selection  

 

As one of the main aims of the study is to investigate the existence of life cycle patterns in 

tourism participation and consumption decisions, the age-cohort-time decomposition structure has 

been included in both stages of the hurdle models. In particular, we model the age profile as the 

sum of a polynomial in the third degree of age, and the cohort and time effects by means of 

dummy variables.4 Following the suggestions of Heckman (1979) and Cragg (1971), different sets 

of factors are assumed to influence the decisions at each level. According to the literature on 

demography and tourism demand and taking into account the availability of data, we hypothesize 

that the decision to travel is influenced by the size of the family, the region where the family 

resides, and whether the family own their house. The participation decision is also expected to be 

influenced by some characteristics of the head of the household, such as gender, level of education, 

and employment status. As for the consumption decision, total household expenditure (used as a 

proxy for income) has been introduced by a linear and quadratic term to better reflect the shape of 

the Engel curve in tourism consumption. In particular, in the second hurdle we use a double-log 

specification for the tourism demand model. Finally, in order to control for seasonality three 

seasonal dummy variables have been introduced in both equations (Table 3).  

 

                                                           
4 Following MaCurdy and Mroz (1990) and Deaton and Paxson (1994) we model time dummies in order to solve the identification 

problem. Formally, the first and second year dummy variables are dropped from the model and the remaining year dummy variables 

are included in the model in a normalized form 
tttt dtdtd )2()1(  , where t
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<<Table 3 about here>> 

 

To identify the model specification that best describes decision-making in tourism, we make 

use of tests for nested and non-nested models. Likelihood ratio (LR) and Vuong tests (Vuong, 

1989) have been calculated to check whether a double-hurdle model is superior either to the 

standard or generalized Tobit models (Table 4). Adjusted LR tests strongly reject the Tobit 

specification, confirming the presence of separate individual choice structures for participation and 

consumption decisions for both the tourism destination choices. Moreover, the Vuong test for non-

nested models is used to compare the double-hurdle with the first-hurdle dominance model. The 

results of this test lead us to reject the hypothesis of model equivalence and to prefer the 

independent double-hurdle model (Cragg Model) to the Heckman specification for both the 

tourism destination models (Table 4).  

 

<<Table 4 about here>> 

 

 

5. Empirical Findings 

 

5.1 Demographic effects 

 

In Table 5, the ML estimates of Cragg models have been reported. For the most part, our 

results are in agreement with previous findings on tourism demand. The estimates do show 

gender differences in tourism participation but only for the decision to travel abroad. Men are less 

likely to go abroad. Consistent with Hong et al. (2005), family size is positively associated with the 

likelihood of spending on tourism. Families with a higher number of members are more inclined to 

make a domestic trip than one abroad. These results are in agreement with Eugenio-Martin & 

Campos-Soria (2011) who found family size negatively affects the probability of making a trip 

abroad. 

In contrast to other studies based on previous time periods (see e.g. Alegre & Pou, 2004; 

Eymann & Ronning, 1997; Nicholau & Más, 2005), we found that family size does not play a 

deterrent role in travel decisions. This can be explained by the increase in voluntary childlessness 

which is a feature of contemporary Italian society, and which has resulted in a reduction of the 

average household size (on average over the period the family size reduced by 13.6%). Household 
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size was slightly higher than the average value of 2.7 members only for households headed by 

baby boomer seniors and older seniors. Even if these cohorts have a higher than average 

household size, this is not a deterrent to travel because there are no school-age children at home, a 

factor which may make travelling difficult during the school term.  

 

<<Table 5 about here>> 

 

It is worth noting that the occupation status of the head of the household significantly affects 

tourism participation. The occupation status of the householder e.g. unemployed and housewife 

negatively affects the probability of participating in tourism activity at international and national 

level. We found the same to be true also for students which is different from what is found in the 

literature. This may be due to the fact that in the tourism participation equation we do not consider 

economic variables like income which are usually considered together with personal 

characteristics in micro-econometrics studies on tourism demand (see e.g. van Soest & Kooreman 

1987). Their exclusion is motivated by the discrete random preference theory, according to which 

sample selection is determined exclusively by noneconomic factors (Pudney, 1989). In the light of 

that, it may be hypothesized that the negative sign of the coefficient of student reflects mostly 

economic constraints on the decision to travel. In contrast, the occupation status of retired people 

acts positively on both the destination choices. Families whose head has a job at managerial level 

or is self-employed are more likely to travel to both destinations. Office workers are more likely to 

travel than manual workers. 

As occupation status indirectly reflects the economic condition of a family, the results lead us 

to state that increased income strongly and positively affects the decision to travel. Similar 

considerations can be made regarding the level of education which mirrors cultural and economic 

constraints and affects ease of access to information. Individuals who have a degree or a secondary 

school certificate are more likely to  travel, whereas households with a head who has a middle 

school certificate show a lower propensity to travel. The level of education is a highly relevant 

determinant of tourism participation at international and national level.  

Consistent with Cai et al. (1995), significant differences were found for the variables related to 

the region of residence.  The analysis shows that families living in regions where there are high 

levels of unemployment, low levels of income and a high stock of natural and cultural resources 

(i.e. Southern regions) are less inclined to make a trip than those households in regions where 

there are either better living conditions (i.e. low levels of unemployment and high levels of 
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income) or maybe a less favourable climate (i.e. Northern regions). Furthermore, families living in 

regions where there are more opportunities to access the transport system e.g. airports, highways, 

and a more efficient rail network, etc. (i.e. Northern regions) are likely more inclined to travel than 

those households living in regions where the infrastructure is poor (i.e. Southern regions). On the 

other hand, the negative sign of the coefficient of South variable could reflect the fact that families 

in the South of Italy have less desire to travel either in Italy itself or abroad because they can enjoy 

the good climatic conditions, the abundant natural resources (e.g. the sea) and the artistic and 

cultural amenities found there. Thus, the residence place takes in both territorial differences in 

natural and cultural amenities, as well as socio-economic differences among families in terms of 

living conditions in a wider sense. 

 Interestingly, home ownership has a positive effect on the decision to travel. This result is 

consistent with the literature that hypothesizes that the level of resources positively affects the 

likelihood of spending on tourism and that home ownership is an indicator of well-being (see 

Hong et al. 2005; Bernini & Cracolici, 2014). 

 

  5.2 Age and cohort effects 

 

Using the Wald test, we first verify whether the age and cohort effects are statistically 

significant (Table 6). Tests confirm the presence of a life cycle pattern in both the participation and 

consumption decisions, even if the pattern is different in each case. The same can also be said 

about the decision to travel domestically or abroad (Figures 2 and 3). 

 

<<Table 6 about here>> 

 

By means of a graphical analysis, we explore in more depth the pattern of cohort and age effects on 

tourism demand. Looking at the decision to make a trip in Italy, the estimated cohort parameters 

increase monotonically, demonstrating that older cohorts have a higher probability of having a trip 

than younger ones (Figure 2a). To be precise, older cohorts are more inclined to participate in the 

tourism market. Differences in the attitude, preferences and behaviour of cohorts towards travel 

reflect the personal experiences that people born in different years have had as well as a better life 

and improved economic conditions. With more money, time, and an active lifestyle, older cohorts 

are the fastest-growing market segment in the travel and tourism industry (Jang & Ham, 2009). As 

for the age effect, the probability of travelling domestically decreases over a lifetime. Similar to 
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previous literature (Alegre & Pou, 2004; Alegre et al. 2010), we find that the likelihood of making a  

trip changes with age and the oldest people show a lower potential participation in tourism 

(Figure 2b). These results agree with Alegre & Pou’s (2004) findings that the ageing of a population 

has an ambiguous effect on tourism demand. Having a greater proportion of elderly people 

negatively affects tourism demand but this effect is compensated for by a positive cohort effect. 

As far as the tourism consumption decision is concerned, the pattern is opposite for cohort 

and age effects when compared to the participation decision (Figures 2c- 2d). The oldest cohorts 

spend less than the youngest ones. In line with Alegre et al. (2013), we find that domestic tourism 

expenditure increases over a lifetime, that is the oldest people spend more than the youngest ones. 

Thus, age and cohorts influence the participation and consumption equation in opposite ways.  

 

<<Figure 2 about here>> 

 

Looking at the decision to participate in the international tourism market, Figure 3 highlights 

the fact that there are different cohort and age patterns compared to the domestic tourism choice. 

An almost U-shaped cohort pattern for the decision to travel abroad is detected, with a hump for 

middle cohorts (Figure 3a) and with the oldest cohorts having a higher participation level. The 

latter is in line with the study by Li et al. (2013), who found that older generations have travelled 

more outside the U.S. than their younger counterparts. This result is partially weakened by the non 

statistical significance of the estimated parameters of Cohort_ 8, _9 and _10, even if the Wald test 

gave evidence that an overall cohort effect existed in the participation model. Similar to domestic 

tourism, the probability of travelling abroad decreases as age increases and it reaches its minimum 

value for the oldest people (Eugenio-Martin & Campos-Soria, 2011). As for consumption, there is a 

slight reduction in the propensity to spend across cohorts in comparison to the Italian market. This 

cohort pattern is associated with a positive and increasing age effect: over a lifetime householders 

increase their foreign tourism expenditure (Figure 3d). Similar findings are reported in the study 

by Jang et al. (2004), who also show that age has a positive impact on international travelling 

expenditure, irrespective of the households’ income. 

 

<<Figure 3 about here>> 

 

To summarize, Italian households exhibit a decreasing propensity to participate in tourism over a 

lifetime, but a higher propensity to spend. The lower participation propensity of the elderly is 
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related to increased health and mobility problems (You & O’Leary, 2000). However, once the 

decision to make a trip has been taken, older people spend more on tourism than younger people. 

The rationale is that in the early stage of the life cycle families tend to store durable goods, while 

over a lifetime, expenditure on durable goods reduces and is substituted by consumption of 

recreational and leisure goods, like tourism  (Wagley and Huh, 2004). The fact that older people 

are less inclined to travel, but on average spend more money on tourism than younger people is 

true for both domestic and international tourism demand. 

Over time cohorts have modified their tourism behaviour, more markedly in the domestic market, 

with the oldest cohorts being more likely to make a trip (You & O’Leary, 2000), but spending less. 

In particular, the oldest cohorts show a higher propensity to travel due either to their domestic life 

or to budget constraints. The oldest cohorts have more leisure time available for travelling than the 

youngest cohorts because their children are older or have moved away from home, as the 

reduction in the family size suggests (over the analysed period, the size reduces by about 25% for 

the oldest cohorts, but increases by 20% for the youngest ones). However, the oldest cohorts have 

budget constraints that negatively affect expenditure on tourism. They suffered more than the 

younger cohorts from the crisis of the nineties, which largely penalized retired people (e.g. the 

Pension Reform Act of 1992).  

The picture that emerges, considering age and cohort effects simultaneously, is interesting. The 

oldest people travel less and spend more on average than the youngest (age effect), but compared 

to tourists of the same age in the past (cohort effect), the oldest cohort participates more actively in 

the tourist market, but on average they spend less. These effects are also present in the 

international market, but they must be carefully interpreted as some estimates are not significant.  

 

 

 

  5.3 Tourism demand elasticity 

 

In order to explore in greater depth the relationship between total expenditure (used as a 

proxy of income) and tourist expenditure, we have calculated the income elasticity5 (Blundell et 

al., 1993) with respect to the percentile of income, and the age and cohort of the householder. As 

underlined by the literature (see e.g. Crawford & Godbey, 1987),  income is a personal budget 

                                                           
5 Expenditure (or income) elasticities are computed according to Blundell et al. (1993), viz.elasticities reported in the paper are 

calculated at the mean value of the total expenditure of the reference group (age class, cohort, income percentiles, overall sample). 
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restriction which determines spending capacity and is taken into account to maximize utility. The 

empirical literature shows that medium-high and high income groups are more likely to take 

vacations (Bardon 1991; Hay and McConnell 1979; Walsh et al 1992), supporting the idea that 

tourism behaves as a normal good with positive demand-income elasticity, increasing its 

consumption as income increases (Davis and Mangan 1992; Middleton 1994). Our results are in 

agreement with this line of research. 

The mean value of income elasticity decreases across income percentiles (Figure 4). For those 

families in the first percentile the consumption of tourism is a luxury good, whereas for higher 

levels of income, tourism progressively becomes a necessary good. There is a difference in income 

elasticity between the decision to participate in the national market with that in the international 

tourism market. It is always higher for the spending decision to travel abroad, but the difference 

almost disappears for the highest levels of income; viz. the richest households are indifferent to the 

choice of destination. Domestic tourism is a necessary good for those families with a level of 

income higher than the first quartile. The same can be said about making a trip abroad for those 

families with a level of income greater than the median value. The choice of destination – a 

domestic or foreign trip – changes with income, but for higher levels of income the elasticity tends 

towards zero and differences in income elasticity related to the choice of the destination are more 

attenuated. 

 

<<Figure 4 about here>> 

 

Figure 5 reports the mean income elasticity value for the cohort and the age of the 

householder. It highlights relevant ageing and cohort effects in the consumption of tourist goods 

and services. Income elasticity has a non-linear relationship with respect to age and cohort with a 

U-shaped life cycle profile. Moreover, the average value of income elasticity for age and cohort for 

the international market is higher than for the domestic one, 0.96 compared to 0.81. More precisely, 

the income elasticity for cohort and age is – with the exception of the middle-age classes and 

cohorts – greater than 1, indicating that spending on tourism is a luxury good for the majority of 

the classes of age and cohort. For households travelling domestically, however, tourism is a 

necessary good, for every age and cohort the value of income elasticity being less than 1 (on 

average the demand elasticity is equal to 0.81).  

 

<<Figure 5 about here>> 
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To sum up, the youngest and oldest people show higher values of elasticity, suggesting that they 

have a greater propensity to respond to variations in their income. Their demand elasticity is more 

sensitive to income changes than that of middle-aged people. This finding is related to family 

constraints and reflects the life cycle model. In the first phase of life the householder and his/her 

partner likely pay more attention to the basic needs of their children such as education, health, 

sports activities, etc.; so they are less inclined to spend on unnecessary goods like tourism. Their 

income is also the lowest among the other age classes (on average over the analysed period, the 

income of the younger families is one third lower than that of the middle ages, and 15% less than 

the income of the oldest ones), limiting the spending capacity of these households. While, in the 

mature phase of life, changes in the structure of the family (e.g. the job stability of children, a 

change of marital status of children or an increase in the number of wage earners) and 

consequently in the composition of family expenditure, have a positive impact on participation in 

tourism. During this stage of life, household income reaches its highest levels and the number of 

family members starts to reduce as children leave home; that is ‘interpersonal barriers’ decrease 

(Crawford & Godbey 1987). Later on during retirement, people are again sensitive to tourism 

consumption, reflecting variation in preferences, liquidity constraints and intergenerational 

transmission of economic resources. With retirement, on average, household income reduces by 

20% negatively affecting expenditure on non-basic goods. Moreover, as underlined by Wagley and 

Huh (2004), there is a shift in preferences toward leisure among retired people and their marginal 

propensity to consume leisure is significantly increased, implying a greater income elasticity for 

leisure goods in retirement. 

Comparing income elasticity profiles by age and cohort (Figure 5), we find some further 

interesting evidence. For both domestic and foreign demand, income elasticity by age is higher 

than that by cohort until we reach the middle-age classes. For higher age classes on the other hand, 

the income elasticity is lower than that by cohort. In the light of that, we can say that the youngest 

people show a higher sensitivity to income and that this sensitivity has decreased over time, as 

suggested by the lower value of the cohort elasticity for the youngest cohorts. Conversely, the 

oldest cohorts have become more sensitive to variations in their income over the analysed period. 

This finding is related to the budget constraints faced by these households, who have an average 

income which is 20% and 25% lower than that of the youngest and middle cohorts, respectively. 

The economic crisis of the nineties had a negative impact on households and its effect was felt 

more by the retired with the oldest cohorts having a significant reduction in their income over the 
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analyzed period (1997-2007). In light of this, marketing strategy on tourism demand should 

provide incentives to participate in tourism for households whose head is from the youngest and 

oldest age classes, promoting cheaper and more attractive tourist packages.  

 

 

6. Conclusions 

 

Based on the framework of the life cycle theory, the study aims to investigate how 

demographic dynamics, with particular attention to age and cohort, impact on the decision making 

process in tourism at national and international level. By means of Hurdle models, the paper 

focuses on two stages of the tourist decision process: whether or not to participate in the tourism 

market and how much to spend. 

Looking at the tourism participation decision, this study highlights that the probability of a 

household  making a trip for personal purposes  is related to cultural, socio-economic and cohort  

factors. The level of education is the main determinant on the decision to participate in tourism, 

and such knowledge is useful for defining appropriate strategies of market segmentation demand. 

An individual with a high level of education is more likely to reach an adequate job position and a 

higher level of income which could be spent on non-basic needs like tourism. Furthermore, people 

with a higher level of education access information more easily. This knowledge likely increases 

the desire to discover new destinations and enjoy new experiences. Finally, regarding the choice of 

destination, it is worth noting that participation in the international tourism market is positively 

supported by variables related to the level of education.  

This matter could represent a threat for Italian tourism if it is not effectively managed. The fact 

that people with a high level of education want to travel abroad may act negatively on the national 

flows of tourism and consequently on the economy of the Italian destinations. We live in a 

globalized and mobile world where easier access to transport and information stimulates people to 

travel towards non-traditional and remote destinations. Since this trend cannot be halted, a 

strategic and innovative policy for the development of tourism will involve destination 

management organizations (DMO) working hard to strengthen loyalty to the Italian brand. In line 

with a sustainable approach to tourism development, the policy should be to maintain market 

shares and not simply to attract potential new tourists, fostering, for example, co-production of 

brands (e.g. gastronomy and cultural tourism) (see e.g. Hankinton, 2004) or product innovation to 

improve and diversify the traditional product (see e.g. Hjalager, 2010). This would add value for 
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customers who would be more inclined to try new experiences which would reinvigorate their 

loyalty to the Italian product.  

Among the socio-economic variables, occupation status is a significant social and economic 

discriminating factor in tourism participation. Households whose head does not actively 

participate in the labour market are less likely to make a trip . On the other hand, families where 

the householder has a prestigious job are more likely to participate in tourism and are more likely 

to travel abroad than to travel domestically.  

Regional differences are predicted to have an association with the likelihood of spending on 

tourism. Individuals living in the North of Italy are more likely to go away for a trip whereas 

households resident in the South are less likely to. The residence place mirrors not only economic 

and amenity differences, but also cultural differences between the two areas. 

The study shows that the participation decision is affected significantly by ageing and cohort 

effects. Households are less likely to  travel but spend more on tourism over a lifetime, 

independent of the destination choice.  

Looking at the cohort effect, the oldest cohorts are more inclined to participate in tourism than 

the youngest one, but they are less inclined to spend on tourism. Cohort effects also mitigate age 

effects, viz. over a lifetime – as supported by the life cycle theory - people are less inclined to travel 

(age effect) (see Rapport & Rapport 1975), but the propensity to participate in tourism has 

increased over time (cohort effect). This attitude may be due to the fact that in recent decades, 

people have more leisure time and better health in the last phase of the life cycle. The latter has 

fostered the spread of ‘young at heart’ behaviour among older people which positively supports 

their tourism participation. Added to this, the significant cohort effect indicates that the oldest 

cohorts want to escape from daily life and spend more time having a healthy holiday (see e.g. 

Szromek et al., 2012). Conversely, even if the oldest people spend the most on tourism, over time 

this behaviour has been diminishing; that is, the oldest cohorts are less predisposed to spend on 

tourism than before. There are two main reasons for this behaviour. First, households likely want 

to take care of the future cohorts by supporting them through intergenerational transfers of their 

savings. Second, older people are likely more attracted by other alternative recreational and 

cultural goods like theatre, art exhibitions, concerts, sport activities, dance, etc. These activities are 

similar to tourism in that they provide a means of escape from everyday life, but they are a type of 

recreation that does not involve leaving home and they are relatively cheap. Nevertheless, the 

intensity of tourism consumption is still higher for older people. This information is essential for 

tourism marketing strategists because older people could be a greater source of revenue. Suitable 
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marketing ploys should be put in place to increase the expenditure of older tourists reinforcing 

their inclination to spend more than younger people do.  

All of this, coupled with the ageing dynamic of the population at a worldwide level, present 

new challenges to the tourism industry. The negative relationship between age and tourism 

participation could become a threat if it is not well monitored by the DMOs through marketing 

strategies which lessen the negative age effect and exploit the positive cohort effect. New and 

reinvented tourist products able to reach and satisfy the needs of the niche market of the older 

cohorts – set to become a booming market – should be designed, packaged and delivered. The 

estimates of elasticity highlight a great diversity in the sensitivity of tourism to expenditure, for 

income level, destination or over the life cycle. It has also been confirmed that tourism is a luxury 

good for the poorest families, but as income increases it becomes a necessary good. The U-shaped 

profiles of income elasticity over the life cycle for the national and the international market are 

slightly different. Over the life cycle, income elasticity changes for at least two distinct reasons: 

ageing and cohort effects. The youngest people are seen to be highly sensitive to income but this 

sensitivity decreases as age increases. Conversely, the oldest cohorts have become less reactive to 

variations in their income over time. The main message from the results is that the youngest and 

the oldest are the most sensitive to income changes and constraints relating to income. 

Furthermore, the response to changes in income and the life cycle has varied over time. Several 

features may influence the dynamic of income elasticity in tourism like changes in individual 

preferences, the business cycle, the new emerging destinations, etc.  

The analysis has shown that there is great diversity among households as to whether they 

participate in tourism. Therefore the analysis of tourism demand should clearly explore both 

stages of the tourism decision-making process simultaneously to better explore and differentiate 

the determinants of the two different stages. Finally, the empirical results have highlighted the 

relevance of enlarging the set of explanatory variables. This will enable the effects of demographic 

dynamics on tourism to be better understood and the most suitable policies and marketing actions 

to be identified. 
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Table 1. Cohort Definition  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

  
 
 
 
 

 

Cohort Householder’s 
year of birth  

Householder’s 
age in 1997 

Householder’s 
age in 2007 

Total number 
of 
households 

% of 
households 
with tourism 
expenditure 

1 >=1980 <17 <27 3464 7% 

2 1975-1979 18-22 28-32 4340 8% 

3 1970-1974 23-27 33-37 11887 9% 

4 1965-1969 28-32 38-42 21306 9% 

5 1960-1964 33-37 43-47 25834 10% 

6 1955-1959 38-42 48-52 26068 10% 

7 1950-1954 43-47 53-57 26555 10% 

8 1945-1949 48-52 58-62 26854 10% 

9 1940-1944 53-57 63-67 24592 8% 

10 1935-1939 58-62 68-72 24824 7% 

11 1930-1934 63-67 73-77 21165 6% 

12 1925-1929 68-72 78-82 21522 4% 

13 1920-1924 73-77 83-87 18911 3% 

14 <=1919 >78 >88 7706 3% 

Total    265028 8% 
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Table 2. Average Monthly Total and Tourism Expenditure by Age 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Age 

Total 
expenditure 
for the 
whole 
population 

Total 
expenditure for 
households 
with tourism 
expenditure 

Tourism 
expenditure 
in Italy 

Tourism 
expenditure 
abroad 

18-24 1517 2365 299 721 

25-29 1746 2718 356 843 

30-34 1910 2891 466 866 

35-39 2021 3042 521 843 

40-44 2163 3267 525 825 

45-49 2274 3400 498 785 

50-54 2310 3444 486 682 

55-59 2199 3461 466 708 

60-64 1929 3216 470 837 

65-69 1665 2952 515 838 

70-74 1424 2623 461 770 

>75 1184 2527 490 791 

Total 1866 3154 488 786 

Note: data is expanded to the whole population by using the 
expansion factor provided by ISTAT; data is deflated by using the 
national consumer price index (base:1995). 
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Table 3. Descriptive Statistics 
 

Variable Description 
Domestic  Abroad 

Mean sd  Mean sd 

Quarter 1 1 if household is observed in the 1st quarter of the year 
0 otherwise 

0.140 - 
 

 0.173 - 

Quarter 2 1 if household is observed in the 2nd quarter of the year 
0 otherwise 

0.224 -  0.234 - 

Quarter 4 1 if household is observed in the 4th quarter of the year 
0 otherwise 

0.111 -  0.161 - 

Size_fam Number of family members 3.001 1.208  2.901 1.234 
Unemployed 1 if householder is looking for a job 

0 otherwise 
0.012 -  0.010 - 

Housewife 1 if householder is a housewife 
0 otherwise 

0.004 - 
 

 0.002 - 

Student 1 if householder is s student 
0 otherwise 

0.002 -  0.003 - 

Retired 1 if householder is retired 
0 otherwise 

0.275 -  0.260 - 

Manager 1 if householder is a Manager 
0 otherwise 

0.036 -  0.053 
 

- 

Managerial Staff 1 if householder is Managerial Staff 
0 otherwise 

0.061 -  0.069 - 

Office Worker 1 if householder is an Office Worker 
0 otherwise 

0.216 -  0.211 - 

Manual Worker 1 if householder is a Manual Worker 
0 otherwise 

0.141 -  0.116 - 

Self Employed 1 if householder is Self Employed 
0 otherwise 

0.169 -  0.199 - 

Male 1 if householder is male 
0 otherwise 

0.812 -  0.791 - 

High Education 1 if householder has a Degree 
0 otherwise 

0.135 -  0.171 - 

Secondary school 
Education 

1 if householder has a secondary school education certification 
0 otherwise 

0.383 -  0.395 - 

Middle school 
Education 

1 if householder has a middle school education certification 
0 otherwise 

0.282 -  0.243 - 

North 1 if the household resides in the North 
0 otherwise 

0.460 -  0.538 - 

South 1 if the household resides in the South 
0 otherwise 

0.188 -  0.113 - 

Owned Home 1 if household is the owner of home 
0 otherwise 

0.776 -  0.787 - 

LnExpTur Logarithm of household tourism  5.694 1.076  6.195 1.020 
LnExpTot Logarithm of household real total expenditure 7.902 0.504  8.098 0.504 
LnExpTot 
squared 

Logarithm of household real total expenditure squared 62.706 8.030  65.938 8.220 

Ln_age Logarithm of age of householder 3.902 0.262  3.907 0.256 
Ln_age squared Logarithm of age squared of householder 15.298 2.033  15.336 1.975 
Ln_age cube Logarithm of age cube of householder 60.236 11.901  60.435 11.486 
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Table 4. Specification Tests 

  
Model 

  
Test type 

Domestic Abroad 

Test value Test value 

Independent double-hurdle model vs. 
Tobit  Adjusted LR 28874.720 (27) 10384.988 (27) 

  [0.000] [0.000] 

Independent double-hurdle model vs. 
First-hurdle dominance Heckman model Vuong 35.504* 28.774* 

Notes: the degrees of freedom of the adjusted LR tests are reported in round brackets while the corresponding p-
values are in squared brackets. In the Vuong test for non nested models, the asterisk indicates that the null hypothesis 
of model equivalence is rejected at the 5% significance level. 
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Table 5. ML Estimates of Double-hurdle Models 

 Domestic  Abroad 

 Coef. Std. Err P>|z|  Coef. Std. Err P>|z| 

  Tourism Participation 

Cohort_3 0.036 0.043 0.405  -0.011 0.054 0.833 

Cohort_4 0.117 0.047 0.012  -0.121 0.060 0.044 

Cohort_5 0.120 0.051 0.020  -0.200 0.067 0.003 

Cohort_6 0.153 0.056 0.006  -0.162 0.073 0.027 

Cohort_7 0.152 0.060 0.011  -0.135 0.079 0.088 

Cohort_8 0.197 0.064 0.002  -0.118 0.085 0.165 

Cohort_9 0.268 0.068 0.000  -0.111 0.091 0.220 

Cohort_10 0.324 0.072 0.000  -0.146 0.097 0.132 

Cohort_11 0.412 0.077 0.000  -0.170 0.103 0.099 

Cohort_12 0.465 0.085 0.000  -0.216 0.115 0.060 

Cohort_13 0.582 0.093 0.000  -0.131 0.127 0.300 

1999 0.012 0.014 0.389  0.018 0.019 0.332 

2000 -0.002 0.013 0.871  0.042 0.018 0.019 

2001 -0.009 0.014 0.489  -0.011 0.019 0.573 

2002 -0.013 0.013 0.342  -0.043 0.018 0.018 

2003 0.002 0.013 0.846  -0.036 0.018 0.039 

2004 -0.021 0.014 0.118  -0.002 0.018 0.926 

2005 -0.012 0.013 0.365  -0.003 0.018 0.878 

2006 0.004 0.013 0.734  0.004 0.017 0.818 

2007 0.029 0.013 0.022  0.027 0.017 0.101 

Ln_age -60.666 10.972 0.000  -94.480 14.373 0.000 

Ln_age squared 16.985 2.908 0.000  25.650 3.835 0.000 

Ln_age cube -1.585 0.256 0.000  -2.308 0.340 0.000 

Quarter1 -0.724 0.012 0.000  -0.422 0.016 0.000 

Quarter2 -0.489 0.011 0.000  -0.287 0.015 0.000 

Quarter4 -0.821 0.013 0.000  -0.446 0.017 0.000 

Size_fam 0.075 0.004 0.000  0.039 0.006 0.000 

Unemployed -0.232 0.037 0.000  -0.130 0.054 0.017 

Housewife -0.031 0.114 0.783  -0.165 0.159 0.300 

Student -0.274 0.080 0.001  -0.017 0.097 0.861 

Retired 0.094 0.019 0.000  0.076 0.026 0.004 

Manager 0.144 0.030 0.000  0.317 0.037 0.000 

Managerial Staff 0.197 0.026 0.000  0.239 0.034 0.000 

Office Worker 0.085 0.018 0.000  0.130 0.026 0.000 

Manual Worker -0.063 0.019 0.001  -0.013 0.028 0.629 

Self Employed 0.039 0.019 0.039  0.184 0.026 0.000 

Male 0.005 0.012 0.687  -0.041 0.016 0.012 

Higher education 0.387 0.018 0.000  0.395 0.023 0.000 

Secondary School Education  0.274 0.014 0.000  0.242 0.018 0.000 

Middle School Education 0.131 0.013 0.000  0.065 0.018 0.000 

North 0.137 0.010 0.000  0.180 0.013 0.000 
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South -0.311 0.012 0.000  -0.449 0.018 0.000 

Owned home 0.093 0.010 0.000  0.089 0.015 0.000 

Constant 70.562 13.746 0.000  113.372 17.888 0.000 

  Tourism Consumption 

lnExpTot 4.335 0.303 0.000  5.060 0.504 0.000 

lnExpTot2 -0.223 0.019 0.000  -0.253 0.031 0.000 

Cohort_3 -0.172 0.078 0.027  0.101 0.103 0.326 

Cohort_4 -0.163 0.084 0.053  0.122 0.116 0.295 

Cohort_5 -0.182 0.093 0.049  0.069 0.132 0.599 

Cohort_6 -0.271 0.100 0.007  -0.100 0.145 0.488 

Cohort_7 -0.400 0.107 0.000  -0.070 0.155 0.654 

Cohort_8 -0.413 0.113 0.000  -0.173 0.166 0.298 

Cohort_9 -0.481 0.120 0.000  -0.057 0.177 0.747 

Cohort_10 -0.479 0.127 0.000  -0.029 0.188 0.879 

Cohort_11 -0.510 0.136 0.000  -0.064 0.203 0.751 

Cohort_12 -0.713 0.153 0.000  -0.393 0.228 0.085 

Cohort_13 -0.886 0.171 0.000  -0.396 0.258 0.125 

1999 107.422 20.487 0.000  81.104 31.970 0.011 

2000 -29.183 5.438 0.000  -22.525 8.522 0.008 

2001 2.643 0.480 0.000  2.077 0.755 0.006 

2002 -0.090 0.024 0.000  -0.038 0.037 0.309 

2003 0.097 0.023 0.000  0.133 0.036 0.000 

2004 0.087 0.024 0.000  0.120 0.038 0.002 

2005 0.087 0.024 0.000  0.112 0.037 0.003 

2006 0.022 0.023 0.345  -0.028 0.036 0.440 

2007 0.011 0.024 0.644  -0.071 0.036 0.049 

Ln_age -0.006 0.024 0.797  -0.037 0.035 0.298 

Ln_age squared -0.012 0.023 0.605  0.049 0.035 0.164 

Ln_age cube -0.087 0.022 0.000  -0.078 0.033 0.018 

Quarter1 -0.752 0.023 0.000  -0.384 0.033 0.000 

Quarter2 -0.743 0.019 0.000  -0.326 0.030 0.000 

Quarter4 -0.704 0.025 0.000  -0.270 0.034 0.000 

Constant -145.822 25.651 0.000  -114.924 39.890 0.004 

Sigma 0.925 0.005 0.000  0.882 0.008 0.000 

Log-Likelihood -69212.713    -32159.957   
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 Table 6. Wald Tests of Joint Significance of Age and Cohort Effects 

 
 
 
 
 
 
 
 

 Domestic  Abroad 

Equation Cohort Effect   Age Effect  Cohort Effect   Age Effect 

      

Participation chi2(11) = 59.31 chi2(3) = 147.87  chi2(11) = 40.55 chi2(3) = 51.09 

 p-value = 0.000 p-value = 0.000  p-value = 0.000 p-value = 0.000 
      

Consumption chi2(11) = 43.64 chi2(3) = 45.31  chi2(11) = 52.51 chi2(3) = 17.17 

 p-value = 0.000 p-value = 0.000  p-value = 0.000 p-value = 0.007 
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Figure 1. Average Expenditure by Age and Cohort 
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b) Average monthly expenditure for 
households with tourism expenditure 
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c) Average tourism expenditure in Italy                               
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d) Average tourism expenditure abroad 
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Figure 2. Cohort and Age Decomposition of Tourism Participation and Expenditure Decisions for a 
Domestic Holiday 
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Figure 3. Cohort and Age Decomposition of Tourism Participation and Expenditure Decisions for a 
Holiday Abroad 

 
Participation 

a) 

-0.250

-0.200

-0.150

-0.100

-0.050

0.000

co
h

o
rt

_
3

co
h

o
rt

_
4

co
h

o
rt

_
5

co
h

o
rt

_
6

co
h

o
rt

_
7

co
h

o
rt

_
8

co
h

o
rt

_
9

co
h

o
rt

_
1

0

co
h

o
rt

_
1

1

co
h

o
rt

_
1

2

co
h

o
rt

_
1

3

Cohort effect

 
 

b) 

-115.8

-115.6

-115.4

-115.2

-115

-114.8

-114.6

1
8

-2
4

2
5

-2
9

3
0

-3
4

3
5

-3
9

4
0

-4
4

4
5

-4
9

5
0

-5
4

5
5

-5
9

6
0

-6
4

6
5

-6
9

7
0

-7
4

>
7

5

Age effect

 

Expenditure 
c) 

-0.500

-0.400

-0.300

-0.200

-0.100

0.000

0.100

0.200

co
h

o
rt

_
3

co
h

o
rt

_
4

co
h

o
rt

_
5

co
h

o
rt

_
6

co
h

o
rt

_
7

co
h

o
rt

_
8

co
h

o
rt

_
9

co
h

o
rt

_
1

0

co
h

o
rt

_
1

1

co
h

o
rt

_
1

2

co
h

o
rt

_
1

3

Cohort effect

 
 

d) 

96.2

96.4

96.6

96.8

97

97.2

97.4

97.6

97.8

1
8

-2
4

2
5

-2
9

3
0

-3
4

3
5

-3
9

4
0

-4
4

4
5

-4
9

5
0

-5
4

5
5

-5
9

6
0

-6
4

6
5

-6
9

7
0

-7
4

>
7

5

Age effect

 

 



45 

 

Figure 4. Elasticity by Total Expenditure Percentiles 
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Figure 5. Comparing Elasticity by Age and Cohort 
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