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Abstract

Financial education has an important role to play in increasing welfare levels in countries with a high degree of inequality, as it enables citizens to make
financial decisions that increase their share of economic activities. This article constructs a financial education index for Mexico. The econometric model
shows that an increase in the financial education index influences the average monthly income of Mexicans. The findings suggest that the lag in the
Mexican population's financial education results from the lack of social inclusion caused by inequality and high levels of indebtedness, a reality that
limits the success of both public or private interventions.
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1. INTRODUCTION

Financial education is a process by which individuals acquire skills and abilities in money markets by allowing an individual, among other things, to
improve their understanding of the economy and access banking products and investment opportunities.

In Mexico, according to the National Banking and Securities Comission’s latest National Survey of Financial Inclusion (CNBV-ENIF, 2015)1 , 52.9% of
the population has no relationship with financial institutions; 47.5% only have informal savings; 44.9% do not believe they have sufficient income to
acquire financial products, and 21.5% never save. This information demonstrates the importance of public and private strategies and actions which
promote greater levels of financial education.

Meanwhile, empirical evidence states that in order to increase financial education in countries, collaboration with public and private authorities is
needed, thereby allowing for the participation of private companies in fostering workshops and programs open to the whole public. In fact, it is the
financial institutions themselves who must achieve integrating future users into financial products and their proper application. In order to achieve higher
levels of financial education, people need to recognize the effects their decisions have on their economic and social well-being (Diez, 2009).

At the international level, the Organisation for Economic Cooperation and Development (Organización para la Cooperación y el Desarrollo Económicos

[OECD], 2017) calculates a Financial Education Index (FEI) using the sum of three components: financial knowledge, attitudes and behaviors.2 In this
regard, G20 countries have an index averaging 60.47%. France is in first place with 70.95%, followed by Norway and Canada with 69.52%, then China
with 67.14% and Korea with 66.19%. Meanwhile Mexico has an index of 57.62%, ranking 12th, below countries such as Indonesia which has 63.80%
(OECD, 2017).

A barrier to greater levels of financial education is, paradoxically, the constant modernization of the financial sector, where people with little knowledge
and education generally face processes that can discourage the consumption of products available on the market. As such, the greater the
sophistication, the greater the skills that the populace needs in order to take advantage of said products and thereby reduce inequality. This is achieved
by means of financial education. Whether individuals take advantage or not of financial investment opportunities reflects changes in inequality and
financial development (Jappelli, 2010; Lo Prete, 2017). If this trend continues, the inequality gap will continue to grow and the scope of an optimal
financial system in Mexico, where an economic agent with the requisite knowledge can access the market, will continue to be limited when it comes to
improving the level of well-being and social inclusion of its inhabitants.

It has been proven that social inequality is lower in countries with higher levels of financial education (Lo Prete, 2013), and that greater economic
knowledge broadens awareness and changes attitudes, thereby modifying general social behavior (Carpena et al., 2011). Financial education is
relevant for fostering inclusion measures in all social strata. The correct application of available financial instruments can positively impact a
household’s well-being, especially if it reflects individuals’ skills for formulating strategies which strengthen their decision-making skills and knowledge of
using and managing their financial and non-financial resources (Widdowson and Hailwood, 2007; Lusardi et al., 2017).

Several studies agree that economic growth in Mexico is limited and fails to meet the needs of the population. Aparicio (2010) argues that the Mexican
economy has only grown an average of 2% each year for the last three generations (De la Cruz and Veintimilla, 2013; Sanchez and Moreno, 2016;
BANXICO, 2018). Financial reform succeeded in increasing the supply of credit available to the population, but without guaranteeing sustained growth
due to “the precariousness in the population’s financial education” (De la Cruz and Alcántara, 2011; De la Cruz and Veintimilla, 2013).
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Thus, credit cards are one of the main consumer credit channels and accounted for 38.6% of the total consumer credit portfolio in 2019. 61.3% of
consumers tend not to take advantage of special offers, making purchases where they pay interest without the perks of interest-free installments and
48.78% usually pay interest to institutions (BANXICO, 2019). This means that the available credits in the country increased slightly, but it also means
that consumers do not have the skills for an efficient use of financial products.

However, the term “social inclusion,” refers to the process of change which allows for the population’s progressive “participation” at a social, economic
and political level (Araoz-Fraser, 2010). On the other hand, the World Bank (2014) defines it as a process by which the skills and opportunities of
disadvantaged people (suffering from poverty or inequality) can be improved so that they can participate in different parts of society. In this work, social
inclusion is associated with the “full participation” of any individual when accessing financial education and the financial system as this allows us to
highlight any consumer’s participation without any kind of discrimination regarding the social strata to which they belong.

The purpose of this research is to measure the impact which financial education has on Mexicans’ incomes for people between 18 and 70 years of age
and who are capable of making financial decisions. It is assumed that a head of household with a greater level of financial education sees significant
increases in their income.

This hypothesis is contrasted using the OECD methodology, in order to build an FEI with information from the CNBV-INEGI-ENIF, 2018. To do this,
variables are created based on questions related to three factors: financial attitudes, knowledge and behavior. Subsequently, we created an
econometric cross-section model where the FEI and different income levels are linked with the goal of finding the possible causality, and the magnitude
of their relationship, by means of using various control variables which reflect the sociodemographic profile of individuals.

This article is organized in five parts. The first part is an introduction followed by a review of the literature on the subject. The third presents the
methodology used; the fourth discusses the results, and the fifth presents the conclusions and possible future lines of research.

2. THE IMPORTANCE OF FINANCIAL EDUCATION

Traditional financial education research focuses, above all, on studies on the habits of consumption, saving, retirement planning and financial
management of households, which empirically outline individuals’ financial behavior. It was in 2005 that international organizations, led by the OECD,
externalized their concern for increasing the population’s financial education levels, in light of the limited financial knowledge consumers had to improve
their economic well-being.

Financial education is defined as the process by which consumers or financial investors improve their understanding of financial products, concepts and
risks, in order to develop the skills and confidence needed to make informed decisions regarding where to go for help and to take any effective action to
improve their economic well-being (OECD-CVM, 2005). Studies for developed countries – such as the United States – show that there are high levels of
financial illiteracy in certain parts of the population. This is especially true with elderly economic agents, people who are expected to make financial
decisions to secure their assets towards the end of their life cycle (Lusardi, 2008). According to Cartagena (2008), encouraging the financial system’s
users (both potential and currently active) to be able to make better informed financial decisions, allows one to solve the problem of fraud and improve
the population’s well-being. This potential of financial education makes it a priority for public institutions, international organizations, multilateral
institutions and international forums (García et al., 2013).

A study conducted by García-Suaza et al. (2009) reports that at an older age an individual can invest in financial projects, such as education, in
accordance with human capital theory; other studies such as those by Lusardi and Mitchell (2014) and Lusardi et al. (2017) model financial knowledge
as a type of investment in human capital, as it represents people's ability to process economic information and make informed decisions regarding
financial planning, wealth accumulation, debt and pensions. This argument is presented in a sociodemographic study where it is concluded that
financial management has an impact on financial well-being, improving income by up to 86.2% for certain economic activities (Mejía, 2016). Other
studies show that, without appropriate incentives and knowledge, a responsible or optimal use of financial services does not exist (Lusardi and Mitchell,
2014; Villagómez and González, 2014; Ceballos, 2018).

As a result, these studies insist on placing financial education with a curricular value in the education sector, as a fundamental part of creating people
who in the long term have the financial skills necessary to make better decisions and obtain greater benefits (Huchín and Simon, 2011; Córdova-Rangel
et al., 2016; Duque et al., 2016; Denegri et al., 2018). However, this mechanism presents significant challenges, as it has also been shown that, in spite
of educational programs employing financial knowledge with curricular value, the statistics do not demonstrate positive results (Villagómez and Hidalgo,
2017).

Some research attributes the lack of financial education to factors related to the supply and demand of financial services. From a supply point of view,
financial education allows households to make decisions on how to invest their wealth and which level of indebtedness they can have without
compromising their economic stability, key factors in bringing about changes in financial decisions (Lusardi, 2012). From the point of view of demand,
low income levels and a lack of knowledge reduce savings and prevent potential customers from profiting from these services by encouraging a lack of
financial inclusion (Raccanello and Herrera, 2014).

Jappelli (2010) discovers in his study that scoring high in mathematical skills correlates positively with financial education and, in turn, affects financial
development through increased investment. Along these lines, another study reports that inequality decreases in countries where financial education is
more widespread among the population (Lo Prete, 2013). Other lines of research reflect a gender gap in financial education, as women tend to have
lower levels of financial education, are more impatient, do not understand their role in the economy due to various cultural patterns and there is even



the possibility of their experiencing discrimination in the financial sector (Lusardi and Mitchell, 2014; Arcos-Medina et al., 2016; Dominguez Gijón et al.,
2018; Federici, 2018; Larraz et al., 2019).

Financial education allows for an increase in financial inclusion, under appropriate regulations, and for consumer protection schemes and technical
knowledge to improve the financial skills of all sectors of the population (CNBV, 2012). This allows for an increase in the population’s well-being, by
shifting income and consumption flows over time through savings and credit, as well as the accumulation of assets and the creation of retirement funds
(Raccanello and Herrera, 2014).

Carpena et al. (2011) conclude that greater financial knowledge creates positive changes in financial decisions. As a result, when there is greater
financial knowledge, income distribution is more equitable. This is why promoting financial education is another mechanism for redistributive policies to
improve economic equity (Oliver et al., 2017). Atkinson and Messy (2012) carried out a study to understand behavior in G20 countries, in which
Germany, Malaysia and Peru registered high levels of financial education and positive behaviors among the populace as they evaluate a purchase
before making it and plan for their future.

The benefits of financial education can extend to the economy in general, fostering the necessary skills to make informed and appropriate decisions, as
well as providing tools for people so they have the ability to defend their rights as financial consumers (García et al., 2013). Likewise, financial
education gives people skills to manage, develop and leverage financial concepts and products when the time comes to choose how to approach
financial resources, be they entrepreneurs or consumers (Sauza et al., 2018; Martinez, 2017; Lawns, 2017).

3. METHODOLOGY

The model used in this research involves the construction of an FEI for Mexico for the OECD, following Atkinson’s and Messy’s methodology (2012). It
considers three factors: financial knowledge, attitudes and behavior. The information was gathered by means of a survey of G20 countries. In the case
of Mexico we used the information from the CNBV-INEGI-ENIF 2018, choosing questions with factors of interest to the OECD, using a sample of 12,446
Mexicans.

The FEI is obtained by counting the number of correct answers to questions associated with the three factors of interest; the sum of the three scores
was then obtained to get the final index value (see table 1). In order to normalize the data and obtain the series variable for analysis, we multiplied by
100 and divided by 21 according to the total answers applied in the OECD survey.

 



 

The FEI is classified as low, medium and high; we also acquired the income quantiles. In order to know Mexican’s level of indebtedness, we gathered
information from ENIF regarding formal credits, taking into account the number of credit cards that survey respondents had, the amount they pay and
whether they have access to additional credits. In order to calculate how indebted Mexicans were in 2018, answers were coded in accordance with the
instruments applied by Rivera and Bernal (2018) (see table 2).

 



 

Due to the size of the sample, three intervals were used for distributing the population at the low, medium and high level of indebtedness (see table 3),
with interval values varying between 0-2 (low), 3-5 (medium), and equal to or greater than 6 (high).

 

 

In order to prove the hypothesis that an individual with greater financial education can increase their income levels, we use the model proposed by
Villagómez and González (2014), where:

Yi - Average monthly income;

FEi - Financial Education Index;

Ei - Level of education;

Ci - Control variables to identify the sociodemographic conditions of individuals;

Ui – Unobserved variables;



εi - Error term.

The dependent variable is the monthly average income level, while independent ones are the financial education index, level of education, and
dichotomous control variables which define the individual’s location, gender, age and whether they are the head of the household. In the case of the
region, six dichotomous variables were made: region 1 corresponds to the northwestern states: Baja California, Baja California Sur, Chihuahua,
Durango and Sonora; region 2 to the northeast: Coahuila, Nuevo León, San Luis Potosí and Tamaulipas; region 3 corresponds to western Bajío states:
Aguascalientes, Guanajuato, Jalisco, Michoacán, Nayarit, Querétaro, Zacatecas and Colima; region 4 is for Mexico City alone, due to its unique size
and dynamism; region 5 groups the states in the center of the country: State of Mexico, Hidalgo, Morelos, Puebla, Tlaxcala and Veracruz; Finally, region
6 corresponds to the south of the country with the states of Campeche, Chiapas, Guerrero, Quintana Roo, Tabasco, Yucatan and Oaxaca. The
grouping of states was carried out by the INEGI in collaboration with the National Banking and Securities Commission (CNBV), exclusively for the 2018
ENIF.

4. RESULTS AND DISCUSSION

Measuring financial education was an undertaking which the OECD started in 2009 with the development of a common method that could be used to
create a benchmark, track changes over time, used in G20 countries and adapted to the norms of each country (OECD, 2017). With values normalized
for 2017, the G20 averages 60.47% in financial education. Among the top-ranking countries are France with 70.95%, Norway and Canada with 69.52%
each, while Mexico ranks 12th with 57.62%. In contrast, estimates carried out by this study with data from 2018 show that Mexicans on average got
58.63% in financial education (see table 4), which corresponds to a difference of only 1% compared to the OECD data. This shows that in spite of
efforts carried out in the public sphere, such as the implementation of the ENEF proposed by the Ministry of Finance and Public Credit, there has only
been a marginal impact. Consistent with the results of Carpena et al. (2011), who demonstrated that greater financial knowledge causes changes in
financial decisions, disaggregating the analysis according to factors of interest, one even sees a decrease in financial behavior and attitudes, which in
the case of Mexico can be seen as an apparent deterrent to investing in financial markets.

 

 

The FEI distribution analysis was stratified by means of STATA, which allowed us to obtain three categories according to the sample: low, medium and
high. The low category includes individuals who have 0% to 54.76%, medium those with 54.77% to 64.29% and high those who have 64.30% to 100%.
Based on the population represented at the national level (see table 5), first place is the population with low levels of financial education, accounting for
38.94%, which explains negative behaviors and attitudes. According to Atkinson and Messy (2012), these factors show that individuals do not make a
proper assessment before making a purchase, do not monitor their income and expenses, do not plan for the future and do not invest in financial
market products.

 



 

Figure 1 shows that individuals with high income levels also have high levels of financial education. According to Jappelli (2010), this means that
individuals with high levels of financial education have a greater capacity to generate investment opportunities and participate more in financial markets.
According to Ocampo (2014), having a financial education allows one to be conscious of which decisions impact different stages of their life.
Conversely, individuals with low-income levels also find themselves in clusters of low levels of financial education, which results in an inefficient
allocation of savings and investments. This can then bring forth an inefficiency of financial market mechanisms, thereby causing a vicious cycle.

 

Figure 1. Financial education and income, 2018


Source: created by the authors using information from CNBV-INEGI-ENIF, 2018. 
Available at https://www.inegi.org.mx/programas/enif/2018/#Datos_abiertos

 

With regard to the results of the econometric study, a linear regression was estimated in the first stage using ordinary least squares (OLS). First,
statistical tests showed valid individual significances as the coefficients are significant with a reliability of 95% (see table 6). Similarly, a Pearson
correlation matrix and a variance inflation factor (VIF) were estimated, which cleared up problems of autocorrelation and colinearity. The Breusch-Pagan
test reveals the presence of heteroskedasticity, corrected by means of a linear estimation with robust standard errors. As the dependent variable was
estimated in logarithms, the magnitude of the coefficients is associated with elasticities, with the exception of the dummies.

 



 

The results of the estimate indicate that if a person increases their level of financial education by one additional unit on average, their monthly income
increases by 1.75%. This is interpreted as greater social inclusion and a direct relationship between the two variables is observed, which allows the
initial hypothesis to be ratified. This coincides with an increase in the population’s financial knowledge, and is associated with greater economic equity
(Oliver et al., 2017). To prove a causality between FEI and income, we performed a two stage least squares (2SLS) test. This made it possible to
correct problems of endogeneity and observe the performance of variables. The synchronic causality test performed to check FEI and income
performance is consistent with the literature, even when it is difficult to compare the cause between them (García-Ferrer, 2008).

On the other hand, the estimate results confirm a positive relationship between education and income. This can be interpreted as a potential increase of
9.14% in income for every additional year of schooling, a topic widely discussed in applied research and empirical evidence (Lucas, 1988; García-
Suaza et al., 2009; Lusardi and Mitchell, 2014; Lusardi et al., 2017).

For its part, the increase in age has a direct relationship with income, so income increases by 4.13% per additional year. This can represent the impact
of greater experience, both in work and resource management. Nevertheless, upon analyzing this exponentially (squared) elevated variable, a negative
income ratio of -0.05% is observed. This means that, in the long term, age has declining marginal returns associated with lower levels of labor
productivity and less access to financial services. These results are consistent with those found in García-Suaza et al. (2009).

The gender variable shows that once again there is inequality between men and women when it comes to economics. Men’s income is 42.96% greater
than women’s just for the sake of being men. This gap has been studied by Lusardi and Mitchell (2014), who found that factors such as education, type
of jobs, networking, availability and workplace discrimination are some of the causes for this bias (Federici, 2018; Larraz et al., 2019).

With regard to the regionalization of the country, one can see that the FEI varies from region to region and confirms a positive relationship with income,
as demonstrated by Jappelli (2010). For example, in the Northwest region 20.6% of the population finds itself with a high level of financial education,
which corresponds to their contribution to the national GDP (2.33%), especially in the entities of Baja California, Sonora and Chihuahua (INEGI, 2018).
It is possible that the activities of industrial and export companies in these entities encourage their human capital to acquire greater financial knowledge,
as the rights bestowed upon them in these companies make it easier to obtain financial services (Mejía, 2016). On the other hand, it was observed that
9.91% cluster together in Mexico City. This is possibly due to the degree to which financial institutions are concentrated in the place where they face the
most competition (BANXICO, 2013). As a result, there is a push for the widespread use of financial products by the populace, resulting in higher levels
of productivity. In the rest of the regions there are no significant differences in coefficients. However, it is important to point out that the low level of
financial education is directly connected to the low levels of development and the growing market share of microcredit organizations which encourage
savings in those regions (Aguilar-Pinto et al.,2017).

 



 

It is possible to point out, however, that there was an increase in financial education among the population, which generated confidence in the market
economy by allowing for more efficient allocations of funds for savings, investment and well-being. This allows individuals to develop skills and
awareness, thereby making informed and effective decisions to improve their economic well-being (Cartagena, 2008). According to Lo Prete (2013), an
increase in financial education hinders the growth of inequality as seen in countries where economic education is higher among the population.

Indebtedness levels are low (see Table 3), as 95.66% of respondents are in the range 0 to 2. This corresponds to the information in Table 8, where
28.76% have some bank credit, a credit card issued by a bank, department or self-service store or by some other financial institution. Those who have
access to credits use it to increase their economic well-being (Cartagena, 2008) by means of home improvements or purchases, land or vehicle
acquisition (23.6%); food, services and for personal use (18.3%); and expand or operate a business to improve their quality of life (17.3%). Only in the
latter case can the use of the credit have productive effects, as it is clear in the others that individuals’ financial knowledge is used to have lower levels
of indebtedness and for short-term consumption.

 



 

This makes it possible to verify that the use of credits is effecting a positive dynamic, as individuals acquire greater knowledge that allows them to
understand that their levels of indebtedness are related to their economic capacity, which is consistent with what Lusardi (2012) demonstrated.
However, there is still the problem of there being but a small percentage of Mexicans with formal credits from financial institutions. According to Table 9,
80.9% of respondents have no problems making their credit card payments; 63.1% pay the total amount required to generate no interest; and 97.7%
always pay on time which indicates appropriate behaviors towards indebtedness, which makes sense given the CNBV's (2012) claims that financial
education allows for increased financial inclusion and well-being (Raccanello and Herrera, 2014).

 

 

Schooling maintains a positive relationship with each individual’s type of income, as those with higher levels of schooling (Bachelor’s or Engineering
degrees) will have higher levels of financial education and more incentives for using the financial system’s products in a reasonable manner, as well as



a greater propensity to be citizens capable of understanding and taking advantage of economic and social policies.

Of the Mexicans surveyed, 54.69% were women who find themselves between low and medium levels of financial education and are laborers or self-
employed (see Figure 2), quite possibly due to there being discrimination in the financial system itself, issues of informality or because they do not have
proof of income (Arcos-Medina et al., 2016). Dominguez-Gijón et al. (2018) also believe that women have the ability to decrease their current
consumption and keep it steady over time in order to deal with future uncertainty. On the other hand, 70.3% of men with high levels of financial
education have high wages, as employees or laborers, quite possibly because upon starting their jobs they get benefits such as health care and a direct
deposit payroll account. This forces employees to increase their levels of financial education in order to properly use ATMs, their bank and payroll
accounts, and to obtain financial services from institutions. As such, men considered entrepreneurs for having a company and/or employees make up
2.1% of the sample. They tend to have a high financial education level which makes them able to set long-term goals and make effective decisions to
achieve them. They tend to better understand the financial market; and protect themselves from fraudulent practices thanks to what they have learned
(Martinez, 2017; Lusardi et al., 2017).

 

Figure 2. Gender, occupation and financial education level, 2018


Source: created by the authors with information from CNBV-INEGI-ENIF, 2018. 
Available at https://www.inegi.org.mx/programas/enif/2018/#Datos_abiertos

 

5. CONCLUSIONS

The strategy for increasing financial education levels in Mexico guarantees changes in financial knowledge, attitudes and behaviors. Increasing
financial education levels can in turn improve levels of social inclusion and well-being, regardless of the individual’s socioeconomic level as it would
grant them access to financial services based on their type and level of income. Greater financial education can occur in response to the population
having a bigger reaction to the growing supply of financial products and services, under regulatory systems, as long as they guarantee the protection
and interests of consumers given that the acquisition of financial products depends on positive financial behaviors and attitudes.

The public effort to increase financial inclusion will not see itself reflected in significant increases of people’s financial education. For this to happen, the
State must provide mechanisms and resources so that consumers feel confident in approaching institutions and obtaining the information and training
necessary to use them correctly. This would allow for greater benefits and investment opportunities for low-income individuals as long as they increase
their financial education levels.

Although Mexico has a financial system with multiple innovations, a significant part of its population does not have the skills needed to take advantage
of it. In order for financial education to achieve better living conditions, it must be comprehensive and accompanied by a level of financial inclusion
which allows for a close relationship between consumers and services, and which raises levels of well-being. Future research into financial education
can disaggregate information at the regional level and by gender and financial culture. It can also analyze the evolution of financial knowledge,
behavior, and attitudes over time.
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