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Abstract: Success in the current complex and sophisticated financial marketplaces depends on the
ability of people to make sustainable financial decisions to improve their future well-being, for which
financial literacy is a pathway. This study examines the relationship between the demographic and
socio-economic factors and financial literacy in Japan by segregating financial literacy into financial
knowledge, attitude, and behavior, and providing a deeper understanding of the relationships.
The methodology included using data from the Financial Literacy Survey 2016 by the Central
Council for Financial Services Information of Japan. We used a linear regression model to explain
how demographic and socio-economic factors relate to financial knowledge, attitude, and behavior.
Results show that education, the balance of financial assets, and the use of financial information
are positively related, while the experience of financial trouble is negatively related to financial
knowledge, attitude, and behavior. We show that males are more financially knowledgeable than
females, but females are more positive than males with regard to financial behavior and financial
attitude. Age is positively related to financial knowledge but negatively related to financial attitude,
thus suggesting that middle-aged people in Japan are more financially knowledgeable, but younger
and older people are more positive with regard to financial behavior and attitude. The findings have
implications for policymakers.

Keywords: financial literacy; financial knowledge; financial behavior; financial attitude; demographic
and socio-economic characteristics

JEL Classification: D14; D19; D10

1. Introduction

Financial literacy has gained much interest from academia and policymakers in the last few
decades because of its relevance to people’s sustainable economic and financial decisions to improve
their future well-being. The growing complexity of financial and commodity markets could lead
unaware consumers to make poor choices. The necessity of financial literacy is conceived because
of consumers’ lack of knowledge and susceptibility to making wrong decisions [1-3]. In a modern
society, people often struggle with financial problems and face various crises of their own. The extent
of government regulations in an open market economy can only give some protection, but never
guarantee success in financial and economic transactions. Hence, the government’s initiative to spread
financial literacy among people is highly desirable. A concerted effort from the government and other
competent authorities would facilitate financial literacy among the masses. Financial literacy enables
people to understand the nature and behavior of financial and economic issues. Previous studies
found a relationship between financial literacy and retirement savings plans, insurance policies, wealth
accumulation, consumption decisions, and stock market investments [4-8]. Financial literacy at the firm
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level was found to be helpful for its sustainable development [9]. There is a dire need for formal and
informal financial education in the countries to improve financial literacy conditions. Shim et al. [10]
argued that financial education at home and schools helps to acquire financial knowledge, which also
shapes people’s attitude and financial behavioral intentions. Emphasizing the importance of financial
literacy, the US government created the Financial Literacy and Education Commission after enacting
the Financial Literacy and Education Act in 2003. A non-profit organization called the Jump$tart
Coalition for Personal Financial Literacy (based in Washington, D.C.) was created in 1995 to encourage
financial literacy among young people. A declaration by the G20 leaders in 2012 prioritized the
development of national strategies for financial education. The “Agenda for Finance and Economics
Education in 2005” and “Financial Education program in 2007” show the Japanese government’s
initiative to propagate financial literacy among its citizens [11]. The program designed financial
education for Japanese students depending on age. In response to the G20 declaration, the Financial
Services Agency of Japan (FSA) organized a study group in 2012, which set minimum requirements
for financial literacy education in Japan. In addition, the Central Council for Financial Services
Information (CCFSI) formed a committee in 2013 to promote financial education [11]. These initiatives
demonstrate how governments prioritize financial literacy in national strategies. Despite all of these
efforts, financial education at the school level is inadequate to foster proper financial knowledge among
students. The financial education curriculum is not well organized. Moreover, there are inadequate
qualified teachers to disseminate financial education at the school level [12]. The informal financial
education is barely present in the country. Experts have put in some effort to conduct television
programs and training arrangements for professionals. There should be a concerted effort from the
government, different committees, and research groups to implement the suggested programs in the
country. Since the ministry of education is responsible for formulating the national education program,
they must coordinate the whole effort to expand financial education throughout the country.

Financial literacy, as used in the academic literature, is predominantly based on financial
knowledge as the basis for its measurement. Despite consensus on the importance of financial
literacy, its definition and measurement differ greatly across agencies and research studies. Marcolin
and Abraham [13] emphasized the need to find a standard measure of financial literacy. Moreover,
Schmeiser and Seligman [14] found problems measuring financial literacy because respondents do not
answer financial literacy questions consistently. Thus, researchers need an appropriate definition and
measurement of financial literacy to understand its outcomes. Huston [15] founds several important
facts regarding existing definitions and measurement techniques for financial literacy in a review
of seventy studies. First, most studies did not include a definition and used financial literacy and
financial knowledge interchangeably. Second, most studies with definitions relied on either ability or
knowledge, but the US Financial Literacy and Education Commission and Jump$tart Coalition for
Personal Financial Literacy used both financial knowledge and ability in their definition. The Financial
Literacy and Education Commission [16] defines financial literacy as “the ability and awareness to use
knowledge and skills to manage financial resources to achieve maximum financial well-being,” while
Jump$tart Coalition for Personal Financial Literacy [17] defines it as “the ability to use knowledge and
skills to manage one’s financial resources effectively for lifetime financial security.” It is evident that all
of these institutions define financial literacy from the viewpoint of financial knowledge and the ability
to understand financial issues. People’s ability to convert financial knowledge into practice was largely
ignored until the Organization for Economic Co-operation and Development (OECD) incorporated
it into their definition of financial literacy. The OECD defines financial literacy as “the knowledge
and understanding of financial concepts and risks, and the skills, motivation, and confidence to apply
this knowledge and understanding to make effective decisions across a range of financial contexts,
to improve the financial well-being of individuals and society, and to enable participation in economic
life” [18,19].

Several studies worldwide utilized demographic and socio-economic determinants of financial
literacy using conventional definitions of it that measure people’s understanding of financial concepts.
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Van Rooij, Lusardi, and Alessie [5]; Alessie etal. [20]; Brown and Graf [21]; Hung, Yoong, and Brown [22];
Lusardi and Mitchell [23]; Atkinson and Messy [19]; Kadoya et al. [24]; Kadoya and Khan [25,26];
Kadoya et al. [27]; Watanapongvanich et al. [28]; and Sekita [29] provide evidence that men are
more financially literate than women. Others report a significant non-linear age effect on financial
literacy. Middle-aged people are more financially literate than younger and older people [7,30,31].
Agarwal et al. [32] argued that people become more financially literate through experience but begin
to lose financial literacy in old age due to decreases in cognitive ability. Researchers argue that
education enhances cognitive ability, which in turn increases financial literacy [33]. Lusardi and
Mitchell [7,31]; Lusardi, Mitchell, and Curto [30]; and Danes and Haberman [34] provide empirical
evidence of the positive relationship between education and financial literacy. Urban et al. [35] argued
that financial education requirements at the school level were associated with better credit outcomes.
Lusardi and Mitchell [23] found that employed people tend to be more financially literate than their
unemployed counterparts are due to the experience they gather from the workplace. Earning capacity
and asset balance could be important contributors to financial literacy as well. Atkinson and Messy [19],
Monticone [36], Lusardi and Tufano [37], and Guiso and Jappelli [38] showed that household income
and assets contribute positively to financial literacy. However, findings of previous studies are based
on financial knowledge as the basis for measuring financial literacy. Financial behavior or the financial
attitude of people has rarely been studied as a component of financial literacy, although positive
outcomes of financial literacy largely depend on people’s financial behavior [19].

The objective of this study is to examine the relationship between demographic and socio-economic
factors and financial literacy from a broader perspective by dividing financial literacy into financial
knowledge, attitude, and behavior. Our measure of financial knowledge, behavior, and attitude
generally follows the definition of financial literacy provided by the OECD [18,19], which focuses on
operationalizing financial knowledge in addition to understanding financial concepts. Given the lack
of study on the role of financial behavior and attitude in understanding financial literacy, we use a
new and large-scale survey conducted by the Central Council for Financial Services Information of
Japan to provide evidence on financial literacy from the viewpoint of financial knowledge, behavior,
and attitude. Our study contributes to the existing literature in at least three ways. First, to the best
of our knowledge, this is the first study in Japan that examines the factors affecting financial literacy
in terms of financial knowledge, financial attitudes, and financial behavior. Previous studies mostly
followed Lusardi and Mitchell’s [39,40] methodology, which uses questions to measure financial
knowledge [8,26,27,29]. Second, this study provides evidence on the interrelationships among financial
knowledge, behavior, and attitude. Finally, this study examines how demographic and socio-economic
factors are associated with financial knowledge, behavior, and attitude.

The rest of the paper proceeds as follows. Section 2 describes the data and the
methodology, Section 3 discusses the empirical findings, Section 4 discusses the empirical findings,
and Section 5 concludes.

2. Data and Methodology

2.1. Study Data

This study uses data from a large-scale questionnaire survey called the Financial Literacy Survey
2016 by the Central Council for Financial Services Information of Japan that collected information
on the financial knowledge and financial decision-making skills of individuals over 18 years of age.
The online survey was conducted throughout Japan between February 2016 and March 2016. The full
sample consists of 25,000 individuals between 18 and 79 years old and covers all prefectures and
major cities, chosen based on the proportion of Japan’s demographic features. Samples were selected
randomly to satisfy the sample composition ratio. Participants registered with the survey company
were sent an e-mail requesting participation in the survey. Respondents accessed the designated URL
containing the survey questions and answered them on the website. The questions were a combination
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of true or false, qualitative statements, and multiple-choice questions and were designed in accordance
with the National Financial Capability Study of the US Financial Industry Regulatory Authority [41]
and the OECD. Our study uses a sample of 16,345 respondents who responded to all the questions.

2.2. Variables and Measurement Issues

2.2.1. Dependent Variable

In this study, we measured financial knowledge, financial behavior, and financial attitude to
understand various aspects of financial literacy. These three components of financial literacy are
the dependent variables in this study. Given the challenges of using traditional questions about
financial knowledge to measure financial literacy accurately [14], we adopted the methodology of the
OECD [18,19] in measuring financial literacy from a broader perspective. We argue that this provides a
more accurate measure of financial literacy, because high scores on financial knowledge, attitude, and
behavior reflect that respondents are not only knowledgeable but can also translate this knowledge
into financial decision-making.

Financial knowledge: Financial knowledge measures the ability to understand financial
calculations, specifically the implications of interest rates, inflation, and the risk and return on
financial securities. Financial knowledge develops into the skills necessary to moderate people’s
financial behavior and attitude. We used the questions below to measure financial knowledge.
We assigned 1 for each correct answer and 0 for each wrong answer. The financial knowledge score is
obtained by averaging the total score obtained from answering the questions correctly. Thus, it ranges
between 0 and 1.

Suppose you put 1 million yen into a savings account with a guaranteed interest rate of 2%
per year.

e If no further deposits or withdrawals are made, how much would be in the account after one year,
once the interest payment is made?

e  Then, how much would be in the account after five years?

e  Does high inflation mean that the cost of living is increasing rapidly?

e Isaninvestment with a high return likely to be high-risk?

e  Does buying a single company’s stock usually provide a safer return than a stock mutual fund?

Financial Behavior: Financial behavior is an important element of financial literacy, which
measures how people act in financial transactions. In other words, it measures whether they skillfully
utilize financial knowledge to make better financial decisions. Generally, positive outcomes of financial
knowledge depend on how positively people behave financially. We used the following qualitative
statements to measure financial behavior. The statements were measured on a five-point Likert scale,
where 1 = strongly agree and 5 = strongly disagree. We assigned 1 point for respondents who put
themselves at 1 or 2 on the scale and assigned 0 otherwise. The financial behavior score is obtained by
averaging the total score. Thus, it ranges between 0 and 1. We considered higher scores as a reflection
of positive behavior.

e  Before I buy something, I carefully consider whether I can afford it.
e I pay my bills on time.

e Isetlong-term financial goals and strive to achieve them.

e Ikeep a close personal watch on my financial affairs.

Financial attitude: Financial attitude, which measures people’s outlook toward financial issues, is
also an important element of financial literacy. The yardstick to measure financial attitude is whether
people place enough emphasis on their financial issues to secure future benefits. If people have a
negative attitude towards financial issues regarding future security (e.g., future savings), they will
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be less likely to secure their future. Similarly, if people place higher importance on short-term wants
over long-term security, they are less likely to save for the future and make long term financial plans.
Financial attitude does not consider the capacity of people to save more for the future. Rather, it focuses
on whether people place enough importance on future financial security. It is related to the present bias
avoidance, which indicates people’s positive financial attitude desire to secure their future. A positive
financial attitude is, thus, related to a sustainable financial decision. Both the questions that have been
used to measure financial attitude in this study are related to people’s present bias; that is, whether
people place higher importance on the present or on the future. People are assumed to have a positive
financial attitude if they avoid present bias in favor of the future. Thus, placing higher importance
on future savings rather than current consumption is a sign of a positive financial attitude. Xiao and
Porto [42] provided evidence that present-biased consumers are more likely to spend in the present
and less likely to save for the future. The main difference between financial behavior and financial
attitude is that financial behavior refers to actual financial transactions or efforts made by people, while
financial attitude refers to people’s outlook. For example, having a long-term financial goal is related to
financial attitude while investing in pension schemes, saving for a rainy day, or investing in profitable
ventures are related to financial behavior. Although financially knowledgeable and skillful people
are more likely to have a positive attitude towards financial transactions, it is not always true [43].
Sometimes, people may fail to translate their knowledge and skills into attitude. We used the following
statements to measure financial attitude:

e Ifind it more satisfying to spend money than to save it for the long term.
e Itend to live for today and let tomorrow take care of itself.

Both statements were measured on a 5-point Likert scale, where 1 = strongly agree and 5 = strongly
disagree. We assigned 1 point for respondents who put themselves at 1 or 2 on the scale and assigned 0
otherwise. The financial attitude score is obtained by averaging the total score. Thus, it ranges between
0 and 1. We considered higher scores as a reflection of a positive attitude.

We also constructed a full measure of financial literacy, which includes all three components.
The overall financial literacy is measured by averaging the values of financial knowledge, behavior,
and attitude. In addition to the three components, the overall measure of financial literacy is also used
as a dependent variable of this study.

Table 1 reports the interrelationships among financial knowledge, attitude, and behavior of the
survey respondents. The results show a significantly positive relationship among financial knowledge,
behavior, and attitude. The results support the implications of the conceptual model developed by
Shim et al. [10], where they showed that financial knowledge, behavior, and attitude are interlinked
through financial socialization agents, demographics, and personal values. Their results suggest that
self-actualizing personal values and financial education at home and school help to acquire financial
knowledge, which also shapes their attitude and financial behavioral intentions.

Table 1. Relationship among financial knowledge, behavior, and attitude.

Financial Knowledge Financial Behavior Financial Attitude
Financial knowledge 1
. . . 0.2272
Financial behavior (0.00) 1
. . . 0.2151 0.3979
Financial attitude (0.00) (0.00) 1

Note: p values within parentheses.

2.2.2. Independent Variables

To explain financial knowledge, behavior, and attitude in Japan, we include several variables
related to respondents’ demographic and socio-economic characteristics. We include gender because
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it appears to be an important feature related to financial literacy. Gender is a well-studied issue in
the literature of financial literacy. Previous studies found that males are more financially literate than
females [5,19,20,22,40]. Kadoya and Khan [26] and Sekita [8,29] found similar evidence for Japan.
In this study, we have used gender as a categorical variable, where 0 indicates females and 1 indicates
males. We also include age because previous studies found a non-linear relationship with financial
literacy, in which financial literacy is higher for middle-aged respondents as compared to younger and
older respondents [7,29,30]. Given the probable non-linear relationship, we included an “age squared”
variable in the model as well. In this study, age indicates the actual age of respondents and has been
used as a continuous variable. We include respondents’ education because education enhances money
management capacity and cognitive ability, which contribute to attaining financial literacy [29,30,33].
We coded respondents’ education as the actual years of education received by the respondents,
which they reported as 9 years (middle school graduate), 12 years (high school graduate), 14 years
(specialized training college or junior college/ college of technology graduate), 16 years (university
graduate), 18 years (postgraduate; master’s), and 21 years (postgraduate; Ph.D.). Respondents’
employment status is also an important predictor of financial literacy. Lusardi and Mitchell [23] found
that employed respondents were more literate than their unemployed counterparts are. We used
respondents’ employment status as a categorical variable where 1 indicates that respondents are
company employees, government employees, self-employed, and part-time employed and 0 indicates
that respondents are not conventionally employed in any formal institution but rather are full-time
homemakers, students, unemployed, retired, or engaged in unspecified sectors. Thus, the employment
status variable does not merely indicate whether respondents are employed or not but rather indicates
the condition of their employment. Financial conditions, as reflected by household income and balance
of assets, can also explain financial literacy. There is sufficient evidence from empirical studies that
household income and assets are positively linked to financial literacy [26,37,38]. We used both the
income and financial assets variables as continuous variables.

In addition to these traditional demographic and socio-economic variables, we included two
new variables that prior studies did not use to examine their relationship with financial literacy:
respondents’ experience with financial trouble, assuming that such experiences in the recent past
are negatively related to financial literacy; and willingness to acquire financial knowledge from
newspapers, magazines, television, and the internet as a predictor of financial literacy, since people
who acquire financial information are more likely to be financially literate. Both variables have been
used as categorical variables.

Table 2 provides the summary statistics of the variables used in this study. Respondents” average
financial knowledge, behavior, and attitude scores are 0.63 (standard deviation (SD) = 0.32), 0.67
(SD =0.31), and 0.46 (SD = 0.41), respectively. The demographic and socio-economic background of the
respondents indicates that more than half are male (53%), are 48.69 years old on average (SD = 16.49),
earn an average yearly income of 5.15 million yen (SD = 3.19 million yen), have a 7.31 million yen
balance of financial assets (SD = 7.19 million yen), 58.67% are either fully employed or have some
part-time jobs, have more than a college level education (mean = 14.26 years and SD = 2.06 years), only
6.64% faced financial trouble, and 58.12% often acquire financial and economic information.

Table 2. Descriptive statistics.

Variable Observations Mean SD Min Max
Financial knowledge 16,345 0.6300 0.3239 0 1
Financial behavior 16,345 0.6655 0.3105 0 1
Financial attitude 16,345 0.4624 0.4140 0 1
Male 16,345 0.5325 0.4990 0 1

Age 16,345 48.6849 16.4930 18 79
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Table 2. Cont.

Variable Observations Mean SD Min Max
Employed 16,345 0.5867 0.4924 0 1
Education 16,345 14.2572 2.0589 9 18

Financial trouble 16,345 0.0664 0.2490 0 1
Financial information 16,345 0.5812 0.4934 0 1
Income (million yen) 16,345 5.1515 3.1850 0 15

Financial assets (million yen) 16,345 7.3100 7.1879 0 20

Note: SD stands for standard deviation.

Table 3 shows the distribution of financial knowledge, financial behavior, and financial attitude
based on demographic features such as age, gender, and education. The results show a positive
trend of age with financial knowledge, behavior, and attitude. We divided respondents into three age
groups: younger than 40 years, between 40 and 64 years, and older than 64 years. In all components
of financial literacy, older respondents scored higher than middle-aged and younger respondents.
We have interesting results when dividing the components of financial literacy based on gender.
Males scored higher on financial knowledge than females. However, females scored higher on financial
behavior and financial attitude than males. We divided respondents into three education groups: less
than 12 years (below college level), between 12 and 14 years (college level), and more than 16 years
(postgraduate level). The distribution of financial literacy components across education groups also
shows a positive trend. In all components of financial literacy, highly educated respondents performed
better than their less-educated counterparts.

Table 3. Distribution of financial literacy by age, gender, and education.

Variables Financial Financial Financial
Knowledge Behavior Attitude
<40 years 0.5342 0.6224 0.4044
Age 40-64 years 0.6573 0.6617 0.4730
>64 years 0.7227 0.7069 0.5295
Gend Male 0.6903 0.6558 0.4389
enaet Female 0.5613 0.6765 0.4891
Below college level 0.4164 0.5710 0.3697
Education College level 0.5663 0.6548 0.4637
Postgraduate level 0.7068 0.6876 0.4773

2.3. Methodology

We used an ordinary least squares (OLS) regression model to explain how demographic and
socio-economic factors relate to financial knowledge, attitude, behavior, and the overall measure of
financial literacy. We used four models for the three components and a full measure of financial literacy,
which includes all three components. Models 1, 2, 3, and 4 use financial knowledge, financial behavior,
financial attitude, and financial literacy, respectively, as dependent variables. All models include the
independent variables of gender, age, education, employment status, income, financial assets, financial
trouble, and financial information. The linear regression model is:

Financial knowledge or financial behavior or financial attitude or financial literacy
= o + Ppymale + Brage + (53agesq + Pgeducation + Psincome
+ Befinancial assets + 3yemployed + Pgfinancial trouble
+ Bofinancial information + ¢;

As a measure to check the robustness of results, we also used a generalized structural equation
model in logit (GSEM in logit), where a score of more than 0.5 indicates higher financial knowledge,
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behavior, attitude, and overall financial literacy, and a lower score indicates otherwise. The dependent
variable of the logit model takes the value 1 for more financially literate respondents (respondents
with more financial knowledge, positive behavior, and attitude) and 0 for less financially literate
respondents. The independent variables remained the same as in the linear regression model. Previous
studies argued that endogeneity is an important issue in the study of financial literacy, which could
produce biased results [23]. The GSEM in the logit model controlled the possible endogeneity bias in
the coefficients by including common, unobserved components in the equations for many variables.
Like the linear regression model, we used four GSEM in logit models to explain financial knowledge,
behavior, attitude, and overall financial literacy. The GSEM in logit model is:

Financial knowledge or financial behavior or financial attitude or financial literacy (1
= financially more literate and 0 = financially less literate)
= « + pimale + Brage + [33agesq + Pgeducation + Bsincome
+ Befinancialassets + Premployment status + [gfinancial trouble
+ Bofinancial information + ¢;

3. Results

Table 4 reports the OLS regression coefficients for the demographic and socio-economic factors
explaining financial knowledge, behavior, attitude, and overall financial literacy. Models 1, 2, 3,
and 4 show the regression coefficients for financial knowledge, financial behavior, financial attitude,
and overall financial literacy, respectively. The coefficients for model 1 show a positive relationship
between financial knowledge and male gender, age, education, income, the balance of financial
assets, and use of financial information, and a negative relationship between financial knowledge
and both age squared and experience of financial trouble. The significantly positive coefficient
of age and negative coefficient of age squared indicate a non-linear positive relationship between
financial knowledge and age. We found no relationship between respondents’ condition of being
employed and financial knowledge. While the relationship of most of the variables is similar for
all three components of financial literacy, interestingly, we found a different relationship between
some demographic variables and both financial behavior and financial attitude. The coefficients for
model 2 show that education, the balance of financial assets, and the use of financial information
are positively associated with financial behavior. However, unlike financial knowledge, males are
negatively associated with financial behavior. Other variables, such as being employed and the
experience of financial trouble, are negatively related to financial literacy. We found no relationship of
respondents’ income and age with financial behavior. The coefficients for model 3 show that education,
the balance of financial assets, and the use of financial information are positively associated with
financial attitude. Unlike financial knowledge, but similar to financial behavior, we found a negative
relationship between males and financial attitude. Unlike financial knowledge, financial attitude is
negatively related to age. Experiencing financial troubles and the condition of being employed are
negatively related to age, but we found no relationship of respondents’ income to financial attitude.
The coefficients for model 4 show a positive relationship of the overall financial literacy with males,
age, education, income, the balance of financial assets, and use of financial information; they show
a negative relationship of the overall financial literacy with the condition of being employed and
experience of financial trouble. Results show that the relationship of most of the variables with the
overall measure of financial literacy is very similar to all three components of financial literacy but
differ with financial behavior and financial attitude with regards to male gender and age. Male gender
and age are positively associated with financial knowledge and the overall measure of financial literacy
but are negatively associated with financial behavior and financial attitude.
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Table 4. Ordinary least squares (OLS) regression coefficients.
Model 1 (Financial Model 2 (Financial Model 3 (Financial . .
. . Model 4 (Financial
Knowledge) Behavior) Attitude) .
Literacy)
Male 0.0873 (18.17) *** —0.0370 (=7.33) ***  —0.0583 (—8.62) *** 0.0156 (4.28) ***
Age 0.0050 (5.02) *** —-0.0015 (—1.36) —0.0040 (—2.89) *** 0.0025 (3.30) ***
Age_sq —0.0000 (—1.74) * 0.0000 (1.17) —0.0000 (—2.16) ** —0.0000 (—1.18)
Education 0.0238 (20.49) *** 0.0066 (5.38) *** 0.0063 (3.86) *** 0.0143 (16.28) ***
Income 0.0049 (5.84) *** —0.0002 (—0.24) —-0.0013 (-1.11) 0.0019 (3.00) ***
Financial assets 0.0070 (18.16) *** 0.0073 (18.01) *** 0.0103 (19.08) *** 0.0077 (26.38) ***
Employed —0.0051 (~0.91) —0.0159 (-2.72) **  —0.0252 (=3.22) **  -0.0127 (-3.00) ***
Financial trouble —0.0198 (—2.20) ** —0.0655 (—6.93) ***  —0.0826 (—6.52) *** -0.0478 (-7.01) ***
_ Financial 0.1370 (28.65) *** 0.0949 (18.87) *** 0.0652 (9.68) *** 0.1086 (29.93) ***
information
Constant —0.1013 (—3.87) *** 0.5335 (19.37) *** 0.2041 (5.53) *** 0.1851 (9.30) ***
Observation 16345 16345 16345 16345
F 542.74 *** 145.48 *** 126.49 *** 493,19 ***
Adjusted R? 0.2298 0.0737 0.0646 0.2132

Notes: t values in parentheses. *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively.

Table 5 reports the coefficients of the GSEM in the logit model to examine what increases the
probability of having positive financial knowledge, behavior, attitude, and overall financial literacy.
Like the OLS regression, we used four models for the three components and a full measure of
financial literacy. The coefficients for model 1 show that a change in gender (from female to male),
education, income, balance of financial assets, and use of financial information tend to increase financial
knowledge, while the experience of financial trouble tends to reduce it. We found no relationship of
age and the condition of being employed with financial knowledge. The coefficients for model 2 show
that an increase in education, the balance of financial assets, and the use of financial information tend
to increase financial behavior, while male gender, age, being employed, and the experience of financial
trouble tend to decrease it. The coefficient of age squared is not significant, thus indicating that the
relationship between age and financial behavior is linear. Finally, the coefficients for model 3 show
that education, the balance of financial assets, and the use of financial information tend to improve
financial attitude, while male gender, age, income, and experience of financial trouble tend to impair it.
The coefficient of age squared is significantly negative, indicating that the relationship between age
and financial attitude is not linear. Financial attitude is found to be unrelated to the condition of being
employed. The coefficients for model 4 show that education, income, the balance of financial assets,
and the use of financial information tend to increase financial knowledge, while a change in gender
(from female to male) and the condition of being employed tend to reduce it. The coefficients of age are
significantly negative, and age squared is significantly positive, indicating that the relationship between
age and overall financial literacy is negative but not linear. We find no relationship of the experience of
financial trouble with the overall financial literacy. The results show that the relationship of education,
income, financial assets, the condition of being employed, the experience of financial trouble, and the
use of financial information is largely similar to all components and the overall measure of financial
literacy. However, differences exist for male gender and age across the components and the overall
measure of financial literacy. Moreover, the overall results of the GSEM in logit models and the OLS
models are largely similar, implying that our results are robust.
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Table 5. Generalized structural equation model (GSEM) in logit regression coefficients.

Model 1 (Financial Model 2 (Financial Model 3 (Financial Model 4 (Financial

Knowledge) Behavior) Attitude) Literacy)
Male 05115 (12.99) **  —0.1796 (-5.08) **  —02113 (=5.65) **  —0.1939 (~2.88) ***
Age 0.0103 (1.27) ~0.0147 (-2.04) **  —0.0260 (~3.34) **  —0.0314 (—2.22) ***
Age_sq 0.0001 (1.51) 0.0001 (1.55) ~0.0002 (-2.91) **  0.0006 (3.77) ***
Education 0.1577 (16.34) *** 0.0315 (3.71) *** 0.0310 (3.39) *** 0.1330 (8.46) ***
Income 0.0365 (4.79) *** ~0.0014 (-0.23)  —0.0131 (=2.05)*  0.0506 (3.38) ***
Financial assets 0.0569 (15.99) **  0.0489 (16.78) **  0.0417 (14.45) *** 0.0847 (9.93) ***
Employed ~0.0330 (~0.73) -0.1023 (~2.50) ** ~0.0665 (-1.55)  —0.1946 (—2.45) **
Financial trouble  —0.1376 (<1.90)*  —0.3249 (—4.99) **  —0.4264 (-5.51) **  —0.1004 (-0.87)
_Financial 0.8439 (22.32) **  0.5609 (16.19) *** 0.2657 (7.07) *** 0.8795 (12.53) ***
information
Constant —34782 (-16.12) **  —0.1781(=0.93)  —2.1480 (~10.19) *** 0.0230 (0.07)
Observation 16345 16345 16345 16345
Log likelihood -8715.821 ~10614.617 ~9792.497 ~3640.991

Notes: t values in parentheses. *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively.

4. Discussion

Previous studies sought to explain financial literacy worldwide using conventional questions
measuring financial knowledge. However, very few studies examine the factors that affect the
other important components of financial literacy, such as financial behavior and financial attitude.
In addition to financial knowledge, our study examined the demographic and socio-economic factors
that explain financial behavior and financial attitude in Japan. Explaining financial behavior and
attitude, in addition to financial knowledge, enhances the understanding and implementation of
financial literacy more rigorously.

Previous studies predominantly use measures of financial knowledge in assessing financial
literacy. Thus, the findings of previous studies are applicable to those of financial knowledge in
our study. Our results show that financial knowledge is positively related to male gender, age,
education, income, the balance of financial assets, and the use of financial information, and negatively
related to the conditions of being employed and the experience of financial trouble. The results
for the basic demographic variables such as male gender, age, and education support previous
findings [5,7,8,19-23,26,30,31,34]. The reason males have more financial knowledge than females in
Japanese society is that males are more exposed to the outside world than females. Traditionally, males
are responsible for the economic and financial issues of the household and are more employed in
formal sectors. Although both males and females get similar privileges in attaining formal education,
the gender gap in financial literacy is a well-evident phenomenon in Japan. Fonseca et al. [44] argued
that the characteristics of males and females cannot explain the gender gap in financial literacy.
However, the process of attainment of financial literacy can explain the gap. Previous studies focusing
on social learning and consumer socialization theory found that people who are more socialized
tend to have more knowledge [45-47]. Based on the application of social learning and consumer
socialization theories, Kadoya and Khan [26] provided evidence that males are more privileged to
attain financial literacy than females. Education is an important variable, which is positively related to
financial knowledge. The psychological theory that emphasizes cognitive ability explains the positive
relationship between education and financial knowledge [26,30,33]. We argue that people can utilize
the enhanced cognitive ability attained through education in the attainment of financial knowledge.
Moreover, our findings of a non-linear positive relationship between age and financial knowledge
confirm the findings of existing literature [7,30-32]. Middle-aged people in Japan have been found
to be comparatively more financially literate than respondents in other age groups. The relationship
of both income and balance of financial assets with financial knowledge generally support previous
findings [37,38]. We also found a positive relationship between the use of financial information and
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financial literacy. People who regularly read and acquire information on financial issues tend to be
more financially literate. Our results show a significantly negative relationship of financial knowledge
with the experience of financial trouble and the condition of being employed. The negative relationship
of the condition of being employed with financial literacy differs from previous findings of a positive
relationship [23]. However, as we discussed earlier, the variable regarding the condition of being
employed does not merely indicate whether respondents are employed or not; rather, it indicates their
condition of employment. Thus, the negative relationship between the condition of being employed
and financial knowledge indicates that full-time homemakers, students, unemployed, and employed
in unspecified sectors are more likely to be financially knowledgeable than company employees,
government employees, a self-employed person, and part-time employees. There could be two
explanations for this seemingly unusual relationship. First, the full-time homemakers and retired
persons, who comprised a major portion of this group, are likely to be financially knowledgeable.
Full-time homemakers usually bear the responsibility of family financial management in Japan, and thus
are more likely to be financially knowledgeable [48,49]. Retired people who could be unemployed are
likely to be financially knowledgeable, as previous studies documented that older people in Japan are
financially more literate than younger people [26,29]. Given the circumstance of the low unemployment
rate in Japan, the unemployed are likely to be those who are seeking suitable jobs. Thus, students
and those unemployed people could be financially knowledgeable because of their personal skills.
Second, previous studies found that being employed in the formal sectors is not associated with higher
financial literacy in Japan. Often, they are so busy with their job that they hardly have any intention to
think about financial management. Instead, people who are employed in the financial sectors tend to
be more financially literate because of their job requirements [26]. We argue that employed people do
not worry much about financial knowledge to secure their future well-being, since they have a secured
source of income. The other group must acquire financial knowledge to be financially successful.

In addition to financial knowledge, we related financial behavior and financial attitude to
demographic and socio-economic factors. Our findings of the positive relationship of education,
the balance of financial assets, and the use of financial information and the negative relationship of
the conditions of being employed and experience of financial trouble are the same across financial
knowledge, behavior, and attitude. However, unlike financial knowledge, males are found to have
a significantly negative relationship with financial behavior and financial attitude, which indicates
that males perform better than females in financial knowledge. However, females are found to have
more positive financial behavior and attitude than males. Age has a non-linear positive relationship
with financial knowledge but a non-linear negative relationship with financial attitude. Our results
suggest that middle-aged people in Japan tend to have more financial knowledge, but younger and
older people have comparatively more positive financial attitudes. Income has a positive relationship
with financial knowledge but is unrelated to financial behavior and financial attitude. Being employed
has a negative relationship with financial literacy and financial behavior but is unrelated to financial
knowledge and financial attitude. It seems that female, younger, and older people who are usually
more positive about financial behavior and financial attitude are comparatively less employed than the
other groups.

The existence of differences among the relationship of males with financial knowledge, behavior,
and attitude requires an explanation. Results suggest that males outperform females in financial
knowledge, but females outperform males in financial behavior and financial attitude. Previous studies
also suggest that financial knowledge is not always translated into financial behavior and attitude [43].
Swiecka et al. [50] found that gender makes a difference in financial behavior and the use of financial
instruments but not in the level of financial knowledge. We argue that females are more conscious about
the future and perceive future savings as more important than current consumption. Previous studies
on consumption and savings behavior also found that females were traditionally more savings-oriented
than males [51,52]. Moreover, other studies indicate that females are more risk-averse than males
are, which could motivate them to save more [53]. Like males, age is inconsistently associated with
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financial knowledge, behavior, and attitude. The negative and non-linear relationship between age
and financial attitude is completely different from the non-linear positive relationship of age with
financial knowledge. As discussed in the previous paragraph, the positive relationship of age with
financial knowledge is supported by previous findings, while the negative relationship of age with
financial attitude is a new finding. It seems that younger and older people have a more positive
attitude toward financial issues than do older people. Our findings on the relationship of the condition
of being employed with financial knowledge, behavior, and attitude are supported by previous studies.
Kadoya and Khan [26] found that employment in the financial sector, and not merely being employed,
contributes to financial literacy. It seems that people do not gain knowledge on financial issues from
the workplace unless their job responsibilities require them to do so. The reason behind the negative
relationship could be the lack of exposure of the employed respondents to financial matters. Lack of
exposure to financial matters could result in inappropriate financial behavior and a negative attitude
toward financial issues.

5. Conclusion

Financial literacy is gaining importance as people become more involved in complex financial
transactions. Having adequate financial literacy helps people to make sustainable financial decisions
for their future well-being. However, relying only on financial knowledge to measure financial literacy
makes the understanding of its outcome less certain. This study examines the demographic and
socio-economic factors to explain financial literacy in Japan after dividing financial literacy into three
components: financial knowledge, attitude, and behavior. This division allows us to provide a more
rigorous understanding of the relationship of financial literacy with demographic and socio-economic
variables. Our study shows that education, the balance of financial assets, and the use of financial
information are positively related to financial knowledge, behavior, and attitude, while the condition
of being employed and the experience of financial trouble are negatively related. Associations of other
variables, such as gender and age, are found to be different across financial knowledge, behavior,
and attitude. Our results provide evidence that males perform better than females in financial
knowledge, though females outperform males with regard to financial behavior and financial attitude.
Thus, the conventional belief that females are financially less literate than males does not hold true
when financial literacy is explained from a broader perspective. Our results also show that age is
positively related to financial knowledge but negatively related to financial attitude, suggesting that
middle-aged people in Japan are more financially knowledgeable, but younger and older people
possess more positive financial behavior and attitude.

The results of our study suggest that the government should emphasize targeted financial literacy
initiatives more, as there is diversity in financial knowledge, behavior, and attitude among people.
More focus should be placed on the section of people who are less financially literate and have negative
financial behavior and attitude. The government should consider implementing formal financial
education at school and encourage financial education at home, which will enhance financial knowledge
among people and help to develop positive financial behavior and attitude. The conceptual model
of Shim et al. [10] shows that financial education received at home and formal financial education at
schools are likely to play anticipatory socializing roles for the acquisition of financial knowledge among
young adults and shape their attitude and behavioral intentions based on that knowledge. However,
Yoshino and Yamori [12] raised concerns that financial education programs at the school level in
Japan are not well organized and are not conducted by well-trained teachers. The government should
give special attention to these areas. Socializing financial education programs through mainstream
media and trusted advice from financial experts could also help to disseminate financial literacy
among people.

Our study has some limitations that should be considered while interpreting the results. First,
the questions used to measure financial knowledge, behavior, and attitude are not above question.
Although we followed the methodology of the OECD, the concern over the self-reported answer to the
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financial behavior and attitude questions remains an issue. Second, the study could have been extended
further if there was scope to divide financial knowledge questions into the basic and advanced level.
People having basic financial knowledge and advanced financial knowledge could have been from
different backgrounds. These limitations should be considered while conducting future studies in
this area.
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