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Abstract
This paper examines the relationship between household consumption and financial 
literacy. The economic framework is a simple life-cycle model of consumption in 
which financial literacy affects the rate of return on assets. The theoretical predic-
tions are that, for plausible values of the intertemporal elasticity of substitution, 
financial literacy is positively related to both the level of consumption and con-
sumption growth. We empirically test these theoretical predictions with Dutch data 
from the LISS household panel. Our results provide evidence in favour of a positive 
association between non-durable consumption, and in particular food consumption, 
and financial literacy. No evidence is, however, found in favour of an association 
between consumption growth and financial literacy.

Keywords Life-cycle model · Financial literacy · Self-assessed financial literacy · 
Household consumption

JEL Classification D14 · D91 · G11 · E21

1 Introduction

Insights into household saving and consumption decisions are important for under-
standing households’ financial preparation for retirement and the role in this of 
investment decisions. Procrastination may be responsible for people to postpone sav-
ing for retirement: they value present consumption more than future consumption 
leading—without intervention—to insufficient retirement income (Laibson, 1997; 
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Laibson et  al., 1998). Krijnen et  al. (2014) discuss the issues around postponing 
retirement planning in the Netherlands and conclude that many people do not rec-
ognise why they should save now and how they should do so. The consequences of 
postponing planning for retirement can be that a household enters retirement with 
too few financial means to satisfy consumption needs. In a study exploring whether 
the Dutch can meet their own retirement expenditure goals, de Bresser and Knoef 
(2015) find that for 20% of the households the expected financial situation at age 65 
falls short of minimum expenditures.

Thaler and Benartzi (2004) recognise that procrastinating agents do not act as 
predicted by standard life-cycle theory and propose a savings program called Save 
More Tomorrow™ in which people commit in advance to allocate a share of their 
future salary increases to retirement savings. A programme as designed by Thaler 
and Benartzi could be an effective approach but probably brings along substantial 
implementation costs. A different and arguably less paternalistic approach could be 
to stimulate individuals to become more active financial planners by increasing their 
financial knowledge which, in turn, may as well increase their confidence in mak-
ing sound financial decisions, with the aim to exploit better returns on investment. 
O’Donoghue and Rabin (1999) argue that usually, if an action involves immediate 
costs and future benefits, people procrastinate. However, if a person is (financially) 
sophisticated, then “[he or she] does the activity sooner than does a naiver person 
with the same preferences” (p. 104). Planning for retirement can undoubtedly be 
regarded as an action involving current costs and future benefits.

Several studies have confirmed that more financially literate people are more 
likely to engage in financial planning (Lusardi & Mitchell, 2007b, 2011; van Rooij 
et al., 2011a). In its basic form, financial literacy “relates to a person’s competency 
to manage money” (Remund, 2010, p. 279). Remund (2010) also offers a synthe-
sised conceptual definition that combines multiple dimensions in order to create a 
holistic image of what financial literacy is, namely that it is not only about knowl-
edge of financial concepts but comprises also the ability to use that knowledge for 
financial planning. The classical approach to measure financial literacy in the eco-
nomic literature has been developed by Lusardi and Mitchell (2007a) and consists of 
questions essentially testing numeracy and the knowledge of (basic) financial con-
cepts such as interest compounding, inflation, investing in stocks and the relation-
ship between bond prices and interest rates. These questions were implemented in, 
e.g., the Health and Retirement Study (HRS) (Lusardi & Mitchell, 2007a, 2008), 
the RAND American Life Panel (Lusardi & Mitchell, 2007c) and the Dutch DNB 
Household survey (DHS) (van Rooij et al., 2011a, 2011b).

The economic literature on financial literacy has often focused on the role 
of financial literacy in savings behaviour and stock market participation (Deu-
flhard et  al., 2018; van Rooij et  al., 2011b), retirement planning (Bucher-Koenen 
& Lusardi, 2011; Lusardi & Mitchell, 2007c; van Rooij et  al., 2011a), and finan-
cial well-being (Xue et al., 2019). The latter study shows that financial literacy can 
improve financial well-being and strengthen the positive associations of meeting 
non-essential consumption needs and financial well-being. Van Rooij et al. (2011b) 
shows that a low level of financial literacy acts as a significant deterrent to stock 
ownership. They also extend their empirical model with risk aversion, cognitive 
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ability (as a complement to financial literacy) and peer effects and still find positive 
and statistically significant estimates. Lusardi et al. (2017) develop a stochastic life 
cycle model that features endogenous financial knowledge and a sophisticated sav-
ing technology allowing for uncertainty and imperfect insurance. Their intuition is 
that better financial knowledge enables individuals to better allocate resources over 
their lifetime: financially savvy individuals can use sophisticated financial prod-
ucts which, in turn, raise the return on savings. They find that 30–40 per cent of US 
wealth inequality can be attributed to differences in financial knowledge and that the 
optimal financial literacy profile is hump-shaped over the life cycle. Further, related 
work by Deuflhard et al. (2018) shows that more financially literate investors earn 
on average higher savings returns and that more literate households are more able to 
identify bank accounts yielding higher rates of return across banks. In other words, 
the rate of return on investments is an increasing function of financial literacy. These 
studies share the common assumption supported by economic theoretical models 
that, ultimately, financial literacy positively affects lifetime consumption.

To our knowledge, Jappelli and Padula (2017) is, however, the only study that 
links financial literacy to consumption. They derived the Euler equation in a life 
cycle setting, linking financial sophistication and non-durable consumption growth.1 
In their theoretical model, Jappelli and Padula (2017) allows for individuals to invest 
in financial literacy. Subsequently, they test the prediction of their model using the 
Italian Survey of Household Income and Wealth. As financial literacy is an endog-
enous variable in this setting, they use an instrumental variables (IV) approach to 
tackle this issue and find that having a one point higher financial sophistication score 
(on a scale from 0–3) is associated with a 5.3 percentage point higher non-durable 
consumption growth.

Our study contributes to the discussion of the importance of financial literacy for 
the consumption decisions of individuals or households. In line with Jappelli and 
Padula (2017), we derive the Euler equation in a life cycle setting. In contrast to Jap-
pelli and Padula, who introduce uncertainty to their model, we first derive the Euler 
equation assuming full certainty. The assumption of full certainty makes it possible 
to analyse the effect of an increase in the rate of return (due to a higher financial 
literacy level) on the level of consumption. We first graphically present the theo-
retical predictions of our model. Subsequently, we empirically test the predictions of 
the model, namely a positive association between financial literacy and consumption 
growth and a positive association between financial literacy and the level of con-
sumption. For our empirical analysis we use data from the LISS panel, a representa-
tive survey of Dutch households that contains data on financial literacy, household 
consumption, and demographics. Our main empirical findings are in support of a 
positive association between financial literacy and consumption levels and do not 
support a positive association between financial literacy and consumption growth.

Furthermore, to our knowledge, we are the first to analyse the financial liter-
acy level of a household head and his or her partner and relate this to household 

1 They refer to financial literacy as financial sophistication and use three questions to measure it: interest 
rate compounding, portfolio diversification and understanding of mortgage contracts.
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consumption. In addition, we extend the concept of financial literacy by adding 
self-assessed financial literacy to our analysis. When asked to assess one’s finan-
cial knowledge, people will provide their subjective assessment that might deviate 
from the objective measures that Lusardi et al. have used in their work. Van Rooij 
et al. (2011b) have recognized in their work the importance of self-assessed finan-
cial knowledge and included this dimension in their analysis and observed a strong 
correlation between both measures. Furthermore, a recent study by Anderson et al. 
(2017) on precautionary savings and retirement planning find that self-perceptions 
of financial literacy drive decision-making, especially of low-literacy individuals. 
Finally, self-assessed financial literacy can be related to confidence (see Bucher-
Koenen et  al, 2021). Our empirical results suggest that for couple both husband’s 
financial literacy and self-assessed financial literacy are positively associated with 
the level of non-durable consumption. However, (self-assessed) literacy of the wife 
does not seem to affect non-durable consumption expenditures of couples and sin-
gle females. When restricting our analysis to food consumption, the findings suggest 
strong evidence in favour of a positive association of financial literacy with the level 
of food consumption.

The structure of this paper is as follows: Sect. 2 outlines the theoretical model, 
derives the Euler equation, and a closed-form solution for consumption. Section 3 
presents descriptive statistics on financial literacy and household consumption 
(growth). The empirical framework is presented in Sects. 4 and 5 presents the esti-
mation results. The last section summarizes the results and concludes.

2  Theoretical Framework

We present a simple life-cycle model with full certainty to obtain theoretical insights 
into the interaction between financial literacy, the rate of return, and consumption 
patterns. The model predicts that consumers smooth marginal utility over time (Hall, 
1978). Following Jappelli and Padula (2017), financial literacy enters the model 
through the interest rate: a higher financial literacy level is reflected in a higher rate 
of return on investment. Hence, compared to less financially literate households, the 
more literate households are assumed to have a higher return on savings, therefore 
save more now and postpone current consumption, which leads to higher lifetime 
consumption. Jappelli and Padula (2017) and Deuflhard et  al. (2018) provide evi-
dence in support of this assumption.

By considering a model with full certainty, a relatively simple closed-form solu-
tion for consumption can be derived and which makes it possible to provide trans-
parent insights into the relationship between different financial literacy and house-
hold consumption. Following Jappelli and Padula (2017) in their baseline model, we 
assume perfect capital markets and that there are no liquidity constraints.2 Finally, 

2 Jappelli and Padula found that even when taking borrowing constraints into account by adding the log-
arithm of lagged disposable household income, the coefficient of financial literacy was barely affected.
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we can assume without loss of generality that household income is constant over 
time, i.e. yt = y.

We formulate the following value function:

subject to the dynamic budget constraints

where At is wealth at the end of period t and A0 is set to zero. We assume that there 
is no bequest motive, hence AT = 0 , where T is the last period in the life cycle r(�) 
is the real rate of return which is a strictly increasing function of the financial liter-
acy level � . Unlike Jappelli and Padula (2017) we make the simplifying assumption 
that � is exogenous. � is the rate of time preference, y being labour income and ct 
being consumption at period t. Finally, a constant relative risk aversion (CRRA) 
within period utility function is assumed: U

(
ct
)
=

c
1−�

t

1−�
 where � is the coefficient of 

relative risk aversion with 𝛾 > 0. (e.g., Attanasio & Weber, 1989).
Formulating the Bellman equation, optimising it with respect to At+1 (wealth at 

the beginning of period t + 1) and using the Envelope Theorem, yields the following 
Euler equation for a broader time horizon linking consumption growth and financial 
literacy (Deaton, 1992):

Plugging in the specified form of the utility function and rewriting the Euler 
equation for two subsequent periods: period t and � = t + 1 gives

or, when taking the logarithm on both sides:

where Δ log
(
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)
= log
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)
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(
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)
 and � =

1

�
 . � is the intertemporal elasticity 

of substitution (IES) measuring the willingness to postpone current consumption. 
Risk aversion plays no role in our model because we assume complete certainty.

We can make the following observations about the change of consumption 
growth Δ log

(
ct
)
 : it is positive if r(𝜑) > 𝜌 and the steepness of the slope is increas-

ing in r(�) for r(𝜑) > 0 and for 𝜎 > 0 . Hence, the highly literate have a steeper con-
sumption profile than individuals with low literacy provided they all have a positive 
IES: A higher level of financial literacy makes future consumption relatively less 
expensive compared to consumption today. Also, to have the same amount of future 
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consumption, relatively higher literate households need to sacrifice relatively less 
consumption today because of their relatively higher rate of return on assets.

Rewriting the Euler Eq.  (3) using r ≡ r(�) , the preferences defined above, and 
plugging these into the intertemporal budget constraint of the maximisation problem 
given by

yields the following expression for household consumption:

where Λt ∶=
∑L

�=t
(1 + r)

(1−�)(�−t)

�

�
1

1+�

� �−t

�

.

The intertemporal budget constraint (5) is valid because we have assumed 
absence of a bequest motive ( AT = 0 ). For our analysis, we set the coefficient of 
time preference equal to zero, � = 0 , which simplifies our computations and does 
not affect the mechanisms we want to study. Then, r ≥ � is always fulfilled as we can 
assume that financial literacy yields non-negative returns.3 The closed form solution 
for consumption simplifies to:

See the Online Appendix for a detailed derivation of the Euler equation and the 
closed-form solution, including a full listing of the underlying assumptions.

There are numerous studies that estimated the consumption growth equation 
using micro and macro data and subsequently differed in their parameter estimates 
of the IES: Hall (1988) estimated an IES close to zero using US non-durables 
consumption data (excluding services) derived from the US National Income and 
Product Accounts. Again, using US aggregate panel data, Beaudry and Van Win-
coop (1996) estimate the IES for non-durable consumption to be “significantly 
different from zero and probably close to 1” (p. 509). Their estimates of the IES 
differ depending on how consumption is being defined (non-durable consumption 
excluding or including services). In a study relating intertemporal substitution, risk 
aversion and estimating the Euler equation using UK micro data from the Family 
Expenditure Survey, Attanasio and Weber (1989) estimated the coefficient of relative 
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3 Suppose that r is so low that r < 𝜌 . For these impatient households, life-time utility is higher than for 
households with r = � . Note that for r = � , ct = y . An extended model with liquidity constraints such as 
At ≥ 0 , would ensure that impatient low-literacy households with r < 𝜌 , ct = y for all periods.
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risk aversion to be 1.46, which corresponds to an IES of 0.68. Jappelli and Padula 
(2017) estimate the IES to be 0.53 for the full sample and 0.45 for a subsample of 
20–65 years old. The common denominator of the cited studies using micro data is a 
positive IES that is between 0.5 and 0.7 for non-durable consumption excluding ser-
vices derived from micro data. As will be discussed in Sect. 3, we have detailed data 
on household consumption allowing us to exclude expenditures on mortgage, rent 
and insurances. The short literature overview on the different parameter estimates 
of IES and the disposal of data on non-durable consumption allow us to focus on 
an IES between 0.4 and 0.8 (a broader range than IES estimates from the literature 
would suggest) when using simulations to investigate the relation between house-
hold consumption and financial literacy in Figs. 1 and 2.

Figure 1 provides simulations of life-cycle consumption for different values of the 
IES and non-negative rates of return. The consumption profiles are increasing for all 
rates of return and are steeper for a higher rate of return. A high IES implies that a 
consumer is more willing to substitute present consumption for future consumption 
(values future consumption relatively more) than a consumer with a low IES. This 
results in steeper consumption profiles for consumers with a high IES.

At (very) young ages and high IES, consumption profiles for highly literate 
households appear to start at a lower level than for lower literate households. At 
older ages, this initial trade-off is more than compensated. See the Online Appendix 
for a derivation of the partial derivative of the closed-form solution with respect to 
the rate of return: consumption is not strictly increasing in r and depends on the IES.

Figure 2 plots the undiscounted sum of the consumption levels for age, that is 
lifetime consumption, for different values of IES and rates of return. The figure 
shows an increase in lifetime consumption with increasing rates of return, holding 
IES constant. Differences in rates of return are reflected in higher levels of life-time 
consumption for higher IES suggesting that financial literacy—entering through the 
rate of return—has a larger impact on consumption levels for higher IES than for 
lower IES if we restrict the IES between zero and one.

The theoretical predictions that follow from this section are that financial literacy 
and consumption levels are positively correlated for plausible values of the IES and 
that financial literacy and consumption growth are positively correlated.

3  Data Description and Summary Statistics

3.1  Data Description

3.1.1  Dataset Composition

We use data from the LISS panel administered by CentERdata (www. lissd ata. nl). 
This panel is a representative household survey and consists of 4500 Dutch house-
holds and 7000 individual respondents since 2007. Knoef and de Vos (2009) provide 
statistics in favour of the representativeness of the LISS panel of the Dutch popu-
lation. The data has information on the socioeconomic situation of the individual 

http://www.lissdata.nl
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respondents, their financial literacy level (and their perception about their knowl-
edge), and household consumption.

3.1.2  Objective and Subjective Financial Literacy Measures

The single wave study from August 2011 on financial literacy was used. 4858 
respondents (from 3298 households) first had to self-assess their financial knowl-
edge (subjective measure of financial literacy) and subsequently answered four 
questions on financial literacy (objective measures of financial literacy).4 For 58% 
of the households, more than one respondent answered the questions. The ques-
tion on subjective financial knowledge is on a 7-point Likert scale which we have 
recoded to five categories (the first and last two categories) due to the low number of 
observations at the tails of the distribution. The four questions on objective financial 
literacy test knowledge on interest compounding, inflation, risk diversification and 
the relationship between bond prices and interest rates. For the exact wording of 
all financial literacy questions please refer to the Online Appendix. The questions 
are multiple choice questions and include the option for respondents to answer with 
“don’t know” or “refuse”. The financial literacy module also includes data on how 
interesting people found the subject of financial literacy.

1000

2000

3000

4000

5000

Li
fe

tim
e 

co
ns

um
pt

io
n 

(in
 1

00
0 

E
ur

os
)

0 .01 .02 .03 .04 .05

Rate of return

IES->1

IES=0.8

IES=0.6

IES=0.4

Fig. 2  Life-time consumption for different IES. The lifespan (T) is equal to 80 years

4 Once respondents answered the question about their self-assessed financial knowledge and started 
answering the first question on financial literacy, they could not go back to adjust their answer to the self-
assessment.
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3.1.3  Consumption

Consumption data have been retrieved from the Consumption and Time Use lon-
gitudinal study comprising five waves collected in the years 2009, 2010, 2012, 
2015 and 2017. There can be multiple respondents per household: we considered 
the answers of household head, partner and (if any) children. On average, there are 
5200 observations per wave. The LISS panel has asked repondents to indicate (in 
Euro) their expenditures5 per month while distinguishing between consumption of 
assignable (including expenditures on children living in the household) and non-
assignable goods. We have borrowed this terminology from Bourguignon et  al. 
(1993) who defined expenditures to be “assignable” if the “financial beneficiary of 
these expenditures in the family is identified” (p. 147). We first focus our analysis 
on consumption of non-durable goods. We have aggregated reported expenditures 
on non-assignable goods for the following subcategories: transport and means of 
transport, daytrips and holidays with the whole family, expenditures on cleaning the 
house or maintaining the garden, eating at home and other non-assignable expendi-
tures. Expenditures on assignable goods include food and drinks outside the house, 
cigarettes, clothing, personal care, leisure time expenditures (film, theater, hobbies 
etc.). It should be noted that the wording of the questions on assignable expenditures 
has changed since 2015. To circumvent a possible questionnaire effect in our esti-
mation results, we have added time dummies to our regression models explaining 
consumption (growth). Moreover, we have computed consumption growth for the 
periods 2009–2013 (before the change in wording) and 2015–2017 (after the change 
in wording) separately.

In order to obtain a more complete measure of non-durable consumption, we 
have taken the answers of the household head concerning non-assignable expen-
ditures and we have added assignable expenditures of the household head together 
with the assignable expenditures of the partner and children (if present). To be able 
to compare consumption across households of different sizes, we have equivalised 
consumption using the square root scale (OECD, 2018a).

Next to non-durable consumption, we have used two alternative consumption 
measures in a sensitivity analysis: food consumption and total consumption. Food 
consumption is supposed to be relatively stable in times of crisis—note that the first 
waves cover the immediate post-financial- crisis period which might change peo-
ple’s perception on their monthly expenditures. Total consumption is an aggregate 
of non-durable consumption (assignable and non-assignable), expenditures on chil-
dren and durable consumption (mortgages, insurances etc.). The Online Appendix 
provides more details on the exact wording of the questions used and how all con-
sumption measures have been computed.

5 We use the terms ‘consumption’ and ‘expenditures’ interchangeably.
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3.1.4  Background Characteristics

Information is available on the age of all household members, their position in the 
household (e.g. a child, household head or (un)wedded partner), type of dwelling, the 
level of education of the respondent, household size, net monthly household income, 
occupation and marital status. Those variables are part of the Background variables 
module of the LISS panel and are available for every month between 2009 and 2017. In 
case that respondents have participated in modules during different months within the 
same year (for instance the questions on consumption and assets), we have computed 
the average net household income within each year yielding one representative value 
of monthly net household income per year. The Health Core Study of the LISS panel 
contains data on objective and subjective health measures for 2009 through 2017. The 
Online Appendix provides more information about all covariates used in our empirical 
analysis.

3.1.5  Sample Selections

After merging and appending all relevant modules from the LISS panel, our gross 
sample comprises 27,640 observations (of 10,741 individuals from 7290 households). 
The observation unit is the household. We have added the children’s responses to the 
non-assignable consumption questions to the answers of the parent(s) and subsequently 
dropped the children’s observations. This way, we have kept the responses of household 
heads and, if applicable, of their partners without losing information on the children’s 
consumption. We also chose to drop households with children above 25 years old still 
living at home. We consider those households to possibly have a different life-cycle 
consumption: The chance is higher that, in such households, adult children financially 
support their parents for instance (or possibly the other way around) which can affect 
the dynamics of household consumption. So far, we are left with 89% of our gross 
sample.

As in the financial literacy module a smaller group of panel participants were sam-
pled, the overlap with the consumption data is rather small. This leaves us with only 
25% of the gross sample. Cleaning the data for missing information on (at least) one of 
the variables we study, including recoding the don’t know answers to the consumption 
questions to missing, results in dropping 390 observations from 53 households. Finally, 
to avoid our results to be affected by outliers, we remove the top and bottom first per-
centiles of the total consumption distribution which makes us lose only 4 households 
(less than 0.5% of the households). Our final sample consists of 5508 observations 
across all consumption waves from 1820 households and 2620 individuals.

3.2  Summary Statistics

3.2.1  Financial Literacy (Objective)

We first present some simple summary statistics of the objective financial lit-
eracy questions at the individual level. Table  1 gives the percentage shares for 
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each financial literacy question by answer type (correct, incorrect, don’t know 
or refuse) for women and men. For both male and female respondents, there is 
a large difference in the percentage of correct answers for the first two questions 
and the last two questions (see Table 1). We have tested for gender differences for 
each question using the seemingly unrelated regression model (SUR) with clus-
tered standard errors at the individual level and find that gender differences are 
statistically significant.

Judging by the percentage of correct answers, the questions about interest com-
pounding and inflation were perceived as easier than the questions on risk diver-
sification and bond prices. The percentage of correct answers for female respond-
ents is consistently lower than their male counterparts for all questions. Also, the 
share of don’t know (DK) answers is two times larger for females. This is consist-
ent with the findings of Bucher-Koenen et al. (2017) who point out that women 
have lower knowledge and may lack confidence about their financial knowledge.

Table 1  Financial literacy 
scores by gender

Results from testing gender differences using SUR are not reported 
in this table

Interest (%) Inflation (%) Risk (%) Bonds (%)

Female (n = 1223)
 Correct 88.8 73.4 32.1 13.2
 Incorrect 5.7 12.2 17.0 30.7
 Don’t know 4.4 12.8 49.5 54.8
 Refuse 1.1 1.5 1.4 1.4
 Total 100.0 100.0 100.0 100.0

Male (n = 1397)
 Correct 91.7 85.9 54.5 25.8
 Incorrect 5.0 7.9 16.3 39.6
 Don’t know 2.6 5.1 28.0 33.9
 Refuse 0.7 1.1 1.3 0.7
 Total 100.0 100.0 100.0 100.0

Table 2  Summary of responses 
to the four financial literacy 
questions

Frequency distribution of the number of correct, 
incorrect, don’t know and refuse answers (out of four 
questions)

None 1 2 3 All four Total Total

% % % % % % Mean

Correct 5.04 14.20 38.13 30.04 12.60 100.0 2.31
Incorrect 48.66 37.33 12.25 1.76 0.00 100.0 0.67
DK 42.75 26.91 23.02 4.96 2.37 100.0 0.97
Refuse 97.94 0.72 0.61 0.19 0.53 100.0 0.05
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Table 2 provides an overview of the shares of how many financial literacy ques-
tions (out of four) were answered correctly, incorrectly or with DK or refuse. The 
last column returns the mean value of how many questions were answered correctly, 
incorrectly etc. The most important information that can be retrieved from this table 
is that 12.6% of the respondents answered all four questions on financial literacy cor-
rectly. On average, 2.31 out of the four questions were answered correctly. The share 
of correct answers is very low and there is a high share of respondents that chose 
the DK option providing evidence for lack of confidence regarding their knowledge 
of the financial concepts being tested. When glancing at Table 1, the high shares of 
incorrect and “don’t know” answers come from the questions on risk diversification 
and bond prices (questions 3 and 4) respectively. Those observations are consistent 
with van Rooij et al. (2011b), who used data from the DNB Household Survey from 
2005 and found comparable shares of correct, incorrect and “don’t know” answers.

3.2.2  Consumption

In what follows, we provide summary statistics of the consumption measures (and 
their components) over time at the household level. In Table 3, we present the (geo-
metric) mean of equivalised consumption levels over time (in euro). We choose 
for the geometric mean as the distribution of the consumption variables is rightly 
skewed. Consistent with our theoretical model and the previous literature, our main 
analysis is based on non-durable consumption. For the first three waves (years 
2009–2012), mean non-durable consumption declined. The relatively big jump 
between 2009 and 2010 can be explained by the financial crisis of 2008: Respond-
ents were asked to report monthly expenditures based on the previous year so that 
the effect of the crisis on people’s perceptions becomes visible in the wave of 2010. 
As discussed in Sect. 3.1, the wording of the question on assignable consumption 
has been changed as of 2015. This also shown in Table 3 by the drop in mean non-
durable consumption. This finding can be explained by the fact that the share of 
assignable consumption in total non-durable consumption is relatively large as com-
pared to the share of assignable consumption in total household consumption. For 
this reason, we perform a robustness check of our results using food consumption 
only.

In Table 4, we present mean annualised consumption growth over time. We have 
annualised consumption growth due to the gaps between the waves. Those computa-
tions are based on the observations from Table 3 and do not account for the trend-
break. Throughout the years, consumption growth appears to be zero or slightly 
negative, except for the categories miscellaneous and assignable consumption. For 
2015, consumption growth declined by 14% with respect to the previous waves. 
Having analyzed household consumption over time, we can already identify two 
implications for our empirical analysis: 1) we should separate the pre-change and 
post-change period when computing consumption growth and 2), we do not observe 
a clear trend in consumption (growth) over time.

In Table 5, we present for singles and couples separately mean non-durable 
consumption (in logs) by age category, education level, financial literacy level (a 
simple index based on the number of correctly answered four financial literacy 
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questions) and self-assessed financial literacy (on a scale of 1–5). All vari-
ables at the individual level are observations of the household head. Panel A of 
Table 5 reveals that mean consumption is higher for older individuals (belonging 
to single or couples household). Panel B shows that mean consumption is higher 
for more educated individuals in couples households (see F-tests at the bottom 
of each panel). Regarding financial literacy, we can observe in Panel C that a 
higher financial literacy level is associated with a higher consumption level. 
The last part of Table 5, panel D, shows a positive association between the self-
assessed financial literacy level and consumption. Note that those observations 
hold for singles and couples households. All differences within the groups are 
statistically significant save for singles in panel A. Table 5 provides suggestive 

Table 5  Non-durable consumption single households and couples

For couples the characteristics refer to the household head

Log(equivalised household con-
sumption)

Singles Couples

n Mean n Mean

A. Age categories 18–40 years 499 6.347 339 6.504
40–64 years 1488 6.395 1197 6.688
65 + years 1020 6.422 965 6.728
Total 3007 2501
H0: Equal means (p-value) 0.072 0.000

B. Education level Low education 1126 6.265 738 6.562
Medium education 857 6.360 819 6.595
High education 1024 6.570 944 6.843
Total 3007 2501
H0: Equal means (p-value) 0.000 0.000

C. Financial literacy level (0–4) 0 187 6.215 46 6.431
1 508 6.222 167 6.431
2 1143 6.373 770 6.556
3 845 6.466 1004 6.750
4 324 6.670 514 6.826
Total 3007 2501
H0: Equal means (p-value) 0.000 0.000

D. Self-assessed financial literacy 
level (1–5)

1 146 6.214 67 6.458

2 250 6.311 152 6.537
3 609 6.387 292 6.619
4 1014 6.381 815 6.619
5 988 6.466 1175 6.766
Total 3007 2501
H0: Equal means (p-value) 0.000 0.000
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evidence in support of the first empirical implication of our theoretical model—a 
positive association between household consumption level and financial literacy.

Subsequently, Table 6 reports on mean consumption growth for groups based 
on the same key variables as described above. Consumption growth is defined as 
the annualized change in the logarithm of equivalised household consumption-
lized. In general, the Table shows negative consumption growth across all key 
variables, with no significant differences across age categories, education levels 
and (self-assessed) financial literacy levels respectively. These trends suggest no 
empirical support for the theoretical prediction of a positive association between 
consumption growth and financial literacy.

Table 6  Non-durable consumption growth for single households and couples

For couples the characteristics refer to the household head

Consumption growth (annual 
growth rate): Δlog (consumption)

Singles Couples

n mean n Mean

A. Age categories 18–40 years 228 − 0.003 180 − 0.008
40–64 years 993 − 0.022 809 − 0.007
65 + years 777 − 0.023 727 − 0.020
Total 1998 1716
H0: Equal means (p-value) 0.744 0.686

B. Education level Low education 789 − 0.011 489 0.005
Medium education 534 − 0.017 565 − 0.027
High education 675 − 0.032 662 − 0.014
Total 1998 1716
H0: Equal means (p-value) 0.518 0.231

C. Financial literacy level (0–4) 0 119 − 0.031 23 − 0.012
1 340 0.002 103 0.032
2 762 − 0.029 520 − 0.016
3 559 − 0.018 707 − 0.017
4 218 − 0.020 363 − 0.014
Total 1998 1716
H0: Equal means (p-value) 0.741 0.644

D. Self-assessed financial literacy(1–5) 1 94 − 0.057 42 − 0.030
2 164 − 0.076 99 − 0.009
3 405 − 0.034 192 0.007
4 665 − 0.017 547 − 0.006
5 670 0.005 836 − 0.022
Total 1998 1716
H0: Equal means (p-value) 0.068 0.734
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4  Methodology

In this section, we present the empirical specifications for testing our empirical 
predictions formulated in the theoretical section. Lusardi and Mitchell (2008) and 
Bucher-Koenen et  al. (2017) pointed out the importance of the gender gap when 
researching financial literacy. We have confirmed gender differences when explor-
ing the financial literacy data in Table 1. Following this line, we have estimated the 
consumption and consumption growth equations for singles and couples separately. 
All specifications were estimated using least squares and the standard errors were 
clustered at the household level.

4.1  Consumption Level and Financial Literacy

We turn to estimating Eq. (7), the closed-form solution for consumption in terms of 
financial literacy. We estimate this equation for single men, women (see Eq. (8)) and 
couples (Eq. (9)) separately. The dependent variable is (the logarithm of) non-dura-
ble consumption. The main independent variable is the total score on each of the 
classic four financial literacy questions (FL) and self-assessed financial knowledge 
(SAFL). We have included time dummies captured by �t and a set of individual and 
household characteristics summarised by the vector Zit for singles and by the vector 
Zit,j for couples where j denotes partner 1 or partner 2. For couples, we include the 
set of covariates that we observe at the individual level for both adults.

As income and consumption are positively correlated when considering levels, 
we control for income in Eqs. (8) and (9). By including income, we made sure that 
our results were not driven by income effects. Note that we are interested in elic-
iting the role of (self-assessed) financial literacy on household consumption for a 
given level of income. Furthermore, we control for other socio-economic factors like 
health, education level, demographic variables (e.g. the presence of children, type of 
dwelling, marital status, and occupation. For a detailed description of all covariates 
included, see the Online Appendix.

4.2  Consumption Growth and Financial Literacy

As we have seen in our simulations in Sect. 2, the slopes of the consumption pro-
files differ due to different financial literacy levels: slopes are steeper for a higher 
financial literacy level. We include (self-assessed) financial literacy on the right-
hand side of the consumption growth equation despite that we only observe financial 

(8)Singles ∶ log
(
consit

)singles
= �1FLi + �2SAFLi + ��Zit + �t + v

singles

it

(9)

Couples ∶ log
(
consit

)couples
=

2∑
j=1

𝛽jFLi,j +

2∑
j=1

𝛽j+2SAFLi,j +

2∑
j=1

𝜇�Zit,j + 𝜏t + v
couples

it
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literacy once. The empirical translation of the consumption growth (Euler) equation 
derived in Sect. 2 is given by Eq. (10). We pool singles and couples when estimating 
the Euler equation which relates consumption growth and financial literacy as the 
estimation results did not differ when we estimated the equations separately for sin-
gles (men and women separately as well) and for couples.6 The dependent variable 
is annualised equivalised non-durable consumption growth in logs—hence we look 
at the variation of consumption growth in percentages. See the Online Appendix for 
the formulae used to compute consumption growth.

We have included a set of time-invariant controls (in levels) and time-variant 
controls (in first differences) captured by the vectors Di,j and ΔZit,j respectively. Di,j 
includes education of the household head (and partner) and gender of the house-
hold head. ΔZit,j includes health transitions, the change in whether there are children 
living at home, change in occupation, change in type of dwelling, and change in 
marital status. We excluded income, as the life cycle-permanent income hypothesis 
posits that (lagged) income should not have any explanatory power with respect to 
consumption (Hall, 1978). This is also suggested by the Euler equation we derived 
in our theoretical model (see Eq. 2):

For single households, we set the characteristics of the second adult to zero by 
default. Finally, we recognise that estimating the Euler equation using consumption 
data is problematic due to the availability of short panels—see Attanasio and Low 
(2004) for a technical discussion on the assumptions needed to consistently estimat-
ing Euler equations.

5  Results

In this section, we present two sets of results: First, the estimations of the con-
sumption Eqs. (8) and (9). And next, the estimates of the Euler Eq. (10). All results 
reported in the main text concern non-durable consumption or food consumption. 
Results based on total household consumption can be found in the Online Appendix.

5.1  The Level of Consumption

We have estimated Eq. (8) for single households (men and women separately) and 
(9) for couples. In Table 7, we present the estimated coefficients for three sets of 
specifications: the first specification (columns 1–3) excludes self-assessed financial 
literacy, the second (columns 4–6) excludes the objective financial literacy measure 

(10)

Δ log
(
consit

)
=

2∑
j=1

�jFLi,j +

2∑
j=1

�j+2SAFLi,j +

2∑
j=1

��Di,j +

2∑
j=1

��ΔZit,j + vit

6 The estimation results of the separate estimations are available upon request from the corresponding 
author.
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and the third (columns 7–9) contains both financial literacy measures. In line with 
our first theoretical prediction, for men in a couple household we find strong evi-
dence for a positive association between financial literacy and consumption levels 
and self-assessed financial literacy and consumption levels (columns 3, 6 and 9). For 
single women, we find only weak evidence of such associations (columns 1 and 7). 
Overall, including self-assessed financial literacy does not change the magnitude of 
the association between financial literacy and consumption.

Interestingly, education appears not to be an important covariate. For singles, 
there are no statistically significant differences in consumption levels across edu-
cation levels. For couples, we find that higher educated men are associated with 
higher household consumption relative to medium-educated men. Table 7 also indi-
cates that consumption levels are sensitive to income: Households belonging to the 
richer part of the income distribution (last two quintiles) have a higher consumption 
level and household belonging to the lower part of the income distribution (first two 
quintiles)—a lower consumption level. As mentioned above, we have also controlled 
for other background characteristics such as health. Please refer to Table 6 of the 
Online Appendix for the reported coefficients.

Next, we have estimated the same model using food consumption instead of 
(total) nondurable consumption because, arguably, the former consumption measure 
is closer related to the concept of consumption in our theoretical model. It turns out 
that for all household types (single male, single female, couples) only ‘objective’ 

Table 8  Food consumption, Eqs. (8) and (9), estimation results

***p < 0.01, **p < 0.05, *p < 0.1. Clustered standard errors in parentheses (at the household level). The 
same covariates and reference categories are used as in previous analyses. The full set of results are in 
Table 7 of the Online Appendix

(1) (2) (3)

Singles F SE Singles M SE Couples SE

Financial literacy index (0–4), 
women

0.064*** (0.023) − 0.041* (0.021)

Financial literacy index (0–4), men 0.085*** (0.029) 0.059*** (0.021)
Self-assessed financial knowledge 

(1–5), women
0.008 (0.019) − 0.010 (0.014)

Self-assessed financial knowledge 
(1–5), men

0.016 (0.024) 0.018 (0.019)

Low education dummy, women − 0.016 (0.059) − 0.025 (0.043)
High education dummy, women − 0.024 (0.052) 0.001 (0.043)
Low education dummy, men − 0.118* (0.071) − 0.032 (0.045)
High education dummy, men 0.029 (0.065) 0.085** (0.041)
1st quintile income − 0.326*** (0.064) − 0.317*** (0.087) − 0.055 (0.080)
2nd quintile income − 0.084 (0.055) − 0.127* (0.072) − 0.133** (0.064)
4th quintile income 0.153** (0.067) 0.170** (0.074) 0.124*** (0.046)
5th quintile income − 0.037 (0.108) 0.132 (0.116) 0.232*** (0.052)
Observations (Number of clusters) 1728 (598) 1279 (434) 2501 (816)
R-squared 0.175 0.170 0.172
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financial literacy is associated with food expenditures and not self-assessed financial 
literacy (Table 8).7 These findings provide strong empirical support for a positive 
association of financial literacy with food consumption.

The association between (self-assessed) financial literacy and total consumption 
appears to be rather weak (see Table 8 of the online appendix). However, it should 
be realised that total expenditures includes expenditures on durable goods. The sim-
ple lifecycle model presented in Sect. 2 on which our empirical model is based, does 
not take into account the existence of durable goods. This implies that the ‘total con-
sumption’ results should be taken with a grain of salt.

5.2  Consumption Growth Equation

Next, Table 9 presents the estimation results of the Euler equation for non-durable 
consumption. There were no significant differences between the models for sin-
gles and couples, and we therefore present the results for the pooled sample and 

Table 9  Non-durable consumption growth (Euler), Eq. (10), estimation results

***p < 0.01, **p < 0.05, *p < 0.1. Clustered standard errors in parentheses (at the household level, 1426 
clusters). Medium education, paid employment, self-owned dwelling are the reference categories. Con-
sumption growth between 2015 and 2009, 2010, 2012 respectively were excluded for the estimations 
because of a change in the wording of the question on assignable consumption

(1) (2) (3)
Coeff. (SE) Coeff. (SE) Coeff. (SE)

Financial literacy index (0–4), women − 0.005 − 0.005
(0.007) (0.008)

Financial literacy index (0–4), men 0.007 0.004
(0.007) (0.009)

Self-assessed financial knowledge (1–5), women − 0.001 0.001
(0.005) (0.005)

Self-assessed financial knowledge (1–5), men 0.007 0.006
(0.007) (0.008)

Low education dummy, women 0.011 0.012 0.012
(0.016) (0.016) (0.016)

High education dummy, women − 0.004 − 0.006 − 0.003
(0.018) (0.018) (0.018)

Low education dummy, men 0.016 0.014 0.014
(0.019) (0.020) (0.020)

High education dummy, men 0.025 0.024 0.024
(0.017) (0.017) (0.017)

Observations 2755 2755 2755
R-squared 0.013 0.013 0.014

7 See Table 7 of the online appendix for full set of estimation results.
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control for the household type instead. We do not find evidence for an associa-
tion between (self-assessed) financial literacy and non-durable growth. We obtain 
similar results if we consider alternative consumption measures (total consump-
tion and food consumption, see Table 9 of the online appendix. Those results are 
consistent with the raw correlations we discussed in Sect. 3.2 (Table 6).

5.3  Robustness Check: Different Stages in Life Cycle (Age Groups)

We check the sensitivity of our results by testing whether households belonging 
to different age groups have different consumption profiles. Our complete sample 
comprises the ages 18 until 93 suggesting that the households we examined can 
be at numerous stages of the life cycle. We examine very young workers who 
are more likely to be financially constrained simultaneously with individuals of 
older age with fixed income and face no income uncertainty. We have repeated 
our analyses for the following sub-samples: In the first sub-sample we excluded 
households with a household head above 65 and below 20 years old focusing on 
the general working population (we still include occupational dummies); the sec-
ond sub-sample comprises households with a household head between 40 and 
65 years old representing the age where people probably financially invest most 
during their life; the last sub-sample included only the households with a house-
hold head of above 65 years old, which was the statutory retirement age during 
the survey period.

The estimation results of this sensitivity analysis are presented in Table 10. For 
single women, there is no association between the financial literacy measures and 
consumption levels except for women above 65 years old. For senior single women, 
a higher financial literacy index is associated with a higher consumption level. In 
the baseline results in Table  7, we have estimated a positive association (though 
only significant at the 10%-level) for single women. Hence, the latter result can be 
explained by the important role that financial literacy plays for senior women. Note 
that this also includes women who were first part of a couples’ household and are 
divorced or widowed. As the subsample of the above 65 years old is relatively small, 
the association became weaker once we look at all single women.

For single men, we find weak evidence of positive associations between the 
financial literacy index and consumption levels for the 20–65 years old and the 
40–65 years old and no association for the above 65 years old. This association 
disappeared when considering the entire sample (cf. Table 7) due to the lack of 
precision of the estimates for the subsamples. Regarding couples, we find a strong 
positive association between the financial literacy level of men and consumption 
levels for all subsamples except for the above 65 years old. For the above 65 years 
old, we find a positive association between self-assessed financial literacy of men 
and consumption. The significant coefficients for the financial literacy measures 
of men in couples’ households in Table 7 can hence be explained by two factors: 
the financial literacy of men is relevant for men younger than 65 years and their 
self-assessed knowledge is relevant for men above 65 years old.
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6  Conclusion and Discussion

Does knowing more about financial concepts imply consuming more? Based on our 
findings we can provide a positive answer for consumption levels.

Based on our theoretical model, we predict a positive relationship between con-
sumption growth and financial literacy and between consumption levels and finan-
cial literacy. Our empirical findings concerning these relationships are threefold: 
Firstly, we find a positive association between (self-assessed) financial literacy and 
non-durable consumption levels for men in couples. Sensitivity checks show that the 
financial literacy of men appears to be relevant for men younger than 65 years and 
their self-assessed knowledge is relevant for men above 65 years. For single women, 
and not for women in couples, our empirical evidence is only in weak support of an 
association between financial literacy and non-durable consumption, and which is 
mainly driven by single women over 65 years of age. Secondly, our findings are in 
strong support of an associations between ‘objective’ financial literacy and the level 
of food consumption for all household types (single male, single female, couples). 
We find no evidence for an association between self-assessed financial literacy and 
food consumption. Thirdly, based on single and couples’ households combined, the 
estimation results of the Euler equation do not provide evidence in favour of a posi-
tive association between consumption growth and (self-assessed) financial literacy.

The consumption growth estimates computed by Jappelli and Padula (2017) were 
much higher than ours: Jappelli and Padula found a positive and statistically signifi-
cant correlation between consumption growth and financial literacy scores, which 
implies that one more correct financial literacy question is associated with 5.3 per-
centage points higher consumption growth. In contrast, we do not find evidence for 
a (negative or positive) correlation between consumption growth and financial lit-
eracy. A possible explanation could be that our observation period was longer—it 
included five waves within eight years whereas Jappelli and Padula used two waves 
of consumption data observed within three years, albeit that they had a large sam-
ple. Furthermore, although the observation periods of our study and the one of Jap-
pelli and Padula partially overlap, household consumption patterns in the Nether-
lands and Italy are quite different in the post-crisis period. According to OECD data 
(OECD, 2018b), aggregate household consumption growth in the Netherlands has 
been volatile between 2008 and 2014, ranging from − 2% to 1% and being relatively 
stable around 2% from 2014 onwards. The trend for Italy looks similar: Between 
2008 and 2010, annual consumption growth ranged from − 1.6% to 1.2%. In 2012, 
consumption growth experienced a deep of −  4% and from 2014 on, like in the 
Netherlands, and Italian consumption growth remained positive albeit at least 0.2 
percentage points lower than in the Netherlands. Comparing those figures to our 
results makes us confident that the estimates of the Euler equation are quite plau-
sible. It is rather surprising that the estimates of Jappelli and Padula (2017) for the 
period of 2008–2010 turn out so high at times with unusually low interest rates.

In the light of Deuflhard et  al. (2018) who found that financial literacy 
is responsible for an increase of 12% (compared to the median interest rate of 
2.5% in 2005) in Dutch households’ individual returns on savings accounts, our 
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estimates (which ranged from 2.8 per cent till 5.6%) did not deviate much consid-
ering that the interest rates dropped significantly since the financial crisis. Natu-
rally, we cannot translate the estimates of Deuflhard et al. directly to our estimates 
as the latter concern returns to savings and the former encompass returns to sav-
ings and other investments. However, the majority of investment activities con-
cerns savings accounts: Deuflhard et al. (2018) state that in the DNB Household 
Survey (DHS), “savings accounts are owned by 82% of all Dutch households” (p. 
1) and that the ownership rate for directly held stocks is merely 12%.

We would like to stress that we do not claim to estimate causal effects 
because we do not have suitable instruments for financial literacy to do so. Fur-
ther research should pay more attention to the endogeneity problem surround-
ing financial literacy. However, we chose to put the focus in this paper on the 
theory behind the relation between consumption (growth) and financial literacy 
and to carefully construct different consumption measures. As briefly mentioned 
in the results section of this paper, we already conducted some analyses using 
several instruments (number of books in the household, occupation of mother 
and father of the respondent) and came to similar conclusions as when apply-
ing a least squares estimator. As with most studies using consumption data, the 
period we studied was relatively short, which brings along econometric issues 
when estimating the Euler equation (Attanasio & Low, 2004). Furthermore, as 
the first years of our observation period were immediately after the financial cri-
sis and we dispose of self-reported (not observed) consumption data, respondents 
might have been influenced by the unstable economic climate and under- or over-
reported expenditures.

Financial literacy and financial education constitute a relevant topic from a pol-
icy perspective, especially given that more financial decisions need to be borne by 
individuals rather than the state. We would advise to financially educate women: In 
Sect. 6 (Table 10), when analysing consumption levels for different age groups, we 
found that for single senior women, it could pay off to have a higher financial literacy 
level. As we found that the financial literacy level of men is dominant for couples, 
the shock is arguably even higher when a man leaves the couples household (be it by 
choice or unfortunate circumstances) leaving the woman alone. That implies that the 
education should start already at the beginning of the life cycle so that women could 
acquire more knowledge and most of all confidence for making financial decisions 
jointly with their partner or on their own. It is hard to say though whether the focus 
should lay more on conveying knowledge or on teaching independence and confi-
dence. We believe that accumulating knowledge also has an independent impact on 
one’s confidence.

Finally, we would like to share some directions for future research. Relaxing the 
assumption of full certainty as in Lusardi et  al. (2017)—but applied to consump-
tion levels rather than wealth inequality—and controlling for time preferences and 
risk preferences, can help to distinguish between different types of households. This, 
in turn, could help crystallise the effect of financial literacy on financial decision 
making even better. One could distinguish then between rational and myopic house-
holds, risk-averse and risk-loving households. Furthermore, observing financial 
literacy and its self-assessment in several waves as in Jappelli and Padula (2017) 
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could enable us to endogenize financial literacy and analyse the returns to investing 
in financial literacy.

Supplementary Information The online version contains supplementary material available at https:// doi. 
org/ 10. 1007/ s10645- 021- 09391-4.
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