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Abstract

Are there regional differences in the determinants of financial knowledge in the
Spanish adult population? To answer this question, we use data from the Span-
ish Survey of Financial Competences to estimate qualitative response models in
which each of the "big three" of financial knowledge (inflation, compound inter-
est, and risk diversification) acts as a dependent variable on a set of explanatory
variables concerning the particularities of individuals. We find that, while some
factors determine financial knowledge in a generalized way in most regions and
in the same direction (e.g., gender, education, self-confidence), others do so in
different ways depending on the region analyzed. Among the latter are health
status and financial fragility (where, in both, the different degree of social pro-
tection between regions may play an important role), as well as birthplace and
age, among others. Rurality also stands out as having different implications in
Navarra than in the rest of the regions. We conclude by proposing to use both
longitudinal and aggregate indicators of financial knowledge in Spanish regions
in order to analyze in the future related issues that are beyond the possibilities
offered by microdata bases.
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Introduction

For more than a decade, the OECD (2005) has been stressing the need to improve
the financial knowledge of individuals. This issue began to take on greater impor-
tance after the outbreak of the 2008 crisis. In fact, at that time, many governments
and public bodies began to point to the generalized financial ignorance of economic
agents as one of the factors amplifying the devastating consequences of that crisis
(OECD/INFE, 2009).

Thus, the 2008 crisis ended up acting as "an ‘efficient promoter’ of the impor-
tance of improving financial literacy" (OECD/INFE, 2009, p.9) with the idea that
this would cushion the economic effects of subsequent crises, such as the one
derived from the current pandemic (Chhatwani & Misha, 2021; Sukumaran &
Alamelu, 2021). In this sense, the OECD itself promoted the design and implemen-
tation of national strategies of financial education around the world (OECD/INFE,
2013, 2015). Likewise, and as a way of knowing how prepared 15-year-old ado-
lescent students are for the future that the 21st century holds for them, the OECD
(2014) introduced financial literacy in its fifth edition of the Programme for Interna-
tional Student Assessment (PISA).

Indeed, individuals’ financial knowledge is becoming increasingly important in
view of the myriad of financial products and services that are increasingly avail-
able to them. Moreover, they increasingly find it necessary to contract this type of
products and services to preserve their welfare, especially in those countries where
public social security systems are increasingly unsustainable and, therefore, inca-
pable of satisfactorily covering certain contingencies such as retirement (OECD,
2005, 2019). In fact, Spain is heading towards this situation (Blanco and Ruiz, 2017,
Moreno-Herrero et al., 2017).

Therefore, it is increasingly common for Spaniards to have to contract financial
products and services. However, and according to the Survey of Financial Compe-
tences (SFC) prepared within the Bank of Spain and the Spanish National Securities
Market Commission (BdE & CNMYV, 2018a), they do not always have the financial
knowledge necessary to make sound financial decisions. For this reason, these two
organizations have long assumed the role of making the Spanish population finan-
cially literate through successive financial education plans (BdE & CNMYV, 2008,
2013, 2018b).

However, these two organizations are also aware of the need to identify collec-
tives (BdE & CMVN, 2018b, p.42) in the interest of ensuring that the financial edu-
cation programs that are designed and implemented are truly effective in improv-
ing the financial knowledge of the Spanish population. Indeed, not all individuals
are the same in terms of their individual characteristics, their degree of familiarity
with the financial world, and even the socioeconomic and demographic environment
that surrounds them. In fact, Henchoz (2016) already pointed out the little attention
that the social embeddedness of individuals was having in the design of national

@ Springer



Journal of the Knowledge Economy

financial education strategies; embeddedness that could be identified with the region
where individuals reside.

To contribute to all this, our main objective is to analyze whether the financial
knowledge of Spaniards is influenced by the same factors and in the same way in
each of the Autonomous Communities (regions) that make up Spain; an issue that
has not yet been addressed. Therefore, we expect our work will provide support to
those designing financial education programs in terms of which groups to target
depending on the region where they are to be implemented. We also hope to shed
more light on the determinants of financial knowledge among Spaniards, an issue
that requires further exploration and consensus.

To this end, this introduction is followed by a review of the most important
papers that have analyzed the determinants of individuals’ financial knowledge, end-
ing with those works that have addressed these factors with a regional comparative
approach, on the one hand, and in the Spanish context, on the other. Then, in the
empirical analysis, we address what data and methodologies we used to solve our
objective. This is followed by our results and their discussion. Finally, we present
our conclusions without ignoring our limitations and proposing future research on
the Spaniards’ financial knowledge.

Prior Literature

Not a few previous papers have analyzed the determinants of financial knowledge.
Educational level, income, gender, and age are those that have been most com-
monly explored, with the first three being the ones on which there tends to be the
greatest consensus. Thus, in general, a higher educational level implies higher
financial knowledge, while those with lower income or who are female are more
likely to be financially illiterate (e.g., Chen & Volpe, 1998, 2002; Lusardi & Mitch-
ell, 2005, 2014; Lusardi et al., 2010, 2014; Klapper et al., 2012; Boisclair et al.,
2017; Potrich et al., 2015, 2018; Kiliyanni & Sivaraman, 2018; Moreno-Herrero
et al., 2018; West & Worthington, 2018; Xue et al., 2019; Banerjee & Roy, 2020;
Shimizutani & Yamada, 2020; Garcia-Mata et al., 2021; Oliver-Marquez et al.,
2021a; to name a few).

Age, although well explored, is not a factor on which a clear consensus has been
reached. In this regard, some papers suggest that young people are more likely to
be financially illiterate compared to other age groups (e.g., Lusardi et al., 2010;
Mottola, 2014; Loke, 2017; Xue et al., 2019; Baneerje & Roy, 2020). Meanwhile,
there are authors pointing to a linear positive association between age and finan-
cial knowledge (e.g., Elan and Goodrich, 2011; Xiao et al., 2015; Jayanthi & Rau,
2017). It is also common to find papers that reveal an inverted U-shaped relationship
between age and financial knowledge, suggesting that it is the middle age group that
is more financially literate (e.g., Agarwal et al., 2009; Monticone, 2010; West &
Worthington, 2018; Manceb6n-Torrubia & Ximénez-de-Embiin, 2020).

Nonetheless, there are other factors that, although to a lesser extent, have also
been previously analyzed as determinants of financial knowledge. Thus, some papers
point to a negative relationship between being a foreigner in a country (or simply a

@ Springer



Journal of the Knowledge Economy

racial or ethnic minority) and being financially literate (e.g., Gerrans et al., 2009;
Boisclair et al., 2017; Nam et al., 2018; Yakoboski et al., 2019), although some
authors find evidence to the contrary (Mancebdn-Torrubia & Ximénez-de-Embiin,
2020; Oliver-Méarquez et al., 2021a). Other papers analyze people’s self-confidence
as a predictor of their financial knowledge (Arellano et al., 2018; Bannier & Sinzing,
2018; Andreou & Anyfantaki, 2020; Fonseca & Lord, 2020; Oliver-Méarquez et al.,
2021a).

Influence of occupational status (especially being self-employed or salaried) on
financial knowledge has also been the subject of studies by some authors (Fornero
& Monticone, 2011; Cumurovic & Hyll, 2019; West & Worthington, 2018; Fon-
seca & Lord, 2020; Oliver-Marquez et al., 2021a). So has been marital status, a
sometimes approximated by household structure (Lusardi & Tufano, 2015; Potrich
et al., 2018; West & Worthington, 2018, Xue et al., 2019; Oliver-Méarquez et al.,
2021a). Likewise, Klapper and Panos (2011), Klapper et al. (2012), Yuan and Jin
(2017), Faulkner et al. (2019) and Oliver-Marquez et al. (2021a) are some of the
authors who have evidenced the existence of urban-rural gaps in financial knowl-
edge (the rural population is more likely to be financially illiterate than their urban
counterparts).

Previous literature on how financial knowledge is a determinant of financial
market participation is quite extensive (e.g., Kimball & Shumway, 2007; Graham
et al., 2009; van Rooij et al., 2011; Stix, 2012; Arrondel et al., 2015; Arrondel, 2018,
2021; Yamori & Uema, 2021; to name a few). But, how the use of financial products
increases individuals’ financial knowledge is a comparatively less explored issue
(Love & Phelan, 2015; Murendo & Mutsonsiwa, 2017; Lusardi et al., 2017, 2020a;
Baneerje & Roy, 2020). Even more so if we are dealing with real assets (West &
Worthington, 2018; Xue et al., 2019). Apart from that, the association between
financial fragility and financial knowledge is another issue on which further explora-
tion is required (Lusardi & Tufano, 2015; Lusardi & De Bassa Scheresberg, 2017;
Lusardi et al., 2020b; Mancebon-Torrubia y Ximénez-de-Embiin, 2020; Oliver-
Marquez et al., 2021a). The same is true for the relationship between health status
and financial knowledge (James et al., 2012; Han et al., 2014, 2016; Finke et al.,
2017).

Additionally, the regional comparative perspective around the determinants of
financial knowledge is not very abundant in the literature. Some papers have pointed
to the existence of regional differences in financial knowledge (Monticone, 2010;
Fornero & Monticone, 2011; Klapper & Panos, 2011; Kim et al., 2017; Baglioni
et al.,, 2018). But few authors have addressed this issue in detail to the point of
detecting different determinants of such knowledge in each of the regions (or a set
of regions) that make up a given country (Bucher-Koenen & Lusardi, 2011; Bucher-
Koenen & Lamla-Dietrich, 2018; Cucinelli et al., 2019; Garcia-Mata, 2021).

Furthermore, those papers that have analyzed the determinants of financial
knowledge among Spaniards (the population on which the objectives of our work
focus) are scarce, sometimes contradictory, and almost always limited to a very spe-
cific group of the population, mainly adolescent students (Molina-Marfil et al., 2015;
Cordero et al., 2016; Moreno-Herrero et al., 2018; Mancebon et al., 2019). Recently,
some works referring to larger samples have appeared (Mancebdn-Torrubia &
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Ximénez-de-Embiin, 2020; Oliver-Marquez et al., 2021a). However, there is still no
work that analyzes the determinants of financial knowledge among Spaniards from a
comparative regional perspective.

Precisely the latter is our objective. We also take the opportunity to cover all the
existing shortcomings in previous national and international literature, analyzing
possible determinants of financial knowledge on which there is still not much explo-
ration and, therefore, no clear consensus. To do so, we use the representative sample
of the Spanish population aged between 18 and 79 years provided by the Survey of
Financial Competencies (SFC) prepared within the framework of the Bank of Spain
and the National Securities Market Commission (BdE & CNMYV, 2018a). We also
conduct our analysis attending to the "big three" dimensions of financial knowledge
(Lusardi & Mitchell, 2005): inflation, compound interest, and risk diversification.
Of course, we consider all Spanish regions, except Ceuta and Melilla, as they are
excluded from the SFC.

Empirical Analysis

We use the SFC micro-database (BdE & CNMYV, 2018a), created from interviews
conducted between October 2016 and June 2017 to a representative sample of the
Spanish population aged 18-79. Precisely because it is a survey almost all the vari-
ables in this database are qualitative, including the "big three" dimensions of finan-
cial knowledge (inflation, compound interest and risk diversification) that we use as
dependent variables in our estimations.

Thus, due to the qualitative nature of these dependent variables, we resort to logit
regressions and, more specifically, to the odds-ratios that result from them. The lat-
ter provide a great deal of information and are easy to interpret. We estimated a
logistic model for each of the three dimensions of financial knowledge analyzed for
each of the 17 regions that make up Spain', as well as for Spain as a whole. Thus,
we estimated a total of 54 logistic models.

In the following three sections, we provide a statistical-descriptive analysis of the
variables used in our estimations, then we address the specifications of our estimated
models and their corresponding pre- and post-estimation analyses, and we close by
presenting and discussing our results.

Data

All the variables we use in our work are extracted from the SFC. This follows the
methodological guidelines recommended by the OECD (2015) which, in turn, are
inspired by the methodology of Lusardi and Mitchell (2005, 2014), pioneers in treat-
ing financial knowledge in economic research and measuring it through the "big
three" dimensions we use here: (i) inflation, (ii) compound interest and (iii) risk

! Ceuta and Melilla are not included in the SFC.

@ Springer



Journal of the Knowledge Economy

diversification. The SFC also contains a wealth of information on the personal char-
acteristics of respondents and their households, their financial portfolio, their real
wealth, and their financial attitudes, among other aspects.

This SFC guarantees the representativeness of the populations of all the regions
that make up Spain and, of course, of the entire adult Spanish population (Bover
et al., 2018). 8,854 is the total number of valid observations. To meet our objective,
we have segmented the sample into 17 samples, each of which corresponds to each
of the regions that make up Spain. The number of observations corresponding to
each region is shown in Table 2 (see appendix). We also use the national sample to
facilitate comparison, not only between regions, but also with respect to Spain as a
whole.

Table 1 provides each of the variables used in our analyses and their definition.

Table 2 (see appendix) is the statistical-descriptive summary of these variables.

Estimations

Our conclusions are supported by the odds-ratios obtained in our logistic regres-
sions, the specifications of which are discussed in this section. However, for these
results to be valid and reliable, a series of pre- and post-estimation analyses must be
carried out. As for the preliminary ones, although we address all the basic assump-
tions of the classical linear regression model, in logistic models the most important
thing is that there is no multicollinearity. The post-estimation analysis in this type of
models usually revolves around the goodness of fit.

Starting with the preliminary analysis, the SFC is constructed from interviews
with "a large sample of randomly selected individuals" (Bover et al., 2018, p.7).
Therefore, we confirm the randomness assumption. Although, we cannot confirm
the assumption of normality of the random disturbances because they (as well as the
dependent variables) are dichotomous and, therefore, follow the Bernoulli distribu-
tion. Non-normality is not a problem when estimating logistic models. In fact, it is
not even an issue in the classical linear regression model, where "if the objective is
point estimation, the assumption of normality is not necessary" (Gujarati and Porter,
2009, p. 544).

We did not address the presence of outliers because these are only a problem
when they are due to human error (Draper & Smith, 1998) and we consider the SFC
to be reliable in this respect. Likewise, given that the database we use is cross-sec-
tional and that these data have been randomly collected, the presence of autocor-
relation is quite unlikely. Nor is the issue of heteroscedasticity important when we
are estimating binary qualitative response models using the maximum likelihood
method (Ginker and Lieberman, 2017), as we do here.

But it is important that there is no multicollinearity, i.e., a high correlation between
two or more explanatory variables. To detect this, we resort to the Variance Inflation
Factor (VIF), which shows how the variance of an estimator is inflated due to the pres-
ence of collinearity. Since all VIF values are well below 10 (see Table 3 in appendix),
we can consider that there are no multicollinearity problems according to the related
econometric literature (Kleinbaum et al., 1988, p. 210; Greene, 2018, p. 95).
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Table 1 Definitions of variables we use

Definition

Dependent Variables
FK-inflation

FK-compund interest

FK-risk diversification

Explanatory Variables
Gender

Native
Rural

Health

Household

Financial Fragility

Self-Confidence

Education

Income

Tenure

Age: 18-39

Age: 65-79

Dichotomous variable that equals 1 when the respondent identifies that infla-
tion implies a decrease in purchasing power. It acts as a dependent variable
in some of the estimation models.

Dichotomous variable whose value is 1 when the respondent correctly calcu-
lates a compound capitalization operation. It acts as a dependent variable in
some of the estimation models.

Dichotomous variable equal to 1 when the respondent agrees that it is pos-
sible to reduce risk by diversifying. It acts as a dependent variable in some
of the estimation models.

Dichotomous variable that records the value 1 when the respondent is a
woman.

Dichotomous variable with a value of 1 when the respondent was born within
the Spanish borders.

Dichotomous variable that is 1 when the respondent resides in a municipality
with less than 15,000 inhabitants.

Dichotomous variable equal to 1 if the respondent confesses that, during the
year prior to the survey, he/she (or any member of his/her family) has had
an accident or health problem that has prevented him/her from leading a
normal life.

Dichotomous variable that takes the value 1 when the respondent usually
lives alone at home and 0 when the household structure is different.

Dichotomous variable equal to 1 when the respondent recognizes that, during
the year prior to the interview, he/she has faced situations in which his/her
income was not sufficient to cover his/her current expenses (food, electric-
ity, water, cell phone, school, etc.).

Ordinal polytomous variable that follows the Likert scale. It is 1 when the
respondent rates his/her general knowledge of financial matters as very low.
Meantime, it is equal to 5 when the respondent considers that he/she has a
very high level of such knowledge.

Dichotomous variable that is equal to 1 when the maximum educational
attainment attained by the respondent is the basic and compulsory level
required by law in Spain or lower (ISCED classification 2 and lower). Oth-
erwise (ISCED classification 3 and above) this variable is equal to 0.

Dichotomous variable equal to 1 when the total gross annual household
income of the respondent is less than 26,001 euros. Consider that, accord-
ing to the Spanish National Institute of Statistics (INE, 2022a), the average
income per household in Spain was 26,730 euros at the time of the inter-
view. Otherwise (26,001 euros or more) this variable is equal to 0.

Dichotomous variable that is equal to 1 when the respondent’s household
owns real estate assets in addition to the main dwelling (e.g., plots of
land, farms, warehouses, garages not included in the main dwelling, etc.).
This variable is important in the Spanish context, where real estate wealth
predominates over financial wealth (BdE, 2019).

Dichotomous variable that is equal to 1 when the respondent is between 18
and 39 years old. Base category: age 40-64.

Dichotomous variable that is equal to 1 when the respondent is between
65-79 years old. Base category: age 40-64.
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Table 1 (continued)

Definition

Self-Employed Dichotomous variable equal to 1 when the respondent is self-employed.

Salaried Dichotomous variable equal to 1 when the respondent is employed.

Unemployed Dichotomous variable equal to 1 when the respondent is unemployed.

Retired Dichotomous variable equal to 1 when the respondent is retired.

Shares Dichotomous variable that is 1 when, during the two years prior to the
interview, the respondent has personally or jointly acquired shares in a
company.

Pension Plans Dichotomous variable equal to 1 if, during the two years prior to the inter-

view, the respondent has personally or jointly acquired pension plans.

Investment Funds Dichotomous variable equal to 1 when, during the two years prior to the
interview, the respondent has participated in investment funds.

Mortgages Dichotomous variable that is 1 if, during the two years prior to the interview,
the respondent has personally or jointly taken out a mortgage.

Personal Loans Dichotomous variable that takes the value 1 when, during the two years
prior to the interview, the respondent has personally or jointly contracted a
personal loan.

Next, are the specifications of our estimated models:

Logit [P(Y = 1)] =F(B, + p,gen + Pynat + Pyrur + fyhea + fshou
+ Pgfra + p;con + Pyedu

+ Pyinc + Poten + Py yng + Pir0ld + pizocc + Pyfin + u;)

odds = LY =D

P(Y=1)
T 1-PY =1

& Logit [P(Y = )] = In [m

Where:

— P(Y=1) is the probability that the dependent variable takes the value 1. That
is, the probability that the individual gets the question measuring his/her
financial knowledge right.

— F: cumulative logistic distribution function.

— gen: gender.

— nat: native.

— rur: rural.

— hea: health.

— hou: household structure.

— fra: financial fragility.

— con: subjective financial knowledge.

— edu: education.

— inc: income.

— ten: tenure.
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— yng: age 18-39.

— old: age 64-79.

— occ: occupational status (self-employed, salaried, unemployed, retired).

— fin: financial products (shares, pension plans, investment funds, mortgages, per-
sonal loans).

— u;: random disturbances.

Post-estimation analyses of logistic models usually revolve around goodness-of-
fit. Nevertheless, such goodness "is of secondary importance. What matters is the
expected signs of the regression coefficients and their statistical and/or practical sig-
nificance” (Gujarati & Porter, 2009, p.563).

Count R? is greater than 0.5 in all our estimations, which implies a correct fit of
the data to the model. Besides, in most of our estimations the p-values of Pearson’s
test does not allow us to reject the null hypothesis that there is conformity in the pre-
dicted and observed frequencies across patterns. Alternatively, the p-values of the
Hosmer-Lemeshow’s test does, which, in turn, also verifies a good part of the results
obtained in the Pearson test. Anyway, ROC areas are sufficiently wide (>0.5), which
reinforces the previous tests. Thus, there are more tests that guarantee the goodness
of fit of the data to the models than those that suggest the opposite.

Results and Discussion

Here we address and discuss the results obtained in our estimations, carried out
according to the specifications described previously. Table 4 contains the value of
the estimated odds-ratios for each region considered (as well as for the country as a
whole), with FK-inflation as the dependent variable. This table differs from Tables 5
and 6 in that in these the dependent variable is FK-compound interest and FK-risk
diversification, respectively. All these tables include the value of the tests that guar-
antee both validity and reliability of our results (see appendix).

We begin with those factors that have been most explored and agreed upon in
previous literature (education, income, and gender). We find that a lower level of
education is negatively associated with financial knowledge. Lower income also
increases the probability of being financially illiterate. Similarly, being a woman is
negatively associated with financial knowledge. These three phenomena are wide-
spread throughout the country, especially the first two, since the "income" variable
yields a smaller (although not negligible) number of significant results compared to
the other two.

These three findings are consistent with most of the previous literature, both
national and international (e.g., Lusardi et al., 2010; Molina-Marfil et al., 2015;
Moreno-Herrero et al., 2018; West & Worthington, 2018 Manceb6n et al., 2019;
Xue et al., 2019; Garcia-Mata, 2021; Mancebon-Torrubia & Ximénez-de-Embun,
2020; Oliver-Marquez et al., 2021a). However, this is the first time that these factors
have been analyzed in Spain from a comparative regional perspective. In fact, for
the variable "gender" we find odds-ratios greater than 1 in some regions (Aragén,
Galicia, La Rioja, and Navarra). But as these not significant, we cannot affirm that
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in them the gender gaps are favorable to women, as pointed out by Mancebén et al.
(2019) for Spanish adolescents.

Self-confidence is another of the factors analyzed whose significant results point
in the same direction for most of Spain. Specifically, we find that the probability of a
person being financially literate increases as their self-confidence (measured through
their subjective financial knowledge) increases. We concur with other papers that
have explored this issue in the Spanish context (Arellano et al., 2018; Oliver-
Miérquez et al., 2021a). However, we complement it, at least, in two senses. On the
one hand, this association is stronger in FK-risk diversification, agreeing with Gra-
ham et al. (2009). On the other hand, this association is also stronger in the regions
than in the country as a whole. Be that as it may, our findings are also consistent
with related international literature (e.g., Bannier & Sinzing, 2018; Andreou & Any-
fantaki, 2020; Fonseca & Lord, 2020).

Apart from that, our results suggest that the relationship between being a native
(or foreigner) and being financially literate does not lie so much in the region where
the individual lives, but rather in which dimension of financial knowledge we are
analyzing. Thus, we find that being born outside Spanish borders is positively asso-
ciated with financial knowledge in Spain as a whole and Galicia (risk diversifica-
tion), Region of Murcia (inflation), as well as in Aragon and Asturias (compound
interest). Meanwhile, the opposite (negative relationship between being a foreigner
and financial knowledge) occurs in Galicia (compound interest), Aragon, Cantabria,
Castilla-Ledn, La Rioja and Spain as a whole (inflation).

Therefore, it could be affirmed that, in general, being born within Spanish borders
is positively associated with financial knowledge on less complex issues (such as
inflation), while the probability of being financially literate on comparatively more
complex issues (such as compound interest or risk diversification) is higher among
those born outside these borders. This likely lies in the management of remittances
typically undertaken by immigrants (Gibson et al., 2014). Be that as it may, these
findings are important because, in addition to completing an issue little explored
in the Spanish context (Mancebon-Torrubia and Ximénez-de-Embin, 2020; and
Oliver-Marquez et al., 2021a), it does so from a comparative regional perspective
(unpublished to date in that context). Moreover, it contributes to the international lit-
erature (e.g., Gerrans et al., 2009; Boisclair et al., 2017; Nam et al., 2018; Yakoboski
et al., 2019).

Our results also reveal that, for the Spanish population as a whole, the probabil-
ity of being financially literate is lower for those residing in rural areas compared
to those residing in urban areas. We thus confirm the finding of Oliver-Marquez
et al. (2021a). But, in addition, we complete it by adding that these urban-rural
gaps (to the detriment of the rural population) are replicated in Aragén, Andalusia,
Cantabria, Castilla-Le6n, Galicia, the Basque Country and the Islands (Canary and
Balearic). These gaps, in turn, are deeper in the regions than in Spain as a whole.
In any case, this relationship between rurality and financial knowledge is consistent
with that pointed out by other previous papers in the context of other countries (e.g.,
Klapper & Panos, 2011; Klapper et al., 2012; Beckman, 2013; Cui et al., 2017; Yuan
& Jin, 2017; Faulkner et al., 2019).
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However, there is one Spanish region for which this is not true. Specifically, our
results for Navarra indicate that residing in rural areas is positively associated with
financial knowledge (compound interest). The fact that in this region the rural popu-
lation predominates over the urban population may be related to this finding (unpub-
lished both in the Spanish context and in the prior literature). But, in turn, it is likely
that this finding is due to the greater degree of accessibility to banking services that
the population of Navarra in general (and, specifically, its rural population) has with
respect to Spain as a whole and its regions. Indeed, in the SFC time frame, and
according to data from INE (2022b) and BdE (2022), the population of Navarre had
a greater number of bank branches per 1,000 inhabitants than the Spanish popula-
tion as a whole (0.82 compared to 0.60).

Moreover, this data is 0.94 when only the rural population of Navarre is consid-
ered (as opposed to 0.68 if only their urban counterparts are considered). Therefore,
the data for bank offices per 1,000 inhabitants in rural Navarre diverges widely from
the same data for urban Navarre, as well as for Spain as a whole (with the latter
two converging). To some extent, this could explain why our findings on rurality
for Navarre are the opposite of those obtained for Spain as a whole and the regions
mentioned above. Furthermore, according to IVIE (2022), the number of kilometers
(and minutes) that those residing in Spanish municipalities without an access point
to banking services” have to travel is lower in Navarre than in Spain as a whole (5.6
versus 7.6 kilometers and 7.8 versus 9.7 minutes). In this regard, already Kagotho
et al. (2018) pointed out that greater geographical proximity to banking services
positively influences the financial capabilities of individuals.

As for health status, our results are significant only for some regions. On the one
hand, in the Basque Country and La Rioja, people who have a state of health that
prevents them from leading a normal life (themselves or their family members) are
less likely to be financially literate. On the other hand, in the Murcia Region and
Extremadura, the relationship between poor health and financial knowledge is posi-
tive. These differences between regions could be attributed to the different degree
of social protection existing between them (Gerrans et al., 2009; Kalmi & Ruus-
kanen, 2018). In this sense, in the Basque Country and La Rioja the resources allo-
cated to public health care (decentralized in Spain) are managed more efficiently
(without reducing the quality of its service) than in comparison with other regions
(Cabello-Granado and Hidalgo-Vera, 2014). Also, in these two regions (especially in
the Basque Country) there is a lower tendency to privatization of public healthcare
compared to the rest of regions (Bacigalupe et al., 2016), as well as a greater devel-
opment of their social services (AEDGSS, 2015).

But, in addition, the Murcia Region and Extremadura are characterized, prac-
tically, by the opposite. Therefore, it is feasible to think that those people with
a poor state of health (themselves or their relatives) who live in regions with a
lower degree of social protection (such as the Murcia Region and Extremadura)
face greater economic difficulties than their counterparts. Precisely this situation
could lead them to an improvement in their financial skills, the result of a greater

2 Precisely, 99.3% of these municipalities are rural (IVIE, 2022, p.49).
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need for contracting private healthcare to replace or complement public health-
care (Buckland, 2010; Japelli, 2010; Yong & Tan, 2017; Kalmi & Ruuskanen,
2018, Cupék et al. 2021; Oliver-Marquez et al., 2021b). These findings are novel
as the implications that individuals’ health has on their financial knowledge is an
under-explored issue in previous literature (James et al., 2012; Han et al., 2014,
2016; Finke et al., 2017). Especially from the perspective of the degree of social
protection and, even more so, in the context of Spain and its regions.

Precisely this different degree of social protection could justify the regional
differences we find in terms of financial fragility (i.e., situation in which a per-
sonal income is not sufficient to cover current expenses). Thus, in La Rioja,
financially fragile people are more likely to be financially illiterate. This could
be since, in this region, people have easier access to public mechanisms to allevi-
ate their situation. Therefore, they are less exposed to the obligation to solve their
economic problems by their own means. However, in the Valencian Community
and Galicia (regions where there is greater exposure to such an obligation) being
financially fragile is positively associated with financial knowledge. With these
findings we complement the few previous papers that have analyzed this issue
both in the international context (Lusardi & Tufano, 2015; Lusardi & De Bassa
Scheresberg, 2017; Lusardi et al., 2020b) and in the Spanish context (Manceb6n-
Torrubia & Ximénez-de-Embitn, 2020; Oliver-Marquez et al., 2021a), where the
regional perspective is an additional novelty.

Regarding household structure, we find that sharing a household with other
people (partner, family, friends, etc.) is negatively associated with financial
knowledge in Navarra, the Madrid Community, the Basque Country, and Castilla-
Leén. This could be because, in them, people tend to delegate household financial
decisions to a single person (Bover et al., 2018, p.26). However, in Asturias, liv-
ing alone (single-person household) implies having less financial knowledge. This
could be because people who usually live alone do so because they are single,
widowed or divorced (in short, they are not married). In this regard, our findings
are consistent with previous related literature (Lusardi & Tufano, 2015; Baglioni
et al., 2018; Potrich et al., 2018; West & Worthington, 2018; De Beckker et al.,
2019; Xue et al., 2019).

Age is a factor on which it is difficult to find a clear consensus in previous lit-
erature. In fact, our results vary according to the region and even the dimension of
financial knowledge analyzed. At the national level, we find that the young and the
elderly are more likely to be financially illiterate compared to the intermediate age
group (40-64 years). Therefore, we confirm the concave or inverted U-shaped rela-
tionship pointed out by Mancebén-Torrubia and Ximénez-de-Embitin (2020). Some
authors attribute this relationship to the experiences with economic-financial con-
tent that a person over 39 years of age has normally gone through and to how the
cognitive deterioration associated with old age itself can reduce financial knowledge
after the age of 65 (Agarwal et al., 2009; Monticone, 2010; Finke et al., 2017).

However, these national results are only replicated in Extremadura and Castilla-
Leon. In fact, in Galicia this relationship is just the inverse (convex or U-shaped).
Thus, the lower degree of social protection existing in Galicia could have put pres-
sure on the financial skills of people who are about to retire (Jappelli, 2010; Kalmi y
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Ruuskanen, 2018; Cupék et al., 2021). As for young Galicians, they may have seen
their FK-compound interest improved by being more familiar with technologies,
increasingly linked to the financial world (OECD/INFE, 2018; French et al., 2021).
Although, when it comes to less complex financial matters (inflation), these young
people denote being financially illiterate.

This negative association between being young and having financial knowledge
is not uncommon (Mottola, 2014; Loke, 2017; Xue et al., 2019; Baneerje & Roy,
2020). In fact, the value of the significant odds-ratios obtained for the variable “age:
18-39” verifies this association in most Spanish regions. In this sense, Spanish mil-
lennials and centennials have directly suffered the consequences of the 2008 cri-
sis and have not been able to enjoy the same economic conditions as their parents.
This has conditioned their financial behaviors while generating distrust towards the
financial system, negatively impacting their financial skills (Shaw & Waite, 2015;
Fernandez-Lopez et al., 2020).

In La Rioja, in addition to this negative relationship between being young and
having financial knowledge, we find a positive relationship between being over 64
years old and being financially literate. Therefore, in this region there would be an
ascending linear relationship between age and financial knowledge, according to
which individuals improve their financial knowledge as they get older, in line with
some previous papers (Elan & Goodrich, 2011; Xiao et al., 2015; Jayanthi & Rau,
2017). We did not find significant (and therefore conclusive) results around age in
Aragoén, Cantabria, and the Islands (Canary and Balearic).

With respect to occupational status, being a salaried employee is positively asso-
ciated with financial knowledge, as well as in Spain as a whole, in the Valencian
Community, La Rioja, and Galicia. Around 25% of those interviewed stated that
they had stable jobs (full-time, open-ended contracts or civil servants). Thus, our
findings are consistent with those papers that suggested that job stability has posi-
tive implications for financial knowledge (Loke, 2017; Cude et al., 2019). We also
corroborate while complementing the findings of Oliver-Marquez et al. (2021a). In
turn, in Andalusia and the Basque Country, being unemployed is negatively asso-
ciated with financial knowledge. Meanwhile, the opposite occurs in the Canary
Islands, Catalonia, and the Madrid Community.

Likewise, being retired is negatively associated with financial knowledge in the
Basque Country and La Rioja and positively in Galicia and the Madrid Community.
These results for "unemployed" and "retired" could be due to the different degree
of social protection that exists between these regions, in a similar way to what we
pointed out when dealing with the variables "health" and "financial fragility". Last,
being self-employed is negatively related to the financial knowledge of the Spanish
population as a whole. However, this relationship is positive in Asturias, the Valen-
cian Community, the Madrid Community and Catalonia. This could be because, in
Spain, in general, many people undertook entrepreneurship out of obligation (not
vocation) with the aim of overcoming (often unsuccessfully) the economic conse-
quences of the 2008 crisis.

In fact, the entrepreneurial initiative of Spaniards has traditionally been scarce,
with foreign entrepreneurs prevailing (Tortella, 1994), especially in regions such as
those in which we have found such a positive association. In the Canary Islands the
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results are more diffuse. There, we find that self-employment is positively associated
with FK-inflation, but negatively with FK-risk diversification. Knowing the profes-
sional category of the respondent would have helped to shed light on this issue, but
many of the respondents did not disclose this information. These findings on the
self-employed help to complement previous related literature (Cumurovic & Hyll,
2019; Fonseca & Lord, 2020; Mancebén-Torrubia & Ximénez-de-Embun, 2020;
Oliver-Marquez et al., 2021a).

Regarding the contracting of financial products, owning shares is positively asso-
ciated with financial knowledge both in Spain as a whole and in some of its regions.
Similarly, participating in investment funds has positive implications for the finan-
cial knowledge of those residing in Andalusia, the Murcia Region, Extremadura, and
Castilla-La Mancha. These two findings are consistent with much of the previous
literature (e.g., Love & Phelan, 2015, Banerjee & Roy, 2020; Oliver-Marquez et al.,
2021a). However, in Catalonia, the Canary Islands, and Castilla-Ledn participating
in investment funds is negatively associated with financial knowledge.

Indeed, investment funds are made up of many investors and various assets. They
are therefore more complex products than stocks. Therefore, individuals are likely
to incur behavioral biases that end up hindering their acquisition of financial knowl-
edge when participating in them. According to Lim et al. (2021), some of these
biases could be mental separation or correlation neglect. Focusing on long-term sav-
ings products, in the Murcia Region, taking out private pension plans is negatively
associated with FK-risk diversification, but positively associated with FK-compound
interest. Certainly, compound interest is more intrinsic to such plans than risk
diversification.

Meanwhile, in Castilla-Le6én we find that contracting private pension plans has
negative implications on financial knowledge (inflation and compound interest).
Considering that in this region the degree of social protection exceeds the national
average (AEDGS, 2015), it does not seem that individuals here contract this type
of products out of necessity. They probably do so influenced by their relatives or
friends (herding behavior) or due to the information received at their bank branch
(anchoring effect), thus being hindered in their acquisition of financial knowledge
(Lin et al., 2019; Hala et al., 2020).

Our results on financial financing products (mortgages and personal loans) are
diverse. In Aragén, Cantabria, the Valencian Community and Catalonia contract-
ing these products has a negative influence on financial knowledge. Although, such
influence is positive in the Balearic Islands, in line with the findings of Fiirstenau
and Hommel (2019) for the German population. Curiously, the presence of Germans
is palpable in those Islands (INE, 2022c). Therefore, these regional differences could
be basically due to cultural aspects (Almenberg et al., 2021). Meanwhile, for Spain
as a whole, the association between having a personal loan and being financially
literate is positive, but very weak. In Asturias this association is positive for mort-
gages, but negative for personal loans, which could be due to bad personal experi-
ences in contracting this type of product in the past (Boatman & Evans, 2017).

Nevertheless, the financial profile of Spaniards is quite conservative, so they tend
to opt for real estate assets (BdE, 2019). In this sense, most of the significant results
yielded by "tenure" reveal that the volume of real wealth has a positive influence on
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the financial knowledge of individuals. Extremadura and the Valencian Community
are the exception, probably because in these regions there is a higher percentage
of homeowners whose amount paid for the mortgage of their main home is equal
to or higher than the purchase price of the same compared to their counterparts in
Spain as a whole (10.9% and 8.7%, respectively, compared to 8%, according to the
SFEC itself). In any case, it seems that financial knowledge is not equally influenced
by real assets as by financial assets (Hala et al., 2020). Be that as it may, with these
findings we contribute to the scarce related international literature (West & Wor-
thington, 2018; Xue et al., 2019), especially in the context of Spain and its regions.

Conclusions, Limitations, and Future Research

Previous research that has analyzed the determinants of financial knowledge among
Spaniards is scarce. Most of them are limited to specific segments of the popula-
tion, mainly adolescent high school students. Moreover, they tend not to reach a
clear consensus even using the same databases. Likewise, although some works
has recently appeared that has addressed this issue for the Spanish population as
a whole, there is still none that has done so from a comparative regional perspec-
tive. The latter is precisely our main objective. Apart from this novelty, we take the
opportunity to shed light on some determining factors that, in general, have not been
sufficiently explored in the prior literature.

Our empirical analysis has led us to several conclusions. First, we confirm that
being a woman, having a low level of education, as well as a lower level of income,
have negative implications for financial knowledge. Moreover, this is true across the
board for all Spanish regions. We also find that self-confidence is positively related
to financial knowledge at the national level and even more strongly in the regions.
Second, although age influences Spaniards’ financial knowledge, it does not do so
equally across regions. Third, we corroborate the existence of urban-rural gaps at
both the national and regional levels. However, Navarra differs from the rest of the
regions, as well as from most of the previous literature, in that its gaps are in favor of
the rural population.

Additionally, we address the implications that being born outside Spain, living
alone (single-person household) and employment status (self-employed, salaried,
unemployed, retired) have on financial knowledge, finding differences for some of
the regions analyzed and complementing the existing literature on the subject. We
also find that the implications of using financial products on financial knowledge are
different depending not only on the region, but also on the type of financial prod-
uct (investment, long-term savings, or financing). In addition, we also consider real
estate wealth, which is important in the Spanish context. Finally, we shed light on
factors that still require further exploration, such as financial fragility and health sta-
tus, especially in the Spanish context, where, unlike in other countries, the degree of
social protection may play an important role.

Despite the various contributions we make to the literature, we are also aware of
the limitations we encounter. First, we use a cross-sectional database, which pre-
vents us from analyzing the evolution of these factors over time. Second, some of
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the variables we use are too narrowly defined. Thus, for example, respondents do not
have the option of choosing their exact income level, but have to choose between dif-
ferent specific income ranges. Thus, a person who earns 15,000 euros is in the same
range as a person who earns 25,000 euros, because both would choose the option
"14,501-26,000" euros. Therefore, we code the variable so that we know whether
their income is higher or lower than the Spanish average. Similarly, individuals also
do not have the possibility to report the exact amount of their tenure.

Another important limitation is that the database used excludes two regions
(Ceuta and Melilla), which makes it impossible to draw conclusions about them.
Including them could have been interesting, especially given both population and
cultural diversity that exists in these regions. Because of all these limitations, future
research could be aimed at creating aggregated and longitudinal indicators of finan-
cial knowledge -analogous to the one created by Oliver-Marquez et al. (2021b) - for
each of the Spanish regions. In this way, it would be possible to know how financial
knowledge (and its determinants) has evolved over time in these regions (without
excluding any of them) and, also, to analyze how such knowledge is related to cer-
tain macroeconomic variables that are not included in the surveys (e.g., S80/S20
ratio, wealth-income ratio, public spending on health, education, social services,
etc.).
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