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Abstract: Low levels of financial literacy cause people to have lower savings rates, higher
transaction costs, larger debts and the loans acquisition with higher interest rates, therefore it
becomes relevant to analyze the determinants of financial literacy. The aim of this research is
to identify whether there is an association between the financial literacy level and
sociodemographic characteristics. The Mexican Petroleum Company (Pemex) employees is
the population analyzed. Pemex is the state-owned oil and natural gas producer, transporter,
refiner and marketer in Mexico. A non-probabilistic convenience sampling was performed and
404 responses were obtained. The analysis of data was carried out with the Bayesian method.
The results show that there is an association between Pemex employees’ level of financial
literacy and their level of education, income, age and type of retirement saving. No association
was found between their level of financial literacy and gender, marital status and whether or
not they have children.
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1. Introduction

Several financial literacy definitions are found in literature. The attention to this
concept focuses on knowledge or the ability to use knowledge and even people’s self-
confidence towards their own financial actions (Zait and Berthea, 2014). Lusardi and
Mitchell (2014), refer to financial literacy as the ability individuals have to process
economic information correctly and make well-informed decisions that allow them to
understand terms such as wealth accumulation, debt and pensions.

Kaiser and Menkhoff (2017), state that financial literacy aims to improve the
individual’s financial knowledge and awareness, which allows them to function well
in their social and economic environment. Roa et al. (2018) agree with this definition
and add that financial literacy allows the individual to discern between the benefit of
choosing formal financing instruments or the risk of choosing informal financing
instruments. Santini et al. (2019) mention that financial literacy is associated with
socioeconomic characteristics, behaviors and attitudes, which is why it is understood
as the ability to use knowledge, skills and attitudes to manage resources correctly and
generate well-being over time.

Research in different parts of the world shows that, in general, the population’s
financial literacy levels are low, both, in developing and developed countries
(Atkinson and Messy, 2012; Antonio-Anderson et al., 2020; Klapper et al., 2014; Xu
and Zia, 2012). In Mexico, low financial literacy levels have been found in general
(Antonio-Anderson et al., 2020; Garc B, 2021), although the results vary depending on
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the sociodemographic characteristics of the population. As Lotto (2020) refers, adult
population exhibits large financial literacy gap, therefore, adults should not be
considered as a homogenous group, rather gender, age, education and income levels
should be taken into consideration while designing financial literacy improvement
public initiatives.

Low levels of financial literacy are concerning because they lead to lower savings
rates, higher transaction costs, larger debts, and the loans acquisition with higher
interest rates (Lusardi and de Bassa, 2013; Lusardi and Tufano, 2015; Oton and
Torrento, 2017). The analysis of the recent papers confirms that having a poor level of
financial literacy across different regions and nations is connected with ineffective
spending, planning and financial fragility (Amari et al., 2020), therefore, it becomes
relevant to analyze the determinants of financial literacy. On the other hand, having a
good level of personal financial management that includes knowledge of fundamental
concepts, arithmetic skills, interest rate calculation, understanding of the inflation
effect and risk diversification allows to improve an individual’s financial decision-
making (Lusardi, 2019). Particularly for workers, having good levels of financial
literacy allows them to face, with more resources, skills and knowledge, financial
challenges related to their activity, (Struckell et al., 2022) ranging from information
and sophisticated financial products (Kamakia et al., 2017) to responsibilities related
to social security and taxes (Van Rooij et al., 2007) as well as their retirement planning
(Lusardi and Mitchell, 2011b). In contrast, workers with low financial literacy,
worried about their personal finances may find it hard to focus at work and affect their
productivity (Kaur et al., 2021).

In Mexico, the analysis of the financial literacy of employees and workers has
been scarcely explored and the present research contributes to the existing literature
by analyzing the financial literacy of the employees of the Mexican state-owned
company that produces, transports, refines, and markets oil and natural gas, which
occupies the twelfth place in the world in oil production (Secretar & de Energ &, 2020).
The objective of this study is to identify whether there is an association between the
financial literacy level and the sociodemographic characteristics of Pemex employees.
The study is organized as follows. Section 2 presents the literature review. Section 3
presents the research methodology. The empirical results are presented in section 5,
followed by concluding remarks in section 6.

2. Literature review

Numerous studies have been carried out around the world on the financial literacy
of workers. Oton and Torrento (2017) identified in a group of employees that their
financial literacy level is moderate and that their greatest weakness lies in being able
to identify the best financial product and investment options. Poblacion and Manigo
(2022) found high financial literacy levels in a group of government employees in the
Philippines. Calepre et al. (2017) also identified a group of public and private school
teachers in the Philippines who have very low financial literacy levels. Clark et al.
(2015) found that the United States Federal Reserve employees have higher financial
literacy levels than the rest of the population.
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Several investigations show that the sociodemographic characteristics of the
population are decisive in financial literacy levels (Dewi, 2021). Regarding gender,
the evidence suggests that women have lower financial literacy levels than men (Adam
et al., 2018; Atkinson and Messy, 2012; Cup&k et al., 2018; Gutti, 2020; Gudjonsson
et al., 2022; Kiliyanni and Sivaraman, 2016; Klapper and Lusardi, 2020; Lusardi and
Mitchell, 2017; Niu et al., 2020; Philippas and Avdoulas, 2019; Rasool and Ullah,
2020; Tingh@y et al., 2021). According to Lusardi (2008), women’s low financial
literacy levels compared to men occur particularly in relation to knowledge about
diversification and risk. Fornero and Monticone (2011) identified that gender
disparities in financial literacy are related to socioeconomic status. Botazzi and
Lusardi (2020) state that the social and cultural environment in which boys and girls
develop is decisive in explaining gender differences. Bagci and Kahraman (2019)
found that gender has no significant effect on financial literacy, that the financial
literacy is affected by financial education and that there will not be any difference
between men and women if women are educated and equipped with financial
information as a part of the society. Irman and Fadrul (2020) also found no association
between gender and financial literacy. For Mexico, the evidence suggests lower
financial literacy levels in women (Garc &, 2021; Hern&ndez et al., 2022), even in
young students’ populations (Villagénez, 2016). However, Antonio-Anderson et al.
(2020) identified that adult Mexican women have higher financial literacy levels than
men.

Atkinson and Messy (2012) explain that income does not have an impact on
people’s ability to acquire knowledge. However, low income can be the explanation
for behaviors such as not saving or planning financially speaking. International
evidence shows that this variable, as well as educational level, maintain a positive and
statistically significant relationship with financial literacy (Atkinson and Messy, 2012;
Antonio-Anderson et al., 2020; Garc &, 2021; Garg and Singh, 2018; Klapper et al.,
2014; Kalmi and Ruuskanen, 2018; Hernandez et al., 2022; Nguyen et al., 2022).
Klapper et al. (2014) point out that in poor countries, there is no evidence that income
is associated to financial literacy levels as it is in rich countries, which could be related
to the educational and consumer protection policies that rich countries have.
Regarding educational level, Baihagqy et al. (2020) found that there is a significant
correlation between the investor education level and their understanding of financial
literacy, thus influencing investors in the financial decisions they make.

About age, Lusardi and Mitchell (2011a) show that the relationship between
financial literacy and age has an inverted U shape: low for people under 35 years of
age, increases as age increases, and decreases again in people over 65. Oton and
Torrento (2017) and Bawre and Kar (2019) agree with these inverted U results, as well
as Antonio-Anderson et al. (2020). In a regional analysis by Garc & (2021), age is a
variable that affects financial literacy differently depending on the Mexican region
analyzed. The results obtained by Hern&ndez et al. (2022) show that it is the youngest
who best answer the questions related to risk, diversification and compound interest.
However, the inverted U behavior is observed in relation to knowledge about inflation.
Garg and Singh (2018) identify that young people have the lowest financial literacy
levels and Bhushan and Medury (2013), Kim and Mountain (2019) as well as Irman
and Fadrul (2020) show that age is not related to financial literacy. Marital status is
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not associated to financial literacy level according to Filipiak and Walle (2015) and
Garc R (2021). Antonio-Anderson, et al (2020) found that people who live with a
partner have higher levels of financial literacy than those who live alone and
Hedrawaty et al. (2020) as well as Hern&ndez et al. (2022) confirmed these results,
particularly among married people. Lusardi and Tufano (2009) found that low
financial literacy levels were more prevalent among separated, widowed, and divorced
people.

People with economic dependents are more financially literate than those who do
not have dependents (Oton and Torrento, 2017; Hern&ndez et al., 2022). Antonio-
Anderson et al. (2020) not only agree with this, but also found that financial literacy
level increases with each additional dependent. Table 1 presents the results of different
studies conducted around the world on financial literacy and its relationship with
sociodemographic characteristic.

Table 1. Financial literacy and sociodemographic characteristics studies results.

Variable Findings Author
Lusardi, 2008; Fornero and Monticone, 2011; Atkinson and Messy,
2012; Kiliyanni and Sivaraman, 2016; Villagdnez, 2016; Lusardi and
Women have lower financial literacy levels than Mitchell, 2017; Adam et al., 2018; Cup& et al., 2018; Philippas and
men. Avdoulas, 2019; Botazzi and Lusardi, 2020; Klapper and Lusardi, 2020;
Gutti, 2020; Rasool and Ullah, 2020; Niu et al., 2020; Tingh&y et al.,
Gender 2021; Garc B, 2021; Hernandez et al., 2022; Gudjonsson et al., 2022.
ﬁg:gg; has no significant effect on financial Bagci and Kahraman, 2019; Irman and Fadrul, 2020.
\r:]V:r:nen have higher financial literacy levels than Antonio-Anderson et al., 2020.
The relationship between financial literacy and age
has an inverted U shape: low for people under 35 Lusardi and Mitchell, 2011a; Oton and Torrento, 2017; Bawre and Kar,
years of age, increases as age increases, and 2019; Antonio-Anderson et al., 2020; Hernandez et al. (2022).
decreases again in people over 65.
Age . -
Young people have the lowest financial literacy Garg and Singh (2018)
levels.
Ade is not related to financial literac Bhushan and Medury, 2013; Kim and Mountain, 2019; Irman and
g Y. Fadrul, 2020.
Income has a positive and statisticallv sianificant Atkinson and Messy, 2012; Klapper et al., 2014; Garg and Singh, 2018;
relationshi wri)th financial literac ysig Kalmi and Ruuskanen, 2018; Garc &, 2021; Hern&ndez et al., 2022;
Income P Y. Antonio-Anderson et al., 2020; Nguyen et al., 2022,
Income is associated to financial literacy levels. Klapper et al., 2014.
. . - - Atkinson and Messy, 2012; Klapper et al., 2014; Garg and Singh, 2018;
Education Education has a positive and statistically significant Kalmi and Ruuskanen, 2018; Baihaqqy et al., 2020; Antonio-Anderson

relationship with financial literacy.

et al., 2020; Garc B, 2021; Hern&ndez et al., 2022; Nguyen et al., 2022.

Marital Status

Marital status is not associated to financial literacy

level.

Married people and those who live with a partner
have higher levels of financial literacy than those

who live alone.

Financial literacy levels were more prevalent among
separated, widowed, and divorced people.

Filipiak and Walle, 2015; Garc &, 2021.

Antonio-Anderson et al., 2020; Hedrawaty et al., 2020; Hern&ndez et
al., 2022.

Lusardi and Tufano, 2009.

Economic
dependent

People with economic dependents are more
financially literate than those who do not have

dependents.

Oton and Torrento, 2017; Antonio-Anderson et al., 2020; Hern&ndez et
al., 2022.

Source: Authors.
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Based on the evidence presented in the literature review, the following null and
alternative hypotheses of the research can be deduced:

HO: There is probability of no association between financial literacy level and
each sociodemographic variable.

H1: There is probability of veracity of the association hypothesis between
financial literacy level and each sociodemographic variable.

3. Materials and methods

The study is a non-experimental design investigation based on how the inferences
about the relationships between variables are made without intervention or direct
influence.

3.1. Population and sample

According to Pemex (2020) Sustainability Report, presented on the official
website, at the end of 2020, the company had 146,782 employees, of whom 28% were
women and 72% men, distributed in different types of employment regimes. Table 2
presents the data used to calculate the sample size from the application of the following
formula:

n = (NZ_a’pq)/(e*(N —1) + Z_a’pq) @)

Table 2. Sample size.

Where: Value
Population size (N) 146,782
Confidence level (Z) at 95% 1.96
Probability event occurs (p) 50%
Probability event doesn’t occur (q) 50%
Margin of error (e) 5%
Sample size (n) 383

Source: Authors.

Considering the sample size, a non-probability sampling was carried out for
convenience and the electronic survey was sent via WhatsApp. Participation was
voluntary and anonymous and 404 responses were obtained. Removing atypical cases,
300 responses remained with 52% women and 48% men.

3.2. Instrument

To measure financial literacy, the instrument derived from Rieger’s research
(2020) is taken up. It is made up of 6 multiple-choice questions, of which the first 3
correspond to “the big three” by Lusardi and Mitchell (2011a) and the last three from
the research carried out by Cumurovic and Hyll (2019). With these questions, the
calculation of simple and compound interest, knowledge about inflation, the
relationship between risk and return, diversification and risk, investment funds and the
stock market are evaluated. Rieger (2020) demonstrated in his research that this
instrument turned out to be the most complete and adequate to measure financial
literacy because it has a reasonable amount of items that allows easy measurement and
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obtained good reliability (Cronbach’s alpha 0.62). As the instrument is made up by
dichotomous variables, its validation was carried out with the Kuder-Richardson
reliability test (KR-20). The coefficient allows establishing the reliability from the
means and variations of the instrument items. The mean of a dichotomous question is
the proportion of individuals who answer it correctly (p) and its variance is the product

of (p)(a):
KR = (=) (1-55)
where:

k = Number of instrument items.

p = Percentage of people who respond correctly to each item.

g = Percentage of people who answer incorrectly to each item.

¢ = total variance of the instrument.

According to the data of this research (k = 6; ¢ = 2.19; pq = 2.19), the KR-20
value is 0.50, which indicates that the reliability of the instrument is medium (0.41 to
0.60), according to the Palella and Martins (2003).

To create the financial literacy variable indicator, a scale was generated
considering the scores obtained in the six questions with a dichotomous result, where
1 = knows and 0 = does not know. Following the criteria used by Chen and Volpe
(2002), who classified the financial literacy levels in low, medium and high, and based
on the scores obtained, the scale was formed as follows: 1 = low (0-2), 2 = medium
(3-4) and 3 = high (5-6). The financial literacy level is shown in Table 3. To contrast
the HO p < 2 a t-test and its significance were carried out. The results show that the
significance value is less than 0.05, it means that the financial literacy level in sample
is greater than 2.

Table 3. Univariate descriptive analysis.

Financial literacy level (%)

Low (1) Medium (2) High (3) Total

17.7 40.00 42.3 100
T valueoogy 2.365 - - -
Calculated t valueeggr 5.809 - - -
P-value 0.00 - - -

Source: Authors.

3.3. Contrasting by the Bayesian method

On many occasions, only two hypotheses are formulated: one of no difference or
no association, noted as HO, and another as the opposite event. However, one
advantage of this model is that the Bayesian hypothesis test is not based on the
rejection of a null hypothesis, but on being able to contrast two hypotheses: the null or
no-effect (HO) against the alternative or effect (H1). The relationship between these
two hypotheses is summarized in the “Bayes or BF factor”. The Bayes factor BFOu
guantifies the probability that the data is observed under HO rather than under H1.
Therefore, BFOu can be interpreted as the relative support in the observed data for HO
versus H1. If BFOu is 1, there is no preference for HO or H1. If BFOu is greater than 1,
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HO is preferred. If BFOu is between 0 and 1, H1 is privileged. The Bayes factor of H1
versus HO, that is, reversing the order of the hypothesis, is denoted by BFu0 = 1/BFOu
(Hoijtink, et al. 2019). Then, the Bayes factor determines the relative probability of
the data under two different hypotheses (Poldrak, 2024) and is defined as:
_ p(dataH,)
~ p(dat / Hu)
where:
P(HO0) = Probability of no difference or no association.
P(Hu) = Probability of veracity of the difference or association hypothesis.
Table 4 shows the quantifiable values of the Bayer factor.

Table 4. Quantifiable values of the Bayes factor according to Jeffrey.

BFOu Null hypothesis over alternative Value
Very strong >30
Strong 10to 30
In favor of HO
Moderate 3.1t010
Anecdotal 1.1t03.1
No evidence 1
Anecdotal 0.3t00.9
Moderate 0.29t00.1
In favor of H1
Strong 0.091t0 0.03
Very strong <0.03

Source: Ramos-Vera (2021).

An interesting characteristic of the Bayesian method is the statistical evidence it
provides when contrasting the hypotheses. Lecoutre (1999) mention that, when
rejecting a hypothesis, classical statistics indicates that there is an effect, but not in
what direction or magnitude. On the other hand, Bayesian inference assesses the
credibility of the hypothesis, instead of making a decision to reject it or not, since the
decision rule, on which the calculation of a posteriori probabilities of the hypotheses
is based, depends on the results obtained (Alamilla-L&pez and Jimenez, 2010).

4. Results and discussion

For the simulation, the a priori values are formed from the percentage of the
demographic variables associated with the level of financial literacy variable (Table
5). A probability is assigned to each category to obtain an expected value according
to:

E(0) = A priori probability <Percentage + A priori probability <Percentage +...

To test the research hypothesis, where there is an association between the
financial literacy level and gender, the Bayesian logarithm was used. The results
shown in Table 6 indicate that there is not enough evidence to say that there is an
association between gender and the level of literacy, since the value of the Bayesian
Factor of 10.051 indicates that it is ten times more likely that there is a large difference
(strong) between the null hypothesis and the alternative hypothesis. The data supports
ten times more in favor of the null hypothesis.
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Table 5. A priori values of demographic variables and financial literacy level.

Financial literacy level

Demographic variable Low Medium High A priori probabilities
Gender

Women 28 62 66

Probability 0.15 0.4 0.45

Probability <Percentage 0.042 0.248 0.297 0.587
Educational level

Higher education level 26 46 61

Probability 0.25 0.45 0.35

Probability <Percentage 0.065 0.207 0.2135 0.4855
Age

31-40 18 36 98

Probability 0.2 0.5 0.3

Probability x<Percentage 0.036 0.18 0.294 0.51
Income level

$18,001-$25,000 23 34 24

Probability 0.25 0.5 0.25

Probability <Percentage 0.0575 0.17 0.06 0.2875
Marital status

Married 16 62 73

Probability 0.25 0.4 0.35

Probability <Percentage 0.04 0.248 0.2555 0.5435
With children 36 85 81

Probability 0.3 0.35 0.35

Probability <Percentage 0.108 0.2975 0.2835 0.689
Retirement planning

Pension 45 65 50

Probability 0.3 0.35 0.35

Probability <Percentage 0.135 0.2275 0.175 0.5375

Source: Authors’ results.

Table 6. Financial literacy level and gender.

Financial literacy level

Gender

Low Medium High Total
Women 28 62 66 156
Men 20 56 68 144
Total 48 118 134 300
Bayes factor 10.051

Source: Authors’ results.

However, the identification of the posterior distribution shows a difference in the
mean with respect to women and their level of financial literacy. Table 7 shows that,
in women, the financial literacy level oscillates between low and medium and it can
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be said with 95% certainty that the distribution of the low-level mean is between -.380
and 1.113. Regarding the median financial literacy level, the distribution of the median
is between —0.425 and 0.686. Both ranges (0.380 and 1.113; —0.425 and 0.686) are on
a continuum, which could be zero. This supports the conclusion that there is not much
evidence of a relationship between the variables.

Table 7. Financial literacy level and gender.

. 95% Simultaneous
Posterior

Interaction Interval

Financial literacy level /

Gender Median  Mean Variance Upper limit Il?r?qvivter
Women, Low 0.358 0.358 0.113 —0.380 1.113
Women, Medium 0.133 0.132 0.062 —0.425 0.686

Source: Authors’ results.

Figure 1 clearly shows the interaction between the variables. It is observed that
in the 95% simultaneous interval of the lower limit, a small difference is seen, while
in the upper limit a considerable difference is seen.

1.500

1.300

1.100
0.900
0.700
0.500
0.300
0.100
0.100
0.300
0.50
Posterior Median Posterior Mean Posterior 95% 95%
* Variance Simultaneous Simultaneous
L OW, Women s AVERAGE, Women
nterval. Lower  Interval. Upper

limit limit

Figure 1. Posterior distribution.

Regarding the hypothesis related to financial literacy and educational level, the
results (Table 8) show the value of the Bayes factor (0.005). This value indicates that
there is a 0.005 times probability against the null hypothesis and there is more evidence
for the alternative hypothesis. In other words, the data is very strongly against the null
hypothesis, therefore, there is a strong association between educational level and
financial literacy level, according to the criteria used to assess the importance of the
evidence for HO and for H1.

Figure 2 shows the a posteriori interaction of the study variables. It is seen that
in the interval of 95% of the lower limit, there is no association between the average
educational level and the average financial literacy level, nor between the average
level and the low literacy level.
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Table 8. Financial literacy level and educational level.

Financial literacy level / Educational level 1 2 3 4 5 Total
Low 0 4 0 18 26 48
Medium 7 39 0 26 46 118
High 4 26 11 32 61 134
Total 11 69 10 76 133 300
Factor Bayes 0.005
Note: 1 = Middle school; 2 = High school; 3 = Technical studies; 4 = Bachelor’s degree; 5 = Master’s
degree.
Source: Authors’ results.
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Figure 2. Posterior distribution; Educational level and financial literacy level.

Regarding the research hypothesis that corresponds to the association between
the financial literacy level and age. Table 9 shows the results that indicate that there
is very strong evidence against the null hypothesis, according to the criteria used to
assess the importance of the evidence for HO and for H1. This means that there is an
association between the financial literacy level and the people’s age.

However, when identifying the posterior distribution, there is a difference in the
mean with respect to age and financial literacy level. The financial literacy level is
higher in people who were between the ages of 31 and 40. In addition, it is observed,
at a 95% credible interval, the values of each category (financial literacy level and
age), none of them have the possibility of being zero. This supports the conclusion that
there is evidence that a relationship exists between the variables.

10
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Table 9. Financial literacy level—age.

Age
Financial literacy level

<30 31-40 41-50 >51 Total
Low 4 18 11 15 48
Medium 27 36 41 14 118
High 10 98 26 0 134
Total 41 152 78 29 300
Bayes factor 0.00

Source: Authors’

results.

Table 10. Posterior distribution of simulated interactions.

Posterior 95% Simultaneous Interval
Interaction Median Mean Variance Lower limit Upper limit
Low <30 -4.018 —-4.179 2.053 -9.273 -1.316
Low, 31-40 —4.800 -5.002 1.807 —9.968 —2.518
Low, 41-50 -3.978 —4.159 1.852 -9.127 -1.515
Medium, < 30 -2.120 —2.303 1.876 —7.339 —0.380
Medium, 31-40 —4.062 —4.257 1.785 —9.253 -1.734
Medium, 41-50 -2.607 —2.809 1.800 —7.776 -0.253
Source: Authors’ results.

Regarding the research hypothesis that corresponds to the association between
the financial literacy and income level, Table 11 shows that there is evidence in favor
of the alternative hypothesis (H1), since the Bayes Factor is 0.0, according to the
criteria used to assess the importance of the evidence for HO and for H1. The data are
very strongly against the null hypothesis. This means that there is an association
between the income and financial literacy level.

Table 11. Financial literacy level—income level.

Income level (Mexican pesos) Low Medium High Total
No income 0 0 1 1
3500-7000 2 12 4 18
7001-11000 0 17 17 34
11001-18000 8 35 33 76
18001-25000 23 34 24 81
25001-30000 7 6 2 15
30001-40000 6 4 1 21
40001-50000 1 2 8 1
50001-60000 1 2 18 21
More than 60000 0 6 16 22
Total 48 118 134 300
Bayes factor 0.00

Source: Authors’ results.

11
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Table 12 shows the a posteriori interaction of the study variables. The credible
interval, from the relationship of the variable to 95%, indicates that only two of the 18
relationships between the literacy-income level are on a continuum, where they do not
have the possibility of being zero. This indicates that the observed data support the
association between the financial literacy level and income.

Table 12. Posterior distribution of financial literacy level and income level
interaction.

Posterior 95% Simultaneous Interval

Lr;’;(:)rsction (Mexican Median Mean Variance Lower limit Upper limit
Low, No income 2.379 2.399 3.895 —4.063 8.897
Medium, No income 0.021 —0.083  2.522 —6.559 4.368
Low, 3500-7000 2.676 2.814 2.387 -0.972 9.272
Low, 7001-11000 —0.049 —0.044  3.400 —6.472 6.370
Low, 11001-18000 1.838 2.026 1.930 —0.997 8.102
Low, 18001-25000 3.145 3.355 1.852 0.559 9.411
Low, 25001-30000 4.353 4.500 2.308 1.005 10.851
Low, 3000140000 2.659 2.835 2.028 —-0.322 8.985
Low, 40001-50000 1.550 1.676 2.519 -2.721 7.955
Low, 50001-60000 0.786 0.904 2.467 -3.612 7.191
Medium, 3500—7000 1.844 1.873 0.518 —0.047 4.175
Medium, 7001-11000  0.916 0.933 0.331 —0.598 2.747
Medium, 1100118000 0.967 0.997 0.273 —0.440 2.624
Medium, 18001-25000 1.264 1.276 0.284 —-0.149 3.003
Medium, 2500130000 1.870 1.894 0.774 —-0.587 4.879
Medium, 3000140000 0.000 0.000 0.524 —2.298 2.097
Medium, 40001-50000 -0.267 -0.283  0.716 —2.933 2114
Medium, 50001-60000 -1.021 -1.049  0.665 -3.778 1.280

Source: Authors’ results.

As for the hypothesis: financial literacy level and marital status, Table 13
presents the value of the Bayes Factor (2.1) indicating that the null hypothesis is twice
as likely to occur. In other words, the association between the two variables marital
status and financial literacy level is anecdotal (weak) according to the criteria used to
assess the importance of the evidence for HO and H1.

Table 13. Financial literacy level—marital status.

Financial literacy level Single  Married  Divorced Common-law marriage  Total

Low 17 16 11 4 48
Medium 34 62 7 14 117
High 33 73 10 19 135
Total 84 151 28 37 300
Bayes factor 2.1

Source: Authors’ results.
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Table 14 shows the a posteriori interaction of the study variables. The financial
literacy level is higher in married people. Furthermore, with a 95% credible interval
the distribution of the mean values of each of the ratios, zero may be present, indicating
that there is not much evidence to support the alternative hypothesis.

Table 14. Posterior distribution of financial literacy level and marital status
interaction.

Interaction Median Mean Variance  Lower limit Upper limit
Low, single 0.790 0.809 0.361 —0.691 2.580
Low, married —0.055  —0.039 0.340 -1.470 1.602
Low, divorced 1.638 1.647 0.473 —-0.067 3.586
Medium, single 0.323 0.327 0.177 -0.771 1471
Medium, married 0.128 0.128 0.147 —0.880 1.206
Medium, divorced 0.062 0.055 0.352 -1.541 1.593

Source: Authors’ results.

Regarding the hypothesis related between the financial literacy level and the
variable children, the value of the Bayes Factor (1.696) indicates that there are 1.696
more probabilities that the null hypothesis will occur. In other words, there is no
association between the children variable and the financial literacy level, according to
the criteria used to assess the importance of the evidence for HO and H1. Table 15
shows the results.

Table 15. Financial literacy level—children.

Financial literacy level Without children With children Total
Low 12 36 48
Medium 32 85 117
High 54 81 135
Total 98 202 300
Bayes factor 1.696

Source: Authors’ results.

The identification of the posterior distribution of interactions is different with
respect to whether people have children or not. The interaction between the children
variable and financial literacy level shows a difference in the mean and with a 95%
credible interval, the values within those limits have the possibility of being zero,
which supports the conclusion that there is no plenty of evidence that the alternative
hypothesis occurs.

Table 16. Posterior distribution of financial literacy level—having children
interaction.

Posterior 95% Simultaneous Interval
Interaction Median Mean  Variance Lower limit  Upper limit
Low, Without children -0.626 -0.630 0.139 —1.472 0.181
Medium, Without children -0.524 -0.527 0.074 -1.162 0.078

Source: Authors’ results.
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Regarding the hypothesis related between financial literacy level and the type of
retirement, Table 17 shows the results. The value of the Bayes Factor (0.00) is
appreciated, which indicates that there is very strong evidence against the null
hypothesis. That is, there is an association between the type of retirement and the
literacy level, according to the criteria used to assess the importance of the evidence
for HO and for H1.

Table 17. Financial literacy level—type of retirement.

Financial literacy level Don’thave  Pension Afore I don’t know Total
Low 3 45 0 0 48
Medium 31 65 11 10 117
High 43 50 39 3 134
Total 77 160 50 13 300
Bayes factor 0.000

Source: Authors’ results.

5. Discussion

Financial literacy is an essential life skill and high on the policy agenda in some
countries (OECD, 2014). In order to increase the levels of financial literacy, the design
of strategies based on the evidence derived from scientific analysis is required. The
objective of this research is to analyze whether there is an association between
sociodemographic variables and financial literacy level of the Mexican state-owned
Petroleum Company’s employees. The results show that there is an association
between Pemex employees’ level of financial literacy and their level of education,
income, age and type of retirement saving. No association is found between their level
of financial literacy and gender, marital status and whether or not they have children.
The results of this research contribute to the existing evidence on financial literacy in
Latin America, a context less explored than the European or Asian one.

Of the sociodemographic variables analyzed among Pemex employees, those that
showed an association with the financial literacy level are: educational level, income
level, age, and type of retirement. No association is found between gender, marital
status and having children. Regarding gender, the evidence found in the literature is
conclusive regarding the lower financial literacy level that women have compared to
men. However, the results of this study show that in the Pemex employee population,
these two variables are not related. A possible explanation for this result could have to
do with a similar social and cultural environment where this population grew up,
similar to what Bottazzi and Lusardi (2020) refer to.

In the literature, there is strong evidence on the significant and positive
relationship that exists between the financial literacy level and the educational level.
The results of this study coincide with the literature in the sense of the strong
association found between the educational level of Pemex employees and their
financial literacy level.

The results show an association between participants age and their financial
literacy level. In agreement with findings of Antonio-Anderson et al. (2020) the age
group with the highest financial literacy level was between 31 and 40 years. Another
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result of strong association is found between financial literacy and income level. In
this variable analysis, it is evident that there are no low financial literacy levels among
people with higher incomes, although in the lowest incomes, there is a percentage of
the population that has high financial literacy levels. The results also show that there
is no association between the participants’ marital status and having children with their
financial literacy levels. Regarding marital status, the results of no association with
financial literacy of the population coincide with Filipiak and Walle (2015) and with
Garch (2021), as well as with Hern&ndez et al. (2022) who also identified in a
population of Mexicans that the highest financial literacy level is found among married
people. Regarding having children, the results of this study contrast with those found
by Oton and Torrento (2017) and Hern&ndez et al. (2022), who identified that there is
a significant relationship between the two variables.

Finally, the results show an association between the financial literacy of Pemex
employees and their type of retirement. This result aligns with the strong evidence in
the literature regarding how a higher level of financial literacy favors positive behavior
towards savings and particularly towards retirement savings.

6. Conclusion

Until 2015, Pemex employees were guaranteed full payment of their pension by
the company. However, as of 2016, the incorporation of new employees is carried out
under the defined contribution plan. Besides this, the retirement age in the Company
was increased from 55 to 60 years. With the change in the retirement conditions,
Pemex employees need a good level of financial literacy that allows them to generate
the necessary savings to maintain their standard of living at the time of retirement. In
this sense, the result of this research becomes relevant, by providing evidence that
allow Pemex authorities the design of strategies aim to improve financial literacy level
of the Company employees.

The results of the study also provide evidence to the Pemex authorities about the
importance of supporting its employees academic training since the educational level
is a variable strongly associated with the financial literacy level. If people increase
their educational levels, it will undoubtedly be to the benefit of the company and the
work they do there, and at the same time, it gives them opportunities to improve their
living conditions, based on more effective decision-making in financial matters. Based
on the results, financial training for older workers should also be considered.

The limitations of the study were in the possibility of including a greater number
of low-paid workers in the analysis. Those who perform the simplest functions in the
organization because due to their activity it is more complicated to survey them. An
analysis of the incidence of financial literacy on workers’ financial satisfaction and
their levels of well-being is proposed as a future line of research.
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