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Abstract: 

In his paper on wealth accumulation and individual lifecycle, Tony Atkinson (1971) used lifecycle 
models to measure inequalities between and within age (sex) groups. He has mentioned the 

importance of pension in reducing wealth inequality. Following Atkinson, many authors and 
international institutions recognise that the development of pension systems is the solution for 
reducing inequalities and preventing poverty in elderly. However, the voluntarily participation of 
all the workers to pension system, especially to the third pillar of the system, is really controversial. 
A critical issue in analysing pension saving is the unobserved heterogeneity in household time 
preferences. This article displays this heterogeneity by building average ages-profiles of 

consumption, income and wealth in eight countries: Australia, Finland, France, Greece, Hungary, 
Italy, United Kingdom, and USA. These profiles are constructed across different socioeconomic 
groups of households. The findings show a high correlation between consumption and income 
revealing the lack of foresight of the household of the studied societies. Furthermore, we confirm 
Atkinson’s results (1971) about wealth distribution; we show the heterogeneity of wealth 
accumulation across socio-demographic group of households. By using wealth accumulation 

profiles we conclude that male, high educated, self-employed and risk seekers households are 
wealthier and forward looking. Our results also show that the presence of children in the 
households make them wealthier and forward looking.  
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1-Introduction 
This article tackles the topic of income, consumption and wealth distribution over the lifecycle. It 
mainly analyses the heterogeneity of those distributions cross socio-demographic groups. Without 
denying the importance of the literature that attribute the heterogeneity in wealth and income 
distribution to economic inequalities (Atkinson, 2000), this article focuses on the literature that 
attributes this heterogeneity to household decision making. Atkinson (1970) recognised that the 
field of decision making under uncertainty has attracted more interest than the field of measuring 

inequalities. However, the two fields are quite similar given that Atkinson assimilates risk aversion 
to inequality aversion in his article in the measurement of the utility. Atkinson (1970) has used the 
result of decision making literature in order to highlight the problem of ranking income 
distribution.   
 
Household wealth accumulation can reflect consumers’ inter temporal choices3 and their decision 

making. These issues are related to lifecycle theory and consumer choice theory (Atkinson, 1971; 
Thaler, 2016). The empirical studies show that inter temporal choices (time discounting rate) are 
usually estimated by using experimental data (Bozio et al; 2017); among 42 studies, surveyed by 
Frederic et al (2002), 34 were using experimental data. Three main variables have been explored in 
order to measure household time preferences from field data: income, consumption and wealth 
(Carroll et al, 1991, 1994, 1997, Samwick, 1998, 2006). Caroll & Summer (1991) discussed the 

consumption and income patterns to test life cycle theory and its applicability on household data, 
they advance that the strong correlation between income and consumption growth is explained by 
household farsightedness and liquidity constraint. In 1997, Carroll insisted that consumption data 
brought from household surveys are rather consistent with buffer stock than with life cycle theory. 
The buffer stock theory explains three ‘’stylized fact’’ that standard life cycle theory cannot explain. 
The first fact is that consumption income correlation is due to individual impatience and their 

prudent unwillingness to borrow (Carroll et al, 1991 and 1994). The second fact is the divergence 
between consumption and income; when consumption does not respond to one for one transitory 
income shocks, this mean that individuals use asset to buffer income shocks. The third stylized fact 
is about wealth accumulation pattern; Carroll argues that that household accumulates wealth to use 
it to absorb unexpected shocks in income. The wealth accumulation patterns was used by Samwick 
(1998) to measure household time discounting and showing the heterogeneity of the estimated time 

discounting between households.  
 
In line with the aforementioned literature, this study is one of the few articles that explore field 
data to highlight household’s time preferences. We challenge this issue by using LWS (Luxembourg 
Wealth Study) and LIS (Luxembourg Income Study). We build age-consumption4; age-income and 
age-net worth5 profiles of eight countries (Australia, Finland, France, Greece, Hungary, Italy, UK 

and USA). These profiles were observed for a set of households over the characteristics of the 
head. So, we merged individual files and household files to assign the head of household 
characteristics to every household. This method (age net worth profiles) allows to test lifecycle 
theory (permanent income hypothesis) and estimates household time preference (Samwick, 1998).  
The literature dealing with time discounting using field data (Freidman, 1986, O’Donnell, 2011; 
Samwick, 1998) assumes that households who accumulate more wealth are more patient (forward 

looking) and do not discount the future with high discount rate. The consumption growth for this 
category of households is low. However, the households that accumulate less wealth are impatient 
(less forward looking). By building age-wealth profile, this article will bring some evidence on 
household’ attitude toward future (forward looking behaviour). 

                                                      
3 ‘Time discounting’, ‘Intertemporal choices’, ‘patient’ or ‘forward looking’ are used interchangeably in this article. 
4 Consumption variable is not calculated in the same way for all the countries. I will give more details in the section that describe 

data. 
5 The net worth variable is not available for France and Hungray. 
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This article has two interesting findings: the first one is relative to age-consumption and age-income 

profile which is called consumption-income parallels by (Caroll and Summer; 1991). The second 
finding is provided by age-wealth profile which highlights the household forward looking.  
The output of net worth profiles shows the heterogeneity in time preference according to socio 
demographic variables. The results show that: women are less patient than man, high educated 
household are more patient, the presence of children in the household impacts differently time 
discounting across the countries, risk averse people are less patient, employers and self-employed 

are more patient than dependent employees and finally households with long financial planning are 
found to be more patient than households with short financial planning.  
  
The rest of the paper is organized as follows: Section 2. presents the theoretical background on the 
issue of time discounting.  Section 3. contains a detailed description of the dataset used in this 
research. Section 4. discusses the empirical outcomes of consumption and income profiles. Section 

5. Discusses the heterogeneity of forward looking between the different categories of households. 
Section 6. concludes the study. 
 
2-Literature review  
Adam smith was the first author to talk about inter-temporal choices and time preferences. In his 
book entitled Theory of Moral Sentiments published in 1759, Adam Smith argues that “The pleasure 

which we are to enjoy ten years hence, interest us so little in comparison with that which we may 
enjoy today’’; this phrase means that individual is myopic and prefer the present comparing to 
future. Jevons (1871) has developed Smith’s myopia and assigned it to a preference for the present 
consumption over future consumption. This preference for the present was considered as a mistake 
and a failure of imagination by Pigou (1920); he declare that ‘’our telescopic faculty is defective’’. 
Ten years later Irving Fisher provides an economic analysis of the issue in his book: the theory of 

interest (1930); By using indifference curve, Fisher shows how do individuals choose between 
consumption at two periods of time according to market interest rate. Furthermore, Fisher argues 
that time preference depends on income, higher income individual are more patient than lower 
income.  
 
By his paper on “A Note on the Measurement of utility’’, Samulson (1937) provided a discounted 

utility model which explains individual inter-temporal choices. This model allows calculating 
discount rate. However, Samuelson himself recognise that his approach has a “serious limitation’’. 
This limitation consists on the fixed value of discounting rate over time; the more recent studies 
show that time discounting rate varies over time which leads several authors to study hyperbolic 
discount rate (Wang et al, 2009).  
 

Following Samuelson model, numerous researchers have studied the issue of inter-temporal choice 
and use it to understand the consumption function of the households. This function describes how 
the spending varies according to income and tells us about household saving and wealth 
accumulation.   
 
The consumption function was treated by Keynes in his famous book “The General Theory of 

Employment, Interest and Money’’ published in 1936, he proposed a very simple model where the 
consumption is a linear function of income. Keynes uses the term of marginal propensity to 
consume to describe the change in consumption comparing to change in income. In 1957, 
Freidman through his permanent income hypothesis assumes that household would smooth their 
consumption over time. He proposed that households use three years horizon to determine their 
budget planning. To develop this hypothesis, Modigliani have implemented lifecycle model. This 

model argues that households do not only focus on short term as stipulated by Friedman, but they 
are forward looking and smooth their consumption over the lifecycle. Lifecycle model was accepted 
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and become very much used by the economists. Deaton (1989) and Caroll (1991) proposed a theory 

which oppose lifecycle theory namely buffer stock theory. This later argues the individual are not 
necessarily forward looking; they do not save for long term consumption. The motive of saving 
would be face unexpected events according to this theory. Being prudent, household would save a 
small asset in order to use it in bad weather when the income falls down. In the same sense and 
criticising Modigliani’s lifecycle model, Thaler (1988) propped the behavioural lifecycle hypothesis 
by including self-control to lifecycle model.  

 
The empirical studies on inter-temporal choices have been implemented by applying the discussed 
models on household data (Samwick, 1998, Bozio et, 2016). Time preference has also been 
measured and analysed using experimental surveys (Wang et al, 2002.; Abdellaoui et al, 2013; 
Merouani et al, 2016). 
 

On the light of the literature, will use LWS and LIS data to test the previous studies and highlight 
the heterogeneity in time preference among households in a context of cross country comparison.   
 
3-Data. 
This article use Luxembourg Wealth Study (LWS) and Luxembourg Income Study (LIS) dataset. 
The quality and reliability of these data are undisputable; they offer a unique opportunity for cross 

national analysis (Atkinson, 2004). These datasets have been acquired and harmonized from the 
following original surveys: Survey of Household Financial Wealth 2009 (Australia), Household 
Wealth Survey 2009 (Finland), The European Central Bank survey 2009(Greece), Survey of 
Household Income and Wealth 2014 (Italy), British Household Panel Survey (BHPS) 2011 (UK) 
and Survey of Consumer Finance, 2013 (USA). We use mainly the data on income, expenditure 
and wealth. Income is calculated in the same way across the countries and available for all the 

studied countries. This article uses the variable of total household income which includes 
household payments from labor, property, and social or private transfers. It also includes total non-
monetary6 goods and services received from labor, social and private transfer. 

 

However, the data about consumption and wealth are not available for some countries. Also, the 
measure of consumption is not the same in every country. In some countries some component 

about expenditures are not available. The Table 1 summarizes the components and the availability 
of the consumption variables. Given that the components of total expenditures are not 
homogeneous, our article does not aim to compare the consumption growth between countries. 
However, we will provide evidence about the strong link between income and consumption that 
can make lifecycle theory questionable. 

 

The third key variable used in this article is household net worth (wealth). LWS dataset display 
three kinds of net worth: disposal net worth, adjusted disposal net worth and total net worth. 
Disposable net worth of the household is equal the sum of financial and non-financial assets 
(pension assets and other long-term savings are excluded) minus the value of the total liabilities. 
Adjusted disposal net worth is calculated by summing the financial and non-financial assets 
(excluding occupational pension and social security benefit but including the value of the life 

insurance and voluntary individual pensions) minus total liabilities. Finally, the total net worth is 
the difference between the total asset and the total liabilities. Only disposal net worth is available 
for all the countries. We use it in this article in order to provide an international comparison. 
The next section will display the consumption income profile for the eight countries and show that 
life cycle theory falls in almost all the countries.   
 

                                                      
6 Non-monetary goods and services received may be insufficiently captured according to LIS. 
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Expenditures component Australia Finland France Greece Hungary Italy UK  USA 
Total consumption X   x   x       

Food and non-alcoholic beverages X x x x x X   x 

Alcohol and tobacco X   x   x       

Clothing and footwear X   x   x       

Housing and utilities X x x x x x   x 

Actual rent X  x x x x x   x 

Imputed rent X x x x x x     

Housing equipment X   x   x x     

Health X   x   x       

Transport X   x   x x     

Communication X   x   x       

Recreation and culture X   x   x       

Education X   x   x       
Restaurants and hotels X x x   x x   x 
Miscellaneous goods and services X   x   x x     

Source: collected from LIS and LWS. 
Table 1: Expenditure components by country. 

 

 
4- Consumption-income parallels: 
As mentioned above, LIS and LWS datasets contain individual and household files. The household 
files contain the data about total expenditures and total income. We merged it with individual file 

in order to assign the characteristics of the head of household to every household. This allows to 
build the models of Consumption-Income parallels (Caroll et al, 1991). This model consists on 
calculating the average consumption and average income over head of household age. The results 
have been fitted using polynomial interpolation in order to provide more coherent interpretation. 
The age-consumption and age-income profile allow to test lifecycle theory and knowing the 
individual time preference by comparing consumption growth to income growth; impatient 

individuals may increase their consumption faster than the growth of their income. We will build 
these profiles for a global population and by the household’s socio-economic characteristics 
(education, employment status, risk aversion, etc). The consumption income profiles are displayed 
in Figure 1. 
 
This figure shows that for almost all the countries consumption is attracted by income; there is a 

clear correlation between the two variables. This high correlation between income and 
consumption opposes Modigliani’s lifecycle theory and permanent income hypothesis which 
postulates that people smooth their consumption regardless of their current income. Our results 
are however is in line with “buffer stock theory’’ which argues that individuals do not save for long 
time horizon but tend to save a small amount of their income for unexpected events in the short 
term (Deaton, 1989). In fact, there is a considerable controversy in the literature about explaining 

the strong relationship between consumption and income growth. Ghez (1975) explained it using 
“family production model”. He states that, individuals consume more when they are young because 
they work more hours and they afford less hours for leisure. However, when they become older 
they tend to work less which explains the decline of the consumption after the ages of 40-45 for 
all categories of households. Carroll et al (1991) explain the consumption-income parallels by a lack 
of foresight or myopia and liquidity constraint. Indeed, the patterns mentioned in the figure 1 can 

reflect that people are myopic in the sense that they increase their consumption according to their 
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current income rather than saving the gain of income for the future. Another explanation of the 

aforementioned profiles is the liquidity constraint; Based on Daniel Feenberg’s work, Carroll et al 
(1991) show that individuals who consume according to their current income are liquidity 
constrained; they hold only a very small asset for contingencies (precautionary saving) and no asset 
for long term horizon as retirement.  Based on our results summarized in the figure 1 and the 
literature review, we can conclude that households have a preference for the present and are not 
patient.  The format of income consumption parallels is displayed for most all categories of 

households and all countries which mean that on average, household of the studied countries are 
not forward looking (Annexe).  
 
 

  

  

 

 

 

 

Figure 1: Consumption income profiles by country 

Source: LWS, 2016. 
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5-Who is patient? Wealth accumulation approach 

The second idea of this article is to compare inter-temporal choices of households according to 
their socio-demographic characteristics. Age-net worth profiles can be the best indicator of 
household inter-temporal choices as recognized by CAGETTI (2003). UK and USA data display a 
clear evidence of this assumption by showing the relationship between wealth accumulation (net 
worth profiles) and the forward-looking behavior measured by declarative questions. The evidence 
is presented in Figure 2.   This figure shows that people who have high preferences for the present 

accumulate less assets during their lifecycle. This result reconfirms the hypothesis of this article 
that measure patience by wealth accumulation. In the same sense, Samwick (2006) has measured 
time discounting rate for the US population using wealth to income ratio and he found that people 
with short financial planning have high time discounting rate (less patient). 
 
 

 

 

Figure2 : wealth accumulation by time preference. 

Source: LWS 2016 

 

 
In the rest of this article we will analyze the net worth profile in order to reveal household inter-
temporal choices. We have built net worth profiles for six countries where the data are available. 
We first build them for the average population and then we do it by socio-demographic groups. In 

order to allow international comparison, we display wealth/income ratio (Samwick, 1998) in 
Figure3.  
 

  

 
 
 
 
 
 
 
 
 
 
 
Figure 3: Wealth to income ratio for the average population by country. 
Source: LWS using Stata. 
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ratio increase slowly between 25 and 40 years old and then the growth becomes more important 

after 45 years old the age when people start to save for retirement. The difference between 
countries can be explained by the nature of social security systems. In Australia, US and UK social 
security system is liberal (Esping-Anderson, 1990). In this system households have to save for their 
own retirement by accumulating assets because of the weakness of the benefit in the public pension 
scheme. However, in Greece and Italy, pension systems are corporatist and the workers save less 
in the private pension schemes which makes the wealth accumulation relatively low. In Finland, 

the social protection system is universal and pension is insured for all the citizens. The incentives 
to save are low which make individual wealth accumulation the lowest among the studied countries. 
Even if wealth accumulation is low between 25-40 in the liberal countries (Australia, USA and UK), 
the population of these countries still more patient given that they accumulate more wealth after 
40 years old. However, in Finland, Greece and Italy respectively population is less patient. 
 

Another explanation of the above graphic is the GDP per capita; this latter is higher in USA and 
UK than in Greece or Italy, allowing people to accumulate wealth. Furthermore, as recognized by 
Atkinson (2003), these cross-country inequalities maybe attributable to globalization and 
technological change but also to social policies and sources of income apart from work in the 
respective countries.  
 

The wealth accumulation and inter-temporal choices vary across household characteristics; we will 
discuss this variety in the next section. 
 
5-1-Are women really more patient than man? 
 
This subsection displays the wealth accumulation by gender in the studied countries. The 

descriptive statistics show that 43% of the head of household in Australia are females this number 
is about 48% in Finland, 59% in Greece and 23% for USA. The Figure 4 shows how do female 
and male accumulate wealth during their lifecycle. This figure shows that men are more forward 
looking than women, those latter accumulate less wealth during their lifecycle. This result is in line 
with Arrondel et al (2004) who found that among French population, men are more patient than 
women. This lack of patience of women makes them participating less in pension schemes. This 

could explain the gender gap in private pension income studied by Bardasi (2010) who found that 
elderly women in the UK receive less income from the private pension schemes.  
 
The gender gap in patience seems to be different across counties, it is relatively high in USA and 
tend be small in Finland. This observation can also reflect some gender income inequalities. Many 
studies have shown gender income inequalities (Seguino, 2000) allowing men to accumulate more 

assets than women.    
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Figure 4: wealth accumulation by gender. 
Source LWS, 2016. 
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Figure 5: wealth accumulation by education. 

Source: LWS, 2016. 
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Figure6 : wealth profile by employment status. 

Source: Source: LWS, 2016. 
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Figure 7: Net worth profile by type of household. 

Source: LWS, 2016. 

 

5-5 Saving purpose and forward looking 

In Australia and UK saving question was asked to know if people save or not. The results allow to 
compare the wealth profiles between people who save and those who declare that they do not save. 
The result is show that 35% of the population in Australia has an income allowing her to save, this 
proportion is about 50%. As expected, people who declare that their income allow them to save 
accumulate more assets and they are more patient than people who do not save as shown in Figure 

8.  

 

 

Figure8: wealth profiles and saving. 

Source: LWS, 2016. 
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We then turn our analysis on the motive of saving. These motives are revealed in LWS surveys by 

asking people the following question: “what would be the most important reason you would have 
to save?’’. This question was asked only in Finland, Greece and Italian surveys. The motivation of 
saving can be different from a household to another. Among a set of purpose of saving recorded 
in LWS survey, we focus our analysis on two purposes that are: saving for old age provision and 
saving for unexpected events.  The result shows the difference in forward looking between people 
who declare that they save to face old age poverty and people who declare that they only save for 

unexpected events. The results by country are presented in Figure 9. 
 

 

 

 

 
 
 

 
 
 

 

Figure9: wealth profile by saving purpose. 

Source: LWS, 2016. 

The figure above shows that people who declare that they save for unexpected event accumulate 

fewer assets than people who declare they save for retirement. The first group of households is 

impatient and the second is forward looking.  Actually, the purpose of saving for retirement 

corresponds to life cycle theory that assume that individual accumulate asset, during his active life, 

to face old age provision (Modigliani, 1986). The second purpose (saving for unexpected events) 

corresponds to Buffer stock theory. This theory stipulates that households are not forward looking 

and save for unexpected events rather than saving for retirement (Caroll&Summer; 1991).  Our 

results can be explained by those two theories.   

5-6 Risk aversion and forward looking. 

Atkinson (1970) assimilates risk aversion to inequality aversion and shows that inequality aversion 
can predict income distribution. In the same sense, this subsection shows that risk aversion can 

predict wealth distribution, so forward looking. Risk aversion and forward looking are two 
behavioral variables that can be measured using experimental questions or by calculating indicators 
from quantitative field data. In LWS, risk aversion is measured by ranked question in Greece, Italy 
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and USA7 and by lottery question in UK8 . The wealth accumulation by risk aversion is presented 

in Figure 10. 
 

 

 
 
 

 
 
 
 
 
 

 

 

 
 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

Figure10 : wealth profile and risk aversion 

Source: LWS 2016. 

 
The figure bellow show that risk takers are more patient and accumulate more wealth than risk 
averse household. Even if the difference is not very huge between the two first categories that have 

a low risk aversion (risk 1 and risk2), the last category (risk4) accumulate clearly lowest asset in all 
the studied countries. Our result is in line with (O’Donnell, 2011) who assumes that risk attitude is 
a strong determinant of wealth accumulation. The author has tested the direction of causality and 
shown that wealth accumulation does not have a significant impact on willingness to take a risk. 
This assumption, of the impact of risk aversion on wealth accumulation, is also supported by 
Lusardi and Mitchell (2007) and Ameriks et al (2003).  

 

 

 

                                                      
7 Which of the following statement comes closest to describing the amount of financial risk that you (and your husband/wife/partner) are willing to take when you save or 

make investment?” The respondent can pick one of the following answers: [1] take substantial financial risks expecting to earn substantial returns; [2] take above average 

financial risks expecting to earn above average returns; [3] take average financial risks expecting to earn average returns; [4] not willing to take any financial risk. In UK 

the answers were ranked in 5 categories rather than four. 

8 If you had a choice of receiving a thousand pounds today or one thousand one hundred pounds next year, which would you choose?  

a. £1,000 today  

b. £1,100 next year  

c. Don’t know/ no opinion (Spontaneous only). 
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6-Conclusion: 

This paper studied household behaviour and their attitude toward the future. It refers to two major 
theories: lifecycle theory and buffer stock theory showing. This article shows, as recognized by 
Caroll et Summer (2011), that the first theory may fall when we apply it to field data. It shows that 
by highlighting the strong link between consumption and income. This relationship means that 
households are not patient, and they do not necessarily smooth their consumption over the lifecycle 
as said Friedman (1957) and Modigliani (1963). Our models show that households lack patience 

and they only save a small asset for unexpected events as advanced by Buffer stock theory (Deaton, 
1989). Actually, this paper mentioned heterogeneity in patience across household characteristics. 
Male, high educated, self-employed, risk takers are more patient. The result show also that the 
presence of children in the households make them more patient. 
 
This article showed the correspondence between the measure of patience using net worth profiles 

and the direct responses to the survey questions. So, the method of wealth accumulation can be a 
good measure of household forward looking. 
 
Despite its theoretical discussing and its contribution to understand household’ consumption and 
saving behaviour, this article can show to pension funds and insurance companies that some 
categories of household are more likely to save for retirement and it is not worth it to incentivise 

other categories of household who was found to be not patient.  
 
Finally, this work can be improved by applying simulated method of moment on the data to 
measure time discounting rate (Gourinchas et Parker, 2002). So far, the majority of economists 
have used Euler equation to measure time discounting rate from filed data (Bozio et al, 2017). This 
last method is not valid anymore according to Caroll (2001). Furthermore, it will be interesting to 
analyse portfolio choice of the households to know if they really invest in long term asset which 
mean that they are more patient. 
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