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Chapter 1

Introduction and conclusion

1. Background

Since the past decade, consumers’ financial decisions have become more complicated as a result of 

financial products and markets becoming increasingly sophisticated. Moreover, financial planning and 

financial responsibility (e.g., retirement plan and health insurance) have been shifted to consumers. As 

a result, under-saving and inefficient saving is evidenced (Lusardi and Mitchell, 2007; Choi et al., 

2011; Behrman et al., 2012; van Rooij et al., 2012). This problem is common in developed and 

developing countries. In developed countries, the most general concern relates to insufficient 

retirement savings (Duflo and Saez, 2003). Consequently, people tend to excessively borrow or 

borrow at a high cost (Stango and Zinman, 2009; Gathergood, 2012; Agarwal and Mazumder, 2013; 

Gerardi et al., 2013). However, in developing countries where poverty remains the concerning issue, 

problems of under-saving and borrowing at a high cost become intensified. This is possibly so because 

people in developing countries have low financial literacy due to a lack of financial education (Xu and 

Zia, 2012). In order to improve financial behavior, financial education could be important; and people

should be familiar with financial concepts and financial management from an early stage in their lives. 

Previous research suggests the importance of building up a savings culture and developing savings 

attitudes from a young age (e.g., De Noose, 2011). Although financial education may not be a silver 

bullet for poverty alleviation, it will probably play a crucial role in providing essential knowledge and 

skills for money management such as building assets, managing debt, and avoiding exploitation 

(Mavrinac and Chin, 2004).

More recently, policy makers, international organizations, non-profit organizations, and private 

institutions have come to pay more attention to and invested in developing and implementing financial 

education programs with the aim to improve people’s financial skills as well as to alleviate problems 

related to savings. Empirical evidence on the success of financial education on poverty reduction is 

presented in Garman et al. (1999), Jacob et al. (2000), Clancy et al. (2001), Braunstein and Welch 

(2002), Bell and Lerman (2005), Friedman (2005a), Nash et al. (2005), and Lusardi and Mitchell 

(2006) for developed countries; in Heney (2000) and Piprek et al. (2004) for developing countries; and 

in Mavrinac and Chin (2004) for both developed countries and developing countries. Thus, it seems 

important to pay specific attention to financial education and low financial literacy in both developed 

and developing countries. However, evidence from existing studies on the impact of financial 

education on financial behavior is mixed and there is a lack of definite evidence on financial education 

being an effective tool to improve individual financial behavior (Hastings et al., 2013). There are three 

meta-analyses worth mentioning. Fernandes et al. (2014) show that financial education has
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inconsistent effects on financial behavior. Next, Miller et al. (2014) show that financial education can 

be effective in increasing savings and improving financial skills such as record keeping, but not in

reducing credit default. Finally, Kaiser and Menkhoff (2016) assert the following in relation to the 

heterogeneous effect of financial education: (1) financial education implemented in developing 

countries tend to be less successful than in developed countries, (2) to affect financial behavior in 

developed countries is also difficult; high baseline levels of financial literacy likely cause diminishing 

additional financial education, (3) financial education implemented on low income participants is less 

effective, especially in low and lower-middle income countries, (4) borrowing behavior is more 

difficult to be affected by financial education, and (5) mandatory financial education seems to be less 

effective. Thus, the current thesis aims to provide further evidence on how and for whom financial 

education can have positive effects on financial attitudes and behavior.

2. Main contributions of the thesis

The overall aim of this thesis is to provide new evidence on the impact of financial education on 

financial behavior. The thesis includes four chapters, each of which contributes to a different topic that 

is relevant for our knowledge on financial education and financial behavior. More specifically, the 

thesis pays attention to educational programs specifically designed for children, for female 

microfinance borrowers, and university students. Details of the four studies, including the aims of each 

study, will be given below. Here focus will be given on what is considered to be the most innovative 

part of the thesis: the impact of financial education programs on children in developing economies and 

the use of randomized controlled trials to avoid selection problems that may bias the estimates of the 

impact of financial education. 

To date, the majority of studies have investigated the impact of financial education on adults’ financial 

behaviors and financial knowledge. So far, surprisingly little is known about how financial education 

can improve young people’s (especially children’s) financial behavior and attitudes. Teaching them at

a young age about how to manage their money and develop savings skills is a promising way to help 

them improve their financial skills and reduce poverty in the long-run. The importance of teaching 

financial concepts in schools to young children was also proposed by OECD (OECD, 2005):    

Including financial education as part of the school curriculum is a fair and efficient policy 

tool. Financial education is a long-term process. Building it into curriculum from an early 

age allows children to acquire the knowledge and skills to build responsible financial 

behavior throughout each stage of their education. This is especially important as parents 

may be ill-equipped to teach their children about money: levels of financial literacy are 

generally low around the world. (2005, p.5)
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Although there is a growing number of studies reporting the effectiveness of financial education 

among young people in developed countries (e.g., Danes and Haberman, 2007; Mandell, 2006, 2007, 

2008; Mandell and Klein, 2007; Peng et al., 2007; Valentine and Khayum, 2005; Varcoe et al., 2005), 

studies among children and adolescents in developing countries still remain scarce (e.g., Berry et al., 

2015; ). 

A major contribution of the thesis also relates to the methodology that has been employed to measure 

the impact of financial education on financial attitudes and behavior. Three of the four chapters 

presented in this thesis are based on a randomized controlled experiment (Chapters 2-4). Most existing 

studies on the relevance of financial education determine impact by conducting non-randomized 

analyses using observational data. An obvious drawback of these types of analyses is that results may 

be biased due to self-selection problems. By randomly assigning people to a financial education 

program, selection problems can be avoided, and unbiased estimates can be obtained.

3. Outline of the thesis

This thesis includes four chapters. Chapter 2 presents a study on the impact of a combined financial 

and social education program (the Aflatoun program) on savings attitudes and behavior of Ugandan 

primary school students. This program was developed by Aflatoun International which is an 

international NGO working in the field of education providing both school-based and non-school-

based financial and social education curricular to more than 4 million children and young people in 

over 110 countries worldwide. The goal of the Aflatoun program is to improve children’s and young 

people’s financial and social attitudes, behavior, and knowledge to prepare them for their future. The 

program includes a component for teachers. Teachers are intensively trained to deliver the Aflatoun 

program as part of the formal primary school curriculum to students. The teachers’ training comprises

savings practices, familiarity with making and using of the savings plan, money management skills, 

and the participative teaching method introduction (Aflatoun 2012, 2014). The implementation was 

supervised by Private Education Development Network (PEDN) which is Aflatoun International’s 

local implementation partner. In this chapter, a randomized controlled trial was applied to divide 

students into two groups – the treatment and control groups. The program was implemented as part of 

the formal primary school curriculum in a second term of the academic year and lasted for three 

months, taking 16 hours in total. Students were individually interviewed based on a questionnaire by 

trained native enumerators and asked to respond to 41 questions about their personal attitudes and 

behavior after the program had ended. The students’ awareness of money, money recording behavior, 

spending behavior, attitude towards money spending, savings attitude, savings amount, and savings 

behavior were the outcomes of interest. 

Chapter 3 studies the same program as in Chapter 2, but in a different country. The study in this

chapter focuses on the short-term effects on primary school students in China. A randomized 
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controlled trial using a phase-in design across schools was applied. The implementation was 

supervised by Be Better Education Development Center, Aflatoun International’s local 

implementation partner. The program was also implemented as part of the formal primary school 

curriculum. However, the length of the program in this study was shorter; the sessions took a total of

10.5 hours during the three month span of the program. An online questionnaire was used to collect 

information about the students’ financial literacy, savings behavior, financial and savings attitudes, 

money attitude, financial conscientiousness, entrepreneurship, self-efficacy, future orientation, and 

social connectedness one month after the program had ended. This information was used to evaluate 

the impact of the program on students’ savings behavior, financial literacy, financial attitudes, and 

psychological and social attitudes. Moreover, the possibility that the program might have different 

effects on children who have different demographic characteristics and family background was also 

taken into consideration. Chapters 2 and 3 deal with one of the main aims of this thesis and that is to 

provide systematic insights on the effectiveness of financial (and social) education programs on 

financial and social attitudes and behavior among elementary school students in developing countries.

It should be noted that as Chapters 2 and 3 focus on a similar financial intervention, conducted by the 

same organization, Aflatoun, there is some overlap. 

Chapter 4 turns attention to another issue of importance regarding the relevance of financial education. 

This chapter examines the impact of a business and financial training in Vietnam, which aims to 

improve business knowledge of female microfinance borrowers, on financial behavior. The study also 

uses a randomized controlled trial. More specifically, a lottery determined a control group without 

access to the training, a group of women allowed to follow the training, and a second group of women 

that was allowed to bring their husbands to the training. The training program was developed based on 

the Gender and Entrepreneurship Together (GET) Ahead for Women in Enterprise Training Package 

and Resource Kit1 of the International Labor Organization (ILO) and modified to fit the Vietnamese 

context (Vu, 2014). I focus on the impact of the training on female clients’ savings behavior, 

borrowing behavior, net savings, and loan repayment behavior. In addition, as for one of the treatment 

arms husbands were allowed to follow the training, I also examine whether the presence of husbands 

in the training affects the marginal impact of the training on female financial behavior.  Finally, I 

examine to what extent the marginal impact of the training depends on pre-training levels of financial 

literacy, average monthly household income, education level, the number of household members, and 

financial difficulty.

Chapter 5 investigates the impact of financial education on risk, time, and social preferences of three 

groups of university students of the Faculty of Economics and Business of the University of 

1 The GET Ahead training package has been in use since 2004 in more than a dozen countries. It focuses on promoting 
gender equality, basic enterprise management, developing women’s confidence, and taking opportunities in the business 
environment.
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Groningen, the Netherlands. The financial education in this chapter refers to general university finance 

courses taught at the faculty. The course contents vary depending on how advanced the course is. 

However, the level of difficulty is in ascending order; in order to enroll in more advanced courses 

students must have had completed some prerequisites. To be more specific, first year students are 

likely to be less financially knowledgeable than second year students, and master’s students are 

expected to have more advanced financial knowledge than bachelor’s students. In each course students 

attended weekly lectures; students also attended additional tutorial sessions to learn to apply the 

contents of the material covered. Unlike other chapters in this thesis, no randomized controlled trial 

was applied in this chapter. Instead, a questionnaire consisting of two parts was used. The first part 

contains questions about students’ demographic information, cognitive abilities, and savings behavior. 

The second part is made of three binary and multiple choice lists used in standard experimental games 

for risk, time, and social preferences elicitation. As little is known about preferences of young people,

and the existing studies on how financial education affects financial behavior of young people provide 

mixed results (see e.g., Becchetti et al., 2013; Lührmann et al., 2013; Berry et al., 2015), Chapter 5 

aims to fill this gap. Through preferences elicitation, better understanding about (1) young people’s 

time preference or patience through their willingness to wait to receive a higher payoff, (2) young 

people’s risk preference through their willingness to take a risk for a higher payoff, and (3) young 

people’s social preference (the likelihood of being pro-social) through their resources allocation 

decision making can be acquired. By relating elicited preferences of young people to their different 

financial knowledge levels, the results suggested that financial education was not related to their risk, 

time, and social preferences. Instead, their preferences were related to their demographic 

characteristics. 

Thus, this thesis contributes to the scarce literature on the impact of financial education on financial 

behavior by presenting four studies dealing with the impact of financial and social education 

implemented in the school curriculum on children’s financial behavior in Uganda and China (Chapters 

2 and 3, respectively); the impact of financial education on female microfinance borrowers in Vietnam 

(Chapter 4); and the impact of financial education on financial preferences of university students 

(Chapter 5).2 See Table 1.1 below. 

Table 1.1: Overview of chapters and differences in target group, program, main outcomes 

variables, and results

Chapter Target group Financial education 
program

Main outcome 
variables

Results

Chapter 2 Primary school students in 
Uganda (grades 5 and 6)

A combined financial 
and social education 

program (the 

1.Savings attitudes
2.Savings behavior

(+) Awareness of money
(+) Money recording

behavior

2 Chapter 2 is based on a joint work with Robert Lensink and Nina Hansen (Supanantaroek et al., 2016), the other three 
chapters are single authored.
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Chapter Target group Financial education 
program

Main outcome 
variables

Results

Aflatoun program) 
implemented in the 
school curriculum

(+) Savings attitudes
(+) Savings

Chapter 3 Primary school students in 
China (grade 4)

A combined financial 
and social education 

program (the 
Aflatoun program)
implemented in the 
school curriculum

1.Financial literacy
2.Savings behavior

3.Financial and 
savings attitudes

4.Psychological and 
social attitudes

(+) Savings behavior
(+) Financial literacy

(+) Financial and savings 
attitude and money 

attitude
(+) Future orientation

(-) Savings plan of 
students whose mothers 
have a higher level of 

education
(+) Entrepreneurship 
attitude of students 

whose fathers have a 
higher level of education
(-) Financial and savings 
attitude of male students 

(+) Money attitude of 
male students

Chapter 4 Female clients of a 
microfinance institution in 

Vietnam

A business and 
financial training 
given alongside 

financial services 
provided by a 
microfinance 

institution

1.Savings behavior
2.Borrowing 

behavior
3.Net savings 

(Savings-Amount of 
money borrowed)
4.Loan repayment 

behavior

No impact on savings 
and borrowing behavior 

No impact on net savings
(-) Presence of husbands 

on long-term loan 
repayment

(+) Absence of husbands 
on short-term loan 

repayment 
Chapter 5 Students at the faculty of 

economics and business at 
the University of 

Groningen

General finance 
courses taught at the 

university

1.Risk preference
2.Time preference
3.Social preference

No impact on risk, time, 
and social preferences

4. Main results

This section provides an overview of the main results obtained in each chapter. By investigating the 

impact of a combined financial and social education program (Aflatoun program) on Ugandan primary 

school students, Chapter 2 shows that the program increased awareness of money and money 

recording behavior and had a positive effect on the actual savings behavior of children. Similarly, the 

results in Chapter 3 indicate that the Aflatoun program had positive impacts on Chinese primary 

school students’ savings behavior, financial literacy, and some financial attitudes (financial and 

savings attitude and money attitude) and psychological aspects (future orientation). Notably, it is

found that the program had different effects on children whose parents had a higher level of education 

and on boys. To be more specific, the level of education of mothers reduces the effect that the program 

has on students’ savings plan. However, the effect of the program on entrepreneurship attitude is 

higher for students whose fathers have a higher level of education. Also, while the program had a 

negative effect on financial and savings attitude of boys, it had a positive effect on their money 
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attitude. Overall the findings in these two chapters point at the same conclusion that financial 

education for children at an early stage in their lives contributes to changing savings attitudes. 

The study on the medium-term impact of business and financial training on female clients of a 

microfinance institution in Chapter 4 reveals that the business and financial training had no impact on 

their savings, amount of loans borrowed, and net savings. The presence of husbands in the training 

even had a negative effect on a long-term loan repayment. Moreover, it is found that female clients 

who participated in the training alone were more likely to repay a short-term loan. Additionally, the 

training had different effects on female clients who had different personal traits and socioeconomic 

characteristics. It is unclear why the impact of the training on financial behavior was limited. A 

possibility may be that the results are driven by the fact that only financial behavior vis-à-vis TYM 

(the microfinance organization providing the training) is considered. 

The differences in the level of financial education of university students are examined in Chapter 5. 

The results indicate that differences in the level of financial education of university students do not 

cause differences in students’ preferences. Their individual differences (socioeconomic characteristics, 

cognitive abilities, and savings behavior) were the real determinants of their preferences. To 

exemplify, that first year bachelor’s students are the most risk-loving and least patient were because of 

their personal differences. Students’ social preference was also not affected by financial education as it 

did not lead to the likelihood of them being pro-social. 

5. Limitations and future research

As is always the case, no study is perfect. This study, too, has several shortcomings, the details of 

which will be discussed at the end of each chapter. Here I will concentrate on some general issues.

The reported studies in this thesis include four main limitations which should be addressed by future 

research. First, as a questionnaire was used to collect information from the sample sets, the 

interpretation of the results might be problematic, and the obtained results might be subjected to self-

reporting bias—the sample might over-estimate themselves and their financial capacity while those 

who participated in the program might be inclined to give more favorable answers compared to those 

in the control group. Such a situation could possibly lead to “experimenter demand effects” which may 

upwardly bias the impact of the program. Thus, future research should aim to include more objective 

data such as real savings and spending behavior. In addition, in order to increase the precision of the 

impact evaluation, future research should also include in a questionnaire specific questions used to 

elicit children’s risk, time, and social preferences or conduct experimental games to measure 

preferences.
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Second, some interventions may require more time for its impacts to come to fruition. For example, it 

may take some time for people to have money and for them to apply their financial knowledge to 

financial behavior. The reported end-line results in the thesis were assessed at a period ranging from 

right after to a year after the treatment. This may explain the absence of the impact of a financial 

education program on some of the financial behaviors which may take a longer time to be realized. 

The sample might not have had enough time to process everything they had been taught and

subsequently put them into practice. Future research should aim to also investigate longer time 

horizons to test whether some effects may only occur later. 

Third, although the quantitative data reported in this thesis provide some interesting insights, it also 

has its limits in relation to facilitating understanding of the obtained results in more depth. More 

precisely, some additional qualitative data may help to better understand obtained (or not obtained)

results. For example, it was not clear how participation of husbands in the training affected loan 

repayment behavior of female clients of a microfinance institution in Chapter 4. Hence, an in-depth 

interview could offer helpful insight. Combining quantitative with qualitative research might be 

conducive to better understanding of the study results.

Fourth, students did not receive any incentives to participate in the study in Chapters 2,3, and 5. 

Without incentivization, students might consider their decisions less carefully (Carpenter et al., 2005).

Thus, it is possible that measurement of dependent variables might not be absolutely accurate. 

Finally, while a major aim of this thesis is to focus on financial education and financial behavior of 

children, the impact of only one educational program (Aflatoun) for children in Uganda and China was 

studied. It is worthwhile to compare the Aflatoun program with others and to see whether the results 

also hold for other countries. An example of an existing program is the “I Can Save” (ICS) program

studied by Sherraden et al. (2011). They demonstrate that children increase their financial capability 

when they have access to financial education and a savings account. Additionally, it is interesting to 

study the impact of the Aflatoun program in other countries to test and increase its external validity. 

6. Overall conclusion

To conclude, diverse evidence on the impact of fianncial education on financial behavior is found in 

this thesis. In Chapters 2 and 3, the importance of financial education is presented. However, results in 

Chapters 4 and 5 suggest the opposite. Thus, it is difficult to give an overall conclusion based on four 

studies. 

For Chapters 2 and 3, the results are in line with previous studies which show that financial education 

has positive effects on savings behavior of children (e.g., Bernheim et al., 2001; Bruhn et al., 2013; 

Jamison et al., 2014; Berry et al., 2015). Moreover, in addition to improved financial attitudes as a 

result of financial education evidenced in Go et al. (2012), Hagedorn et al. (2012), and Batty et al.
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(2015), it was found that a combined financial and social education program also improved both 

financial and social attitudes of children. Although Varcoe et al. (2005) criticize introducing financial 

concepts to children at an early stage in their lives as it may lead them to prioritize income-generating 

activities at the expense of schooling, this thesis did not find any negative influence of financial 

education on children. In addition, financial and social education program implemented in the school 

curriculum is a promising means of capacitating children and preparing them for the future.

Regarding the impact of the Aflatoun program investigated in two different countries, the obtained 

results in this thesis provide some first evidence for the external validity, at least between Uganda and 

China. Yet, the current results also provide evidence that the program had different effects on children 

with different socioeconomic and family backgrounds. This evidence, therefore, suggests that program 

designers and program implementers should take differences among children into consideration to 

make the program as effective as possible.

In addition, the results on the heterogeneous effects of the training due to differences in socioeconomic 

characteristics are in line with previous studies (see e.g., Cole et al., 2009; Agarwalla et al., 2014; 

Kaiser and Menkhoff, 2016). The reported results suggest that people may differently profit from 

financial education programs. Thus, program designers should consider heterogeneous effects that the 

program may have on different people. For example, they may encourage parental involvement in the 

training and/or pay specific attention on how gender difference may affect the results of the training. 

Moreover, the results in this thesis suggest the importance of including non-financial aspects (social 

education) in the financial education program.

The precise reasons for the absence of financial education effect in Chapters 4 and 5 are however 

unclear. It is possible that the effectiveness of the program depends on the content of the program

(e.g., the Aflatoun program versus Enterprise Training Package and Resource Kit of International 

Labor Organization (ILO)) and the target group (e.g., children versus university students and adults). 

In summary, this thesis focuses on financial education as a tool to improve financial literacy and hence 

financial attitudes and behavior. It is undeniable that in a fast changing world being financially 

illiterate can constitute a significant obstacle to achieve economic well-being. This thesis offers the 

first promising results on financial education for overcoming this problem among children.

“The number one problem in today’s generation and economy is the lack of financial 

literacy.”

– Alan Greenspan, former Federal Reserve chairman 
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Chapter 23

The Impact of Social and Financial Education on Savings Attitudes and 
Behavior Among Primary School Children in Uganda

Abstract

Background: Saving plays a crucial role in the process of economic growth. However, one

main reason why poor people often do not save is that they lack financial knowledge. Improving the 

savings culture of children through financial education is a promising way to develop savings

attitudes and behavior early in life. Objectives: This chapter is one of the first that examines the

effects of social and financial education training and a children’s club developed by Aflatoun on

savings attitudes and behavior among primary school children in Uganda, besides Berry et al. (2015).

Research design: A randomized phase-in approach was used by randomizing the order in which

schools implemented the program (school level randomization). The treatment group consisted of

students in schools where the program was implemented, while in the control group the program was

not yet implemented. The program lasted three months including 16 hours. We compared post

treatment variables for the treatment and control groups. Subjects: Study participants included 1,746

students, of which 936 students were from 22 schools that were randomly assigned to receive the

program between May and July 2011; the remaining 810 students attended 22 schools that did not

implement the program during the study period. Measures: Indicators for children’s savings attitudes

and behavior were key outcomes. Results: The intervention increased awareness of money,

money recording, and savings attitudes. It also provides some evidence – although less robust –

that the intervention increased actual savings. Conclusions: A short financial literacy and social

training can improve savings attitudes and behavior of children considerably.

3We want to thank Aflatoun, a Dutch Development organization, and especially Daniel Shephard for providing us with the 
data and comments and children and teachers who voluntarily participated in this study. 
This chapter is based on a manuscript published as Supanantaroek, Lensink, and Hansen (2016).
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1. Introduction and literature review

Financial Literacy
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the 

short-term impact of the financial and social education program in primary schools in China is 

investigated.

4 The Honest Money Box program acts as a counterfactual to the Aflatoun program by focusing only on savings and financial 
literacy. It aims to address the effects that social education may have on financial attitudes and behaviors (see Aflatoun, 
2012).
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2. The current intervention
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3. The theory of change of Aflatoun program
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4. Method

4.1 Evaluation design

Table 2.1: Overview school allocation stratified by district

Condition N n, District n, School Status

Treatment schools 22 16 in Kampala 14 Private
2 Governmental

6 in Wakiso 4 Private
2 Governmental

Control schools 22 17 in Kampala 9 Private
8 Governmental

5 in Wakiso 3 Private
2 Governmental

Note. The table above presents overview of school allocation stratified by district. To both the treatment and control schools, 22 schools

were equally distributed. From 22 schools distributed to the treatment pool, 16 schools are in Kampala and 6 schools are in Wakiso.

From 22 schools in the control pool, 17 schools are in Kampala and 5 schools are in Wakiso.

4.2 Procedures and measures
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questions (such as “Rice is the best food in the world”) in order to

somehow
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Our study lacks a baseline data set. Yet, we are still able to probe whether the randomization

resulted in “comparable groups by using variable that are unlikely to be affected by the program.

The results are presented in Table 2.2. The table presents the results of a simple regression of

the dummy variable sex (with one for female), age, answer to the question “rice is the best food

in the world a dummy variable if a school is a private school (with one for a private school

and zero for a public school), and the number of students who were sampled per class on a

constant and the treatment dummy. Standard errors are based on cluster-robust standard errors

using schools as the unit of clustering as the randomization was done at the school level. The 

constant in the regressions reflects the mean for the control group. The corresponding

variables for the treatment group equal the constant plus the treatment coefficient. Table 2.2

shows that in none of the cases the treatment variable is significant, suggesting that our sample

is balanced.

In addition, students were asked to indicate if they save money and where they do it. Students had 

to choose one of the four options with their mother, at home, at school, and at a bank (see Q28

and Table 2 . 3). The majority of students indicated to keep their money at home (46.42% with

their mother or in a kind of safe), and only 14.54% of the students indicated to keep their savings

at bank. Important to note, the program did not offer any money boxes at school.

5 The analysis includes observations with zero savings to ensure that the analyses include everybody from the control and 
treatment groups.
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4.4 Identification strategy

Table 2.2: Balancing tests

Variables
(1)
Sex

(2)
Age

(3)
Rice Is Best Food

(4)
Private

(5)
Size

Treatment 0.0591 0.1780
(0.027) (0.215) (0.111) (0.206) (21.229)

Constant 0.5667 12.5539 2.1511 0.4235 81.8914
(0.021)*
**

(0.138)**
*

(0.078)*** (0.151)**
*

(19.340)*
**Observations 1,746 1,740 1,724 1,746 1,746ܴଶ 0.000 0.010 0.001 0.032 0.036

Note. Coefficient of ordinary least squares regression of dependent variables (sex, age, “rice is best food”, a private school dummy, and
size – the number of students who were sampled per class) on a constant and the treatment dummy. Cluster-robust standard errors are
reported in parentheses below the coefficients. School is used as the unit for the clusters.

***p < 0.01, **p < 0 .05, *p < 0.1.

Table 2.3: Overview of where students save money in percentage (Q28)

If You Save Money, Where Do You Save It? (Q28) Observation Percentag

I give it to my mother to keep for me 386 23.00
I keep it at home in a local bank 393 23.42

I keep it at school in the savings box 519 30.93
I have a bank account 244 14.54

Other 136 8.10
Total 1,678 100

O’
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Table 2.4: Descriptive statistics of all dependent variables

Variables Observations M SD Minimum Maximum

Q6: Awaremoney 1,682 3.12 0.98 1 4 3.02 3.19
Q8: Recordmoney 1,695 2.98 1.00 1 4 2.85 3.10
Q20: Betterspend 1,722 2.13 1.20 1 4 2.19 2.06

Q21: Spendquickly 1,703 2.14 1.08 1 4 2.19 2.08
Q36: Everytime 1,730 3.44 0.82 1 4 3.35 3.50
Awaremoneyd 1,682 0.45 0.50 0 1 0.38 0.50
Recordmoneyd 1,695 0.37 0.48 0 1 0.31 0.42
Betterspendd 1,722 0.21 0.41 0 1 0.19 0.22

Spendquicklyd 1,703 0.16 0.36 0 1 0.16 0.14
Everytimed 1,730 0.60 0.49 0 1 0.54 0.65

Savings attitudes 1,746 0.17 1.02 -3.09 1.97 0.00 0.32
Q27: Saving: Yes/No 1,746 0.78 0.41 0 1 0.73 0.82
Q29: SavingAmount 1,746 24,602 50,4670 0 14,173 35,430
Log(SavingAmount) 1,746 4.28 7.35 -9.21 16.86 3.54 4.88

IHST(SavingAmount) 1,746 6.85 3.98 0 17.55 6.57 7.08

Note. The indicators in the first five rows are (1) Awaremoney: awareness of money on hands, (2) Recordmoney: money recording behavior by keeping record of how much money on hands, (3) Betterspend:
attitude toward spending money today rather than saving for the future use, (4) Spendquickly: spending behavior by spending money today, and (5) Everytime: saving behavior by putting money away for
saving every time having money on hands. These indicators are ordinal variables ranging from 1 for strongly disagree to 4 strongly agree. From row 6 to row 10, the indicators are reclassified as dummy variables
taking value with 1 if the answer was strongly agree and 0 otherwise: (6) Awaremoneyd: awareness of money on hands dummy, (7) Recordmoneyd: money recording behavior dummy, (8) Betterspendd: attitude
toward spending money today rather than saving for the future use dummy, (9) Spendquicklyd: spending behavior dummy, and (10) Everytimed: saving behavior dummy. Savings attitudes refers to saving
attitudes index constructed from five savings and spending attitudes variables (Awaremoney, Recordmoney, Betterspend, Spendquickly, and Everytime); Saving: Yes/No is a saving binary dummy variable with a
value of 1 if the child has saved and 0 if not (intensive margin); SavingAmount is an amount of savings with 0 if no savings (extensive margin), Log(SavingAmount) is a log of amount of savings where 0s are replaced
by 0.0001, and IHST(SavingAmount) is the inverse hyperbolic sine transformation of amount of savings.
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= + + + ,

Awaremoney, Recordmoney,

Betterspend, Spendquickly, and Everytime,

emoneyd, Recordmoneyd, Betterspendd, Spendquicklyd, and Everytimed) is

5. Results of the regression analyses

6 The stata program does not promptly have this option, therefore, we installed “clustse” into stata. Please refer to Esarey and 
Menger (forthcoming), Ibragimov and Muller (2010), and Cameron et al. (2008) for more information.
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Table 2.5: The impact of the financial and social education treatment on index of savings attitudes

Variables (1)
Savings Attitudes

(2)
Savings Attitudes

Treatment 0.3073
(0.134)

[0.029]**
[0.034]

0.2532
(0.104)

[0.020]**

[0.024]
Age -0.0437

(0.023)*
Sex (female=1) 0.0131

(0.068)
District (Kampala=1) -0.1732

(0.152)
Private (private school=1) 0.4098

(0.144)***
Size 0.0018

(0.001)
Constant -0.0000

(0.070)
0.4313
(0.356)

Observations 1,746 1,739

0.023 0.061

Note. The following dependent variable was assessed. Savings attitudes refer to saving attitudes index constructed from five savings and
spending attitudes variables (Awaremoney, Recordmoney, Betterspend, Spendquickly, and Everytime). Cluster-robust standard errors
are reported in parentheses below coefficients. For the treatment variable, we also provide p values using the wild cluster bootstrap-t
procedure, which is robust to clustering with a small number of sampling units. These p-values are given within brackets below the 
cluster-robust standard errors. In order to facilitate a comparison between the cluster-robust standard errors and the wild cluster 
bootstrap, we present p-values based on cluster-robust standard errors for the treatment variable as well (immediately after the standard
errors, between brackets). School is used as the cluster variable.

***p < 0.01, **p < 0 .05, *p < 0 .10.
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Table 2.6: The impact of the financial and social education treatment on savings and spending 
behavior (Ordered logit regressions)

Variables (1)
Awaremoney

(2)
Recordmoney

(3)
Betterspend

(4)
Spendquickly

(5)
Everytime

Treatment 0.3386
(0.183)*

0.4070
(0.189)**

-0.1919
(0.263)

-0.1071
(0.150)

0.3579
(0.187)*

Age -0.0353
(0.046)

-0.0005
(0.033)

0.1128
(0.039)***

0.0318
(0.038)

-0.0555
(0.050)

Sex (female=1) -0.0705
(0.118)

0.1499
(0.115)

0.1250
(0.107)

-0.0352
(0.101)

0.0632
(0.103)

District
(Kampala=1)

0.0363
(0.224)

0.0271
(0.241)

0.5380
(0.343)

0.1157
(0.165)

-0.0271
(0.216)

Private
(private school=1)

0.2102
(0.212)

0.4014
(0.206)*

-0.4684
(0.338)

-0.5116
(0.190)***

0.4113
(0.191)**

Size 0.0002
(0.002)

0.0031
(0.002)

-0.0004
(0.003)

-0.0013
(0.002)

-0.0001
(0.002)

Observations 1,675 1,688 1,715 1,696 1,723
Likelihood ratio test 

of proportionality 
of odds

0.0003 0.0159 0.000 0.0043 0.075

Note. Dependent variable: (1) Awaremoney: awareness of money on hands, (2) Recordmoney: money recording behavior by keeping record
of how much money on hands, (3) Betterspend: attitude toward spending money today rather than saving for the future use, (4) Spendquickly:
spending behavior by spending money today, and (5) Everytime: saving behavior by putting money away for saving every time having
money on hands. The outcome indicators are ordinal variables, ranging from 1 for strongly disagree to 4 strongly agree. Coefficients stem from
ordered logistic regressions. Clustered-robust standard errors are reported in parentheses below the coefficients. School is used as the
cluster variable. n refers to the number of observations. Regarding the test of the proportionality of odds, the asterisks refer to the p-
values.

***p < 0.01, **p < 0 .05, *p < 0.10.

Table 2.7: The impact of the financial and social education treatment on savings and spending 
behavior (Logit regressions)

Variables (1)
Awaremoneyd

(2)
Recordmoneyd

(3)
Betterspendd

(4)
Spendquicklyd

(5)
Everytimed

Treatment 0.3902
(0.196)**

[0.10]

0.3866
(0.189)**

[0.09]

0.1980
(0.271)
[0.54]

-0.1461
(0.136)
[0.34]

0.3837
(0.205)*

[0.19]
Age -0.0407

(0.047)
0.0020
(0.039)

0.0597
(0.051)

0.0549
(0.058)

-0.0698
(0.051)

Sex (female=1) -0.0882
(0.142)

0.0637
(0.100)

-0.0735
(0.114)

-0.0929
(0.153)

0.0686
(0.109)

District
(Kampala=1)

0.1267
(0.251)

0.1905
(0.216)

0.5345
(0.275)*

0.3327
(0.157)**

0.0802
(0.217)

Private
(private school=1)

0.0943
(0.218)

0.3550
(0.234)

-0.3566
(0.304)

-0.3141
(0.189)*

0.3290
(0.196)*

Size -0.0031
(0.002)

0.0011
(0.002)

-0.0024
(0.003)

-0.0030
(0.002)

-0.0016
(0.002)

Constant 0.1467
(0.709)

-1.3117
(0.616)**

-2.4506
(0.910)***

-2.2573
(0.883)**

0.8693
(0.813)
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Variables (1)
Awaremoneyd

(2)
Recordmoneyd

(3)
Betterspendd

(4)
Spendquicklyd

(5)
Everytimed

Observations 1,675 1,688 1,715 1,696 1,723
Log pseudo 
likelihood

-1,133.8 -1,096.0 -865.5 -734.7 -1,137.1

Note. The following dependent variables were assessed: (1) Awaremoneyd: awareness of money on hands dummy, (2) Recordmoneyd: 
money recording behavior dummy, (3) Better- spendd: attitude toward spending money today rather than saving for the future use
dummy,(4) Spendquicklyd: spending behavior dummy, and (5) Everytimed: saving behavior dummy. The outcome indicators are binary
variables. Coefficients stem from binary logistic regressions. Clustered-robust standard errors are reported in parentheses below the
coefficients. School is used as the cluster variable. n refers to the number of observations. For the treatment variable, we also provide
p-values using the pairs cluster bootstrap-t procedure, which is robust to clustering with a small number of sampling units. These p-
values are given within brackets below the cluster-robust standard errors.

***p < 0.01, **p < 0.05, *p < 0.10.

Table 2.8: The impact of the financial and social education treatment on savings and spending 
behavior (Linear probability regressions)

Variables (1)
Awaremoneyd

(2)
Recordmoneyd

(3)
Betterspendd

(4)
Spendquicklyd

(5)
Everytimed

Treatment 0.0950
(0.048)*

[0.09]

0.0883
(0.043)**

[0.09]

0.0344
(0.046)
[0.53]

-0.0189
(0.018)
[0.36]

0.0910
(0.049)*

[0.14]
Age -0.0098

(0.011)
0.0003
(0.009)

0.0099
(0.008)

0.0074
(0.008)

-0.0165
(0.012)

Sex (female=1) -0.0213
(0.034)

0.0147
(0.023)

-0.0120
(0.019)

-0.0123
(0.020)

0.0159
(0.026)

District
(Kampala=1)

0.0295
(0.062)

0.0438
(0.052)

0.0940
(0.052)*

0.0453
(0.023)*

0.0213
(0.050)

Private
(private school=1)

0.0242
(0.053)

0.0809
(0.052)

-0.0615
(0.052)

-0.0425
(0.027)

0.0768
(0.047)

Size -0.0007
(0.001)

0.0003
(0.001)

-0.0004
(0.000)

-0.0004
(0.000)

-0.0004
(0.001)

Constant 0.5328
(0.170)***

0.1955
(0.137)

0.0211
(0.155)

0.0820
(0.120)

0.7068
(0.192)***

Observations 1,675 1,688 1,715 1,696 1,7232 0.021 0.019 0.014 0.006 0.030

Note. The following dependent variables were assessed: (1) Awaremoneyd: awareness of money on hands dummy, (2) Recordmoneyd: 
money recording behavior dummy, (3) Betterspendd: attitude toward spending money today rather than saving for the future use
dummy,(4) Spendquicklyd: spending behavior dummy, and (5) Everytimed: saving behavior dummy. The outcome indicators are binary
variables. Coefficients stem from binary logistic regressions. Coefficients stem from linear probability regressions (or in other words,
from ordinary least square linear regressions). Clustered-robust standard errors are reported in parentheses below the coefficients.
School is used as the cluster variable. For the treatment variable, we also provide p-values using the wild cluster bootstrap-t procedure,
which is robust to clustering with a small number of sampling units. These p-values are given within brackets below the cluster-robust
standard errors.

***p < 0.01, **p < 0.05, *p < 0.10.
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Table 2.9: The impact of the financial and social education treatment on actual savings 

Variables (1)
Saving: Yes/No

(2)
SavingAmount

(3)
Log(SavingAmount)

(4)
IHST(SavingAmount)

Treatment 0.4325
(0.185)

[0.020]**
[0.06]

16,498.3609
(19,490.597)

[0.404]
[0.60]

0.9826
(0.469)

[0.044]**
[0.10]

0.3401
(0.237)
[0.161]
[0.21]

Age 0.0958
(0.067)

7,826.3220
(5,724.488)

0.4021
(0.225)*

0.2622
(0.130)*

Sex (female=1) -0.1593
(0.203)

-32,213.6983
(24,908.490)

-0.8393
(0.589)

-0.6131
(0.305)*

District
(Kampala=1)

0.6024
(0.309)*

-18,752.8487
(20,263.094)

1.2243
(0.559)**

0.4239
(0.242)*

Private
(private school=1)

0.2594
(0.229)

30,775.8105
(26,072.157)

1.2057
(0.609)*

0.8263
(0.294)***

Size -0.0020
(0.002)

2.6105
(63.054)

-0.0028
(0.008)

0.0009
(0.004)

Constant -0.7436
(0.922)

-56,624.0083
(47,092.440)

-2.6887
(3.018)

2.7427
(1.714)

Observations 1,739 1,739 1,739 1,7392 0.003 0.026 0.026

Note. The following dependent variables were assessed: (1) Saving: Yes/No: a saving binary dummy variable with a value of 1 if
the child has saved and 0 if not (intensive margin), (2) SavingAmount: amount of savings (with a 0 if no savings; extensive margin), (3)
Log(SavingAmount): log of savings amount (where 0s are replaced by 0.0001), and (4) IHST(SavingAmount) the inverse hyperbolic
sine transformation of savings amount (defined as log(SavingsAmount (SavingsAmount SavingsAmount 1)0.5). Cluster-robust
standard errors are reported in parentheses below coefficients. For the treatment variable, we also provide p-values using the pairs cluster
bootstrap (for column (1)) and thewild cluster bootstrap-t procedure (for columns 2–4), which is robust to clustering with a small number 
of sampling units. These p-values are given between brackets below the cluster-robust standard errors. School is used as the cluster
variable. In order to facilitate a comparison between the cluster-robust standard errors on the one hand and the wild cluster bootstrap or
pairs cluster bootstrap, we present p-values based on cluster-robust standard errors for the Treatment variable as well (immediately after
the cluster-robust standard errors, within brackets). Column 1 is based on a Logit regression as the outcome variable is binary. If a
linear probability model (ordinary least square [OLS] regression) is used, the coefficient for the treatment variable and the constant,
equal .08 and .44, respectively, for a model with controls, and .09 and .73 for a model without controls. Also for these OLS models, the 
treatment variable appears to be significant at the 5% level.

***p < 0.01, **p < 0.05, *p < 0.10.

7 The pairs cluster bootstrap procedure is similar to a bootstrap with a cluster option. The difference is that the pairs cluster 
bootstrap procedure bootstraps the pivotal t-statistic and uses the distribution of the t-statistic over the bootstrap samples for 
inference, while the bootstrap command simply uses the variance of the parameter estimates across the bootstrap samples. 
The pairs cluster bootstrap is useful for obtaining inference about the statistical significance of a parameter when the data are 
clustered with a small number of clusters (see Cameron et al., 2008).
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6. Discussion and conclusion
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Appendix 

The questionnaire:

THE PRIVATE EDUCATION DEVELOPMENT NETWORK

SOCIAL AND FINANCIAL EDUCATION IN PRIMARY SCHOOLS

CHILDREN SURVEY

Hello, my name is....I’m working for The Private Education Development Network.  I would 

like to invite you to participate in a research study being conducted by our organization.  

∑ Your school has been randomly selected to be part of this study. 

∑ The purpose of this study is to learn more about children’s understanding of 

responsibilities, teaching, money and finances in Uganda. 

∑ There are no costs or risks to participating

∑ Your participation is entirely voluntary. You are free to choose not to participate. You 

can refuse to answer a particular question.  

∑ The survey will take about 30 minutes. 

∑ I will ask you some questions about you, your education, your classroom, money, and 

responsibilities.  

∑ All your answers will be kept private and confidential. The only people who will have 

access to this information will be the researchers involved in the study. 

∑ Your name and any other information that may identify you will not be published in 

any materials or report and will only be seen by the researchers in this study.

Do you have any questions? If you have any questions later on, please feel free to ask 

your teacher and he or she will contact us. You may also contact us directly on Telephone: 

0312-291-750 of our PEDN offices at Plot 146 Semawata Road, Ntinda.

If you agree to participate in the study, please tick the box below and write your initials to 

show that you understand the information above and that your permission is given to ask you 

the questions. 

Please DON’T write your full name.

Yes No     Initials of respondent: ________________________
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PART ONE: CHILDREN SHOULD DO NOT FILL THIS PART

PART TWO: FOR CHILDREN 

SECTION 1

Here you are going to tell us your age and your sex

I am ................years old (Please fill in)

Are you a girl or a boy (Circle the right number below)

I am a girl -----------1

I am a boy-----------2

For official use. Please don’t fill this part
For Enumerator to Fill:
School Name:...............................................................

School_ID: Term/Number: 

Region ID: 

Interview Date: DD:........./MM:............/YY:..........

Respondent ID/Interview Number: (Please assign before giving our the survey)

Enumerator Name: Surname: First Name:

Enumerator ID:.....................

This person is responsible for reviewing this survey after the enumeration before they leave the 

class

For Auditors and Principal Investigators to Fill:

Audited and Scrutinised by: Auditor ID............................................../Scrutiny 

ID:...................................................

BACK – CHECKED--------------------------------1
SCRUTINISED--------------------------------------2
DECISION TAKEN
CORRECTED ---------------------------------------1
SENT BACK ----------------------------------------2
ACCEPTED -----------------------------------------3

Auditor Signature:................................................
Scrutiny Signature: .............................................

Verified by PI
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SECTION 2

You are going to read some sentences below. For each sentence I want you to think about 

your own feelings and tell me how much you agree or disagree. You can tell me you strongly 

agree, agree, disagree, or strongly disagree. You can only choose one response for each 

sentence. Here is an example to guide you in the process:

Sentence Response (Tick one response here)

Q1: Rice is the best food in the world 1. Strongly Agree        2. Agree        3. Disagree        
4. Strongly Disagree

Q2: I enjoy being with friends 1. Strongly Agree        2. Agree        3. Disagree        
4. Strongly Disagree 

Q3: I enjoy coming to school 1. Strongly Agree    2. Agree        3. Disagree        
4. Strongly Disagree

Q4: School is interesting 1. Strongly Agree        2. Agree        3. Disagree        
4. Strongly Disagree

Q5: I find school scaring 1. Strongly Agree        2. Agree        3. Disagree        
4. Strongly Disagree

Q6: I am aware of how much money I 
have all the time *

1. Strongly Agree        2. Agree        3. Disagree        
4. Strongly Disagree

Q7: If the teacher is teaching all I 
need to do is listen and agree with 
whatever he/she has to say.

1. Strongly Agree        2. Agree        3. Disagree        
4. Strongly Disagree

Q8: I keep a record of how much 
money I have *

1. Strongly Agree        2. Agree        3. Disagree        
4. Strongly Disagree

Q9: My favorite subject is 1. Mathematics   2. Science    3. Social Studies  
4. English    5. None

Q10: I believe I can find answers to 
questions by myself 

1. Strongly Agree        2. Agree        3. Disagree        
4. Strongly Disagree

Q11: Children are supposed to ask 
questions, teachers are supposed to 
answer

1. Strongly Agree        2. Agree        3. Disagree        
4. Strongly Disagree

Q12: If I don’t understand, it’s my 
responsibility to ask the teacher for 
clarification (Explanation)

1. Strongly Agree        2. Agree        3. Disagree        
4. Strongly Disagree

Q13: I don’t feel comfortable talking 
by myself in front of class

1. Strongly Agree        2. Agree        3. Disagree        
4. Strongly Disagree
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Q14: In our class, we sometimes meet 
in groups to learn together.

1. Strongly Agree    2. Agree        3. Disagree        
4. Strongly Disagree

Q15: Children’s ideas  are an important 
part of class learning

1. Strongly Agree        2. Agree        3. Disagree        
4. Strongly Disagree

Q16: It’s hard to interrupt a teacher to 
ask him/her a question

1. Strongly Agree        2. Agree        3. Disagree        
4. Strongly Disagree

Q17: If I have not understood what the 
teacher has said

1.  I ask another pupil   2. I wait until class is over 
3. Other ____________

Q18: Have you ever asked your teacher 
to repeat what s/he has said in class?

1. Yes                   2. No             3. No response

Q19: Why do you come to school? 1. My parents make me    
2. I have to     
3. I enjoy school      
4. I like meeting my friends    
5. Other ____________________________

SECTION 3

Q20: When I have money I have to spend it 
today because I don’t know what will happen 
tomorrow *

1. Strongly Agree     2. Agree    
3. Disagree    4. Strongly Disagree

Q21: It is better to spend money today than to 
save it for use in the future *

1. Strongly Agree     2. Agree    
3. Disagree    4. Strongly Disagree

Q22: If you were to receive 200 /= a week, what 
would you do with it? Give as many answers as 
you want.

Q23: If you received 50,000/= today, what would 
you do with it?
Give as many answers as you want.

Q24: Do you ever have any money?  1) Yes     2) No

Q25: If you ever have money where do you get 
it?

Q26: If you have some money, what do you do 
with it? Give as many answers as you want.

Q27: I have what to save * 1. Strongly Agree     2. Agree   
3. Disagree    4. Strongly Disagree
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Q28: If you save money, where do you save it? 1) I give it to my mother to keep for me
2) I keep it at home in  a local bank
3) I keep it at school in the savings box
4) I have a bank account
5) Other: ________________________

Q29: If you save money, how much have you 
saved? *

1) Amount:....................2) Don’t Know

Q30: Children are as important as the teacher 1. Strongly Agree     2. Agree    
3. Disagree    4. Strongly Disagree

Q31: I am often bored in class 1. Strongly Agree     2. Agree    
3. Disagree    4. Strongly Disagree

Q32: Every time I get money I first buy an item I 
don’t have.

1. Strongly Agree     2. Agree    
3. Disagree    4. Strongly Disagree

Q33: I spend my money so quickly 1. Strongly Agree     2. Agree    
3. Disagree    4. Strongly Disagree

Q34: People are poor because 1. They don’t want to work     
2. They were born in the village   
3. They are sick                          
4. There is a drought 

Q35: Saving is important because a) You will never run poor   
b) You can get what you want 
c) Other: 
____________________________

Q36: Every time I get money I put away some 
money for saving *

1. Strongly Agree     2. Agree    
3. Disagree    4. Strongly Disagree

Q37: Poor children do not have enough money to 
make savings

1. Strongly Agree     2. Agree    
3. Disagree    4. Strongly Disagree

SECTION 4

Q38: Elections are the fairest way to 
choose leaders

1. Strongly Agree     2. Agree    3. Disagree    
4. Strongly Disagree

Q39: Leaders express the ideas of 
everyone.

1. Strongly Agree     2. Agree    3. Disagree    
4. Strongly Disagree

Q40: A leader benefits more than 
everyone else.

1. Strongly Agree     2. Agree    3. Disagree    4. 
Strongly Disagree

Q41: When making choice in a group, 
voting does not matter.

1. Strongly Agree     2. Agree    3. Disagree    4. 
Strongly Disagree
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AFLATOUN QUESTIONS

Q1. Does your school have a savings day 1. Yes       2. No    3. Don’t Know 

Q2. We have an Aflatoun club leadership in 
school

1. Strongly Agree     2. Agree    3. Disagree    
4. Strongly Disagree

Q3. As a club we take initiative to have club 
activities go on when teacher is not around

1. Strongly Agree     2. Agree    3. Disagree    
4. Strongly Disagree

Q.4 Did you complete the workbook 1. Yes       2. No

Q.5 If yes to Qn 4, I completed the workbook a) By myself    b)  With a teacher    c) With 
parents/Guardian  d) With Children   e) Others 
____________________________

Q.6 If you have Aflatoun, what do you like 
about Aflatoun

1. Saving        2.  How it’s taught        3. Other 
(Specify)..................

Q.7 I am always looking forward to our 
Aflatoun lesson.

1. Strongly Agree        2. Agree        3. Disagree        
4. Strongly Disagree

Q.8 How often would you like to have 
Aflatoun

1. Once a Week       2. Twice a week     3. As 
much as possible

Q.9 I thought that elections for Aflatoun 
Club leaders were fair

1. Strongly Agree     2. Agree    3. Disagree    4. 
Strongly Disagree 
5. There are no Aflatoun leaders

Thank you very much
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Chapter 38

The Impact of Financial and Social Education Among Chinese Primary 

School Children

Abstract

This chapter investigates the short-term impact of the financial and social education program in 

primary schools in China. A multisite cluster randomized controlled trial using a phase-in design 

across schools was implemented to assign half of the schools to the treatment group (44 schools; 8,897 

students) and the other half to the control group (44 schools; 8,035 students). The teachers were 

trained to teach the proposed program, as an additional part of the formal primary education 

curriculum. The program lasted three months, and students received 10.5 hours of financial literacy 

training and social skills training, while also forming children’s clubs. One month after the program 

ended, it was evaluated. The results suggest positive impacts of the program on savings behavior, 

financial literacy, and some financial attitudes (financial and savings attitude and money attitude) and 

psychological aspects (future orientation). In addition, the program had different effects on students 

whose parents had a higher level of education and on male students.

8 I am grateful for generosity of Joanne Yoong, Simor Bailey, Aukje te Kaat, Luz M. Salas, Daniel Shephard, Nina Hansen, 
Robert Lensink, Alan Wang, Jian Liu, Beibei Zhang, Zhikun Zhang, and Leifeng Xiao for providing the data needed for the 
analysis of the Aflatoun program in China. The data set in this chapter comes from Yoong et al. (2016). 
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1. Introduction and literature review

In the past decade, especially in the aftermath of the global financial crisis, people have faced more 

difficult financial decisions, due to increasingly complex financial markets. Lack of financial literacy 

and poor financial decision making can lead to insufficient resources to enable household 

consumption, an inability to finance children’s educations, and a lack of savings for old age. To 

address these problems, different financial education programs have been developed that aim to 

increase financial knowledge and assist participants to apply what they learn to their daily lives. 

Various studies investigate the effectiveness of these financial education programs (e.g., Anderson and 

Scott, 2006; Lusardi, 2008; Hastings et al., 2013), though until recently, the majority of studies in this 

area have focused on adults. 

More recently, the financial education programs for young people are gaining more attention from 

both scholars and policy makers. Studies have been conducted to evaluate the impact of different

programs on students’ financial literacy and financial behavior (e.g., Danes and Haberman, 2007; 

Mandell, 2006, 2007, 2008; Mandell and Klein, 2007; Peng et al., 2007; Shephard et al., 2017; 

Valentine and Khayum, 2005; Varcoe et al., 2005). However, these studies focused on teenagers and 

young adults (high school and college students). To date, little is known about younger children. 

Among the early research into financial attitudes and behaviors among primary school students (e.g.,

Furnham, 1999; Lührmann et al., 2015; Otto et al., 2006; Sherraden et al., 2011), several studies 

indicate positive outcomes of financial education programs on financial knowledge and financial 

attitudes. Harter and Harter (2009) and Sherraden et al. (2011) find increased financial knowledge 

among upper-elementary students after they receive classroom financial education, and Go et al. 

(2012) find positive changes in students’ financial attitudes and behavior. Batty et al. (2015) use an 

experimental design to evaluate a set of standardized financial education lessons on fourth and fifth 

grade students in two school districts in the United States. They find that students who received 

financial education had more positive attitudes about personal finance and were more likely to save.

Similar results were obtained by Hagedorn et al. (2012), who examine the economic and financial 

education program for elementary school students using an attitude survey, in pre- and post-tests. The 

program had a positive effect on students’ attitudes and knowledge about spending, saving, and 

investing money. Thus, young children appear able to learn and understand financial information and 

also put what they have learned into practice. 

In support of these prior findings, research in developmental psychology indicates that even fairly 

young children, of preschool age, can understand simple financial concepts (for a review, see 

Scheinholtz et al., 2012). Moreover, empirical evidence reveals that young children can learn 

economics (e.g., Senesh, 1963; Larkins and Shaver, 1969; Kourilsky, 1977; Laney, 1989) and personal 

finance (e.g., Schug and Hagedorn, 2005). However, a potential problem of introducing financial 
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concepts to children in early life stages, as addressed by Varcoe et al. (2005), is that guiding children 

to think more about money may lead them to prioritize income-generating activities at the expense of 

schooling. This concern has led to the development of some financial education programs for young 

people that also include social aspects, to mitigate the unintended negative consequence (Berry et al., 

2015). Some studies also consider potential correlations between financial literacy levels and socio-

economic background. Youth from more educated families, non-minority youth, youth who plan to 

attend college and aim for professional careers, and those who expect to earn higher incomes score 

much higher on financial literacy tests (Mandell, 2008a,b; Mandell and Klein, 2007).

Previous studies on the impact of the financial and social education program on children are mostly 

conducted in developed countries, and little is known about financial attitudes and behavior of 

children in developing countries (cf. Berry et al., 2015; Chapter 2 of this thesis). Berry et al. (2015) 

evaluate the financial and social education program developed by Aflatoun9 in Ghana among 9- to 14-

year-old primary and junior-high school students. With a randomized controlled trial, they compared 

three groups of students: those assigned to receive the Aflatoun financial and social education 

program, a group of students assigned to receive only the financial aspects of the program (Honest 

Money Box “HMB” program10), and a group who did not receive any program. The program began in 

October 2010 and lasted until July 2011, for one school year, with 24 hours of education in total. Both 

programs had positive impacts on savings behavior of students compared with the control group. In 

addition, financial education, unaccompanied by social education, increased the number of hours 

students spent on working, compared with the control groups. This effect was not at the expense of 

schooling though. In the study reported in Chapter 2, the examination focuses on the effect of the 

financial and social education program developed by Aflatoun on savings attitudes and behavior 

among Ugandan primary school students. A randomized phase-in approach was applied to randomize 

the order in which schools implemented the program. The program lasted for three months during May 

and July 2011, in the second academic semester, with 16 hours of education in total. We found 

positive effects of the program on students’ awareness of money, money recording behavior, savings 

attitudes, and actual savings. This chapter is similar to Chapter 2, in that the same program is 

evaluated. However, in this chapter, I also study the effect of the program on psychological and social 

attitudes of children, and I further investigate the heterogeneous effects of the program. 

Specifically, this chapter differs from the two studies in five aspects. First, the program evaluated in 

this chapter was conducted in China, whereas the other two programs were conducted in Ghana and 

Uganda (i.e., African countries). Differences across countries, continents, cultures, and economic well-

being support tests of the program’s external validity. Second, the sample in this chapter is larger 

9 For more information about the Aflatoun financial and social education program, please see the subsequent description.
10 The Honest Money Box program acts as a counterfactual to the Aflatoun program by focusing only on savings and 
financial literacy. It aims to address the effects that financial education may have on financial attitudes and behaviors 
(Aflatoun, 2012).
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(12,710 students) than in the other two studies (1,746 students in Chapter 2 for Uganda and 569 

students in the Ghana study). Third, the length of the three programs is different. The programs 

evaluated by Berry et al. (2015) lasted for 24 hours, and the one evaluated in Chapter 2 lasted for 16 

hours, whereas the program in this chapter lasted for only 10.5 hours. Fourth, as in Chapter 2, this 

chapter focused on the impact of the financial and social education program; no additional HMB and a 

locked money box study was included as in Berry et al. (2015). Fifth, unlike the two previous studies, 

the current chapter also focuses on psychological and social attitudes that may be affected by the 

program. 

The aim of this chapter is to evaluate the effect of the financial and social education program on 

financial attitudes and behavior, as well as on the psychological and social attitudes of young children 

in China. China has a population equivalent to 18.60% of the total world population11 (as of December 

2016), and approximately 17.23% of the total Chinese population are children of 0–14 years of age,12

studying the effectiveness of the program using a Chinese sample set certainly provides important 

evidence for evaluating its impact. In addition, so far we have learned little about the savings and 

spending behaviors of children and young people in China. Very few studies have been conducted; an 

exception is McNeal and Yeh’s (2003) investigation of 7- to 11-year-old Chinese children’s 

consumption behavior and savings pattern during 1995–2002. They find the lowest rate of saving13

among 7-year-old children; 8- and 9-year-old children have the highest rate, and then the older they 

become, the less they save. Their results indicate a lower savings rate of Chinese children than 

reported in a previous study (see McNeal and Yeh, 1997), which may be due to a change in the 

spending habits of young people, as a result of the Westernization of modern China. 

I conducted this study with 12,710 grade 4 students in 88 schools, representing 11 districts in 8 

provinces/cities across China. With a multisite cluster randomized controlled trial (MCRCT) using a 

phase-in design across schools, half of the schools were randomly assigned to receive the Aflatoun 

financial and social education program in phase I. The other 44 schools were assigned to the control 

group. The program had positive effects on savings behavior, financial literacy, and some financial 

attitudes (financial and savings attitude and money attitude) and psychological aspects (future 

orientation). The program also had heterogeneous effects on students whose parents had a higher level 

of education and on male students. 

The remainder of this chapter is structured as follows: In Section 2, I describe the intervention and 

discuss the theory of change. After I detail the evaluation design, procedures, and measures in Section 

3, I present the sample set, attrition analysis, and balancing test in Section 4. Next, I describe the 

11 Source: http://www.livepopulation.com/country/china.html
12 Source: http://data.worldbank.org/indicator/SP.POP.0014.TO.ZS
13 Calculated as (income-spending)/income; where children aged 7 years saved 14.3% of their income, children aged 8 and 9 
years saved 45.4% of their income, and children aged 10 and 11 years saved 33.3% and 32.3% of their income, respectively.

http://data.worldbank.org/indicator/SP.POP.0014.TO.ZS
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identification strategy, and then in Section 6, I report the results of the impacts of the financial and 

social education program. Finally, in Section 7, I discuss the main findings and conclude.  

2. Intervention and the theory of change of the Aflatoun program

2.1 Intervention

The financial and social education program was developed by Aflatoun International, an international 

education nongovernmental organization (NGO) that provides both school-based and non–school-

based financial and social education curricular to more than 4 million children and young people in 

over 110 countries worldwide. The Aflatoun program includes three main components: financial 

literacy training, social skills training, and the democratic formation of children’s clubs. The 

program’s social component aims to teach children and teenagers to understand their rights and 

responsibilities and to improve their self-confidence.14 The financial component aims to develop skills 

in saving and spending, planning and budgeting, and starting and operating social and financial 

enterprises. The aim of children’s clubs is to build children’s entrepreneurial skills by requiring them 

to work together, manage their savings, and start small business and community improvement 

activities. Aflatoun International works according to a social franchise model whereby national 

partners have ownership of the program. Aflatoun International also gives technical assistance to 

implement the program and provides training for teachers and educators (Aflatoun, n.d., 2009, 2010, 

2014). 

Be Better Education Development Center (“Be Better”), Aflatoun International’s local partner,

implemented the Aflatoun program. Be Better, founded as a non-profit organization in 2009 to provide 

financial and social education in China, offers financial education and entrepreneurial skills training to 

low and middle-income families, migrant children, and left-behind children in rural areas (see Be 

Better Aflateen Youth Social & Financial Education Program, 2012 Final Evaluation Report). The 

program implementation was cooperatively supervised by the Center for Economic and Social 

Research and Beijing Normal University’s China Education Innovation Institute (BNU CEII).

2.2 Theory of change

The theory of change in the chapter is similar to that in Chapter 2; the same program with shorter 

length was implemented. However, the expected outputs and outcomes in this chapter are slightly 

different. The inputs (trained teachers and the Aflatoun program) are the same. The teachers are 

trained to deliver the Aflatoun program to students. The project began with a three-day teacher 

14 The rights taught in the Aflatoun curriculum are consistent with the United Nations Convention on the Rights of the Child: 
“Children (under the age of 16 years) are entitled to be protected from social and economic exploitation and shall not be 
employed in or required to perform work that is likely to be hazardous or to interfere with their education or to be harmful to 
their health or physical, mental, spiritual, moral, or social development.” 
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training in August and September 2015. The teacher training included savings practices, familiarity 

with making and using the savings plan, money management skills, and an introduction to the 

participative teaching methods. Finally, teachers discussed the implementation plans for their own 

school on the last day of the training. After the teacher training had been completed, a survey was 

conducted to evaluate their attained knowledge and attitudes toward students (e.g., Aflatoun, 2012, 

2014). After the training, the teachers taught the Aflatoun program as part of the formal primary 

school curriculum to students. The program offers lesson plans around social and financial educational 

themes, engaging songs, worksheets, games, and activities, which are based on interactive learning 

methods (Aflatoun, n.d.). The program lasted for three months from September to December 2015. It 

included 12 sessions which lasted 40–45 minutes each week, plus two sessions for student discussion 

and a program conclusion. In total, the program encompassed 14 sessions totaling 10.5 hours.

The expected outputs are that students become more familiar with financial and social concepts and 

consequently improve their savings behavior, financial literacy, and financial and social attitudes as 

the outcomes. Furthermore, I expect that the program has heterogeneous effects on students who differ 

in their demographic characteristics and family background.    

3. Method

3.1 Evaluation design 

The Aflatoun financial and social education program was implemented using a multisite cluster 

randomized controlled trial (MCRCT) with a phase-in design across schools. In multisite 

randomization, persons within a site are randomly assigned to a treatment, and this process is 

replicated at each of many sites (Raudenbush and Liu, 2000). In this chapter, the randomization was 

clustered at the school level, and the student was the unit of analysis. The randomization was stratified 

by district; 88 schools in 11 districts, with eight schools in each district, were randomly assigned to the 

treatment and to the control groups (Yoong et al., 2016). In phase I, 274 teachers in the 44 schools that 

were assigned to the treatment group received the three-day training given by Be Better personnel. The 

training aimed to instruct the teachers to deliver the Aflatoun program as one part of the primary 

school curriculum to the students in the treatment group. In phase II, the teachers in the other 44 

schools, originally assigned to the control group, received the same three-day training in either 

December 2015 or January 2016. However, I only investigate the impact of the Aflatoun program 

implemented in phase I in this chapter.
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The sample consisted of students who did not drop out after the baseline survey and remained until the 

end-line survey was completed.15 Of these students, 6,365 of them were from the treatment schools 

assigned to receive the program between September and November 2015.16 The remaining 6,345 

students were from the schools that were assigned to the control group during the study period; they 

would receive the Aflatoun program in phase II (see timeline in Yoong et al., 2016). The impact 

analysis was conducted by comparing the differences in outcomes during the post-intervention period 

between the treatment and the control groups relative to the outcomes observed during the pre-

intervention baseline survey, as discussed subsequently.

3.2 Procedures and measures

After the teacher training, the baseline survey was conducted on both the treatment and control groups 

between September and October 2015. The Aflatoun program was implemented on grade 4 students in 

the treatment group when the 2015 academic year began (from September to November 2015), under 

the supervision of BNU CEII and Be Better. One month later, with the same questionnaire, the end-

line survey on both the treatment and the control groups took place. Both the baseline and end-line 

surveys were online based. Students completed the questionnaire within the prescribed time either at 

school (under teacher’s supervision) or at home (under parents’ supervision). Less than 1% of students 

filled in the questionnaire at home, due to a lack of computers or Internet connection at school. If the 

questionnaire was completed at home, the parents were given instructions via mobile phone from the 

schools to guide the students. 

The questionnaire included measures to assess the students’ socioeconomic characteristics, financial 

and savings attitudes and behavior, financial literacy, and psychological and social attitudes. The 

response indicators included (1) ordinal variables ranging from 1 for strongly agree to 4 for strongly 

disagree and 5 for not sure/do not know; (2) ordinal variables ranging from 1 for almost never to 3 for 

most of the time and 4 for do not know; (3) ordinal variables ranging from 1 for never to 4 for always;

(4) multiple choice variables; and (5) binary variables, as detailed next.

15 I use the balanced sample set in this chapter. Originally, there were 17,332 students. Of these students, 3,221 students 
dropped out after the baseline survey. All of them were in the control group. Out of 14,111 remaining students, 1,401 
students only appeared at end-line. Of these, 690 students were in the control group and 711 students were in the treatment 
group. These students were added to the sample set after the baseline survey. Only 12,710 students were at both baseline and 
end-line (Yoong et al., 2016). They were matched by their assigned student IDs. 
16 Only the original data before dropping out and adding in of students were accessed. There was no information about the 
number of students in particular schools who dropped out or added in after the baseline survey.
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Table 3.1: Summary statistics at baseline (pre-treatment)

Variables Observations Mean Standard 
deviation

Minimum Maximum Mean 
control

Mean 
treatment

Control variables

Age 12,454 9.49 0.58 9 11 9.47 9.52

Gender (1=boy, 0=girl) 12,710 0.53 0.50 0 1 0.53 0.54

Ethnicity (1=Han, 0=others) 12,710 0.96 0.18 0 1 0.96 0.97

Education of mother 9,840 5.52 2.11 1 10 5.71 5.33

Education of father 9,635 5.57 2.19 1 10 5.78 5.35

District 1 dummy (1=yes, 0=no) 12,710 0.14 0.35 0 1 0.19 0.10

District 2 dummy (1=yes, 0=no) 12,710 0.15 0.35 0 1 0.08 0.22

District 3 dummy (1=yes, 0=no) 12,710 0.03 0.18 0 1 0.03 0.04

District 4 dummy (1=yes, 0=no) 12,710 0.05 0.23 0 1 0.05 0.06

District 5 dummy (1=yes, 0=no) 12,710 0.096 0.29 0 1 0.08 0.11

District 6 dummy (1=yes, 0=no) 12,710 0.06 0.24 0 1 0.05 0.07

District 7 dummy (1=yes, 0=no) 12,710 0.08 0.27 0 1 0.09 0.07

District 8 dummy (1=yes, 0=no) 12,710 0.05 0.22 0 1 0.08 0.02

District 9 dummy (1=yes, 0=no) 12,710 0.08 0.28 0 1 0.10 0.07

District 10 dummy (1=yes, 0=no) 12,710 0.06 0.24 0 1 0.09 0.04

District 11 dummy (1=yes, 0=no) 12,710 0.17 0.37 0 1 0.15 0.19
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Variables Observations Mean Standard 
deviation

Minimum Maximum Mean 
control

Mean 
treatment

Dependent variables

Saved some money last month 
(nsave) (1=yes, 0=no)

12,710 0.58 0.49 0 1 0.58 0.58

Have savings plan (nsaveplan) 
(1=yes, 0=no)

9,866 0.68 0.47 0 1 0.69 0.67

Financial literacy dummy (nfl) 
(1=yes, 0=no)

12,710 0.51 0.50 0 1 0.53 0.49

Financial and savings behavior index 
(FINSAV)

12,710 -0.065 0.99 -1.87 2.07 -0.01 -0.12

Money attitudes index (MA) 12,710 0.017 1.00 -2.19 1.67 -0.03 0.06

Conscientiousness index (CON) 12,692 0.006 0.98 -4.33 1.53 0.05 -0.04

Entrepreneurship attitudes index 
(EA)

12,622 -0.016 0.98 -2.97 1.71 0.18 -0.05

Self-efficacy index (SE) 12,708 -0.02 0.98 -3.83 2.16 0.05 -0.09

Future orientation index (FO) 12,703 -0.007 0.98 -3.27 2.10 0.06 -0.078

Social connectedness index (SC) 12,585 -0.07 0.99 -1.95 4.13 -0.07 -0.075

Notes. Control variables: Age, Gender, Being Han (1=yes/0=others), Education of mother, Education of father (1= no formal education [illiterate], 2 = did not finish primary school but capable of reading and/or writing, 
3 = elementary school, 4 = middle school, 5 = high school, 6 = vocational school, 7 = two/three-year college/associate degree, 8 = four-year college/bachelor’s degree, 9 = master’s degree, 10 = Ph.D.), and District 
dummies). Dependent variables: Saved some money last month (whether a student saved some money last month (yes/no)), Have a savings plan (whether a student have planned what to do with his/her savings 
[yes/no]), Financial literacy dummy (a financial literacy dummy [if a student answer a question measuring financial literacy correct or not – yes/no]), FINSAV (financial and savings behavior index constructed from 
three finance and savings behavior variables), MA (money attitudes index constructed from three money attitude and savings variables), CON (Conscientiousness index constructed from four conscientiousness 
variables), EA (Entrepreneurship index constructed from two entrepreneurship attitudes variables), SE (Self-efficacy index constructed from ten self-efficacy variables), FO (Future orientation index constructed from 
seven future orientation variables), and SC (social connectedness index constructed from ten social connectedness variables).
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4. Data 

4.1 Sample set

The data set came from Yoong et al. (2016). The sample set consists of 12,710 grade 4 students17 in 88 

schools in 11 districts (Jiangxian county, Yibin district in Luoyang city, Puyang county, Economic-

Technological Development Zone in Zhengzhou city, Yunfu city, Shapingba district, Qijian district, 

Dalian city, Hangzhou city, Xi’an city, and Xicheng district) in 8 provinces/cities (Beijing city, 

Liaoning province, Henan province, Shanxi province, Sanxi province, Guangdong province, 

Chongqing city, and Zhejiang province). These students represent young children across China, 

averaging 9.5 years of age; 53% of them are boys and 47% of them are girls, and 96% of them are Han 

Chinese. Their parents’ education level ranges from no formal education (illiterate) to Ph.D. level. 

However, the majority of the parents had finished high school or vocational school (see Table 3.1).    

4.2 Attrition analysis and balancing test

Originally, there were 17,332 students, of which 3,221, assigned to the control group, dropped out 

after the baseline survey (Yoong et al., 2016). The dropout rate is equal to 18.58% of the original total 

sample set and to 31.4%18 of the original students assigned to the control group, respectively. With a 

big attrition rate, the estimation may be subject to attrition bias. I therefore examine whether dropouts 

differ between students in the treatment and control groups and in terms of observable baseline 

characteristics. Table 3.2 reports a logistic regression result for the dropout rate. The results show that 

none of the control variables is significant, so the study does not appear biased due to nonrandom 

attrition.

Table 3.2: Nonrandom attrition (Logistic regression)

(1)
VARIABLES Attrition
T -0.0817

(0.770)
Age 0.0586

(0.389)
Gender (1=male) 0.129

(0.0787)
Han (1=Han) -0.333

(0.408)
Education mother -0.0175

(0.682)
Education father -0.0356

(0.260)
Dummydistrict2 0.447

(0.0996)

17 From a developmental perspective, grade 4 and 3 students (who are 9–10 years old) have passed what is commonly 
referred to as the “5-to-7-shift”, the period between ages 5 and 7 in which children experience marked growth in self-control, 
planning, and formal decision-making abilities (Morrison et al., 1995). This age group also has sufficient cognitive skills to 
be able to respond accurately to survey questions (Borgers et al., 2000).
18 3,221 out of 17,332 students and 3,221 out of 10,256 students, respectively.
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(1)
VARIABLES Attrition
Dummydistrict3 0.462

(0.127)
Dummydistrict4 1.492

(9.91e-05)
Dummydistrict5 1.618

(0.000287)
Dummydistrict6 -0.364

(0.232)
Dummydistrict7 0.349

(0.522)
Dummydistrict8 -0.451

(0.0720)
Dummydistrict9 -0.875

(0.0282)
Dummydistrict10 -0.886

(0.134)
Dummydistrict11 -0.234

(0.504)
Constant -2.620

(0.00286)

Observations 11,334
Notes. Logistic regression result of a dummy for attrition. “Attrition” takes the value of 1 if a student dropped out, and 0 
otherwise. Cluster robust p-values are in parentheses; school is used as the unit for the cluster. 

***p < 0.01, **p < 0.05, *p < 0.10.

Tables 3.3 and 3.4 show the results of the balancing test on basline socio-economic and control 

variables and baseline outcome variables, respectively. The balancing test was done on a restricted 

sample set, from which those who dropped out after the baseline survey were excluded, to test if the 

sample set is balanced. This sample set is used in this chapter for evaluating the impact of the financial 

and social education program. The balancing test was performed by ordinary least squares (OLS) 

estimation using school as the unit of cluster. Specifically, I regress each variable on the treatment 

dummy T. Table 3.3 presents the results of a regression of age, a dummy variable gender (1 = male), 

ethnicity, a dummy variable of being Han Chinese (1 = being Han), education level of parents, and 11 

district dummies on a constant and the treatment dummy. Table 3.4 presents the results of a regression 

of financial and savings attitudes and behavior, financial literacy, and psychological and social 

attitudes on a constant and the treatment dummy. The results in both tables show no difference

between the treatment and the control groups; almost all of the treatment variables is statistically 

significant19, so the randomization seems to have resulted in similar control and treatment groups, 

even drop outs are ignored. 

4.3 Data: outcomes and control variables

From the questionnaire (see Appendix A for questions used in this chapter), ten outcome variables 

were identified: three binary variables and seven index variables. The binary variables are (1) a 

financial literacy dummy (FL001, Section 4: Financial literacy), (2) a variable for whether a student 

19 Except for education level of father which is higher in the control group (see Table 3.3).
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saved some money last month (SAV004, in Section 11: Savings), and (3) a variable for whether a 

student planned what to do with his or her savings (SAV004_3, in Section 11: Savings). The index 

variables are classified into two categories: Financial and savings attitudes and behavior and 

Psychological and social attitudes.

The index variables for Financial and savings attitudes and behavior are (1) the financial and savings 

attitudes index FINSAV (constructed from three questions in Section 3: Finance and savings 

behavior), (2) the money attitude index MA20 (constructed from three questions [MA001-MA003] in 

Section 5: Money attitude and savings), (3) the financial conscientiousness index CON (constructed 

from four questions in Section 6: Conscientiousness), and (4)  the entrepreneurship index EA

(constructed from two questions in Section 8: Entrepreneurship attitudes). The index variables for 

Psychological and social attitudes are (1) the self-efficacy index SE (constructed from 10 questions in 

Section 2: Self-efficacy), (2) the future orientation index FO (constructed from seven questions 

[FUT001-FUT004, FUT006, FUT008, and FUT0010] in Section 7: Future orientation), and (3) the

social connectedness index SC21 (constructed from 10 questions in Section 10: Social connectedness). 

Please see Appendix A.

The unweighted average index variables construction method, proposed by Anderson (2008), was 

adopted for this chapter.22 This method was applied to construct all seven index variables in three 

steps: (1) ensure a positive change implied a positive response for all variables (for MA and SC), (2) 

use the mean and variance of the control group for standardization, and (3) assign each outcome 

variables to the index. I began with the first step suggested  by Anderson (2008) – make sure that a 

positive change implied a positive response for all variables – by rescaling and recoding. First, I 

rescaled the responses to the Money attitude (MA) and Social connectedness (SC) questions, such that 

higher values indicated a positive response to each question. An increase then implies higher attitudes.

Second, I recoded three dummy variables. The financial literacy dummy was coded such that a correct 

answer to the question took a value of 1, whereas 0 was assigned if an answer was incorrect. The 

response option “Not sure/Do not know” could not be coded as “missing” and replaced by 0, 

especially considering the high percentage of students who chose this option (23.07%). The last month 

saving dummy and the savings plan dummy were coded such that affirmative responses to the 

questions were assigned values of 1, and 0 otherwise. Third, I recoded the variables used for Financial 

and savings attitudes and behavior and Psychological and social attitudes indices construction. This

20 An increase in the ordinal response variables of these money attitudes questions implies a negative response.
21 An increase in the ordinal response variables of these social connectedness questions implies a negative response.
22 Andersen (2008) and Chapter 2 of this thesis constructed the weighted average index by adding a fourth step: taking a 
weighted average of each of the outcome variables in the index. The weights are equivalent to the inverse of the covariance 
matrix of the standardized outcomes for each group. This method ensures that the control group has mean 0 and SD 1. The 
results obtained from the unweighted average index construction are the same as with the weighted average index 
construction in my study.  
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Table 3.3: Balance test Socio-economic and control variables

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17)
VARIABLES Age Gender Ethnicity Han Education 

mother
Education 

father
District1 
dummy

District2 
dummy

District3 
dummy

District4 
dummy

District5 
dummy

District6 
dummy

District7 
dummy

District8 
dummy

District9 
dummy

District10 
dummy

District11 
dummy

T 0.0517 0.00824 -0.0484 0.0136 -0.382 -0.424 -0.0865 0.135 0.0103 0.0138 0.0305 0.0177 -0.0210 -0.0598 -0.0295 -0.0484 0.0377
(0.373) (0.515) (0.458) (0.213) (0.263) (0.207)** (0.391) (0.245) (0.721) (0.792) (0.690) (0.716) (0.744) (0.221) (0.715) (0.462) (0.771)

Constant 9.471 0.527 1.197 0.959 5.713 5.779 0.186 0.0843 0.0298 0.0500 0.0809 0.0519 0.0935 0.0831 0.0993 0.0892 0.152
(0) (0) (0) (0) (0) (0) (0.0297) (0.0806) (0.0685) (0.136) (0.0548) (0.0732) (0.0532) (0.0714) (0.0715) (0.126) (0.0641)

Observations 12,454 12,710 12,710 12,710 9,840 9,635 12,710 12,710 12,710 12,710 12,710 12,710 12,710 12,710 12,710 12,710 12,710
R-squared 0.002 0.000 0.000 0.001 0.008 0.009 0.015 0.035 0.001 0.001 0.003 0.001 0.001 0.018 0.003 0.010 0.003

Notes. Coefficient of OLS regression of dependent variables: Age, Gender, Ethnicity, Being Han, Education of mother, Education of father (1= no formal education [illiterate], 2 = did not finish primary school but 
capable of reading and/or writing, 3 = elementary school, 4 = middle school, 5 = high school, 6 = vocational school, 7 = two/three-year college/associate degree, 8 = four-year college/bachelor’s degree, 9 = master’s 
degree, 10 = PhD.), and District dummies on a constant and the treatment dummy. Cluster-robust standard errors are reported in parentheses below the coefficients. School is used as the unit for the cluster. 

*** p < 0.01, ** p < 0.05, * p < 0.1.

Table 3.4: Balance test Dependent variables

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
VARIABLES Saved last month Savings plan Financial literacy dummy FINSAV MA SE CON FO EA SC

T 0.00353 -0.0200 -0.0408 -0.105 0.0888 -0.143 -0.0990 -0.141 -0.0674 -0.00751
(0.885) (0.243) (0.317) (0.122) (0.157) (0.143) (0.285) (0.160) (0.235) (0.926)

Constant 0.576 0.690 0.534 -0.0125 -0.0274 0.0499 0.0552 0.0637 0.0178 -0.0677
(0) (0) (0) (0.713) (0.612) (0.542) (0.508) (0.444) (0.738) (0.294)

Observations 12,710 9,866 12,710 12,710 12,710 12,708 12,692 12,703 12,622 12,585
R-squared 0.000 0.000 0.002 0.003 0.002 0.005 0.003 0.005 0.001 0.000

Notes. Coefficient of OLS regression of dependent variables: Saved last month (whether a student saved some money last month [yes/no]), Savings plan (whether a student have planned what to do with his/her savings 
[yes/no]), Financial literacy dummy (a financial literacy dummy (if a student answer a question measuring financial literacy correct or not – yes/no)), FINSAV (financial and savings behavior index constructed from 
three finance and savings behavior variables), MA (money attitudes index constructed from three money attitude and savings variables), CON (Conscientiousness index constructed from four conscientiousness 
variables), EA (Entrepreneurship index constructed from two entrepreneurship attitudes variables), SE (Self-efficacy index constructed from ten self-efficacy variables), FO (Future orientation index constructed from 
seven future orientation variables), and SC (social connectedness index constructed from ten social connectedness variables) on a constant and the treatment dummy. Cluster-robust standard errors are reported in 
parentheses below the coefficients. School is used as the unit for the cluster. 

*** p < 0.01, ** p < 0.05, * p < 0.1.
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was done in two steps: (1) The variables were divided into two categories for recoding. Category 1 

consisted of Financial conscientiousness (CON), Entrepreneurship (EA), Self-efficacy (SE), Future 

orientation (FO) (question 5, 7 and 9 were omitted as they were too difficult; students tended to choose 

“Not sure/Do not know” option), and Social connectedness (SC). In this category, a response option 

indicating “Not sure/Do not know” represented by 5 (or 4) was coded as “missing” (.). Due to the low 

frequency that students chose this option (at most, 11% for one of the Social connectedness questions,

SC002), so coding in such a way would not create any omitted-variable problem. Category 2 consisted 

of Financial and savings attitudes (FINSAV) and Money attitude (MA). Due to the high frequency 

(14% to 45.22%), a response option indicating “Not sure/Do not know” represented by 5 in this 

category could not be coded as “missing” (.) and was replaced by 0 instead. (2) Then the second and 

third steps of Anderson (2008) were followed. The summary statistics of all outcome variables are 

presented in the lower part of Table 3.1.

5. Identification strategy 

Because this chapter relies on a randomized controlled trial, all differences between the treatment and 

the control groups should be due to the financial and social education program. The impact of the 

training could be simply evaluated by comparing averages of the treatment and the control groups, or 

similarly, by a post treatment regression, regressing an outcome variable on a treatment dummy.

However, to increase the precision of the estimations, control variables were added. Age, gender, a 

Han Chinese dummy, education of parents, and 10 district dummies were included in the regression 

equation. Age was included because, even though all students were in grade 4, their ages range from 9 

to 11 years old. I included gender in the analyses, because male and female consumers differ in their 

savings attitudes and behavior (e.g., Sagrario Flora and Seguino, 2002; Fisher, 2010) and 

psychological and social attitudes (e.g., Prakash and Flores, 1985; Kling et al., 1999). A dummy 

variable for being Han Chinese was included because I expected minority students to have different 

financial, psychological, and social attitudes and behavior from a majority Han Chinese. I included 

education of parents because there is evidence of parents’ influence on children’s savings attitudes and 

behavior (e.g., Webley and Nyhus, 2006; Cronqvist and Siegel, 2015) and psychological and social 

attitudes (e.g., Desforges and Abouchaar, 2003; El Nokali et al., 2010. The district dummies were 

added because the randomization was stratified at the district level.

The impact of the financial and social education program was evaluated by a difference-in-difference 

regression.23 The equation used to estimate the outcome variables is:

23 I also evaluate the average impact of the program by fixed effect regressions. The results are similar to those estimated by 
difference-in-difference regerssions, see Appendix B. 
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= + + + + ∗ + , (1)

where refers to a vector of outcome variables for individual i, is a vector of control variables for 

individual i, indicates a treatment dummy that equals 1 if individual i is assigned to the treatment 

group and 0 if to the control group, is a period dummy that equals 1 if it is at the end-line and 

0 if it is at the baseline, is an interaction term between a treatment dummy and a period 

dummy, and εist is an error term. The coefficient of interest is , which measures the program effect 

on students who were randomly assigned to the treatment schools. The balanced sample set implies 

that the results are the same as from a fixed effects specification with a period dummy in the case of 

no control variables. If control variables are included, the coefficients will slightly change. Similar to a 

fixed effects specification, the difference-in-difference specification controls for possible biases due to 

unobserved variables that do not change over time. The standard errors are clustered at the school 

level, which is the unit of randomization. 

I also investigate the heterogeneous effect that the program has on students whose parents have 

different levels of education and on male students. A different level of education of parents is 

considered because I expect the program to have a positive effect on students whose parents have a 

higher level of education. Similarly, due to differences in savings attitudes and behavior between male 

and female, I expect the program to have different effect on male students. Equation (1) is extended to 

be: 

= + + + 2 + ∗ 2 + + ∗ + ∗ 2 ∗ +
, (2)

where refers to a vector of a gender dummy and parents’ education level variables for individual i, 

is an interaction term between a treatment dummy and parents’ education level or a treatment 

dummy and a gender dummy variables, and is an interaction term among a treatment 

dummy and parents’ education level variables and a period dummy or a treatment dummy and a 

gender dummy and a period dummy. The coefficients of interest are and . To be more specific, 

the program effect on students whose parents have different levels of education or on male students 

can be represented by the sum of the coefficients and . If is significantly different from 0, it 

indicates heterogeneity in the program effect. All estimations are presented with cluster-robust 

standard errors, using the school, which is the unit of randomization, as the cluster variable.
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6. Results 

6.1. Impact of the financial and social education program on savings behavior and financial literacy

The difference-in-difference estimation results in Table 3.5 indicate the impact of the financial and 

social education program on savings behavior and financial literacy. The regression results in columns 

1 to 3, without control variables, indicate that the program positively affects students’ savings 

behavior and financial literacy. The coefficients of an interaction term between a treatment dummy 

and a period dummy are highly significant at the 1 percent and 5 percent levels. However, once the 

control variables are included, only a dummy variable for having a plan about what to do with savings 

is significant.24 The age of students and education level of their fathers have positive effects on 

whether students saved last month, while being male negatively affects this variable. Being male and 

the education level of their fathers appear to have profound impacts on a financial literacy dummy 

variable. In addition, the school districts affect savings behavior and financial literacy among students 

in this chapter. 

6.2. Impact of the financial and social education program on financial and savings attitudes and 

psychological and social attitudes

The impact of the program on financial and savings attitudes is summarized in Table 3.6. The results 

suggest that the program improves financial and savings attitude and money attitude at the 1 percent

and 5 percent levels, respectively, but not financial conscientiousness and entrepreneurship. The same 

results hold while controlling for other variables. Being male, being Han Chinese, and the school 

districts also affect financial and savings attitudes. Surprisingly, parents’ education levels have 

negative effects on students’ money attitudes, as shown in column 6. 

Table 3.7 presents estimates for indices of psychological and social attitudes. The results indicate that 

the program does not have any impact on self-efficacy and social connectedness; however, it

positively affects future orientation, as shown in column 2. Columns 4 to 6 present the results when

control variables are included. Being male positively affects the self-efficacy, future orientation, and

social connectedness of students. The education levels of both father and mother positively affect self-

efficacy and future orientation of students but have negative impacts on their social connectedness. 

Surprisingly, the older students are, the lower their level of future orientation. However, the opposite 

is true for social connectedness, which is lower among Han Chinese students.

24 The reason for change(s) in the significance level may be due to a drop in the number of observations (approximately 
6,000) after including control variables in the analysis. 
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Table 3.5: Impact of the financial and social education program on savings behavior and financial literacy 
(1) (2) (3) (4) (5) (6)

VARIABLES Saved last month Savings plan Financial literacy Saved last month Savings plan Financial literacy
T 0.00535 -0.0267 -0.00566 0.00767 -0.0212 0.0121

(0.774) (0.132) (0.857) (0.755) (0.188) (0.642)
Period 0.0416 0.0576 0.0413 0.0314 0.0457 0.0293

(0.0133)** (2.40e-06)*** (0.0382)** (0.158) (0.00118)*** (0.180)
T*period 0.0541 0.0649 0.0770 0.0499 0.0618 0.0466

(0.0371)** (2.66e-05)*** (0.0224)** (0.131) (0.000325)*** (0.200)
Age 0.0220 0.00432 -0.00975

(0.00887)*** (0.465) (0.246)
Gender (1=male) -0.0312 -0.0103 0.0226

(0.000196)*** (0.168) (0.0178)**
Han (1=Han) 0.0110 0.0122 0.0437

(0.657) (0.525) (0.135)
Education mother 0.0112 0.00654 0.0110

(2.38e-06)*** (0.0431)** (0.000209)***
Education father 0.000229 0.00684 0.0231

(0.945) (0.0163)** (1.92e-09)***
Dummydistrict2 0.102 0.0270 -0.311 0.125 0.0660 -0.205

(8.64e-07)*** (0.230) (0)*** (2.12e-06)*** (0.00726)*** (0)***
Dummydistrict3 0.0484 0.00807 -0.286 0.0696 0.0475 -0.184

(0.185) (0.713) (4.34e-09)*** (0.139) (0.0457)** (2.42e-05)***
Dummydistrict4 0.0879 0.00668 -0.0804 0.103 0.0232 -0.0104

(0.00249)*** (0.776) (0.0945)* (0.000483)*** (0.316) (0.786)
Dummydistrict5 -0.00823 -0.0372 -0.263 -0.0227 -0.0132 -0.161

(0.868) (0.166) (2.19e-07)*** (0.702) (0.677) (0.000129)***
Dummydistrict6 0.00716 0.0251 -0.0899 0.0282 0.0405 -0.0359

(0.773) (0.390) (0.00834)*** (0.352) (0.161) (0.283)
Dummydistrict7 0.0534 -0.0156 -0.0981 0.0447 -0.00611 -0.0467

(0.0311)** (0.481) (0.00128)*** (0.115) (0.813) (0.0493)**
Dummydistrict8 0.123 -0.0290 -0.0954 0.147 -0.00516 -0.0423

(0.000134)*** (0.362) (0.112) (0.000190)*** (0.888) (0.387)
Dummydistrict9 0.224 0.00996 -0.155 0.254 0.0506 -0.0578

(0)*** (0.705) (4.11e-07)*** (0)*** (0.0908)* (0.0166)**
Dummydistrict10 0.0544 -0.0477 -0.335 0.0770 -0.0212 -0.248

(0.0188)** (0.0827)* (5.11e-09)*** (0.0175)** (0.345) (0)***
Dummydistrict11 0.0147 0.00594 -0.213 0.0270 0.0225 -0.144

(0.515) (0.863) (4.83e-05)*** (0.263) (0.441) (5.04e-05)***
Constant 0.517 0.694 0.693 0.256 0.568 0.511

(0)*** (0)*** (0)*** (0.00425)*** (0)*** (1.13e-07)***
Observations 25,420 20,184 25,420 19,201 15,534 19,201

R-squared 0.025 0.014 0.056 0.029 0.016 0.065
Notes. Difference-in-Difference regression results of the following dependent variables: Saved last month (whether a student saved some money last month – yes/no), Savings plan (whether a student has planned what 
to do with his/her savings – yes/no), and Financial literacy dummy (a dummy variable if a student answers a question measuring financial literacy correct or not – yes/no). Cluster-robust p-values are reported in 
parentheses below the coefficients. School is used as the unit for the cluster. 

*** p < 0.01, ** p < 0.05, * p < 0.1.
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Table 3.6: Impact of the financial and social education program on financial and savings attitudes (indices) 
(1) (2) (3) (4) (5) (6) (7) (8)

VARIABLES FINSAV MA CON EA FINSAV MA CON EA
T -0.0515 0.0556 -0.0361 -0.0502 -0.0351 0.0576 -0.0150 -0.0551

(0.322) (0.210) (0.568) (0.335) (0.489) (0.152) (0.790) (0.325)
Period -0.0337 -0.276 0.197 0.101 -0.0534 -0.295 0.207 0.0996

(0.350) (0)*** (1.14e-09)*** (0.00262)*** (0.124) (0)*** (1.30e-06)*** (0.0303)**
T*period 0.438 0.0872 0.0199 0.0299 0.421 0.111 -0.0204 0.00831

(3.79e-10)*** (0.0275)** (0.656) (0.452) (4.72e-09)*** (0.00801)*** (0.714) (0.875)
Age 0.0231 -0.00972 0.00388 0.0212

(0.126) (0.553) (0.788) (0.164)
Gender (1=male) 0.0208 -0.155 0.0653 0.223

(0.317) (1.45e-09)*** (5.96e-06)*** (0)***
Han (1=Han) -0.0632 0.0642 0.0221 -0.00697

(0.227) (0.0848)* (0.571) (0.880)
Education mother 0.0210 -0.0149 0.0228 0.0187

(0.00224)*** (0.0236)** (9.48e-05)*** (0.00164)***
Education father 0.0225 -0.0165 0.0183 0.00208

(0.000669)*** (0.0198)** (0.00840)*** (0.762)
Dummydistrict2 -0.452 0.393 -0.593 -0.196 -0.368 0.301 -0.462 -0.182

(1.44e-06)*** (0)*** (0)*** (0.000962)*** (0.000118)*** (4.87e-05)*** (5.75e-07)*** (0.0223)**
Dummydistrict3 -0.593 0.347 -0.633 -0.350 -0.508 0.261 -0.518 -0.304

(1.53e-06)*** (1.17e-08)*** (1.61e-08)*** (7.86e-06)*** (3.14e-05)*** (0.000454)*** (6.98e-06)*** (0.000788)***
Dummydistrict4 -0.187 0.369 -0.483 -0.176 -0.124 0.308 -0.398 -0.172

(0.122) (0.000187)*** (3.44e-06)*** (0.0802)* (0.254) (0.00140)*** (0.000210)*** (0.117)
Dummydistrict5 -0.385 0.446 -0.831 -0.310 -0.319 0.372 -0.720 -0.321

(2.49e-06)*** (0)*** (0)*** (0.000351)*** (3.69e-05)*** (1.50e-06)*** (8.10e-08)*** (0.00434)***
Dummydistrict6 -0.187 0.190 -0.325 -0.0732 -0.136 0.146 -0.269 -0.0796

(0.127) (0.00536)*** (0.000803)*** (0.239) (0.219) (0.0586)* (0.00399)*** (0.305)
Dummydistrict7 -0.304 0.0930 -0.0694 0.000838 -0.268 0.0423 0.0199 0.0381

(0.000870)*** (0.200) (0.402) (0.989) (0.00134)*** (0.579) (0.820) (0.591)
Dummydistrict8 -0.225 0.250 -0.353 -0.163 -0.146 0.245 -0.272 -0.161

(0.0119)** (0.000299)*** (0.000260)*** (0.108) (0.0733)* (0.00351)*** (0.0270)** (0.164)
Dummydistrict9 -0.508 0.318 -0.462 -0.0948 -0.438 0.236 -0.324 -0.0781

(2.95e-09)*** (4.85e-06)*** (2.91e-07)*** (0.0935)* (7.34e-08)*** (0.000985)*** (0.000417)*** (0.274)
Dummydistrict10 -0.369 0.461 -0.643 -0.279 -0.294 0.404 -0.585 -0.288

(0.0307)** (0)*** (0)*** (9.26e-05)*** (0.0541)* (1.59e-09)*** (4.84e-10)*** (0.00278)***
Dummydistrict11 -0.555 0.0821 -0.155 -0.00510 -0.515 0.0426 -0.0627 0.0141

(1.11e-05)*** (0.370) (0.273) (0.962) (2.70e-05)*** (0.625) (0.629) (0.900)
Constant 0.308 -0.250 0.395 0.131 -0.121 0.0911 0.0157 -0.269

(0.000140)*** (4.73e-09)*** (8.23e-10)*** (0.00981)*** (0.461) (0.608) (0.926) (0.134)
Observations 25,420 25,420 25,372 25,186 19,201 19,201 19,160 19,022

R-squared 0.052 0.039 0.084 0.018 0.058 0.051 0.098 0.036
Notes. Difference-in-Difference regression results of the following dependent variables: FINSAV (financial and savings behavior index constructed from three finance and savings behavior variables), MA (money 
attitudes index constructed from three money attitude and savings variables), CON (financial conscientiousness index constructed from four conscientiousness variables), and EA (entrepreneurship index constructed 
from two entrepreneurship attitudes variables). Cluster-robust p-values are reported in parentheses below the coefficients. School is used as the unit for the cluster. 

*** p < 0.01, ** p < 0.05, * p < 0.1.
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Table 3.7: Impact of the financial and social education program on psychological and social attitudes (indices) 

Notes. Difference-in-Difference results of the following dependent variables: SE (self-efficacy index constructed from ten self-efficacy variables), FO (future orientation index constructed from seven future orientation 
variables), and SC (social connectedness index constructed from ten social connectedness variables). Cluster-robust p-values are reported in parentheses below the coefficients. School is used as the unit for the cluster. 

*** p < 0.01, ** p < 0.05, * p < 0.1.

(1) (2) (3) (4) (5) (6)
VARIABLES SE FO SC SE FO SC

T -0.0810 -0.0679 -0.0498 -0.0430 -0.0438 -0.0707
(0.393) (0.360) (0.361) (0.590) (0.460) (0.0847)*

Period 0.237 0.266 -0.0304 0.230 0.274 -0.0242
(7.38e-09)*** (0)*** (0.120) (1.69e-05)*** (0)*** (0.330)

T*period -0.0306 0.0576 -0.0226 -0.0848 0.00580 0.00341
(0.535) (0.0801)* (0.606) (0.135) (0.902) (0.945)

Age 0.0164 -0.0292 0.0569
(0.326) (0.0612)* (0.000937)***

Gender (1=male) 0.0935 0.0666 0.232
(3.32e-07)*** (0.000162)*** (0)***

Han (1=Han) -0.0489 -0.0290 -0.119
(0.327) (0.500) (0.0606)*

Education mother 0.0448 0.0252 -0.0314
(2.44e-09)*** (0.000296)*** (2.86e-06)***

Education father 0.0262 0.0358 -0.0466
(0.00122)*** (1.77e-06)*** (6.50e-10)***

Dummydistrict2 -0.599 -0.712 0.516 -0.420 -0.501 0.251
(0)*** (0)*** (0)*** (2.18e-05)*** (1.78e-07)*** (0.000219)***

Dummydistrict3 -0.745 -0.710 0.581 -0.559 -0.504 0.376
(0)*** (0)*** (1.85e-05)*** (1.47e-06)*** (5.77e-07)*** (0.00711)***

Dummydistrict4 -0.397 -0.474 0.195 -0.259 -0.334 0.00492
(0.00274)*** (0.000587)*** (0.00460)*** (0.0426)** (0.0136)** (0.933)

Dummydistrict5 -0.773 -0.840 0.844 -0.614 -0.652 0.636
(0)*** (0)*** (0)*** (4.09e-05)*** (4.08e-06)*** (0)***

Dummydistrict6 -0.317 -0.285 0.0200 -0.233 -0.202 -0.116
(0.000642)*** (0.00344)*** (0.860) (0.00296)*** (0.0182)** (0.226)

Dummydistrict7 -0.162 -0.0938 0.141 -0.0221 0.0439 0.0322
(0.104) (0.262) (0.0244)** (0.795) (0.593) (0.524)

Dummydistrict8 -0.433 -0.413 0.372 -0.300 -0.284 0.198
(0.000192)*** (0.00193)*** (0.000253)*** (0.0117)** (0.0418)** (0.0390)**

Dummydistrict9 -0.491 -0.541 0.577 -0.275 -0.343 0.334
(5.34e-11)*** (1.22e-09)*** (0)*** (0.000199)*** (5.93e-05)*** (6.68e-08)***

Dummydistrict10 -0.573 -0.648 0.566 -0.418 -0.498 0.417
(3.30e-08)*** (4.96e-08)*** (0)*** (3.83e-08)*** (2.47e-08)*** (3.20e-10)***

Dummydistrict11 -0.259 -0.179 0.134 -0.126 -0.0551 0.0368
(0.209) (0.296) (0.233) (0.487) (0.713) (0.676)

Constant 0.412 0.433 -0.377 -0.224 0.275 -0.366
(4.00e-10)*** (0)*** (0)*** (0.211) (0.123) (0.0457)**

Observations 25,410 25,402 25,118 19,192 19,188 19,051
R-squared 0.073 0.104 0.069 0.100 0.121 0.106
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6.3. Impact of the financial and social education program: heterogeneous effects

Table 3.8 shows the heterogeneous effect that the program has on students whose parents have 

different levels of education. The level of education of mothers reduces the effect that the program has 

on students’ savings plan. However, the effect of the program on entrepreneurship attitude is higher 

for students whose fathers have a higher level of education. These results contradict my expectation; 

the trained students whose mothers have a higher level of education are less likely to have a savings 

plan than are students whose mothers have less education. It might be that the mothers with a higher 

level education are reluctant to discuss financial issues with their children, because they want their 

children to concentrate on their studies. For the same reason, these mothers are unlikely to support 

their children’s extra-curricular activities, which can benefit their social skills. The gender effect of the 

program on savings behavior, financial literacy, financial and savings attitudes, and psychological and 

social attitudes is reported in Table 3.9. The program has a negative effect on financial and savings 

attitude but a positive effect on the money attitude of male students. 

All in all, it may take time before changes in savings behavior, financial attitudes, and psychological 

and social attitudes materialize. The program implementation finished in November 2015, and the 

end-line survey was conducted during December 2015 and January 2016, so students had less than two 

months to apply what they learned from the program in their daily lives. The reported outcomes are 

only short-term effects. Still, the positive effects of the program are clear in this chapter. Students who 

were randomly assigned to receive the financial and social education program improved their savings 

behavior and exhibited better financial literacy than students in the control group. Also, their financial 

and savings attitudes partly improved after the program, as two out of four financial and savings 

attitudes indiceses showed. What seems to require more time to exhibit an effect is students’ 

psychological and social attitudes. Only students’ future orientation attitudes improved as a result of 

the program. Students’ self-efficacy and social connectedness attitudes were not affected by the 

program. These two variables might require a longer period of time to adjust. Therefore, future 

research should investigate the impact of the program, using the follow-up survey data to measure the 

medium- or long-term impacts of the program.
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Table 3.8: Impact of the program on savings behavior, financial literacy, financial and savings attitudes, and psychological and social attitudes – Parental education effect 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

VARIABLES Saved last month Savings plan Financial literacy FINSAV MA CON EA SE FO SC
T -0.0395 -0.0339 0.00669 -0.0281 -0.158 0.140 0.164 0.0944 0.0242 -0.0510

(0.297) (0.303) (0.901) (0.779) (0.00824)*** (0.0606)* (0.0648)* (0.354) (0.734) (0.471)
period 0.0316 0.0454 0.0285 -0.0503 -0.291 0.202 0.0968 0.227 0.272 -0.0253

(0.157) (0.00153)*** (0.193) (0.151) (0)*** (3.74e-06)*** (0.0392)** (2.89e-05)*** (6.66e-11)*** (0.312)
T*period 0.108 0.101 0.107 0.212 0.110 0.0599 -0.134 -0.124 0.0976 0.0465

(0.0428)** (0.00201)*** (0.115) (0.0339)** (0.100) (0.502) (0.0701)* (0.176) (0.165) (0.653)
T*Education mother 0.00213 0.00314 -0.00176 -0.0159 0.0324 -0.00825 -0.00112 -0.0237 0.00193 0.0136

(0.787) (0.708) (0.792) (0.288) (0.0207)** (0.547) (0.941) (0.0757)* (0.894) (0.310)
T*Education father 0.00651 -0.000738 0.00290 0.0139 0.00650 -0.0195 -0.0386 -0.00134 -0.0138 -0.0169

(0.408) (0.922) (0.730) (0.371) (0.665) (0.199) (0.00719)*** (0.927) (0.333) (0.174)
T*period*Education mother -0.00845 -0.0151 -0.00131 0.0278 0.00768 -0.0331 0.00123 -0.0107 -0.0253 0.000477

(0.366) (0.0425)** (0.860) (0.135) (0.632) (0.0207)** (0.934) (0.402) (0.0538)* (0.970)
T*period*Education father -0.00236 0.00795 -0.00945 0.00960 -0.00909 0.0198 0.0259 0.0188 0.00937 -0.00788

(0.747) (0.182) (0.176) (0.465) (0.579) (0.203) (0.0590)* (0.0919)* (0.448) (0.617)
Age 0.0228 0.00468 -0.00952 0.0223 -0.00692 0.00230 0.0181 0.0145 -0.0297 0.0568

(0.00678)*** (0.427) (0.248) (0.142) (0.670) (0.871) (0.234) (0.384) (0.0557)* (0.00101)***
Gender (1=male) -0.0313 -0.0105 0.0227 0.0204 -0.155 0.0658 0.223 0.0937 0.0670 0.232

(0.000196)*** (0.161) (0.0169)** (0.321) (1.07e-09)*** (5.21e-06)*** (0)*** (3.08e-07)*** (0.000146)*** (0)***
Han (1=Han) 0.0113 0.0122 0.0444 -0.0644 0.0623 0.0233 -0.00782 -0.0480 -0.0282 -0.120

(0.649) (0.525) (0.138) (0.225) (0.0919)* (0.568) (0.864) (0.334) (0.522) (0.0563)*
Education mother 0.0124 0.00918 0.0122 0.0213 -0.0326 0.0356 0.0187 0.0591 0.0310 -0.0383

(6.86e-05)*** (0.0189)** (0.00420)*** (0.0417)** (0.00176)*** (2.11e-05)*** (0.0350)** (1.14e-08)*** (0.00195)*** (0.000160)***
Education father -0.00229 0.00500 0.0242 0.0134 -0.0170 0.0223 0.0138 0.0217 0.0399 -0.0363

(0.555) (0.249) (7.94e-08)*** (0.165) (0.146) (0.0316)** (0.147) (0.0997)* (0.000722)*** (9.46e-05)***
Dummydistrict2 0.126 0.0664 -0.205 -0.368 0.303 -0.462 -0.184 -0.421 -0.501 0.250

(2.17e-06)*** (0.00675)*** (0)*** (8.84e-05)*** (1.04e-05)*** (7.25e-08)*** (0.0117)** (1.27e-05)*** (7.22e-08)*** (0.000196)***
Dummydistrict3 0.0700 0.0475 -0.184 -0.507 0.261 -0.519 -0.306 -0.559 -0.505 0.375

(0.139) (0.0460)** (2.21e-05)*** (2.13e-05)*** (0.000168)*** (1.86e-06)*** (0.000399)*** (1.07e-06)*** (3.80e-07)*** (0.00760)***
Dummydistrict4 0.102 0.0237 -0.00936 -0.128 0.294 -0.387 -0.163 -0.251 -0.328 0.00604

(0.000613)*** (0.316) (0.811) (0.235) (0.00179)*** (0.000273)*** (0.133) (0.0525)* (0.0159)** (0.917)
Dummydistrict5 -0.0232 -0.0129 -0.160 -0.319 0.365 -0.715 -0.317 -0.610 -0.649 0.636

(0.697) (0.685) (0.000139)*** (1.82e-05)*** (1.17e-06)*** (6.85e-08)*** (0.00423)*** (4.66e-05)*** (4.13e-06)*** (0)***
Dummydistrict6 0.0271 0.0408 -0.0356 -0.137 0.136 -0.261 -0.0725 -0.226 -0.198 -0.116

(0.380) (0.165) (0.301) (0.203) (0.0608)* (0.00448)*** (0.337) (0.00461)*** (0.0219)** (0.225)
Dummydistrict7 0.0442 -0.00561 -0.0453 -0.272 0.0296 0.0303 0.0440 -0.0145 0.0496 0.0325

(0.125) (0.831) (0.0661)* (0.000580)*** (0.673) (0.727) (0.520) (0.868) (0.559) (0.512)
Dummydistrict8 0.148 -0.00501 -0.0431 -0.142 0.250 -0.277 -0.167 -0.302 -0.287 0.196

(0.000180)*** (0.891) (0.379) (0.0709)* (0.00124)*** (0.0176)** (0.137) (0.0100)** (0.0360)** (0.0408)**
Dummydistrict9 0.253 0.0514 -0.0558 -0.445 0.220 -0.310 -0.0703 -0.266 -0.335 0.336

(0)*** (0.0900)* (0.0281)** (1.47e-08)*** (0.000660)*** (0.000415)*** (0.311) (0.000382)*** (0.000109)*** (4.44e-08)***
Dummydistrict10 0.0773 -0.0208 -0.247 -0.296 0.401 -0.582 -0.288 -0.416 -0.497 0.417

(0.0176)** (0.357) (0)*** (0.0504)* (1.53e-10)*** (1.72e-10)*** (0.00206)*** (2.98e-08)*** (1.64e-08)*** (1.86e-10)***
Dummydistrict11 0.0278 0.0229 -0.144 -0.515 0.0436 -0.0635 0.0109 -0.127 -0.0554 0.0358

(0.259) (0.426) (3.87e-05)*** (3.23e-05)*** (0.574) (0.597) (0.917) (0.474) (0.701) (0.684)
Constant 0.255 0.560 0.495 -0.0599 0.175 -0.0701 -0.308 -0.266 0.220 -0.385

(0.00738)*** (0)*** (5.46e-07)*** (0.712) (0.323) (0.704) (0.105) (0.174) (0.271) (0.0319)**
Observations 19,201 15,534 19,201 19,201 19,201 19,160 19,022 19,192 19,188 19,051

R-squared 0.030 0.016 0.065 0.059 0.052 0.099 0.037 0.100 0.122 0.106
Notes. Difference-in-Difference regression results of the following dependent variables: Saved last month (whether a student saved some money last month – yes/no), Savings plan (whether a student have planned what to do with his/her savings – yes/no), Financial literacy dummy (a 
dummy variable if a student answer a question measuring financial literacy correct or not – yes/no), FINSAV (financial and savings behavior index constructed from three finance and savings behavior variables), MA (money attitudes index constructed from three money attitude and savings 
variables), CON (financial conscientiousness index constructed from four conscientiousness variables), EA (entrepreneurship index constructed from two entrepreneurship attitudes variables), SE (self-efficacy index constructed from ten self-efficacy variables), FO (future orientation index 
constructed from seven future orientation variables), and SC (social connectedness index constructed from ten social connectedness variables). With the interaction effect of parental education level taken into consideration. Cluster-robust p-values are reported in parentheses below the 
coefficients. School is used as the unit for the cluster. 

*** p < 0.01, ** p < 0.05, * p < 0.1.
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Table 3.9: Impact of the program on savings behavior, financial literacy, financial and savings attitudes, and psychological and social attitudes – Gender effect 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

VARIABLES Saved last month Savings plan Financial literacy FINSAV MA CON EA SE FO SC
T 0.0239 -0.0225 -0.000452 -0.0228 0.0468 -0.0226 -0.0365 -0.0285 -0.0363 -0.0833

(0.329) (0.225) (0.987) (0.705) (0.292) (0.686) (0.502) (0.721) (0.537) (0.0435)**
period 0.0315 0.0457 0.0293 -0.0532 -0.295 0.207 0.0996 0.230 0.275 -0.0242

(0.158) (0.00117)*** (0.180) (0.124) (0)*** (1.30e-06)*** (0.0302)** (1.70e-05)*** (0)*** (0.329)
T*period 0.0514 0.0761 0.0620 0.469 0.0805 0.0151 0.0147 -0.0721 0.0206 -0.00207

(0.107) (3.37e-05)*** (0.0719)* (3.37e-09)*** (0.0541)* (0.762) (0.783) (0.205) (0.682) (0.969)
T*Gender -0.0306 0.00225 0.0235 -0.0238 0.0206 0.0139 -0.0351 -0.0273 -0.0143 0.0238

(0.124) (0.897) (0.259) (0.584) (0.634) (0.697) (0.409) (0.466) (0.671) (0.629)
T*period*Gender -0.00334 -0.0273 -0.0288 -0.0906 0.0586 -0.0668 -0.0123 -0.0242 -0.0282 0.0106

(0.855) (0.125) (0.324) (0.0134)** (0.0511)* (0.148) (0.707) (0.486) (0.338) (0.727)
Age 0.0222 0.00446 -0.00976 0.0236 -0.0100 0.00405 0.0215 0.0166 -0.0290 0.0568

(0.00845)*** (0.451) (0.246) (0.119) (0.539) (0.779) (0.159) (0.318) (0.0635)* (0.000972)***
Gender (1=male) -0.0149 -0.00369 0.0186 0.0573 -0.181 0.0765 0.244 0.114 0.0815 0.217

(0.187) (0.754) (0.0967)* (0.0890)* (1.68e-07)*** (6.31e-05)*** (1.32e-10)*** (6.09e-07)*** (0.000272)*** (1.15e-07)***
Han (1=Han) 0.0105 0.0120 0.0438 -0.0644 0.0651 0.0217 -0.00760 -0.0495 -0.0295 -0.119

(0.670) (0.530) (0.134) (0.215) (0.0835)* (0.576) (0.868) (0.318) (0.493) (0.0613)*
Education mother 0.0112 0.00651 0.0109 0.0209 -0.0149 0.0228 0.0187 0.0448 0.0252 -0.0314

(2.37e-06)*** (0.0438)** (0.000212)*** (0.00239)*** (0.0236)** (9.52e-05)*** (0.00161)*** (2.39e-09)*** (0.000294)*** (2.85e-06)***
Education father 0.000291 0.00691 0.0231 0.0228 -0.0167 0.0184 0.00216 0.0263 0.0359 -0.0466

(0.930) (0.0151)** (1.75e-09)*** (0.000566)*** (0.0185)** (0.00812)*** (0.753) (0.00118)*** (1.69e-06)*** (5.82e-10)***
Dummydistrict2 0.126 0.0664 -0.205 -0.366 0.300 -0.461 -0.181 -0.419 -0.501 0.250

(1.61e-06)*** (0.00683)*** (0)*** (0.000122)*** (4.93e-05)*** (5.89e-07)*** (0.0230)** (2.29e-05)*** (1.89e-07)*** (0.000228)***
Dummydistrict3 0.0691 0.0474 -0.184 -0.509 0.262 -0.518 -0.305 -0.560 -0.504 0.377

(0.141) (0.0457)** (2.55e-05)*** (2.93e-05)*** (0.000435)*** (6.91e-06)*** (0.000780)*** (1.40e-06)*** (5.56e-07)*** (0.00704)***
Dummydistrict4 0.103 0.0233 -0.0104 -0.123 0.307 -0.398 -0.171 -0.259 -0.334 0.00467

(0.000448)*** (0.312) (0.786) (0.256) (0.00142)*** (0.000212)*** (0.117) (0.0427)** (0.0136)** (0.937)
Dummydistrict5 -0.0225 -0.0131 -0.161 -0.318 0.372 -0.720 -0.320 -0.614 -0.652 0.636

(0.704) (0.679) (0.000129)*** (3.86e-05)*** (1.39e-06)*** (8.03e-08)*** (0.00433)*** (4.13e-05)*** (4.14e-06)*** (0)***
Dummydistrict6 0.0283 0.0405 -0.0359 -0.136 0.146 -0.269 -0.0796 -0.233 -0.202 -0.116

(0.350) (0.160) (0.283) (0.219) (0.0590)* (0.00400)*** (0.305) (0.00296)*** (0.0183)** (0.226)
Dummydistrict7 0.0449 -0.00602 -0.0467 -0.268 0.0419 0.0201 0.0383 -0.0219 0.0441 0.0320

(0.113) (0.815) (0.0495)** (0.00127)*** (0.583) (0.818) (0.589) (0.796) (0.591) (0.525)
Dummydistrict8 0.147 -0.00503 -0.0423 -0.145 0.245 -0.272 -0.161 -0.300 -0.284 0.198

(0.000188)*** (0.891) (0.387) (0.0733)* (0.00361)*** (0.0273)** (0.166) (0.0119)** (0.0423)** (0.0389)**
Dummydistrict9 0.254 0.0506 -0.0577 -0.438 0.235 -0.324 -0.0781 -0.275 -0.343 0.333

(0)*** (0.0890)* (0.0169)** (6.06e-08)*** (0.000961)*** (0.000416)*** (0.274) (0.000196)*** (5.87e-05)*** (7.03e-08)***
Dummydistrict10 0.0773 -0.0210 -0.248 -0.293 0.403 -0.585 -0.287 -0.418 -0.498 0.417

(0.0161)** (0.349) (0)*** (0.0557)* (1.53e-09)*** (4.57e-10)*** (0.00275)*** (4.22e-08)*** (2.65e-08)*** (2.82e-10)***
Dummydistrict11 0.0268 0.0224 -0.144 -0.515 0.0430 -0.0630 0.0138 -0.127 -0.0554 0.0369

(0.264) (0.442) (5.19e-05)*** (2.56e-05)*** (0.621) (0.628) (0.902) (0.486) (0.712) (0.674)
Constant 0.245 0.563 0.514 -0.145 0.108 0.00801 -0.282 -0.237 0.266 -0.356

(0.00653)*** (0)*** (1.06e-07)*** (0.392) (0.533) (0.962) (0.114) (0.186) (0.140) (0.0518)*
Observations 19,201 15,534 19,201 19,201 19,201 19,160 19,022 19,192 19,188 19,051

R-squared 0.030 0.016 0.065 0.059 0.051 0.098 0.036 0.100 0.121 0.106
Notes. Difference-in-Difference regression results of the following dependent variables: Saved last month (whether a student saved some money last month – yes/no), Savings plan (whether a student have planned what to do with his/her savings – yes/no), Financial literacy dummy (a 
dummy variable if a student answer a question measuring financial literacy correct or not – yes/no), FINSAV (financial and savings behavior index constructed from three finance and savings behavior variables), MA (money attitudes index constructed from three money attitude and savings 
variables), CON (financial conscientiousness index constructed from four conscientiousness variables), EA (entrepreneurship index constructed from two entrepreneurship attitudes variables), SE (self-efficacy index constructed from ten self-efficacy variables), FO (future orientation index 
constructed from seven future orientation variables), and SC (social connectedness index constructed from ten social connectedness variables). With the gender effect taken into consideration. Cluster-robust p-values are reported in parentheses below the coefficients. School is used as the 
unit for the cluster. 

*** p < 0.01, ** p < 0.05, * p < 0.1.



65

7. Discussion and conclusions

The number of studies on the impact of financial education programs on financial behavior and the 

financial literacy of youth is growing. However, only recently have scholars begun to pay attention to 

young children. Many organizations, public and private, have developed financial education programs 

focusing especially on young children, and evidence from studies of these programs indicate important 

positive impacts among primary and middle school students (Harter and Harter, 2007; Sherraden et al., 

2011; Hagedorn et al., 2012). Hinojosa et al. (2009) show positive outcomes for the numerical skills 

and financial literacy of grades 4–10 students in the United States. Yet most program implementation 

and research refers to developed countries; there is a scarcity of studies pertaining to similar programs 

conducted with young children in developing countries. 

This chapter evaluates the short-term impact of a combined financial and social education program on 

financial attitudes and behavior, as well as the psychological and social attitudes of Chinese primary 

school students. It provides important new insights to extend existing studies on the financial and 

social education program developed for primary school students in developing countries. The program 

positively affected savings behavior, financial literacy, and some financial attitudes (financial and 

savings attitude and money attitude) and psychological aspects (future orientation) of students. 

Moreover, differences in students’ gender and their parents’ level of education contributed to different 

effects of the program on them. The current findings support the results in Chapter 2. In particular, 

improved savings behavior and attitudes are evidenced in both studies. However, the findings differ 

from Berry et al. (2015), who do not find evidence of changes in financial attitudes. Even though the 

program was relatively short (10.5 hours), especially compared with Berry et al. (2015) (24 hours) 

and the program reported in Chapter 2 (16 hours), it had important effects (see an overview of the 

results in Table 3.12). 

Table 3.12: Overview of the results

Variables Program impact 

Saved last month
(whether a student saved some money last month –

yes/no)
(+)

Saving plan
(whether a student have planned what to do with his/her 

savings – yes/no)
(+)

Financial literacy
(a dummy variable if a student answer a question 

measuring financial literacy correct or not – yes/no)
(+)

FINSAV
(financial and savings behavior index constructed from 

three finance and savings behavior variables)
(+)

MA
(money attitudes index constructed from three money 

attitude and savings variables)
(+)
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Variables Program impact 

CON
(financial conscientiousness index constructed from 

four conscientiousness variables)

No impact

EA
(entrepreneurship index constructed from two 

entrepreneurship attitudes variables)

No impact

SE
(self-efficacy index constructed from ten self-efficacy 

variables)

No impact

FO
(future orientation index constructed from seven future 

orientation variables)

(+)

SC
(social connectedness index constructed from ten social 

connectedness variables)

No impact

Heterogeneous effect

Level of education of mothers on students’ savings plan (-)

Level of education of fathers on students’ 
entrepreneurship attitude (EA)

(+)

Male students and their financial and savings attitudes 
(FINSAV)

(-)

Male students and their money attitude (MA) (+)

However, this chapter is subject to possible drawbacks, due to two main issues. First, the end-line 

survey was conducted too soon after the program finished. There was not enough time for students to 

digest some aspects of the program and put them into practice. The null effect of the program on 

students’ financial conscientiousness, entrepreneurship, self-efficacy, and social connectedness might 

be a consequence of this limitation. Second, both the baseline and end-line surveys were completed 

online, at school or at home, so there might be a problem with the quality of data obtained from the 

less than 1% of students who filled in the surveys at home. Although the parents were instructed by 

the schools to guide the students to complete the questionnaire, it was not guaranteed that they 

followed every instruction.  

For more precision about how the program affects financial attitudes and behavior, future research 

should include additional questions on real savings, as well as questions designed to elicit students’ 

(time, risk, and social) preferences. An alternative could be to conduct experimental games to measure 

these preferences of students. Another potentially valuable direction for further research would be to 

consider processes involved in the development of savings behavior and the examination of family 

relationships, day-to-day family interactions, and teaching behaviors in the family that develop savings 

behavior that may be carried into adulthood (e.g., Otto, 2012). Several factors seem to influence 

children’s and adolescents’ savings behavior and attitudes toward saving, so studies that consider the 

social context of the family, developmental processes, parental encouragement to save (Webley and 
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Nyhus, 2006), and the savings behavior of the parents themselves (Friedline, 2012; Friedline et al., 

2011b) might help distinguish these effects from the program’s effect. 

In summary, this chapter provides supporting evidence for the positive effects of a financial education

program on the financial attitudes and behavior of children in developing countries. Moreover, it 

proves that the program has different effects on students whose socio-economic and family 

background are different. Although the program is short, its effectiveness is evidenced to be high. The 

results also suggest that a combined financial and social education program is beneficial for children 

in terms of not just financial development but also psychological aspects.



68

References

Aflatoun. (2012). Safe management of children’s savings in Aflatoun schools in Uganda. A survey 
report, April 2012. Retrieved from http://www.aflatoun.org/docs/default-source/partner-
evaluation/uganda_pedn-savings-research-2011.pdf?sfvrsn=2

Aflatoun. (2014). Detailed description of the Aflatoun curriculum. Aflatoun website. Retrieved from 
http://www.aflatoun.org/programme/programme-selected/curriculum.

American Savings Education Council (ASEC), Employee Benefit Research Institute, & Matthew 
Greenwald and Associates (1999). The 1999 youth and money survey. Washington, DC: 
American Savings Education Council.

Training Projects.
Journal of the American Statistical Association, 103, 1481–1495.

Banerjee, A., Xin, M., Tommaso, P., and Qian, N. (2014). Fertility change and household saving in 
China: Evidence from a general equilibrium model and micro data. Yale University working 
paper.

Banerjee, A., Xin, M., and Qian, N. (2010). The life cycle model and household saving: Micro 
evidence from urban China. Unpublished.

Batty, M.M., Collins, J.M., and Odders-White, E. (2015). Experimental evidence on the effects of 
financial education on elementary school students’ knowledge, behavior, and attitudes. Journal 
of Consumer Affairs, 49(1), 69-96.

Be Better (2012). Be Better Aflateen Youth Social & Financial Education Program, 2012 Final 
Evaluation Report.

Be Better annual report 2014 (2014). Be Better annual report: 5 years Be Better. Retrieved from 
http://www.bebetter.org.cn/uploadfile/2015/1106/20151106065019695.pdf

Bernheim, D.B., Garrett, D.M., and Maki, D.M. (2001). Education and saving: The long-term effects 
of high school financial curriculum and mandates. Journal of Public Economics, 80(3), 435-
465.

Berry, J., Karlan, D., and Pradhan, M. (2015). The impact of financial education for youth in Ghana
(Tinbergen Institute Discussion Paper, TI 2015-043/V, March). Retrieved on July 13, 2016. 
Retrieved from http://papers.tinbergen.nl/15043.pdf

http://www.aflatoun.org/docs/annual-report/annual-report-2009.pdf?sfvrsn=4
http://www.aflatoun.org/docs/annual-report/annual-report-2009.pdf?sfvrsn=4
http://www.aflatoun.org/docs/annual-report/annual-report-2009.pdf?sfvrsn=4
http://www.aflatoun.org/docs/annual-report/annual-report-2010.pdf?sfvrsn=4
http://www.aflatoun.org/docs/annual-report/annual-report-2010.pdf?sfvrsn=4
http://www.aflatoun.org/docs/annual-report/annual-report-2010.pdf?sfvrsn=4


69

Borgers, N., de Leeuw, D., and Hox, J. (2000). Children as respondents in survey research: Cognitive 
development and response quality. Bulletin de Méthodologie Sociologique, 66, 60-75.

Bussiere, M., Kalantzis, Y., Lafarguette, R., and Sicular, T. (2013). Understanding household saving 
in China: the role of the housing market and borrowing constraints. University Library of 
Munich MPRA Paper 44611.

Chamon, M. and Prasad, E. (2010). Why are saving rates of urban households in China rising? 
American Economic Journal: Macroeconomics, 2(1), 93-130.

Cronqvist, H. and Siegel, S. (2015). The origins of savings behavior. Journal of Political Economy, 
123, 123-169.

Curtis, C.C., Lugauer, S., and Mark. N.C. (2015). Demographic patterns and household saving in 
China. American Economic Journal: Macroeconomics, 7(2), 58-94.

Danes, S.M., Huddleston-Casas, C.A., and Boyce, L. (1999). Financial planning curriculum for teens: 
Impact evaluation. Journal of Financial Counseling and Planning, 10(1), 26-39.

Danes, S.M. and Haberman, H.R. (2007). Teen financial knowledge, self-efficacy, and behavior: A 
gendered view. Financial Counseling and Planning, 18(2), 48-60.

Desforges, C. and Abouchaar, A. (2003). The impact of parental involvement, parental support and 
family education on pupil achievement and adjustment: A literacy review. Research report RR 
433, Great Britain. Department for education and skills.

Dubow, E.F. and Ullman, D.G. (1989). Assessing social support in elementary school children: The 
survey of children’s social support. Journal of Clinical Child Psychology, 18(1), 52-64. 
Retrieved from http://dx.doi.org/10.1207/s15374424jccp1801_7

El Nokali, N.E., Bachman, H.J., and Votruba-Drzal, E. (2010). Parent involvement and children’s 
academic and social development in elementary school. Child Development, 81(3), 988-1005.

Fisher, P.J. (2010). Gender differences in personal savings behaviors. Journal of Financial 
Counselling and Planning, 21, 14-24.

Friedline, T., Elliott, W., Nam, I., and Choi, E. (2011b). Predicting savings for children: Implications 
for reducing educational advantage. Pittsburgh: University of Pittsburgh, School of Social 
Work.

Friedline, T. (2012). Predicting children’s savings: The role of parents’ savings for transferring 
financial advantage and opportunities for financial inclusion. Children and Youth Services 
Review, 34(1), 144-154.

Furnham, A. (1999). The saving and spending habits of young people. Journal of Economic 
Psychology, 20, 677-697.

Ge, S., Yang, D.T., and Zhang, J. (2012). Population policies, demographic structural changes, and 
the Chinese household saving puzzle. IZA Discussion paper 7026.



70

Go, C., Varcoe, K., Eng, T., Pho, W., and Choi, L. (2012). Money Savvy Youth: Evaluating the 
effectiveness of financial education for fourth and fifth graders. Federal Reserve Bank of San 
Francisco.

Hagedorn, E.A., Schug, M.C., and Suiter, M. (2012). Starting early: A collaborative approach to 
financial literacy in the Chicago public schools. Journal of Economics and Finance Education, 
11(2).

Harter, C.L. and Harter, J.F.R. (2009). Assessing the effectiveness of Financial Fitness for Life in 
Eastern Kentucky. Journal of Applied Economics and Policy, 28(1), 20-33.

Hastings, J.S., Madrian, B.C., and Skimmyhorn, W.L. (2013). Financial literacy, financial education 
and economic outcomes. Annual Review of Economics, 5, 347-373.

Hinojosa, T., Miller, S., Swanlund, A, Halberg, K., Brown, M., and O’Brien, B. (2009). The stock 
market game theory: Final report. Learning Point Associateds; FINRA Investor Education 
Fund. 
http://www.finrafoundation.org/web/groups/foundation/@foundation/documents/foundation/o1
19852.pdf.

Horioka, C.Y. and Wan, J. (2007). The determinants of household saving in China: A dynamic panel 
analysis of provincial data. Journal of Money, Credit and Banking, 39, 2077-2096.

Kaneza, Y., Shephard, D.D., and Moclair, P. (2015). Teaching Social & Financial Education in 
Rwanda. Aflatoun International Working Paper.

Kling, K.C., Hyde, J.S., Showers, C.J., and Buswell, B.N. (1999). Gender differences in self-esteem: 
A meta-analysis. Psychological Bulletin, 125, 470-500.

Kourilsky, M. (1977). The kinder economy: A case study of kindergarten pupils’ acquisition of 
economic concepts. Elementary School Journal, 77, 182-191.

Laney, J.D. (1989). Experience- and concept label- type effects on first graders’ learning, retention of 
economic concepts. Journal of Education Research, 82, 231-236.

Larkins, G.A. and Shaver, J.P. (1969). Economics learning in grade one: The USU assessment studies, 
Social Education, 33, 958-963.

Lührmann, M., Serra-Garcia, M. and Winter, J. (2015). Teaching teenagers in finance: Does it work? 
Journal of Banking and Finance, 54, 160-174.

Lusardi, A. (2008). Household saving behavior: The role of financial literacy, information, and 
financial education programs. Discussion Paper 2008-2009. Netspar.

Mandell, L. (2006). Financial literacy: If it’s so important, why isn’t it improving? Networks 
Financial Institute Policy Brief 2006-PB-08. Retrieved from
http://www.networksfinancialinstitute.org/Lists/Publication%20Libracy/Attachments/30/2006-
PB-08_Mandell.pdf

Mandell, L. (2007). Financial literacy of high school students. In J. Xiao (Ed.), Handbook of consumer 
finance research (pp. 163-184). NY: Springer Publishing.



71

Mandell, L. (2008a). The financial literacy of young African-American adults: Results of the 2008 
Jump$tart surveys (A report prepared for Operation Hope). Retrieved from 
http://www.operationhope.org/fileupload/File/TheStateofFinancialLiteracy2008.pdf

Mandell, L. (2008b). Financial education in high school. In A. Lusardi (ed.) Overcoming the savings 
slump: How to increase the effectiveness of financial education and savings programs (pp. 257-
279). Chicago & London: University of Chicago Press.

Mandell, L. (2009). The impact of financial education in high school and college on financial literacy 
and subsequent financial decision making. Presentation at the American Economic Association 
Meetings, San Francisco, Ca.

Mandell, L. and Klein, L. (2007). Motivation and financial literacy. Financial Service Review, 16, 
105-116.

McNeal, J.U. and Yeh, C. (1997). Development of consumer behavior among Chinese children. 
Journal of Consumer Marketing, 16(5), 45-59.

McNeal, J.U. and Yeh, C. (2003). Consumer behavior of Chinese children: 1995-2002. Journal of 
Consumer Marketing, 20(6), 542-554.

Modigliani, F. and Cao. S.L. (2004). The Chinese saving puzzle and the life-cycle hypothesis. Journal 
of Economic Literature, 42, 145-170.

Morrison, F.J., Smith, L., and Dow-Ehrenberger, M. (1995). Education and cognitive development: A 
natural experiment. Developmental Psychology, 31(5), 789-799.

Otto, A.M.C., Schots, P.A.M., Westerman, J.A.J., and Webley, P. (2006). Children’s use of saving 
strategies: An experimental approach. Journal of Economic Psychology, 27(1), 57-72.

Otto, A.M.C. (2012). Saving in childhood and adolescents: Insights from developmental psychology. 
(CSD Working Paper No. 12-20). This paper is part of the Assests and Education Research 
Symposium, sponsored by the University of Kansas School of Social Welfare and the Center for 
Social Development at the George Warren Brown School of Social Work, Washington 
University in St. Louis.

Peng, T., Bartholomae, S., Fox, J., and Cravener, G. (2007). The impact of personal finance education 
delivered in high school and college courses. Journal of Family and Economic Issues, 28(2), 
265-284.

Prakash, V. and Flores, R.C. (1985) A study of psychological gender differences: Applications for 
advertising format. Advances in Consumer Research, 12, 231-237.

Raudenbush, S.W. and Liu, X. (2000). Statistical power and optimal design for multisite randomized 
trials. Psychological Methods, 5(2), 199-213.

Sagrario Flora, M. and Seguino, S. (2002). Gender effects on aggregate savings. Working Paper Series 
No. 23. Policy Research Report on Gender and Development, The World Bank.

Salikin, N., Wahab, N.Ab., Zakaria, N., Masruki, R., and Nordin, S.N. (2012). Students’ saving 
attitude: Does parents’ background matter? International Journal of Trade, Economics and 
Finance, 3(6), 479-483.



72

Scheinholtz, L., Holden, K, and Kalish, C. (2012). Cognitive development and children’s 
understanding of personal finance. In Consumer knowledge and financial decisions, ed. By 
Douglas J. Lamden (pp. 29-47). New York: Springer. 

Schug, M.C. and Hagedorn, E.A. (2005). The money savvy pigTM goes to the big city: Testing the 
effectiveness of an economics curriculum for young children. The Social Studies, 96, 68-71.

Senesh, L. (1963). Our working world: Families at work. Chicago: Science Research Associates.

Shephard, D.D., Kaneza, Y., and Moclair, P. (Unpublished). What Curriculum? Which methods? A 

cluster randomized controlled trial of social and financial education in Rwanda.

Sherraden, M.S., Johnson, L., Guo, B., and Elliott, W. (2011). Financial capability in children: Effects 
of participation in a school-based financial education and savings program. Journal of Family 
and Economics Issues, 32(3), 385-399.

Steinberg, L., Graham, S., O’Brien, L., Woolard, J., Cauffman, E., and Banich, M. (2009). Age 
differences in future orientation and delay discounting. Child Development, 80, 28–44.

Valentine, G. and Khayum, M. (2005). Financial literacy skills of students in urban and rural high 
schools. Delta Pi Epsilon Journal, 47(1), 1-9. 

Varcoe, K., Martin, A., Devitto, Z., and Go, C. (2005). Using a financial education curriculum for 
teens. Financial Counseling and Planning, 16(1), 63-71.

Webley, P. and Nyhus, E.K. (2006). Parents’ influence on children’s future orientation and saving. 
Journal of Economic Psychology, 27, 140-164.

Yang, D.T., Zhang, J., and Zhou, S. (2011). Why are saving rates so high in China? IZA discussion 
paper No. 5465.

Yoong, J., Bailey, S., te Kaat, A., Salas, L.M., Shephard, D., Hansen, N., Lensink, R., Wang, A., Liu, 
J., Zhang, B., Zhang, Z., and Xiao, L. (2016). Impact report, ADB project TA 8003-REG 
V15015: Social capabilities opening the door for savings and entrepreneurship among Chinese 
children and youth.

Zhang, J.X. and Schwarzer, R. (1995). Measuring optimistic self-beliefs: A Chinese adaptation of the 
general self-efficacy scale. Psychologia: An international Journal of Psychology in the Orient, 
38(3), 174-181.



73

Appendix A

Section 1 : Demography

D001 What is your age in years?
D002 What is your gender?
D003 What is the highest level of

education your mother received?
1. No formal education (illiterate)
2. Did not finish primary school but capable of

reading and/or writing
3. Elementary school
4. Middle school
5. High school
6. Vocational school
7. Two-/Three-Year College/Associate degree
8. Four-year college/Bachelor’s degree
9. Master’s degree
10. Doctoral degree/Ph.D.

D004 What is the highest level of
education your father received?

1. No formal education (illiterate)
2. Did not finish primary school but capable of

reading and/or writing
3. Elementary school
4. Middle school
5. High school
6. Vocational school
7. Two-/Three-Year College/Associate degree
8. Four-year college/Bachelor’s degree
9. Master’s degree
10. Doctoral degree/Ph.D.

D005 What is your
ethnicity/nationality?

1. Han
2. Hui
3. Zhuang
4. Weiwuer
5. Yi
6. Zang
7. Miao
8. Mongol
9. Dai
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Section 2: Self-efficacy

SE001 I can always manage to solve
difficult problems if I try hard
enough.

1. Strongly Agree 2. Agree 3. Disagree
4. Strongly Disagree 5. Not sure/Do not
know

SE002 Even if someone opposes or is
against me, I can find a way to get
what I want.

1. Strongly Agree 2. Agree 3. Disagree
4. Strongly Disagree 5. Not sure/Do not
know

SE003 It is easy for me to stick to my plans
and accomplish my goals.

1. Strongly Agree 2. Agree 3. Disagree
4. Strongly Disagree 5. Not sure/Do not
know

SE004 I am confident that I would know
how to handle things when
something unexpected happens.

1. Strongly Agree 2. Agree 3. Disagree
4. Strongly Disagree 5. Not sure/Do not
know

SE005 Thanks to my resourcefulness and
ability to figure things out, I know
how to handle unexpected or
unforeseen situations.

1. Strongly Agree 2. Agree 3. Disagree
4. Strongly Disagree 5. Not sure/Do not
know

SE006 I can solve most problems if I work
hard enough.

1. Strongly Agree 2. Agree 3. Disagree
4. Strongly Disagree 5. Not sure/Do not
know

SE007 I can remain calm when facing
difficulties because I can rely on my
coping abilities.

1. Strongly Agree 2. Agree 3. Disagree
4. Strongly Disagree 5. Not sure/Do not
know

SE008 When I am confronted with a
problem, I can usually find several
solutions.

1. Strongly Agree 2. Agree 3. Disagree
4. Strongly Disagree 5. Not sure/Do not
know

SE009 If I am in trouble, most of the time I
can think of a solution.

1. Strongly Agree 2. Agree 3. Disagree
4. Strongly Disagree 5. Not sure/Do not
know

SE010 I can handle whatever comes my
way most of the time.

1. Strongly Agree 2. Agree 3. Disagree
4. Strongly Disagree 5. Not sure/Do not
know
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Section 3: Finance and Savings Behavior

FIN001 I am able to talk about money with my
parents.

1. Strongly Agree 2. Agree 3. Disagree
4. Strongly Disagree 5. Not sure/Do not
know

FIN002 I am able to talk about money with my
other family or siblings (Brother, sister,
nephew, relatives............)

1. Strongly Agree 2. Agree 3. Disagree
4. Strongly Disagree 5. Not sure/Do not
know

FIN003 I learned to manage money at school.
1. Strongly Agree 2. Agree 3. Disagree
4. Strongly Disagree 5. Not sure/Do not
know

Section 4: Financial Literacy

FL001 Imagine you put 1000 RMB in a savings account
with 1% interest and you wait for 1 year. How much
money do you think you will still have after 1 year?

1. Less than 1000 RMB
2 The same 1000 RMB
3. More than 1000 RMB
4. Don’t know

.
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Section 5: Money Attitude and Savings

MA001
I feel it is my parent’s job to pay for
my everyday needs (such as food,
clothes, etc.)

1. Strongly Agree 2. Agree 3. Disagree
4. Strongly Disagree 5. Not sure/Do not
know

MA002 My parents should provide me with
spending money.

1. Strongly Agree 2. Agree 3. Disagree
4. Strongly Disagree 5. Not sure/Do not
know

MA003 I feel my parents should pay for my
college education.

1. Strongly Agree 2. Agree 3. Disagree
4. Strongly Disagree 5. Not sure/Do not
know

MA004 I deserve to get the things I want from
my parents/guardians.

1. Strongly Agree 2. Agree 3. Disagree
4. Strongly Disagree 5. Not sure/Do not
know

MA005 Whenever I want something, I feel my
parents/guardians should help me get
it.

1. Strongly Agree 2. Agree 3. Disagree
4. Strongly Disagree 5. Not sure/Do not
know
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Section 6: Conscientiousness

C001
By being careful with my money and other
resources, I help my family to spend less money
and hence save more.

1. Strongly Agree 2. Agree
3. Disagree 4. Strongly Disagree
5. Not sure/Do not know

C002 When my parents buy me things, I try to pay
them back by helping them out.

1. Strongly Agree 2. Agree
3. Disagree 4. Strongly Disagree
5. Not sure/Do not know

C003 I am cautious, even when spending my parent’s
money.

1. Strongly Agree 2. Agree
3. Disagree 4. Strongly Disagree
5. Not sure/Do not know

C004 I feel personally responsible when spending my
parent’s money

1. Strongly Agree 2. Agree
3. Disagree 4. Strongly Disagree
5. Not sure/Do not know
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Section 7: Future Orientation

FUT001

Some people like to plan things out one step at a
time. Other people like to jump right into things
without planning them out beforehand. I like to
plan things out one step at a time.

1. Strongly Agree 2. Agree
3. Disagree 4. Strongly Disagree
5. Not sure/Do not know

FUT002

Some people spend very little time thinking about
how things might be in the future. Other people
spend a lot of time thinking about how things might
be in the future. I spend a lot of time thinking
about how things might be in the future.。

1. Strongly Agree 2. Agree
3.Disagree 4. Strongly Disagree
5. Not sure/Do not know

FUT003

Some people like to think about all of the possible
good and bad things that can happen before making
a decision. Other people don’t think it’s necessary
to think about every little possibility. I like to think
about all of the possible good and bad things that
can happen before making a decision.

1. Strongly Agree 2. Agree
3.Disagree 4. Strongly Disagree
5. Not sure/Do not know

FUT004

Some people usually think about the consequences
before they do something. Other people just act and
they don’t waste time thinking about the
consequences. I usually think about the
consequences before doing something.

1. Strongly Agree 2. Agree
3.Disagree 4. Strongly Disagree
5. Not sure/Do not know

FUT005

Some people would rather be happy today than take
their chances on what might happen in the future.
Other people would give up their happiness now so
that they can get what they want in the future. I
prefer to be happy today than take the chance on
what might happen in the future.

1. Strongly Agree 2. Agree
3.Disagree 4. Strongly Disagree
5. Not sure/Do not know

FUT006

Some people are always making lists of things to
do. Other people find making lists of things to do a
waste of time. I make a list of things to do.

1. Strongly Agree 2. Agree
3. Disagree 4. Strongly Disagree
5. Not sure/Do not know

FUT007

Some people make decisions and then act without
making a plan. Other people usually make plans
before going ahead with their decisions. I make
decisions and then act without making a plan.

1. Strongly Agree 2. Agree
3. Disagree 4. Strongly Disagree
5. Not sure/Do not know

FUT008

Some people would rather save their money for
unexpected costs and emergencies than spend it
right away for something fun. Other people would
rather spend their money right away on something
fun. I prefer to save money for unexpected costs
and emergencies than spend it right away for
something fun.

1. Strongly Agree 2. Agree
3. Disagree 4. Strongly Disagree
5. Not sure/Do not know
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Section 8: Entrepreneurship Attitudes

ENT001

I would like to start my own business in the future. 1. Strongly Agree 2. Agree
3. Disagree 4. Strongly Disagree
5. Not sure/Do not know

ENT002

I have started to learn the skills I will need to
create and operate a successful business.

1. Strongly Agree 2. Agree
3. Disagree 4. Strongly
Disagree 5. Not sure/Do not
know

FUT009

Some people have trouble imagining how events
that happen now can cause other things to happen in
the future. Other people are good at seeing in
advance how one thing can lead to another. I have
trouble imagining how events that happen now
can cause other things to happen in the future.

1. Strongly Agree 2. Agree
3. Disagree 4. Strongly
Disagree 5. Not sure/Do not
know

FUT010

Some people do not worry too much about about
how their decisions would affect other people.
Other people think a lot about how their decisions
will affect others. I think a lot about how my
decisions would affect others.

1. Strongly Agree 2. Agree
3. Disagree 4. Strongly
Disagree 5. Not sure/Do not
know
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Section 10: Social Connectedness

SC001 Some youth feel left out by their friends, but other
youth don’t. Do you ever feel left out by your friends?

1. Almost never 2. Sometimes
3. Most of the time 4. Do not know

SC002 Some youth are well-liked by their friends, but other
youth aren’t. Do you feel you are well-liked by your
friends?

1. Almost never 2. Sometimes
3. Most of the time 4. Do not know

SC003 Some youths' friends often laugh at them, but other
youths' friends don't. Do your friends often laugh at
you?

1. Almost never 2. Sometimes
3. Most of the time 4. Do not know

SC004 Some children have their flaws pointed out in public
by their friends, but other children do not. Do your
friends talks about your flaws in public to make
jokes?

1. Almost never 2. Sometimes
3. Most of the time 4. Do not know

SC005 Some children enjoy/like listening and sharing their
thoughts and feelings with their friends, while other
children do not. Do you enjoy/like sharing thoughts
and feelings with your friends?

1. Almost never 2. Sometimes
3. Most of the time 4. Do not know

SC006 Some youth and their friends do a lot of things for
each other, but other youth and their friends don't. Do
you and your friends do a lot of things for each other?

1. Almost never 2. Sometimes
3. Most of the time 4. Do not know

SC007 Some youth feel that they have very strong
friendships with other children, but other children do
not feel this way. Do you feel that you have very
strong friendship with your peers?

1. Almost never 2. Sometimes
3. Most of the time 4. Do not know

SC008 Some youth can depend on their friends for help or
advice when they have problems, but other youth
can't. Can you depend or rely on your friends for help
or advice when you have problems?

1. Almost never 2. Sometimes
3. Most of the time 4. Do not know

SC009 Some children have friends that care a lot about them,
but other children don't. Do you think your friends
care a lot about you?

1. Almost never 2. Sometimes
3. Most of the time 4. Do not know
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SC010 Some children’s friends say and do things that make
them feel upset but other children’s friends don't say
or do those things. Do your friends say or do things
that make you feel upset?

1. Almost never 2. Sometimes
3. Most of the time 4. Do not know

Section 11: Savings

SAV004 In the last month I saved some money. 1.Yes 
2.No 

SAV004_3 Have you planned what to do with your
savings?

1.Yes
2.No
3.I have no savings right now
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Appendix B: Fixed effect regression results

Table B1: Impact of the financial and social education program on savings behavior and financial literacy
(1) (2) (3) (4) (5) (6)

VARIABLES Saved last month Savings plan Financial literacy Saved last month Savings plan Financial literacy
T (omitted) (omitted) (omitted) (omitted) (omitted) (omitted)

period 0.0416 0.0532 0.0413 0.0451 0.0508 0.0349
(0.0133)** (4.69e-06)*** (0.0382)** (0.0295)** (6.80e-05)*** (0.112)

Tperiod 0.0541 0.0702 0.0770 0.0544 0.0644 0.0517
(0.0371)** (3.15e-06)*** (0.0224)** (0.0835)* (6.20e-05)*** (0.149)

Age -0.0170 -0.00677 -0.000359
(0.236) (0.646) (0.980)

Gender (1=male) -0.00809 0.0145 -0.0103
(0.942) (0.836) (0.812)

Han (1=Han) 0.0848 -0.0484 0.154
(0.159) (0.552) (0.244)

Education mother 0.00539 -0.00772 0.0170
(0.438) (0.156) (0.0205)**

Education father -0.00114 0.00173 0.0223
(0.838) (0.705) (0.000118)***

(Dummydistrict2-
Dummydistrict11)

(omitted) (omitted) (omitted) (omitted) (omitted) (omitted)

Constant 0.577 0.681 0.514 0.653 0.837 0.200
(0)*** (0)*** (0)*** (0.000225)*** (6.68e-07)*** (0.252)

Observations 25,420 20,184 25,420 19,201 15,534 19,201
R-squared 0.016 0.030 0.022 0.018 0.027 0.026

Number of student 12,710 11,604 12,710 11,182 9,920 11,182
Notes. Fixed effect regression results of the following dependent variables: Saved last month (whether a student saved some money last month – yes/no), Savings plan (whether a student have planned what to do with 
his/her savings – yes/no), and Financial literacy dummy (a dummy variable if a student answer a question measuring financial literacy correct or not – yes/no). Cluster-robust p-values are reported in parentheses below 
the coefficients. School is used as the unit for the cluster. 

*** p < 0.01, ** p < 0.05, * p < 0.1.
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Table B2: Impact of the financial and social education program on financial and savings attitudes (indices) 
(1) (2) (3) (4) (5) (6) (7) (8)

VARIABLES FINSAV MA CON EA FINSAV MA CON EA
T (omitted) (omitted) (omitted) (omitted) (omitted) (omitted) (omitted) (omitted)

period -0.0337 -0.276 0.197 0.0988 -0.0367 -0.294 0.200 0.108
(0.350) (0)*** (7.61e-10)*** (0.00312)*** (0.286) (0)*** (2.60e-07)*** (0.00859)***

Tperiod 0.438 0.0872 0.0202 0.0324 0.453 0.0923 0.0113 0.0264
(3.77e-10)*** (0.0274)** (0.649) (0.413) (1.95e-10)*** (0.0371)** (0.829) (0.568)

Age 0.0255 0.0110 -0.00625 -0.0228
(0.303) (0.689) (0.780) (0.402)

Gender (1=male) -0.0542 -0.0460 0.109 0.132
(0.675) (0.483) (0.362) (0.355)

Han (1=Han) 0.0553 0.283 0.0211 0.0866
(0.698) (0.0117)** (0.915) (0.571)

Education mother 0.000814 0.00424 0.0365 0.0104
(0.949) (0.715) (0.00123)*** (0.329)

Education father 0.00752 -0.0102 -0.00131 -0.00879
(0.480) (0.323) (0.887) (0.478)

(Dummydistrict2-
Dummydistrict11)

(omitted) (omitted) (omitted) (omitted) (omitted) (omitted) (omitted) (omitted)

Constant -0.0649 0.0171 0.00536 -0.0154 -0.341 -0.299 -0.174 0.0703
(6.35e-05)*** (0.0813)* (0.629) (0.119) (0.202) (0.326) (0.537) (0.858)

Observations 25,420 25,420 25,372 25,186 19,201 19,201 19,160 19,022
R-squared 0.059 0.033 0.035 0.010 0.064 0.037 0.039 0.010

Number of student 12,710 12,710 12,710 12,699 11,182 11,182 11,174 11,144
Notes. Fixed effect regression results of the following dependent variables: FINSAV (financial and savings behavior index constructed from three finance and savings behavior variables), MA (money attitudes index 
constructed from three money attitude and savings variables), CON (Financial conscientiousness index constructed from four conscientiousness variables), and EA (Entrepreneurship index constructed from two 
entrepreneurship attitudes variables). Cluster-robust p-values are reported in parentheses below the coefficients. School is used as the unit for the cluster. 

*** p < 0.01, ** p < 0.05, * p < 0.1.
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Table B3: Impact of the financial and social education program on psychological and social attitudes (indices) 
(1) (2) (3) (4) (5) (6)

VARIABLES SE FO SC SE FO SC
T (omitted) (omitted) (omitted) (omitted) (omitted) (omitted)

period 0.237 0.266 -0.0301 0.230 0.265 -0.0154
(7.86e-09)*** (0)*** (0.139) (2.16e-06)*** (0)*** (0.571)

Tperiod -0.0302 0.0581 -0.0260 -0.0436 0.0492 -0.00629
(0.542) (0.0772)* (0.560) (0.391) (0.213) (0.904)

Age 0.00297 -0.0227 -0.00239
(0.915) (0.362) (0.922)

Gender (1=male) 0.0999 0.0130 0.0956
(0.610) (0.933) (0.540)

Han (1=Han) 0.152 0.0573 -0.555
(0.485) (0.733) (0.0176)**

Education mother 0.0287 0.00858 -0.0187
(0.0815)* (0.474) (0.0540)*

Education father 0.00301 0.00955 -0.0198
(0.775) (0.303) (0.0682)*

(Dummydistrict2-
Dummydistrict11)

(omitted) (omitted) (omitted) (omitted) (omitted) (omitted)

Constant -0.0216 -0.00723 -0.0716 -0.362 0.104 0.610
(0.0830)* (0.375) (7.80e-09)*** (0.334) (0.773) (0.0444)**

Observations 25,410 25,402 25,118 19,192 19,188 19,051
R-squared 0.044 0.074 0.002 0.045 0.072 0.008

Number of student 12,710 12,710 12,688 11,180 11,180 11,142
Notes. Fixed effect results of the following dependent variables: SE (self-efficacy index constructed from ten self-efficacy variables), FO (future orientation index constructed from seven future orientation variables), 
and SC (social connectedness index constructed from ten social connectedness variables). Cluster-robust p-values are reported in parentheses below the coefficients. School is used as the unit for the cluster. 

*** p < 0.01, ** p < 0.05, * p < 0.1.
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Chapter 425

Effects of Business and Financial Training on Financial Behavior: A Study 

of Female Entrepreneurs in Vietnam

Abstract 

This chapter considers the impact of business and financial training on the (1) savings behavior; (2) 

borrowing behavior; (3) net savings, calculated as the difference between savings and the amount 

borrowed; and (4) loan repayment behavior of 4,041 female clients of a microfinance institution in 

Vietnam. A randomized controlled trial also addresses the effect of the presence of husbands in the 

training on the financial behavior of the female clients. Heterogeneous effects related to differences in 

financial literacy, average monthly household income, education level, number of household 

members, and financial difficulty of clients also enter the investigation. This parsimonious model 

suggests no impact of the training on savings or amount borrowed, at least in the medium-term, nor is 

net savings affected. The presence of husbands has a negative effect on long-term loan repayment; 

when husbands are absent, female clients also are more likely to repay a short-term loan. Considering 

differences in personal traits and socioeconomic characteristics, the training seems to have the 

strongest effects on female clients whose households have experienced financial difficulties in the past 

six months, whose households consist of more members, who are financially literate, and who have 

more education. However, female clients who are financially literate are more likely to miss a long-

term loan repayment, and those with higher average monthly household income tend to save less.

25I am grateful to Erwin Bulte, Robert Lensink and Nhung Vu (Bulte et al., 2016) for allowing me to use the survey data for 
this chapter, and TYM for allowing me to use the administrative data for this chapter.
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1. Introduction

Over the past decade, financial and business training has expanded as a means to improve the 

economic well-being and financial outcomes of participants. However, research into its effectiveness 

is mixed (e.g., Field et al., 2010; Tustin, 2010; Landerretche and Martinez, 2013; Bruhn et al., 2013b; 

Seshan and Yang, 2014; Sayinzoga et al., 2016). Bernheim et al. (2001) note that financial education 

programs implemented among U.S. high school students increased savings rates by 1.5 percent, and 

Bernheim and Garrett (2003) and Lusardi (2004) find that participants in financial counseling sessions 

made better financial decisions, especially if they had relatively lower income and education levels. 

According to Agarwalla et al. (2014), women with low levels of family income, education, and 

financial literacy benefit from financial education programs far more than a control group of women. 

But Carpena et al. (2011) and Field et al. (2010) provide evidence that a financial literacy program in 

India did not significantly improve either financial knowledge or business outcomes. Meta-analyses of 

the relationship between financial education and financial behaviors (Fernandes et al., 2014; Kaiser 

and Menkhoff, 2016) further suggest that financial literacy interventions had weak effects on financial 

behaviors, especially among low-income samples. The heterogeneity in consumers’ preferences, 

socioeconomic characteristics, and economic circumstances also makes it likely that financial 

education programs produce mixed results, suggesting the need for further investigation of the impact 

of different financial education programs implemented among various groups.

Therefore, this chapter investigates the impact of business and financial training on women in 

Vietnam, in terms of their savings behavior, borrowing behavior, net savings (i.e., difference between 

savings and amount borrowed), and loan repayment behavior. These women were all clients of a 

microfinance institution (MFI), with varied socioeconomic characteristics that may lead to differences 

in the effects of the training on their financial behavior. 

For example, female entrepreneurs may have better access to loans for reinvestment, and training may 

encourage them to save more for future investments and household consumption. If they do not save 

enough, they might miss opportunities to expand their existing businesses or invest in new businesses. 

The majority of the MFI’s clients are women, and Allen et al. (2011) and Rahman et al. (2011) suggest 

inviting husbands to the training to circumvent potential problems that might arise if women gain 

greater empowerment as a result of the training. In addition, including husbands to the training may 

raise the intra-household decision-making power of the women. I therefore examine differences across 

two treatment groups: with and without husbands. The effects of the training also might reflect the 

different socioeconomic characteristics of the female MFI clients. To test these heterogeneous effects, 

I include interaction terms between being assigned to the treatment group and personal traits 

(household size, average monthly household income, number of years of schooling, whether her 

household has experienced any financial difficulties during the past six months, and financial literacy 
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index). It should be noted that the program and beneficiary group studied in this chapter are different 

from the ones in Chapters 2 and 3. While Chapters 2 and 3 focus on the financial and social education 

program developed by Aflatoun for children, this chapter focuses on business and financial training 

for women.

This chapter thus builds on work by Bulte et al. (2016), who focus on business outcomes, and Bulte 

and Lensink (2016), who focus on financial outcomes but exclude loan repayment behavior. To extend 

these contributions, the current chapter offers three distinctions. First, the financial data set I use came 

from the MFI administration, whereas Bulte and Lensink (2016) used survey questionnaires. The 

current chapter pertains to savings and borrowing from a focal MFI, Toa Yeu May (TYM). The 

administrative data were collected by TYM personnel, unlike surveys that are self-reported and 

include all financial activities (i.e., savings and borrowing at and outside TYM). Second, the current 

chapter addresses loan repayment behavior, which is only available in the administrative data set, not 

in survey data. Third, I examine the heterogeneous effect of the training due to differences in female 

clients’ traits. Taking a medium-term perspective, I use the end-line administrative financial behavior 

data collected one year after the training finished. The data about the clients’ personal traits and 

socioeconomic characteristics came from a baseline survey questionnaire. 

Because female TYM clients could report their own savings and borrowing in the survey 

questionnaire, the administrative data set may be more objective. It also includes the loan repayment 

data, but because it provides data only about financial transactions with TYM, it may be less 

comprehensive than the survey information. I also needed to obtain the socioeconomic and financial 

literacy data from the survey data set. Accordingly, this chapter merges these two complementary data 

sets and thereby advances research into the impact of business and financial training on the financial 

behavior of female MFI clients. 

The remainder of this chapter is structured as follows: In Section 2, I review related literature, 

summarizing both theory and empirical evidence. Section 3 contains a description of the study context, 

the intervention, and the theory of change. After I introduce and discuss the data and estimation 

methods in Section 4, I report the effects on financial behavior in Section 5. Section 6 concludes with 

a discussion of these findings. 

2. Literature review

2.1. Theory

Households’ consumption and savings choices can be explained by two theoretical models: the life-

cycle hypothesis (LCH; Modigliani and Brumberg, 1954) and the permanent income hypothesis (PIH; 

Friedman, 1957). Both models assume that individuals are concerned about their lifetime consumption 

opportunities and well-being, so they try to maximize their utilities through consumption smoothing. 
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In particular, the LCH posits that utility is a function of aggregate consumption in current and future 

periods. A person maximizes her or his utility subject to the resources available, which reflect the sum 

of current and discounted future earnings over her or his lifetime and current net worth. The person’s 

current consumption thus can be expressed as a function of her or his resources and the rate of return 

on capital, with various parameters depending on age. Savings and borrowing serve to smooth 

consumption as income varies by age (e.g., little income when young and retired, greater income in 

middle age), such that a consumer uses income earned in middle age to pay off past loans or save for 

retirement. 

The PIH notes the challenges people face, due to the fluctuations of their income over time and the 

inherent uncertainty of their lifetimes. It proposes two types of income. Permanent income is what 

people expect to have in both current and future periods.26 Transitory income results from unexpected 

deviations from permanent income. Households’ consumption is based on permanent income, and 

only changes in permanent income prompt changes in individual consumption patterns, whereas 

transitory income is for savings purpose. Households can save and borrow to smooth their 

consumption (Friedman, 1957). 

However, these hypotheses may not apply as well to explain the savings behaviors of low-income 

households in developing countries. These households generally have unpredictable, unsteady income 

flows, such that permanent and transitory income may not be distinguishable (Rosenzweig, 2001). 

Furthermore, low-income households in developing countries have limited access to well-developed 

insurance and credit markets, so the PIH’s assumption that consumers are free to save and borrow may 

not be accurate. Faced with uninsured risk, the marginal propensity to consume might even depend 

negatively on their permanent income and encourage precautionary saving. In this case, an increase in 

permanent income would increase savings, not consumption (Skinner, 1986; Rosenzweig, 2001; Wen, 

2010). Deaton and Paxson (2000) and Rosenzweig (2001) also note a flaw of the LCH in relation to 

predictions of the long-term savings of low-income households in developing countries: Many of these 

households, especially in rural areas, consist of more than two adults from different generations, so the 

life-cycle of the household is not the same as the life-cycle of any individual member. 

A modified version of the LCH, the behavioral life-cycle model proposed by Shefrin and Thaler 

(1988), incorporates mental accounting—a process of coding, categorizing, and evaluating—to explain 

household saving and borrowing behaviors. According to this model, people categorize assets (wealth) 

into three mental accounts: current income, current assets, and future income. The propensity to 

consume then is influenced most by current income and least by future income. Mental accounting 

also implies that people create different accounts for different consumption purposes, and they do not 

26 Friedman originally defined permanent income as the amount that a household could consume without reducing its wealth.
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use money from one account for the other. If money from one account has been used, they turn to debt 

to finance additional purchases in that account, so saving and borrowing can arise simultaneously.

The simultaneity of saving and borrowing can be explained by three elements, based on a behavioral 

economic explanation: 

1. The need to mitigate self-control problems (Bauer et al., 2012; Collins et al., 2009). Laibson et 

al. (2003) stress the importance of non-liquid savings as a self-control tool. People set aside 

assets for future consumption and prefer to borrow for their present consumption, usually by 

means of overdrafts and credit cards. 

2. A requirement to achieve short-term liquidity (Kast and Pomeranz, 2013). If people are credit 

constrained, they need to build buffer stock for self-insurance (e.g., Paxson, 1992; Udry, 1995; 

Alderman, 1996). If there is limited access to formal savings accounts, the savings constraints 

also may be binding enough to push people to borrow more than they otherwise would, thus 

affecting their economic well-being. 

3. Avoidance of social and familial pressure to share financial resources (Hertzberg, 2010; 

Baland, et al., 2011; Brune et al., 2014). People may borrow to keep their savings from being 

exploited by family members, relatives, or others in the communities.

To investigate such simultaneity, net savings offers a key measure; it results from subtracting the 

amount of money borrowed from gross savings (Bulte and Lensink, 2016). This chapter therefore 

considers both net savings and saving and borrowing separately. 

2.2. Empirical evidence

Previous studies of the effectiveness of financial and business training mainly focus on the savings 

behavior of the beneficiaries. Insufficient saving, in both developed and developing countries, is a 

primary concern (e.g., Stango and Zinman, 2009; Lührmann et al., 2012; Karlan et al., 2014). Some 

empirical studies indicate that financial education does not have any impact on savings behavior (Kanz 

et al., 2013; Cole et al., 2010); others provide evidence of negative impacts (Augsburg et al., 2012; 

Barua et al., 2012). However, the majority of studies confirm the positive impacts of training on 

savings behaviors (Schreiner et al., 2001; Lusardi, 2003, 2006, 2008; Bernheim and Garrett, 2003; 

Anderson et al., 2006; Russell et al., 2007; Fry et al., 2008; Dupas and Robinson, 2009; Song, 2011; 

Bruhn et al., 2013b; Calderone et al., 2013; Berry et al., 2015). In developing nation settings, 

Calderone et al. (2014) show that financial literacy training increased the savings of branchless 

banking facility clients in Uttar Pradesh, India, by US$30 within a year. Jamison et al. (2014) also find 

a significant increase in savings among Ugandan youths who received financial education and access 

to basic, formal savings accounts. 
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Although relatively less addressed in prior studies, borrowing is another important financial outcome. 

Overborrowing and credit defaults are common actions by less financially literate people (Benton et 

al., 2007; Stango and Zinman, 2009; Yoong, 2010; Smits and Günther, 2016), who also tend to engage 

in high-cost methods of borrowing, with higher fees and interest rates. Moreover, they may rely on 

informal sources (Klapper et al., 2012). For micro-entrepreneurs, poor financial literacy correlates 

with low levels of borrowing, which restricts their business expansion opportunities. De Mel et al. 

(2011) and Field et al. (2010) also show that financial and business skills training leads to more loans 

taken by micro-entrepreneurs, and Bulte et al. (2016) provide empirical evidence that such training has 

a positive impact on the entrepreneurial behavior of female MFI clients, in terms of both their saving 

and their borrowing. 

Furthermore, saving and borrowing can be simultaneous, such that consumers might set aside income 

for savings purposes and borrow to exploit investment opportunities. Basu (2009) suggests a model in 

which sophisticated time-inconsistent agents, faced with a future investment opportunity, rationally 

choose to save their wealth, then borrow to finance the investment. Afzal et al. (2015), using a framed 

field experiment of female microfinance clients in Pakistan, provide supportive evidence, in that the 

same people simultaneously demand both credit and savings products. In terms of loan repayment, 

according to a meta-analysis by Miller et al. (2014), financial education training has a positive impact 

on savings and record keeping, but it does not improve loan repayment. 

Financial training could have heterogeneous effects too. Cole et al. (2009) study the correlation 

between financial literacy and demand for financial services and detect only small effects among 

uneducated or financially illiterate households. Reviews and meta-analyses of non-experimental 

evidence suggest that financial literacy should improve financial behavior (Collins et al., 2009; Gale 

and Levine, 2011), and Kaiser and Menkhoff (2016) offer statistical proof that financial literacy

mediates the impact of financial education on financial behavior. However, Calderone et al. (2013), in 

their investigation of the heterogeneous impacts of financial literacy prior to training, suggest that 

consumers with better financial literacy significantly decrease their informal savings. Agarwalla et al. 

(2014) argue that it is not only financial literacy but also economic well-being that determines how the 

financial behavior of participants is affected by their financial training. According to their empirical 

evidence, financial training significantly benefits women with low family incomes and less education. 

However, Kaiser and Menkhoff (2016) find that low income participants, especially those in low and 

lower-middle income countries, are affected less by financial training. Finally, the effectiveness of 

financial training may depend on the participants’ education level. Bruhn et al. (2013a) find stronger 

impacts on the savings of participants with a bachelor’s degree, though Calderone et al. (2013) 

indicate improved financial attitudes among less educated participants as a result of their financial 

training.
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3. Context, Intervention, and Theory of change

3.1. Context

This chapter involves female clients of Toa Yeu May (TYM), the largest microfinance institution in 

northern Vietnam. Started as a microfinance project by the Vietnam Woman’s Union in 1989, it has 

operated in its current form since 1992, providing access to financial and non-financial services for 

female clients in the form of loans, savings possibilities, and mutual assistance funds. In 10 poor areas 

in northern Vietnam, TYM maintains 43 branches and 1,450 training centers, with approximately 30–

40 female clients each, and 48,000 women are members (as of September 2011). All services are 

provided at weekly or monthly center meetings, during which TYM clients submit loan application 

forms, repay loans, and deposit savings (Bulte et al., 2016). For the collateral-free loans that TYM 

provides, the clients follow a loan cycle with increasing loan amounts (minimum of VND 1 million) 

that varies from 10 to 100 weeks; the loan principal and interest are adjusted weekly. Most loans 

support income-generating activities and house repairs. In addition, TYM offers multipurpose 

(emergency) loans of smaller amounts with shorter loan durations, generally used for consumption 

purposes. As members of TYM, the female clients must deposit VND 3,000 (~US$0.14) every week 

into a compulsory savings account that earns interest. They may withdraw from this account once their 

savings reaches a certain minimum amount. In addition, clients are encouraged to make weekly 

deposits to voluntary savings accounts, of at least VND 5,000 (~US$0.23). For mutual assistance 

funds, TYM offers a package with two products: life mutuality and loan mutuality. It is designed to 

promote mutual links and support assistance provision among the female clients (Vu, 2014).

The training materials were developed by the Gender and Enterprise Together (GET) Ahead for 

Women in Enterprise Training Package and Resource Kit of International Labor Organization (ILO), 

adapted to fit the Vietnamese context. Unlike conventional business training materials, these lessons 

highlight business skills from a gender-based perspective (Vu, 2014). Both gender and business 

features are equally important. Each training session covers different topics, listed in different 

modules: three on gender issues and six on business and financial issues. Module 1 pertains to gender 

and entrepreneurship, promotion of equality between men and women, and the life cycles of people 

and enterprises. Module 2 focuses on businesswomen and their self-confidence; Module 3 also centers 

on businesswomen but in terms of their environment, self-development, and business mapping. For 

Module 4, the topics revolve around business projects: ideas, opportunities, and challenges. Although 

Module 5 also discusses business projects, it focuses on marketing and sales. Module 6 covers 

calculations and how to calculate interest rates. Module 7 pertains to cash management. Module 8 

details how to record accounts receivable and account payable. Finally, Module 9 centers on how to 

calculate the cost of production and cost of goods sold. Each session is conducted on a monthly basis, 

such that there is a one-month gap between any two sessions. 
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3.2. Intervention

The randomization took place at the credit center level; 187 credit centers in Vinh Phuc and Hanoi, 

each with approximately 30 female clients, were randomly assigned to either the control group or one 

of the two treatment groups. The TYM branches were used to stratify the randomization to ensure the 

same percentage of treatment and control groups across branches. The training for which husbands of 

female TYM clients were invited to participate (T1) was conducted at 70 credit centers; the training 

with female TYM clients only (T2) took place at 31 credit centers; and no training was provided at the 

rest (86 credit centers), representing the control group (C). In each center, 23 female clients were 

randomly selected for interviews. If the number of clients in a center was less than 23, the interviews 

included all of them. At the baseline, 4,041 female clients were included in the study: 1,509 randomly 

assigned to have access to financial services provided by TYM and receive training along with their 

husbands (T1); 673 who had access to financial services and received training without their husbands 

(T2); and 1,859 who only had access to financial services (C). At the midline and end-line, 3,826 and 

4,350, respectively, female clients were interviewed. Because some female clients in T2 dropped out 

of the study, an additional 316 female clients were interviewed at the midline. 

The two randomized treatment groups participated in business and financial training, whereas the 

control group was limited to financial services provided by TYM during the study period but would 

receive the training later. The business and financial training was conducted in four TYM branches: 

three in Vinh Phuc and one in Hanoi. These two areas are key provinces in Vietnam and representative 

of the nation in terms of economic and geographic conditions. Therefore, female clients in Vinh Phuc 

and Hanoi effectively represent female clients of all TYM centers. Similar to other provinces, Vinh 

Phuc and Hanoi have experienced rapid growth in their industrial and service sectors; however, social 

and poverty problems remain prominent concerns. Therefore, TYM arranged nine monthly business, 

financial, and gender issue training sessions, which took place during the monthly center meetings; 

each session took between 45 to 60 minutes. Most TYM clients lack a strong educational background, 

so role playing, cards, and pictures functioned to help them understand and remember the training 

contents. Furthermore, the trainers arranged weekly private sessions to allow TYM clients to discuss 

client-specific issues, each taking about 15–30 minutes. These sessions were scheduled to coincide 

with the times TYM clients came to the centers to pay their debts. 

3.3 Theory of change 

This chapter seeks to evaluate the impact of a business and financial training program on savings, 

borrowing, net savings, and loan repayment behaviors of female TYM clients. The middle step, 

improved financial knowledge, is not tested herein. Both the control and the treatment groups have 

access to financial services provided by TYM, so the difference revolves around the training, and only 

one of the two treatment groups includes husbands. Figure 4.1 contains a diagram of the expected 
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impact of the business and financial training on financial outcomes, in accordance with theory of 

change.

Namely, the training should produce financially trained female clients (and accompanying husbands), 

achieving outcomes such as improved financial literacy and knowledge. In addition, they are expected 

to apply what they have learned to their daily lives, leading to changes in their medium-term financial 

decision making and financial behavior in terms of savings, borrowing, net savings, and loan 

repayment. I expect more saving and more borrowing. Noting the simultaneity of saving and 

borrowing but a stronger borrowing response, I also predict that net savings (savings less amount 

borrowed) will be negative. Loan repayment should improve. The presence of husbands also might 

have positive effects on financial decision making, especially if the husbands offer new perspectives or 

expertise, which lead to further discussions about the module contents and enhance the effectiveness 

and quality of the training. Because the training also covers gender equality and female self-

confidence issues, both female clients and their husbands can learn about female empowerment and 

gender balance. For decisions about the business or household, female clients then may be more 

independent and less influenced by their husbands after receiving the training. Thus, changes in 

financial behavior should reflect all aspects of the training, not just business and financial sessions. 

However, I do not test the gender balance issue in this chapter; Bulte et al. (2016) and Vu (2014) 

provide in-depth analyses of the impact of gender and business training on business outcomes. 

4. Estimation methods and data

4.1. Estimation methods

To evaluate the impact of business and financial training on savings, borrowing, net savings, and loan 

repayment behaviors, I use parsimonious ordinary least square (OLS) regression. Because a 

randomized controlled trial was applied, the outcomes from the treatment and control groups should 

reflect only the training. Including control variables increases the precision of the estimates, including 

demographic variables (age and household size) and dummy variables that indicate if a female client 

lives in Hanoi, is married, goes to TYM branch 3 for financial services or goes to TYM branch 4 for 

financial services. The two branch dummies and Hanoi dummy27 are always included, because the 

randomization is stratified at the branch level and clustered at the center level. 

To estimate the post-treatment results with OLS, I used the following equation: 

Y = α + α T1 + α T2 + α X + ε , (1)

27 A Hanoi dummy is also a branch dummy, in that there is only one branch in Hanoi. 
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Figure 4.1: Predicted impact of business and financial training on financial outcomes

Interventions Outputs Outcomes

Business and financial training                                                       Financially trained female clients 

Invite husbands of female clients to the training                             Financially trained accompanying husbands      Improved financial literacy/knowledge 

of trained female clients

Improved financial literacy/knowledge

of female clients’ husbands

Medium-term outcomes                                                            Improved household gender balance

Higher gross TYM savings Higher level of TYM borrowing Negative TYM net savings Improved short-term TYM loan repayment

Positive TYM savings rate Positive TYM loan rate -term TYM loan repayment
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where Y denotes an outcome variable for female client i at the center j at the end-line (t = 2); T1
is a dummy variable equal to 1 if female client i and her husband were invited to participate in 

business and financial training; T2 is a dummy variable equal to 1 if only female client i was invited 

to participate in the training; X is a vector of covariates measured at the baseline (t = 0); and ε is 

an IIDN(0, ) error term. The control variables are age, household size, city dummy (1 = Hanoi, 0 = 

Vinh Phuc), marital status dummy (1 = married, 0 = otherwise), branch 3 dummy (1 = yes, 0 = no), 

and branch 4 dummy (1 = yes, 0 = no). The coefficients of interest are α and α , which measure the 

impact of the training on the financial behaviors of a female client whose husband was also invited 

and of a female client whose husband was not invited, respectively. I cluster the standard errors at the 

center level. Following Bulte and Lensink (2016), I excluded outliers for savings, which may be due to 

idiosyncratic shocks or measurement, above the 95th and below the 5th percentile. The same data set 

provides the input to estimate borrowing, net savings, and loan repayment variables. 

To examine heterogeneity in the treatment effect, excluding the effect of husbands’ participation, I 

next merged the two treatment groups. The revised control variables then reflect the interaction terms 

of the random assignment to the treatment group with the baseline levels of financial literacy, 

household size, average monthly household income, number of years of schooling, and whether the 

female client’s household has experienced any financial difficulties in the past six months. These 

interaction terms reflect the prediction that the heterogeneous effects of the training may be due to 

differences in these characteristics among female clients. 

With the addition of the interaction terms, the equation transformed to become: 

Y = α + α T + α X + ∗ + ∗ + ℎ
+ ∗ ℎ + ∗ + ε , (2)

where X includes background characteristics among the control variables. The effects of the training 

for the subsample with given characteristics can be represented by the sum of the coefficients α and 

α , α and α , α and α , α and α , or α and α . If α , α , α , α , or α is significantly different 

from 0, it indicates heterogeneity in the training effect. These variables thus allow the business and 

financial training to exert different impacts on female clients with different socioeconomic 

characteristics.

4.2. Data

The baseline data collection occurred in October and November 2011. The business and financial 

training took place between February and October 2012, and then the end-line data collection was 

during October and November 2013 (Bulte et al., 2016). Table A1 in Appendix A presents the mean 

values and balance tests for the demographic characteristics, savings, borrowing, net savings, and loan 
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payment behaviors. Overall, female clients in the control group (C), the treatment group with invited 

husbands (T1), and the treatment group without husbands (T2) are comparable, as indicated by the p-

values of the balance test. The average female client is 43 years old and married, and she lives with 

four other family members, with an average monthly household income of approximately 

6,250,000VND (~US$28028). Her household rarely had financial difficulties in the previous six 

months. One-quarter live in Hanoi; the rest are proportionately distributed across three TYM branches 

in Vinh Phuc. The financial literacy questions in the survey support the creation of a financial literacy 

index, created by summing participants’ correct answers on six financial and business knowledge 

questions. The average female client achieves a score of 4.7–4.8; she spent approximately 7 years in 

school. 

The outcome variables are financial behaviors. Although I use both the end-line survey questionnaire 

and the administrative data set as sources, the financial variables for the analysis all come from the 

administrative data set. To match the data from these two sources, I used the female clients’ 

identification codes. The administrative data set consists of information about group assignments, 

TYM savings (voluntary and compulsory), TYM loans (short- and long-term), and TYM loan 

repayment (short- and long-term). From the survey, I gathered information about the group 

assignments and socioeconomic characteristics, all of which were measured prior to the training. The 

financial literacy index questions appear in all three surveys (baseline, midline and end-line), as 

detailed in Appendix B. 

The savings variable is the gross savings (rate) deposited at TYM, calculated by summing end-line 

TYM voluntary savings with end-line TYM compulsory savings. The borrowing variable is 

represented by TYM loan (rate), a sum of the short- and long-term TYM loans, both measured at the 

end-line. To measure the net savings variable, I subtract the end-line TYM loan from the end-line 

TYM gross savings. The TYM loan repayment variables are dummies, reflecting short- and long-term 

TYM loan repayment. However, I also consider whether particular short- and long-term TYM loans, 

in existence at the time of the midline data collection, were repaid by the time the end-line interview 

was conducted. This added consideration ensures that the data track the same short- and long-term 

TYM loans from the midline to the end-line. I examine the repayment of loans at the midline, because 

it would not be possible to investigate TYM loan repayment at the time of the end-line data collection. 

Savings rates, borrowing rates, and net savings rates are computed by dividing savings, borrowing, 

and net savings data by average monthly household income at the end-line. The baseline values of 

these variables are in Table A1 in Appendix A, together with the aggregate savings, borrowing, and 

net savings variables derived from the baseline survey questionnaire, namely: total savings (rate) 

(savings with TYM, savings at the bank, and other savings), total loans (rate) (short- and long-term 

28 This conversion comes from Financial Times as of June 26, 2016.
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TYM loans and three other loans), TYM net savings (rate), and total net savings (rate). Appendix C 

contains more details about the outcome variables. 

5. Results

5.1. Impact of financial training on savings, borrowing, and net savings

Table 4.1 contains the OLS results for the impact of business and financial training on savings, 

borrowing, and net savings. Participating in the training, whether alone or with husbands, does not 

significantly increase the level of gross TYM savings or TYM savings rate. Considering branch 

dummies, included as explanatory variables, the gross TYM savings of female clients in branch 4 is 

significantly lower than that of women in branch 1. The same difference appears for female clients 

who live in Hanoi (i.e., branch 2), significant at the 1 percent level. Why do female clients in branch 1 

have such relatively higher gross TYM savings than those in branch 4 and those living in Hanoi?29

Several factors appear pertinent. The TYM personnel at branch 1 may be encouraging their female 

clients to contribute more of their earnings to savings accounts; female clients in the branch 1 

neighborhood may be relatively more well-off than others, such that they can save more. 

Furthermore, attending the training, alone or with husbands, does not affect the amount of the loans 

borrowed from TYM or the TYM loan rate. A TYM regulation requires female clients to repay their 

previous loans fully, before being able to take new loans, so the amounts of the short-term and long-

term loans from TYM are limited. In this sense, it is not surprising that the training does not affect the 

borrowing behaviors of female clients. The amount of loans borrowed increases in response to the 

number of household members though. Finally, compared with female clients in branch 1, those in 

branches 3 and 4 borrow much less (statistically significant at the 1% level).

Because the training does not have any significant effect on TYM savings or amount borrowed from 

TYM, TYM net savings also is not affected. However, there are some differences in the estimated 

coefficients between the two treatment groups. Female clients who attended the training alone 

experienced negative net savings; the opposite is true for those who attended with their husbands. 

Compared with those in branch 1, female clients in branches 3 and 4 save more than they borrow from 

TYM, and these results are statistically significant. However, for those living in Hanoi, the TYM net 

savings rate is negative and significant (5% level). Being married also exerts a negative effect, though 

only at a 10 percent significance level. As expected, a household with more members, because it 

borrows more, also suffers more negative TYM net savings rates.

29 The “Hanoi” dummy is also known as “dummybranch2,” which can be interpreted the same way as “dummybranch3” and 
“dummybranch4.” However, I decided to consider this dummy variable separately, to measure how and to what extent living 
in Hanoi contributes to changes in the dependent variables of interest. 
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The estimation results for savings thus differ from Bulte and Lensink’s (2016) findings, in which they 

used only the survey data. They find a positive impact of training on savings by female clients who 

attended with their husbands. This difference may reflect a self-reporting bias; participants might have 

overstated their savings. For borrowing, my findings match Bulte and Lensink’s (2016).30 The amount 

of loans female clients may borrow is restricted by the TYM regulations, so it is not surprising that the 

training has less effect on altering their borrowing behavior. 

5.2. Impact of financial training on loan repayment

Table 4.2 represents the impact of business and financial training on the probability that a short-term 

TYM loan and a long-term TYM loan will be repaid.31 Being accompanied by husbands does not have 

any effect on the probability that a short-term TYM loan is repaid. However, it decreases the 

probability that a long-term TYM loan gets repaid (5% level). This finding implies that husbands have 

negative influences on the probability of repaying a long-term loan. They may convince their wives to 

invest money borrowed in risky projects or use it on gambling or unnecessary items. The female 

clients who attended the training alone tend to exhibit a greater probability of repaying the short-term 

TYM loan; this result is significant at the 5 percent level. However, for long-term TYM loans, the 

results are indifferent. Surprisingly, the more household members, the higher female clients’ tendency 

to repay a short-term TYM loan. The visited branches also matter; female clients of branch 3 exhibit a 

lower probability to repay a short-term TYM loan than those of branch 1 (1% significance level). For 

female clients of branch 4, the probability to repay a TYM loan is statistically lower than in branch 1, 

significant at 1 percent for short-term loans and 10 percent for long-term loans. Living in Hanoi 

instead increases the probability of repaying a short-term TYM loan. Because of the TYM regulation 

that requires female clients to repay their previous loans before taking new ones, it again is not 

surprising that the coefficients of the treatment dummies, both with and without the presence of 

husbands, are low. For the same reason, female clients often borrow from other sources (see Bulte and 

Lensink, 2016).

30 Bulte and Lensink (2016) also distinguish the impact of training on TYM loans versus loans from other sources. They find 
that the large positive effect of the training on total loans for clients participating with their husbands is mainly due to an 
increase in non-TYM loans.
31 Due to the unavailability of data on loan repayment in the end-line survey questionnaire, this chapter uses only the data 
recorded by the TYM administration. 
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Table 4.1: Impact of training on savings, borrowing, and net savings

(1) (2) (3) (4) (5) (6)
VARIABLES AdminTYMSavings AdminTYMSavingsRate AdminTYMLoan AdminTYMLoanRate AdminTYMNetSavings AdminTYMNetSavingsRate

T1 124,214.79 0.04 365,160.50 0.11 701,814.69 0.03
(0.532) (0.246) (0.573) (0.329) (0.241) (0.809)

T2 88,615.06 0.02 692,689.27 0.14 -795,050.05 -0.17
(0.729) (0.581) (0.339) (0.301) (0.203) (0.226)

Age 9,811.28 0.00 -12,811.20 -0.00 28,516.34 0.00
(0.156) (0.129) (0.464) (0.325) (0.172) (0.221)

Hhsize -34,305.07 -0.00 243,807.10 0.05 -259,308.98 -0.05
(0.490) (0.645) (0.023)** (0.018)** (0.085)* (0.059)*

Hanoi -811,897.07 -0.07 -1099202.66 0.01 -777,854.73 -0.28
(0.002)*** (0.071)* (0.130) (0.963) (0.234) (0.045)**

Maritalstatus -1565870.88 -0.19 418,504.39 0.22 -4204843.37 -0.76
(0.381) (0.488) (0.820) (0.425) (0.091)* (0.086)*

Dummybranch3 -212,551.57 0.02 -3020392.57 -0.22 3,091,694.64 0.17
(0.435) (0.647) (0.000)*** (0.090)* (0.000)*** (0.206)

Dummybranch4 -638,736.20 -0.02 -3019904.31 -0.02 1,866,113.40 -0.26
(0.025)** (0.686) (0.001)*** (0.914) (0.011)** (0.079)*

Constant 3,398,766.49 0.39 12259153.14 1.35 -12545979.90 -1.31
(0.069)* (0.177) (0.000)*** (0.000)*** (0.000)*** (0.008)***

Observations 2,540 2,480 3,758 3,671 2,542 2,482
R-squared 0.012 0.007 0.016 0.005 0.033 0.014

Notes. These ordinary least squares (OLS) results include the robust cluster p-values in parentheses. Standard errors are clustered at the center level (187 centers). Dependent variables: 
AdminTYMSavings is gross savings deposited at TYM (voluntary and compulsory); AdminTYMSavingsRate equals AdminTYMSavings divided by average monthly household income; 
AdminTYMLoan is loans borrowed from TYM (short- and long-term); AdminTYMLoanRate equals AdminTYMLoan divided by average monthly household income; AdminTYMNetSavings 
refers to TYM net savings (AdminTYMSavings minus AdminTYMLoan); and AdminTYMNetSavingsRate equals AdminTYMNetSavings divided by average monthly household income. 
Independent variables: T1 is the treatment group in which female clients and their husbands are invited to participate in business and financial training; T2 is the treatment group in which only 
female clients were invited; Age refers to the age of the female client; Hhsize refers to the household size of a female client; Hanoi is a dummy variable equal to 1 if a female client lives in Hanoi 
and 0 otherwise; Maritalstatus is a dummy variable equal to 1 if a female client is married and 0 otherwise; Dummybranch3 is a dummy variable equal to 1 if a female client goes to TYM branch 
3 for financial services; and Dummybranch4 is a dummy variable equal to 1 if a female client goes to TYM branch 4 for financial services.

*** p < 0.01, ** p < 0.05, * p < 0.1.
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Table 4.2: Impact of training on loan repayment

(1) (2)
VARIABLES Short-termTYMLoanRepayment Long-termTYMLoanRepayment

T1 -0.00 -0.05
(0.915) (0.038)**

T2 0.05 -0.04
(0.050)** (0.165)

Age -0.00 -0.00
(0.405) (0.807)

Hhsize 0.02 0.01
(0.002)*** (0.250)

Hanoi 0.05 -0.03
(0.085)* (0.248)

Maritalstatus 0.07 -0.01
(0.343) (0.885)

Dummybranch3 -0.10 0.01
(0.000)*** (0.813)

Dummybranch4 -0.08 -0.05
(0.008)*** (0.055)*

Constant 0.37 0.24
(0.000)*** (0.005)***

Observations 2,771 2,771
R-squared 0.020 0.007

Notes. These ordinary least squares (OLS) results include the robust cluster p-values in parentheses. Standard errors are 
clustered at the center level (187 centers). Dependent variables: Short-termTYMLoanRepayment refers to short-term TYM 
loan repayment, Long-termTYMLoanRepayment refers to long-term TYM loan repayment. Independent variables: T1 is the 
treatment group in which female clients and their husbands are invited to participate in business and financial training; T2 is 
the treatment group in which only female clients were invited; Age refers to the age of the female client; Hhsize refers to the 
household size of a female client; Hanoi is a dummy variable equal to 1 if a female client lives in Hanoi and 0 otherwise; 
Maritalstatus is a dummy variable equal to 1 if a female client is married and 0 otherwise; Dummybranch3 is a dummy 
variable equal to 1 if a female client goes to TYM branch 3 for financial services; and Dummybranch4 is a dummy variable 
equal to 1 if a female client goes to TYM branch 4 for financial services.

*** p < 0.01, ** p < 0.05, * p < 0.1.
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Table 4.3: Impact of training on savings, borrowing, and net savings (with heterogeneous effects)
(1) (2) (3) (4) (5) (6)

VARIABLES AdminTYMSavings AdminTYMSavingsRate AdminTYMLoan AdminTYMLoanRate AdminTYMNetSavings AdminTYMNetSavingsRate

T -855,700.37 -0.12 -3056178.46 -0.36 -3315943.71 -0.52
(0.310) (0.292) (0.222) (0.367) (0.230) (0.314)

Age 15,792.71 0.00 -5,338.41 0.00 42,877.43 -0.00
(0.065)* (0.030)** (0.817) (0.628) (0.243) (0.991)

Hanoi -874,761.95 -0.10 -995,349.50 -0.06 -952,603.41 -0.21
(0.002)*** (0.038)** (0.295) (0.735) (0.250) (0.268)

Maritalstatus -176,045.31 -0.02 575,683.04 0.15 474,652.84 -0.09
(0.598) (0.744) (0.382) (0.170) (0.548) (0.521)

Dummybranch3 -107,617.71 0.02 -2563610.12 -0.20 2,999,432.53 0.19
(0.722) (0.727) (0.007)*** (0.234) (0.001)*** (0.288)

Dummybranch4 -379,601.33 0.01 -2129150.15 0.09 1,816,675.95 -0.28
(0.269) (0.881) (0.048)** (0.639) (0.045)** (0.169)

Finlitindex -198,854.14 -0.03 328,073.51 0.02 -341,082.45 0.01
(0.040)** (0.037)** (0.336) (0.759) (0.312) (0.911)

Schoolingyear 48,014.53 0.01 -82,916.73 0.00 108,124.72 -0.01
(0.217) (0.199) (0.558) (0.877) (0.434) (0.738)

Finprob 105,352.46 -0.02 -1545956.12 -0.25 1,155,644.92 0.17
(0.814) (0.644) (0.059)* (0.059)* (0.258) (0.350)

Hhincome 0.10 0.00 0.23 0.00 -0.13 -0.00
(0.018)** (0.026)** (0.025)** (0.090)* (0.270) (0.485)

Hhsize -110,546.93 -0.01 50,070.65 0.03 -483,655.02 -0.10
(0.041)** (0.053)* (0.829) (0.518) (0.074)* (0.084)*

Finlitindex*T 267,162.40 0.05 -36,437.53 0.03 1,080,743.37 0.09
(0.069)* (0.014)** (0.939) (0.706) (0.033)** (0.351)

Schoolingyear*T -48,209.29 -0.01 344,559.05 0.03 -229,533.49 -0.01
(0.425) (0.199) (0.059)* (0.411) (0.234) (0.751)

Finprob*T -785,421.14 -0.10 1,625,755.54 0.00 -1605364.62 0.17
(0.158) (0.155) (0.162) (0.984) (0.245) (0.518)

Hhincome*T -0.10 -0.00 -0.04 0.00 -0.20 -0.00
(0.034)** (0.193) (0.746) (0.760) (0.224) (0.173)

Hhsize*T 195,397.09 0.02 205,442.36 0.02 375,428.47 0.08
(0.083)* (0.135) (0.498) (0.733) (0.317) (0.262)

Constant 1,924,139.34 0.19 10021738.82 0.99 -15228893.60 -1.46
(0.012)** (0.068)* (0.000)*** (0.008)*** (0.000)*** (0.001)***

Observations 1,686 1,650 2,593 2,544 1,688 1,652
R-squared 0.022 0.021 0.023 0.016 0.043 0.024

Notes. These ordinary least squares (OLS) results include the robust cluster p-values in parentheses. Standard errors are clustered at the center level (187 centers). Dependent variables: AdminTYMSavings is gross savings deposited at TYM 
(voluntary and compulsory); AdminTYMSavingsRate equals AdminTYMSavings divided by average monthly household income; AdminTYMLoan is loans borrowed from TYM (short- and long-term); AdminTYMLoanRate equals 
AdminTYMLoan divided by average monthly household income; AdminTYMNetSavings refers to TYM net savings (AdminTYMSavings minus AdminTYMLoan); and AdminTYMNetSavingsRate equals AdminTYMNetSavings divided by 
average monthly household income. Independent variables: T refers to being randomly invited to participate in a business and financial training; Age refers to the age of the female client; Hhsize refers to the household size of a female client; Hanoi is 
a dummy variable equal to 1 if a female client lives in Hanoi and 0 otherwise; Maritalstatus is a dummy variable equal to 1 if a female client is married and 0 otherwise; Dummybranch3 is a dummy variable equal to 1 if a female client goes to TYM 
branch 3 for financial services; and Dummybranch4 is a dummy variable equal to 1 if a female client goes to TYM branch 4 for financial services. The following independent variables were all measured at the baseline: Finlitindex reflects the 
financial literacy index; Schoolingyear is the number of years of schooling for the female client; Finprob is a dummy variable equal to 1 if a female client’s household experienced any financial difficulties in the past six months; Hhincome indicates
the female client’s average monthly household income; and Hhsize refers to the household size of the female client. All the following interaction variables reflect the interaction with the random invitation to participate in the training: Finlitindex*T 
includes the baseline financial literacy index; Schoolingyear*T is the interaction with the female client’s number of years of schooling; Finprob*T refers to whether the female client’s household has experienced any financial difficulties in the past 
six months; Hhincome*T entails the female client’s average monthly household income; and Hhsize*T refers to the interaction with the household size of the female client.

*** p < 0.01, ** p < 0.05, * p < 0.1.
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5.3. Heterogeneous effect

As mentioned previously, the training effect likely depends on female clients’ backgrounds and 

socioeconomic characteristics. Tables 4.3 and 4.4 show the heterogeneous effect of training on female 

clients with different household sizes, average monthly household incomes, years of schooling, recent 

financial difficulties, and levels of financial literacy, all measured at the baseline. In Table 4.3, all 

factors except for having experienced financial difficulties lead to variations in the training effect. For

example, the different levels of financial literacy contribute to heterogeneity in the effect of the 

training on TYM savings (rate) and TYM net savings. The effects on savings (rate) are stronger for 

female clients with better financial literacy at the baseline, such that they have more savings (rate) and 

higher net savings than others in the treatment group. Education does not make a difference in terms 

of the training effect on savings and net savings, but training leads to more borrowing from TYM if 

the female clients have more education, as measured at the baseline. In contrast with my expectations, 

trained female clients with relatively higher average monthly household incomes at the baseline save 

less with TYM than comparable participants in the treatment group who have lower average monthly 

household income. Perhaps these clients invest more in their existing or new businesses by saving less 

and avoiding borrowing. The training increases savings at TYM for female clients whose households 

contain more family members at the baseline, perhaps due to their improved financial planning as a 

result of the training. 

The heterogeneous effect of the training on the probability of TYM loan repayment in Table 4.4 

reveals two statistically significant, heterogeneous effects, due to differences in financial literacy 

(negative) and experiences of recent financial difficulties (positive). Trained female clients who are 

more financially literate are less likely to repay a long-term TYM loan. This finding seems 

contradictory; a higher level of financial literacy seemingly should improve loan repayment behavior. 

Moreover, the findings indicate that these female clients do not have any problem saving. This 

unexpected result thus requires further investigation. However, the survey data do not contain data 

about TYM loan repayment, so I cannot perform a cross-check. Finally, households that recently 

experienced financial problems show a higher tendency to repay a short-term TYM loan, suggesting 

that training is very beneficial for this subsample of the treatment group. 
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Table 4.4: Impact of training on loan repayment (with heterogeneous effects)

(1) (2)
VARIABLES Short-termTYMLoanRepayment Long-termTYMLoanRepayment

T -0.23 0.02
(0.137) (0.850)

Age -0.00 -0.00
(0.353) (0.211)

Hanoi 0.04 -0.04
(0.256) (0.222)

Maritalstatus -0.01 -0.01
(0.835) (0.760)

Dummybranch3 -0.09 0.01
(0.009)*** (0.771)

Dummybranch4 -0.07 -0.06
(0.074)* (0.053)*

Finlitindex -0.02 0.05
(0.244) (0.000)***

Schoolingyear -0.00 -0.01
(0.634) (0.203)

Finprob -0.10 0.02
(0.019)** (0.508)

Hhincome 0.00 -0.00
(0.424) (0.309)

Hhsize 0.01 0.00
(0.418) (0.840)

Finlitindex*T 0.03 -0.04
(0.286) (0.053)*

Schoolingyear*T 0.00 0.00
(0.690) (0.582)

Finprob*T 0.15 -0.04
(0.017)** (0.392)

Hhincome*T -0.00 0.00
(0.674) (0.122)

Hhsize*T 0.01 0.01
(0.505) (0.682)

Constant 0.60 0.15
(0.000)*** (0.065)*

Observations 1,885 1,885
R-squared 0.020 0.020

Notes. These ordinary least squares (OLS) results include the robust cluster p-values in parentheses. Standard errors are 
clustered at the center level (187 centers). Dependent variables: Short-termTYMLoanRepayment refers to short-term TYM 
loan repayment and Long-termTYMLoanRepayment refers to long-term TYM loan repayment. Independent variables: T 
refers to being randomly invited to participate in a business and financial training; Age refers to the age of the female client; 
Hhsize refers to the household size of a female client; Hanoi is a dummy variable equal to 1 if a female client lives in Hanoi 
and 0 otherwise; Maritalstatus is a dummy variable equal to 1 if a female client is married and 0 otherwise; Dummybranch3 
is a dummy variable equal to 1 if a female client goes to TYM branch 3 for financial services; and Dummybranch4 is a 
dummy variable equal to 1 if a female client goes to TYM branch 4 for financial services. The following independent 
variables were all measured at the baseline: Finlitindex reflects the financial literacy index; Schoolingyear is the number of 
years of schooling for the female client; Finprob is a dummy variable equal to 1 if a female client’s household experienced 
any financial difficulties in the past six months; Hhincome indicates the female client’s average monthly household income; 
and Hhsize refers to the household size of the female client. All the following interaction variables reflect the interaction
with the random invitation to participate in the training: Finlitindex*T includes the baseline financial literacy index; 
Schoolingyear*T is the interaction with the female client’s number of years of schooling; Finprob*T refers to whether the 
female client’s household has experienced any financial difficulties in the past six months; Hhincome*T entails the female 
client’s average monthly household income; and Hhsize*T refers to the interaction with the household size of the female 
client.

*** p < 0.01, ** p < 0.05, * p < 0.1.
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Tables D1–D5 in Appendix D separate the results by each background and socioeconomic variable 

and the interaction term with the random training assignment. These OLS estimates generally 

coincide with the preceding results. The effect of the training differs for female clients with varying 

levels of financial literacy, such that it exerts a stronger effect on the TYM savings rate of female 

clients who have more financial literacy. The effect on short-term TYM loan repayment also is higher 

for female clients whose households have experienced financial problems recently. One additional 

finding, related to long-term TYM loan repayment, deserves some consideration. That is, the overall 

results suggest that female clients with higher average monthly household income are more likely to 

repay their long-term TYM loans as a result of participating in the training. However, Tables D2 and 

D5 suggest that training does not have different effects on female clients who attended school for 

longer or shorter or for those with varying household sizes. 

6. Discussion and conclusion

This chapter sought to test the impact of business and financial training on the financial behaviors of 

female MFI clients in Vietnam. With an OLS regression, I demonstrate that the training does not 

affect savings or borrowing from TYM, for either treatment group. Consequently, TYM net savings is 

also not affected by the training. In terms of loan repayment, the training sessions that included 

husbands had negative effects on long-term TYM loan repayment, but when women participated 

alone, it had a positive effect on short-term TYM loan repayment. The determinants of these findings 

remain somewhat unclear. Further studies might conduct in-depth interviews to identify them. Taking 

differences in traits and socioeconomic backgrounds into account, the empirical results also suggest 

differences in training effects. That is, the training has a stronger effect on savings among female 

clients who are more financially literate and are from households with relatively more members. Both 

traits contribute to better financial planning, as a result of the training. In addition, the net savings of 

more financially literate female clients improves with training. To my surprise, the savings of female 

clients whose average monthly household income was relatively higher were adversely affected by the 

training. In terms of borrowing, female clients with more education borrow more after participating in 

the training. However, the probability of long-term TYM loan repayment gets worse for financially 

literate female clients after training. The short-term loan repayment instead increases by households 

that have experienced financial problems. In summary, different traits and socioeconomic variables 

contribute to the heterogeneous effects of business and financial training on financial behaviors. The 

effects appear most powerful for female clients whose households have experienced recent financial 

problems and who are financially literate prior to the training, but it is only beneficial with regard to 

their savings and borrowing behaviors. 

This chapter thus offers two main contributions to extant literature. First, it provides empirical 

evidence about the effect of business and financial training on the financial behaviors of female MFI 
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clients. The rules and regulations of the MFI that limit borrowing, in terms of both frequency and 

amount, obstruct the impact of the business and financial training on female MFI clients. The absence 

of average impact of the training on their financial behavior (net savings: savings - amount borrowed) 

may be because this chapter focuses on the medium-term. It may take a longer time for the impact of 

business and financial training to be realized. Second, this chapter incorporates differences in 

background and socioeconomic characteristics, using interaction terms between the treatment dummy 

and these different traits in regression analyses. The results align with previous studies that suggest 

different outcomes arise due to different samples or contexts. It is important for policymakers to 

address such diversity carefully when they design and implement financial education policies aimed at 

altering the financial behaviors of various groups of people. 
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Appendix A

Table A1: Summary statistics at the baseline (pre-treatment)

Variables Mean Mean difference Balance test (p-value)

C T1 T2 T1-T2 T1-C T2-C T T1 T2

Control variables

Age 44.12 43.71 42.99 0.72 -0.41 -1.13 0.54 0.513 0.826

Married (1= Yes) 1 1 0.94 0.06 0 -0.06 (omitted) (omitted) (omitted)

Household size 4.75 4.77 4.69 0.08 0.02 -0.06 0.933 0.869 0.918

Average monthly household income 6,066,461 6,203,361 6,511,287 -307,926 136,900 444,826 0.288 0.541 0.237

City (1=Hanoi) 0.28 0.26 0.31 -0.05 -0.02 0.03 0.894 0.836 0.955

TYM branch 3 (1= Yes) 0.27 0.28 0.23 0.05 0.01 -0.04 0.899 0.801 0.867

TYM branch 4 (1= Yes) 0.20 0.18 0.17 0.01 -0.02 -0.03 0.767 0.793 0.82

Financial literacy index at baseline 4.75 4.87 4.69 0.18 0.08 -0.06 0.292 0.084 0.526

Number of years of schooling 6.97 6.87 6.93 -0.06 -0.10 -0.04 0.608 0.556 0.878

Financial difficulty during last 6 

months (1 = Yes)

0.13 0.11 0.07 0.04 -0.02 -0.06 0.254 0.599 0.072

Dependent variables

Savings with TYM 902,025.2 777,393 1,042,758 -265,365 -124,632.2 140,732.8 0.838 0.201 0.223

Loans from TYM 12,500,000 12,100,000 12,700,000 -600,000 -400,000 200,000 0.405 0.445 0.520

TYM net savings (Admin.) -14,100,000 -13,200,000 -13,400,000 200,000 900,000 700,000 0.071 0.080 0.222

Short-term loan repayment (TYM) 0.76 0.77 0.72 0.05 0.01 -0.04 0.928 0.666 0.323

Long-term loan repayment (TYM) 0.49 0.46 0.41 0.05 -0.03 -0.08 0.039 0.194 0.011

Savings with TYM rate 0.19 0.20 0.23 -0.03 0.01 0.04 0.733 0.236 0.346

Loans from TYM rate 2.06 2.06 1.96 0.10 0 -0.10 0.188 0.279 0.156
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Variables Mean Mean difference Balance test (p-value)

C T1 T2 T1-T2 T1-C T2-C T T1 T2

TYM net savings (Admin.) rate -2.49 -2.32 -2.36 0.04 0.17 0.13 0.045 0.065 0.095

Financial variables from survey

Savings with TYM (Survey) 943,526.1 1,655,004 311,568.3 1,343,435.7 711,477.9 -631,957.8 0.591 0.382 0.270

Loans from TYM (Survey) 23,200,000 24,900,000 8,889,644 16,010,356 1,700,000 -14,310,356 0.871 0.911 0.178

Total savings 1,839,928 2,506,482 656,641.8 1,849,840.2 666,554 -1,183,286.2 0.801 0.499 0.160

Total loans 30,600,000 19,600,000 14,300,000 5,300,000 -11,000,000 -16,300,000 0.174 0.165 0.213

TYM net savings (Survey) -22,300,000 -23,200,000 -8,578,075 -14,621,925 -900,000 13,721,925 0.841 0.946 0.177

Total net savings (Survey) -28,700,000 -17,600,000 -13,700,000 -3,900,000 11,100,000 15,000,000 0.162 0.143 0.236

Savings with TYM (Survey) rate 0.23 0.31 0.09 0.22 0.08 -0.14 0.923 0.661 0.287

Loans from TYM (Survey) rate 5.03 4.94 2.40 2.54 -0.09 -2.63 0.761 0.979 0.205

Total savings rate 0.38 0.45 0.27 0.18 0.07 -0.11 0.885 0.826 0.238

Total loans rate 3.57 3.43 2.64 0.79 -0.14 0.07 0.173 0.161 0.209

TYM net savings (Survey) rate -2.55 -2.45 -1.72 -0.73 0.10 0.83 0.744 0.958 0.201

Total net savings (Survey) rate -3.20 -3.03 -2.38 -0.65 0.07 0.18 0.163 0.146 0.218

Notes. This table presents the mean values and balance tests for the OLS regression of financial behavior variables and control variables on a constant term and two treatment dummy variables: the treatment to which 
husbands are invited (T1) and the treatment in which female clients participate alone (T2), using baseline data. The p-values of the balancing test denote the p-values of the treatment variables (T, T1, and T2), using 
standard errors clustered at the center level. Overall, female clients in the control group C, T1, and T2 are comparable. A representative female client in each group is 43 years old, is married, and lives with four other 
family members, with an average monthly household of approximately 6,250,000VND (US$280). Her household rarely had any financial difficulties during the past six months. One-quarter of them live in Hanoi, and 
the rest live in Vinh Phuc, proportionately distributed across the three TYM branches. On the financial literacy index, the average female client scores 4.7–4.8 out of a maximum score of 6. She spent 7 years in school. 
For the dependent variables reflecting financial behaviors, the mean values are comparable across the three groups. Savings with TYM refers to the combination of voluntary and compulsory savings deposited at TYM; 
Loans from TYM equal total borrowing from TYM, including short- and long-term TYM loans; TYM net savings (Admin.) is net savings, calculated by subtracting the amount of money borrowed from TYM from the 
savings deposited at TYM; Short-term loan repayment (TYM) equals the probability that a short-term TYM loan is repaid; Long-term loan repayment (TYM) equals the probability that a long-term TYM loan is repaid; 
Savings with TYM rate is AdminTYMSavings divided by average monthly household income; Loans from TYM rate is AdminTYMLoan divided by average monthly household income; and TYM net savings (Admin.) 
rate is AdminTYMNetSavings divided by average monthly household income. The financial variables derived from the survey questionnaire are all self-reported: Savings with TYM (Survey) is savings deposited at 
TYM; Loans from TYM (Survey) refers to the amount of loans borrowed from TYM; Total savings equals total value of savings, including savings deposited at TYM, savings at the bank, and savings in other forms; 
Total loans refers to total borrowing, including loans from TYM and three other loans; TYM net savings (Survey) is calculated by subtracting the amount of money borrowed from TYM from savings deposited at 
TYM; Total net savings (Survey) is calculated by subtracting the total amount of money borrowed from the total savings; Savings with TYM (Survey) rate is Savings with TYM (Survey) divided by average monthly 
household income; Loans from TYM (Survey) rate is Loans from TYM (Survey) divided by average monthly household income; Total savings rate is Total savings divided by average monthly household income; Total 
loans rate is Total loans divided by average monthly household income; TYM net savings (Survey) rate is TYM net savings (Survey) divided by average monthly household income; and Total net savings (Survey) rate 
is Total net savings divided by average monthly household income.
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Appendix B: Items entered into the financial literacy index 

Question 1: What is 400 plus 300? (700)

Question 2: What is one tenth of 100? (10)

Question 3: In a sale, a shop is selling all items at half price. Before the sale a TV costs 

4,000,000VND. How much will it cost in the sale?

1. 4,000,000VND 2. 3,000,000VND 3. 2,000,000VND

99. Don’t know 88. Refused to answer

Question 4: If you sold two items for 8,000VND each and your customer gave you 20,000VND, how 

much balance do you owe the customer?

1. 12,000VND 2. 4,000VND 3. 8,000VND 99. Don’t know

88. Refused to answer

Question 5: Suppose you had 1,000,000VND in a savings account and the interest rate was 2% per 

year. You don’t make any further payments into this account and you don’t withdraw any money. 

After 5 years, how much do you think you would have in the account if you left the money to grow?

1. More than 1,100,000VND

2. Exactly 1,100,000VND

3. Less than 1,100,000VND

99. Don’t know

88. Refused to answer

Question 6: Imagine that the interest rate on your savings account was 1% per year and inflation was 

2% per year. After 1 year, how much would you be able to buy with the money in this account?

1. More than today 2. Exactly the same 3. Less than today

99. Don’t know 88. Refused to answer
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Appendix C: Outcome variables 

∑ Savings variables:

(i.) Gross savings deposited at TYM (AdminTotalSavings) = TYM voluntary savings + 

TYM compulsory savings

(ii.) Gross savings deposited at TYM rate (AdminTotalSavingsRate) = (TYM voluntary 

savings + TYM compulsory savings)/average monthly household income

∑ Borrowing variables:

(i.) TYM loan from TYM (AdminTYMLoan) = short-term TYM loan + long-term TYM 

loan

(ii.) TYM loan from TYM rate (AdminTYMLoanRate) = (short-term TYM loan + long-

term TYM loan)/average monthly household income

∑ Net savings variables:

(i.) TYM net savings obtained from administrative dataset (AdminTYMNetSavings) = 

(TYM voluntary savings + TYM compulsory savings) – (short-term TYM loan + 

long-term TYM loan)

(ii.) TYM net savings obtained from administrative dataset rate 

(AdminTYMNetSavingsRate) = [(TYM voluntary savings + TYM compulsory 

savings) – (short-term TYM loan + long-term TYM loan)]/average monthly 

household income

∑ Loan repayment variables:

(i.) Dummy variable for short-term TYM loan repayment (Short-termLoanRepayment) –

It takes a value of 1 if a female client repays the previous short-term TYM loan before 

borrowing the new one

(ii.) Dummy variable for long-term TYM loan repayment (Long-termLoanRepayment) – It 

takes a value of 1 if a female client repays the previous long-term TYM loan before 

borrowing the new one

Financial variables from the survey questionnaire:

∑ Savings variables:

(i.) Total savings (SurveyTotalSavings) = savings with TYM + savings at the bank + 

other savings

(ii.) Total savings rate (SurveyTotalSavingsRate) = (savings with TYM + savings at the 

bank + other savings)/ average monthly household income

∑ Borrowing variables:

(i.) Total loans (SurveyTotalLoan) = short-term TYM loan + long-term TYM loan + three 

other loans
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(ii.) Total loans rate (SurveyTotalLoanRate) = (short-term TYM loan + long-term TYM 

loan + three other loans)/average monthly household income

∑ Net savings variables:

(i.) TYM net savings obtained from the end-line survey questionnaires 

(SurveyTYMNetSavings) = savings with TYM – (short-term TYM loan + long-term 

TYM loan)

(ii.) Total net savings obtained from the end-line survey questionnaire 

(SurveyTotalNetSavings) = (savings with TYM + savings at the bank + other savings) 

– (short-term TYM loan + long-term TYM loan + three other loans)

(iii.) TYM net savings obtained from the end-line survey questionnaires rate 

(SurveyTYMNetSavingsRate) = [savings with TYM – (short-term TYM loan + long-

term TYM loan)]/average monthly household income

(iv.) Total net savings obtained from the end-line survey questionnaire rate 

(SurveyTotalNetSavingsRate) = [(savings with TYM + savings at the bank + other 

savings) – (short-term TYM loan + long-term TYM loan + three other loans)]/average 

monthly household income



116

Appendix D: Impacts of training on savings, borrowing, net savings, and loan repayment (heterogeneous effects)

Table D1: Heterogeneous effects of training due to differences in financial literacy 

(1) (2) (3) (4) (5) (6) (7) (8)
VARIABLES AdminTYMSavings AdminTYMSavingsRate AdminTYMLoan AdminTYMLoanRate AdminTYMNetSavings AdminTYMNetSavingsRate Short-termTYMLoanRepayment Long-termTYMLoanRepayment

T -446,952.28 -0.10 -1698715.50 -0.24 -2682939.00 -0.28 -0.18 0.07
(0.517) (0.291) (0.402) (0.461) (0.255) (0.529) (0.145) (0.438)

Age 13,267.96 0.00 -2,988.80 0.00 28,284.42 -0.00 -0.00 -0.00
(0.139) (0.048)** (0.892) (0.548) (0.332) (0.760) (0.635) (0.555)

Hanoi -926,858.88 -0.11 -1249500.38 -0.12 -726,468.81 -0.14 0.04 -0.04
(0.001)*** (0.020)** (0.178) (0.492) (0.371) (0.465) (0.212) (0.249)

Maritalstatus -121,872.58 -0.01 1,128,570.13 0.24 -172,076.67 -0.20 0.01 -0.00
(0.696) (0.868) (0.078)* (0.022)** (0.804) (0.115) (0.741) (0.914)

Dummybranch3 -170,987.02 0.00 -2819923.25 -0.26 3,346,965.50 0.27 -0.10 0.00
(0.583) (0.967) (0.002)*** (0.127) (0.000)*** (0.152) (0.006)*** (0.898)

Dummybranch4 -514,208.47 -0.02 -2407730.00 0.01 2,083,630.75 -0.17 -0.08 -0.07
(0.139) (0.751) (0.018)** (0.953) (0.016)** (0.395) (0.049)** (0.045)**

Finlitindex -87,658.31 -0.01 447,093.75 0.05 -318,813.28 -0.01 -0.02 0.04
(0.373) (0.417) (0.142) (0.285) (0.294) (0.820) (0.175) (0.001)***

Finlitindex*T 150,715.20 0.03 383,920.34 0.07 664,011.94 0.04 0.04 -0.03
(0.268) (0.085)* (0.343) (0.245) (0.179) (0.618) (0.150) (0.134)

Constant 1,928,541.13 0.19 9,935,874.00 1.10 -16627718.00 -1.88 0.61 0.10
(0.010)** (0.055)* (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.207)

Observations 1,690 1,654 2,605 2,556 1,692 1,656 1,889 1,889
R-squared 0.014 0.013 0.016 0.009 0.031 0.011 0.014 0.015

Notes. These ordinary least squares (OLS) results include the robust cluster p-values in parentheses. Standard errors are clustered at the center level (187 centers). Dependent variables: AdminTYMSavings is gross 
savings deposited at TYM (voluntary and compulsory); AdminTYMSavingsRate equals AdminTYMSavings divided by average monthly household income; AdminTYMLoan is loans borrowed from TYM (short- and 
long-term); AdminTYMLoanRate equals AdminTYMLoan divided by average monthly household income; AdminTYMNetSavings refers to TYM net savings (AdminTYMSavings minus AdminTYMLoan); 
AdminTYMNetSavingsRate equals AdminTYMNetSavings divided by average monthly household income; Short-termTYMLoanRepayment refers to short-term TYM loan repayment; and Long-
termTYMLoanRepayment refers to long-term TYM loan repayment. Independent variables: T refers to being randomly invited to participate in a business and financial training; Age refers to the age of the female 
client; Hanoi is a dummy variable equal to 1 if a female client lives in Hanoi and 0 otherwise; Maritalstatus is a dummy variable equal to 1 if a female client is married and 0 otherwise; Dummybranch3 is a dummy 
variable equal to 1 if a female client goes to TYM branch 3 for financial services; and Dummybranch4 is a dummy variable equal to 1 if a female client goes to TYM branch 4 for financial services. The following 
independent variable was measured at the baseline: Finlitindex reflects the financial literacy index. The following interaction variable reflects the interaction with the random invitation to participate in the training: 
Finlitindex*T includes the baseline financial literacy index. 

*** p < 0.01, ** p < 0.05, * p < 0.1.
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Table D2: Heterogeneous effects of training due to differences in the number of years of schooling 

(1) (2) (3) (4) (5) (6) (7) (8)
VARIABLES AdminTYMSavings AdminTYMSavingsRate AdminTYMLoan AdminTYMLoanRate AdminTYMNetSavings AdminTYMNetSavingsRate Short-termTYMLoanRepayment Long-termTYMLoanRepayment

T 336,661.22 0.08 -1219581.50 -0.13 606,987.69 0.13 -0.02 -0.05
(0.411) (0.171) (0.287) (0.501) (0.581) (0.544) (0.699) (0.300)

Age 11,892.15 0.00 7,326.87 0.00 22,574.98 0.00 -0.00 -0.00
(0.134) (0.072)* (0.704) (0.662) (0.375) (0.867) (0.412) (0.951)

Hanoi -993,920.06 -0.09 -1287084.38 -0.01 -1060339.50 -0.32 0.05 -0.03
(0.000)*** (0.014)** (0.092)* (0.917) (0.101) (0.036)** (0.063)* (0.304)

Maritalstatus 26,578.15 0.01 1,076,359.13 0.25 -273,436.09 -0.20 0.00 0.01
(0.901) (0.714) (0.046)** (0.006)*** (0.604) (0.038)** (0.927) (0.681)

Dummybranch3 -224,559.08 0.02 -3133401.50 -0.23 3,202,854.25 0.19 -0.10 0.01
(0.419) (0.646) (0.000)*** (0.092)* (0.000)*** (0.214) (0.000)*** (0.854)

Dummybranch4 -683,131.94 -0.02 -3139355.25 -0.03 1,935,489.88 -0.26 -0.09 -0.06
(0.022)** (0.651) (0.001)*** (0.873) (0.013)** (0.113) (0.008)*** (0.042)**

Schoolingyear 52,001.18 0.01 -4,607.90 0.01 -21,908.74 -0.01 -0.00 -0.00
(0.152) (0.066)* (0.967) (0.622) (0.823) (0.459) (0.371) (0.716)

Schoolingyear*T -32,290.56 -0.01 216,873.03 0.03 -44,993.29 -0.03 0.00 -0.00
(0.532) (0.319) (0.132) (0.187) (0.763) (0.400) (0.524) (0.998)

Constant 1,238,547.25 0.10 12149891.00 1.32 -17341412.00 -1.85 0.56 0.25
(0.038)** (0.221) (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.000)***

Observations 2,356 2,308 3,521 3,450 2,358 2,310 2,578 2,578
R-squared 0.015 0.010 0.018 0.008 0.031 0.015 0.017 0.007

Notes. These ordinary least squares (OLS) results include the robust cluster p-values in parentheses. Standard errors are clustered at the center level (187 centers). Dependent variables: AdminTYMSavings is gross 
savings deposited at TYM (voluntary and compulsory); AdminTYMSavingsRate equals AdminTYMSavings divided by average monthly household income; AdminTYMLoan is loans borrowed from TYM (short- and 
long-term); AdminTYMLoanRate equals AdminTYMLoan divided by average monthly household income; AdminTYMNetSavings refers to TYM net savings (AdminTYMSavings minus AdminTYMLoan); 
AdminTYMNetSavingsRate equals AdminTYMNetSavings divided by average monthly household income; Short-termTYMLoanRepayment refers to short-term TYM loan repayment; and Long-
termTYMLoanRepayment refers to long-term TYM loan repayment. Independent variables: T refers to being randomly invited to participate in a business and financial training; Age refers to the age of the female 
client; Hanoi is a dummy variable equal to 1 if a female client lives in Hanoi and 0 otherwise; Maritalstatus is a dummy variable equal to 1 if a female client is married and 0 otherwise; Dummybranch3 is a dummy 
variable equal to 1 if a female client goes to TYM branch 3 for financial services; and Dummybranch4 is a dummy variable equal to 1 if a female client goes to TYM branch 4 for financial services. The following 
independent variable was measured at the baseline: Schoolingyear is the number of years of schooling for the female client. The following interaction variable reflects the interaction with the random invitation to 
participate in the training: Schoolingyear*T is the interaction with the female client’s number of years of schooling.

*** p < 0.01, ** p < 0.05, * p < 0.1.
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Table D3: Heterogeneous effects of training due to differences in financial difficulties in past six months

(1) (2) (3) (4) (5) (6) (7) (8)
VARIABLES AdminTYMSavings AdminTYMSavingsRate AdminTYMLoan AdminTYMLoanRate AdminTYMNetSavings AdminTYMNetSavingsRate Short-termTYMLoanRepayment Long-termTYMLoanRepayment

T 148,342.69 0.03 286,324.50 0.11 292,623.28 -0.06 -0.00 -0.04
(0.445) (0.238) (0.649) (0.315) (0.599) (0.587) (0.888) (0.072)*

Age 9,636.23 0.00 4,049.66 0.00 20,151.45 0.00 -0.00 0.00
(0.190) (0.130) (0.823) (0.926) (0.344) (0.655) (0.536) (0.889)

Hanoi -794,760.19 -0.07 -1123034.38 0.02 -915,519.56 -0.32 0.06 -0.03
(0.002)*** (0.080)* (0.127) (0.898) (0.169) (0.026)** (0.057)* (0.270)

Maritalstatus -63,427.01 0.00 1,368,323.50 0.29 -655,741.13 -0.26 0.00 0.01
(0.782) (0.968) (0.010)** (0.001)*** (0.212) (0.009)*** (0.960) (0.665)

Dummybranch3 -209,239.52 0.02 -2991197.50 -0.21 3,068,438.50 0.16 -0.10 0.00
(0.440) (0.616) (0.000)*** (0.104) (0.000)*** (0.248) (0.001)*** (0.931)

Dummybranch4 -557,622.38 -0.00 -3103254.00 -0.01 1,902,052.38 -0.30 -0.08 -0.06
(0.050)* (0.917) (0.001)*** (0.974) (0.013)** (0.045)** (0.010)*** (0.030)**

Finprob -289,112.03 -0.06 -875,190.44 -0.16 699,677.56 0.14 -0.08 0.05
(0.359) (0.078)* (0.271) (0.216) (0.399) (0.365) (0.054)* (0.160)

Finprob*T -130,914.25 -0.01 1,249,749.00 -0.02 -629,861.13 0.23 0.10 -0.05
(0.748) (0.776) (0.240) (0.902) (0.569) (0.245) (0.097)* (0.322)

Constant 1,726,143.88 0.18 12055601.00 1.40 -17147946.00 -1.95 0.52 0.23
(0.000)*** (0.005)*** (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.000)***

Observations 2,540 2,480 3,772 3,685 2,542 2,482 2,583 2,583
R-squared 0.011 0.007 0.017 0.007 0.028 0.015 0.018 0.008

Notes. These ordinary least squares (OLS) results include the robust cluster p-values in parentheses. Standard errors are clustered at the center level (187 centers). Dependent variables: AdminTYMSavings is gross 
savings deposited at TYM (voluntary and compulsory); AdminTYMSavingsRate equals AdminTYMSavings divided by average monthly household income; AdminTYMLoan is loans borrowed from TYM (short- and 
long-term); AdminTYMLoanRate equals AdminTYMLoan divided by average monthly household income; AdminTYMNetSavings refers to TYM net savings (AdminTYMSavings minus AdminTYMLoan); 
AdminTYMNetSavingsRate equals AdminTYMNetSavings divided by average monthly household income; Short-termTYMLoanRepayment refers to short-term TYM loan repayment; and Long-
termTYMLoanRepayment refers to long-term TYM loan repayment. Independent variables: T refers to being randomly invited to participate in a business and financial training; Age refers to the age of the female 
client; Hanoi is a dummy variable equal to 1 if a female client lives in Hanoi and 0 otherwise; Maritalstatus is a dummy variable equal to 1 if a female client is married and 0 otherwise; Dummybranch3 is a dummy 
variable equal to 1 if a female client goes to TYM branch 3 for financial services; and Dummybranch4 is a dummy variable equal to 1 if a female client goes to TYM branch 4 for financial services. The following 
independent variable was measured at the baseline: Finprob is a dummy variable equal to 1 if a female client’s household experienced any financial difficulties in the past six months. The following interaction variable 
reflects the interaction with the random invitation to participate in the training: Finprob*T refers to whether the female client’s household has experienced any financial difficulties in the past six months.

*** p < 0.01, ** p < 0.05, * p < 0.1.
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Table D4: Heterogeneous effects of training due to differences in average monthly household income

(1) (2) (3) (4) (5) (6) (7) (8)
VARIABLES AdminTYMSavings AdminTYMSavingsRate AdminTYMLoan AdminTYMLoanRate AdminTYMNetSavings AdminTYMNetSavingsRate Short-termTYMLoanRepayment Long-

termTYMLoanRepayment

T 410,986.16 0.06 -359,812.22 -0.03 868,772.63 0.09 -0.02 -0.12
(0.219) (0.206) (0.713) (0.861) (0.382) (0.622) (0.679) (0.003)***

Age 9,769.22 0.00 1,958.97 -0.00 22,990.83 0.00 -0.00 0.00
(0.181) (0.128) (0.915) (0.957) (0.285) (0.551) (0.465) (0.978)

Hanoi -812,523.44 -0.07 -910,867.63 0.05 -1095102.50 -0.33 0.06 -0.03
(0.002)*** (0.068)* (0.219) (0.717) (0.100)* (0.020)** (0.046)** (0.314)

Maritalstatus -87,159.84 -0.01 1,100,198.25 0.24 -325,077.69 -0.19 -0.00 0.01
(0.708) (0.879) (0.042)** (0.007)*** (0.551) (0.051)* (0.886) (0.694)

Dummybranch3 -209,583.22 0.02 -2668766.00 -0.15 2,688,358.75 0.09 -0.10 0.01
(0.432) (0.532) (0.001)*** (0.244) (0.000)*** (0.502) (0.001)*** (0.804)

Dummybranch4 -614,182.38 -0.01 -2928473.75 -0.00 1,701,664.25 -0.29 -0.09 -0.06
(0.035)** (0.782) (0.001)*** (0.995) (0.024)** (0.060)* (0.008)*** (0.031)**

Hhincome 0.04 0.00 0.13 0.00 -0.18 -0.00 0.00 -0.00
(0.256) (0.176) (0.159) (0.134) (0.083)* (0.115) (0.797) (0.129)

Hhincome*T -0.04 -0.00 0.12 0.00 -0.09 -0.00 0.00 0.00
(0.321) (0.506) (0.313) (0.335) (0.492) (0.527) (0.488) (0.025)**

Constant 1,462,135.25 0.14 11276464.00 1.27 -16216475.00 -1.80 0.51 0.28
(0.002)*** (0.033)** (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.000)***

Observations 2,540 2,480 3,772 3,685 2,542 2,482 2,583 2,583
R-squared 0.011 0.007 0.021 0.011 0.035 0.019 0.018 0.009

Notes. These ordinary least squares (OLS) results include the robust cluster p-values in parentheses. Standard errors are clustered at the center level (187 centers). Dependent variables: AdminTYMSavings is gross 
savings deposited at TYM (voluntary and compulsory); AdminTYMSavingsRate equals AdminTYMSavings divided by average monthly household income; AdminTYMLoan is loans borrowed from TYM (short- and 
long-term); AdminTYMLoanRate equals AdminTYMLoan divided by average monthly household income; AdminTYMNetSavings refers to TYM net savings (AdminTYMSavings minus AdminTYMLoan); 
AdminTYMNetSavingsRate equals AdminTYMNetSavings divided by average monthly household income; Short-termTYMLoanRepayment refers to short-term TYM loan repayment; and Long-
termTYMLoanRepayment refers to long-term TYM loan repayment. Independent variables: T refers to being randomly invited to participate in a business and financial training; Age refers to the age of the female 
client; Hanoi is a dummy variable equal to 1 if a female client lives in Hanoi and 0 otherwise; Maritalstatus is a dummy variable equal to 1 if a female client is married and 0 otherwise; Dummybranch3 is a dummy 
variable equal to 1 if a female client goes to TYM branch 3 for financial services; and Dummybranch4 is a dummy variable equal to 1 if a female client goes to TYM branch 4 for financial services. The following 
independent variable was measured at the baseline: Hhincome indicates the female client’s average monthly household income. The following interaction variable reflects the interaction with the random invitation to 
participate in the training: Hhincome*T entails the female client’s average monthly household income. 

*** p < 0.01, ** p < 0.05, * p < 0.1.
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Table D5: Heterogeneous effects of training due to differences in household size

(1) (2) (3) (4) (5) (6) (7) (8)
VARIABLES AdminTYMSavin

gs
AdminTYMSavingsRate AdminTYMLoan AdminTYMLoanRate AdminTYMNetSavings AdminTYMNetSavingsRate Short-termTYMLoanRepayment Long-termTYMLoanRepayment

T -525,896.69 -0.02 -836,737.44 0.09 -838,214.88 -0.39 -0.01 -0.07
(0.320) (0.748) (0.489) (0.673) (0.566) (0.132) (0.888) (0.197)

Age 10,495.63 0.00 -5,039.04 -0.00 27,775.34 0.00 -0.00 -0.00
(0.150) (0.097)* (0.783) (0.705) (0.234) (0.460) (0.345) (0.839)

Hanoi -810,116.75 -0.07 -1101030.00 0.01 -799,860.19 -0.28 0.05 -0.03
(0.002)*** (0.066)* (0.133) (0.968) (0.222) (0.046)** (0.078)* (0.248)

Maritalstatus -21,034.51 0.00 898,599.88 0.22 -384,002.00 -0.21 -0.01 0.01
(0.930) (0.893) (0.087)* (0.014)** (0.508) (0.040)** (0.768) (0.811)

Dummybranch3 -196,769.44 0.02 -3020816.50 -0.22 3,145,960.25 0.18 -0.10 0.01
(0.468) (0.628) (0.000)*** (0.083)* (0.000)*** (0.182) (0.000)*** (0.808)

Dummybranch4 -636,036.13 -0.02 -3099424.50 -0.04 1,928,759.00 -0.24 -0.08 -0.05
(0.026)** (0.675) (0.000)*** (0.818) (0.009)*** (0.107) (0.009)*** (0.051)*

Hhsize -126,650.73 -0.01 31,120.77 0.03 -392,561.16 -0.08 0.01 0.00
(0.124) (0.163) (0.863) (0.322) (0.090)* (0.061)* (0.126) (0.733)

Hhsize*T 140,086.58 0.01 278,416.84 0.01 224,630.23 0.07 0.00 0.00
(0.167) (0.337) (0.218) (0.867) (0.436) (0.172) (0.675) (0.646)

Constant 2,231,320.00 0.22 12622664.00 1.38 -15841025.00 -1.66 0.47 0.24
(0.000)*** (0.002)*** (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.000)*** (0.000)***

Observations 2,540 2,480 3,758 3,671 2,542 2,482 2,771 2,771
R-squared 0.011 0.006 0.017 0.006 0.030 0.014 0.019 0.007

Notes. These ordinary least squares (OLS) results include the robust cluster p-values in parentheses. Standard errors are clustered at the center level (187 centers). Dependent variables: AdminTYMSavings is gross 
savings deposited at TYM (voluntary and compulsory); AdminTYMSavingsRate equals AdminTYMSavings divided by average monthly household income; AdminTYMLoan is loans borrowed from TYM (short- and 
long-term); AdminTYMLoanRate equals AdminTYMLoan divided by average monthly household income; AdminTYMNetSavings refers to TYM net savings (AdminTYMSavings minus AdminTYMLoan); 
AdminTYMNetSavingsRate equals AdminTYMNetSavings divided by average monthly household income; Short-termTYMLoanRepayment refers to short-term TYM loan repayment; and Long-
termTYMLoanRepayment refers to long-term TYM loan repayment. Independent variables: T refers to being randomly invited to participate in a business and financial training; Age refers to the age of the female 
client; Hanoi is a dummy variable equal to 1 if a female client lives in Hanoi and 0 otherwise; Maritalstatus is a dummy variable equal to 1 if a female client is married and 0 otherwise; Dummybranch3 is a dummy 
variable equal to 1 if a female client goes to TYM branch 3 for financial services; and Dummybranch4 is a dummy variable equal to 1 if a female client goes to TYM branch 4 for financial services. The following 
independent variable was measured at the baseline: Hhsize refers to the household size of the female client. The following interaction variable reflects the interaction with the random invitation to participate in the 
training: Hhsize*T refers to the interaction with the household size of the female client. 

*** p < 0.01, ** p < 0.05, * p < 0.1.
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Chapter 5

The Effect of Financial Education on Preferences: An Experiment Among 
University Students

Abstract

This chapter studies the impact of financial education on risk, time, and social preferences among 

students. The study considered three groups of university students: (1) students who have not yet 

followed any finance course, (2) students who have basic financial knowledge, and (3) students with 

more advanced financial knowledge. Based on a questionnaire consisting of demographic items and 

questions used in standard experimental games, I assess and compare the students’ preferences. The 

results suggest that demographic characteristics, but not financial education, are related to risk and 

time preferences. Financial education also is not related to the likelihood of being pro-social (i.e., 

social preference). The discount rates are estimated, conditional on risk aversion using a maximum 

likelihood estimation technique. The estimation results are significantly lower than those obtained 

when assuming risk neutrality, such that they are economically sensible. Because preference may 

determine financial behaviors, understanding how financial education affects preferences is crucial for 

designing effective educational programs that improve financial behaviors of young people.  
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1. Introduction

Money management skills, such as calculating expenses and handling credit and debt, are very 

important for people. Recent research shows that financial literacy has positive effects on the savings 

behavior of adults (e.g., Schreiner and Sherraden, 2007; Fry et al., 2008; Meier and Sprenger, 2008, 

2009). Other works demonstrate that financial education is beneficial for younger people (e.g., 

Sherraden et al., 2009; Supanantaroek et al., 2016). A number of studies also suggest a positive 

relationship between financial education and preferences32 (e.g., Shefrin and Thaler, 1992; Bauer and 

Chytilová, 2007; Sutter et al., 2013; Wölbert and Riedl, 2013 for time preferences; Oreopoulos and 

Salvanes, 2009; Wölbert and Riedl, 2013 for risk preferences; and Jakiela et al., 2010 for social 

preferences). Also, several studies investigate determinants of preferences and how preferences might 

have influence on economic behavior and real-life decisions (e.g., Burks et al., 2008). It has also been 

shown that preferences affect intertemporal choice decisions (Frederick et al., 2002). For example, 

Becker and Mulligan (1997) find that time preference is related to different levels of patience and 

leads to differences in individual wealth. In a related study, people with relatively less patience prefer 

a sooner but smaller payoff to a later but larger payoff and save (Bettinger and Slonim, 2007). Despite 

increasing research on the effect of financial literacy on preferences (e.g., Meier and Sprenger, 2009), 

little is known about the impact of financial education on young people’s preferences. 

In this chapter, I aim to fill this gap by examining how young people’s preferences are determined and 

how financial education can affect them. The sample set used in the chapter contains three student 

groups at the Faculty of Economics and Business of the University of Groningen: (1) first-year 

bachelor’s students following a financial accounting I course, (2) second-year bachelor’s students 

following a financial management course, and (3) master in finance students following a corporate 

finance course. I conducted an experiment in a classroom setting in which students were asked to 

provide demographic information and make decisions on three choice tasks (for a survey of 

experimental approaches, see Frederick et al., 2002). The choices they made contain information used 

to elicit risk, time, and social preferences. Socioeconomic characteristics, cognitive abilities, savings 

behavior, family background, and financial education information were incorporated to explain 

differences in preferences. This chapter is related to recent studies on the impact of financial education 

on the financial behaviors of young people. The results from prior studies are mixed (e.g., Bechetti et 

al., 2013; Lührmann et al., 2013; Berry et al., 2015). However, studies that particularly focus on 

changes in preferences have found that young people with higher financial education are more 

consistent in their intertemporal decision making, both in time and price33 (Lührmann et al., 2013; 

32 In recent decades, many economists have come to accept the view that preferences are not exogenous, so they have started 
to develop models that may explain changes in preference.
33 However, mutual causality is still in question. Individual patience may be initiated due to other factors, such as inborn 

characteristics or family and neighborhood environments, rather than from education attained. Reverse causality might also 
be the case. Several works suggest that more patient individuals likely are more educated. Ghez and Becker (1975), Fuchs 
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Bruhn et al., 2013), are more risk tolerant34 (Gustafsson and Omark, 2015), and are less likely to free 

ride on others (McCannon, 2014; McCannon and Peterson, 2015). 

The results of this chapter suggest that financial education is not related to risk and time preferences of 

students. Instead, demographic variables are related to these two preferences. More precisely, among 

first-year students, socioeconomic characteristics, cognitive abilities, and savings behavior are related 

to being more risk-loving and less patient. Moreover, financial education is not related to social 

preference.

Two innovative additions to the current studies in the same field are displayed in this chapter. First, 

the impact of financial education on social preference is investigated. To date, studies on the effect of 

financial education on social preference are very scarce, though. Recent works include McCannon 

(2014), McCannon and Peterson (2015), and McCannon et al. (2016). McCannon (2014) investigates 

the selection effect versus the learning effect of financial education. His results indicate that financial 

education promotes pro-social behavior. As the number of finance courses completed increases, free 

riding behavior measured by a free riding game decreases. McCannon and Peterson (2015) show that 

people who choose to study finance compared to people who choose different majors do not behave 

more pro-socially. However, their results show that these finance students became more pro-social, 

trusting, and reciprocative after they have received financial education. McCannon et al. (2016) 

investigate the effect that financial literacy, overconfidence, and social preference may have on 

investing behavior. They show that overconfidence in one’s financial literacy is a significant 

determinant of trusting investments displayed in the trust game.35 Therefore, it is not only social 

preference that drives behavior but also inaccurate understanding of financial concepts. Furthermore, 

they show that risk preference also contributes to trusting investments.  

Second, in this chapter I take into consideration correlation between risk and time preferences, such 

that people with greater risk aversion are more patient (Steinberg et al., 2009; Castillo et al., 2011; 

Benjamin et al., 2013). Time preference responses elicited by choice experiments may be influenced 

by risk attitudes, which are caused by the curvature of utility function under the expected utility model 

(Frederick et al., 2002; Andersen et al., 2008). Therefore, it is necessary to include risk aversion in the 

discounted utility model for an accurate value of the discount rate, that is, a measure of time 

preference. This approach of discount rate elicitation is widely used in previous studies and generates 

sensible economic outcomes. Anderson et al. (2006) suggest that if risk neutrality is assumed, instead 

(1982), Kirby et al. (2001), and Ameriks et al. (2003) report a positive correlation between patience and educational 
attainment. This relationship is generally taken as a causal effect of time preferences on education; more patient individuals 
are more likely to invest in human capital accumulation. Castillo et al. (2011) investigate the distribution and the effect of 
children’s time preferences on the educational achievement. They find that time preferences vary across demographic 
groups and observable characteristics (sex and race). In addition, children with less patience are more likely to encounter 
educational failure.

34 Grable (2000) and Hallahan et al. (2004) indicate that being financially literate and having a higher education (university 
diploma) are correlated with increased financial risk tolerance.

35 They apply the Trust Game created by Berg, Dickhaut, and McCabe (1995). 
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of allowing for risk aversion, the estimated discount rate is significantly biased upward. Empirical 

evidence in Coller and Williams (1999) and Andersen et al. (2008, 2011) points in the same direction. 

One example of omitting risk aversion is Benhabib et al. (2010), who present a discount rate of 472%. 

As this example shows, it is dangerous to infer individual discount rates without knowing or assuming 

something about risk attitude. One more previous work worth mentioning is Keren and Roelofsma 

(1995). They investigate the relation of risk and time preferences with field behaviors; their results are 

similar to those for adults (e.g., Chabris et al., 2008). The less patient the individual is, the more likely 

he or she is to smoke, drink alcohol, and suffer a higher BMI. It is, therefore, crucial to consider both 

risk and time preferences when trying to analyze how economic and financial decisions are made, and 

that is what I do in this chapter. My results confirm previous findings.

In Section 2, I develop the hypotheses for this chapter. In Sections 3 and 4, I describe the methods of 

this chapter, including the study design, sample, measures, and summary statistics. In Section 5, I 

explain the  statistical specifications, followed by the results in Sections 6 and 7. In Section 6, I 

conduct analysis per student group, while in Section 7 I conduct analysis on an aggregate data set 

containing the entire sample of the three student groups. Finally, in Section 8 I conclude and discuss 

the results of the chapter. 

2. Hypotheses development 

In this chapter, I empirically examine whether and how financial education has an impact on 

preferences of young people. The results of this chapter are especially relevant given that people must 

make more important and complicated economic and financial decisions at an earlier stage in life than 

in the past. I expect that financially literate people have preferences that are in line with their optimal 

preferences. As previous research indicates, patient individuals should have better financial outcomes, 

make earlier plans for retirement (Fang and Silverman, 2009), have higher credit scores, and be less 

likely to default on loans (Meier and Sprenger, 2008). Carlin and Robinson (2012) show that students 

who participate in financial education programs have higher savings rates, pay off debt faster, and 

spend considerably less on entertainment and dining out. Therefore, I expect that students with the 

most advanced financial knowledge are the most patient, with the lowest discount rates, and vice 

versa. In terms of risk preferences, people with financial knowledge are more likely to take risks and 

invest in risky assets such as stocks and more sophisticated financial instruments. They have learned 

relevant knowledge about inflation, interest rates (time value of money), and risk diversification. Thus, 

students with the most advanced financial knowledge should show the highest level of risk-loving 

behaviors, and those with the least financial knowledge should show the lowest level. Dohmen et al. 

(2010) and Benjamin et al. (2013) suggest that knowledge and cognitive ability may have an effect on 

risk and time preferences and, hence, on financial decision making. Financial education may have a 

positive effect on trust and trustworthiness, which represent social preferences. People with financial 
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knowledge are expected to act more pro-socially than own–material-payoff maximizing person 

(McCannon, 2014). Financially literate people are better able to understand the economic well-being 

inequality among people and the concept of social welfare. They take these ideas into consideration 

and act accordingly. Thus, I expect the students with the most advanced financial knowledge to have 

the highest likelihood of being pro-social, and those with the least financial knowledge to have the 

lowest. Accordingly, I aim to investigate the following hypotheses36:

Hypothesis 1: More financial education should lead young people to become more risk-loving.

Hypothesis 2: More financial education should lead to lower discount rates among young people.

Hypothesis 3: More financial education should lead to more pro-social behavior among young people.

In the fourth section, I introduce the approaches to test the aforementioned hypotheses and an impact 

of financial education on risk, time, and social preferences. An estimation method for each type of 

preferences also is described.     

3. Study design and sample

I study three groups of economics and business economics students, in both Dutch and English 

programs, at the University of Groningen. The first group includes first-year bachelor’s students 

studying in the Dutch program who start a financial accounting I course. These students have not yet 

followed any finance course. The second group includes second-year bachelor’s students studying in 

the Dutch and English program who start a financial management course. These students have some 

basic financial knowledge. Finally, the third group includes master in finance students in the English 

program who start a corporate finance course. These students have more advanced financial 

knowledge. 

In a classroom setting, the students were asked to fill in a paper-and-pencil questionnaire assessing 

demographic information (including socioeconomic characteristics and family background), risk, time, 

and social preferences. The data collection took place between 13 and 17 February 2012, which was 

the first week of the second semester of the academic year 2011–2012. The data collection in groups 

one (first-year bachelor’s students) and two (second-year bachelor’s students) was conducted in the 

first tutorial session, right after the first lecture class had started. For group three (master in finance 

students), data collection was conducted in the first lecture class. The questionnaires were distributed 

at the beginning of the class and collected either during the break or at the end of the class, depending 

on how the instructors/lecturers had agreed with the students. The students were given timing 

36 In addition, I examine a fourth hypothesis: Risk preferences affect time preferences of individuals. The methodology used 
to investigate this hypothesis and the analysis of the statistical test results are displayed in Appendix B.
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flexibility in terms of filling in a questionnaire.37 However, they were asked to complete all parts of 

the questionnaire independently. The instructors/lecturers were requested to ask students to cooperate 

by completing and returning a questionnaire, but on average only approximately 80% of students in 

each of the three courses collaborated. In total, 448 questionnaires were collected, 300 of which 

contained complete information. 

3.1 Intervention

As mentioned, these three groups of students differ in the amount of financial education they have 

received so far. The financial accounting I course for first-year bachelor’s students covers several 

topics on the administration and processing of various financial transactions, the preparation of the 

accounts (balance sheets, income statement, cash flow statement), and the analysis and interpretation 

of the financial performance and financial position of companies. The financial management course 

for second-year bachelor’s students aims to enable students to assess the financial performance of a 

company on its merit of value creation. In addition, with the concept of company value in mind, 

financial analysis, strategic financial planning, and issues of valuation and assessment are dealt with 

in-depth. Also, case studies and practical sessions are included in the course schedule. The corporate 

finance course is for master students and is at an advanced level. The course content is based on theory 

about corporate finance. The focus reflects a micro-economic perspective, in line with principal–agent 

theory. Game theoretic (mathematical) models are discussed and analyzed, and students are required to 

both master the derivations in these models and develop intuition for the various results. The topics 

covered in the course pertain to the separation of management and ownership, moral hazard and 

adverse selection in financing decisions, credit rationing, the effects of diversification on financing 

constraints, active and passive monitoring, collateral, optimal contract design, and CEO 

remuneration.38

The financial accounting I course included, once a week, a two-hour lecture, a two-hour tutorial 

session, and a two-hour practical session for a period of seven weeks. In total, students would 

participate in 14 hours of lectures and 28 hours of supplementary sessions. The financial management 

course also lasted for seven weeks in the same period. Students would attend a two-hour lecture once a 

week for a period of seven weeks. In addition, there were six weekly one-hour tutorial sessions and 

one two-hour tutorial session. In total, students would participate in 14 hours of lectures and 8 hours of 

tutorial sessions. The corporate finance course lasted as long as the two courses mentioned above—

once a week, a two-hour lecture, for seven weeks. The frequency of tutorial sessions was once a week 

37 Before using this questionnaire, I pretested it by asking students at the faculties of economics and business and other 
disciplines to complete all parts. The timing varied from 15 to 25 minutes, depending on their socio-economic 
characteristics and academic background.  On average, students at the faculty of economics and business could finish 
filling in the questionnaire within 15 minutes.

38 All course information and objectives are retrieved from https://www.rug.nl/ocasys/ggw/main/searchCourses
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and each lasted for two hours. In total, students would participate in 14 hours of lectures and 14 hours 

of tutorials. All courses ran from 7 February to 24 March 2012.

3.2 Measures 

All students were asked to fill in the same questionnaire, which contained two different sections. First, 

students were asked to provide demographic information and answer questions with respect to their 

cognitive abilities and savings behavior. Second, several preferences were assessed. More precisely, 

students were asked to respond to binary and multiple choice lists used in standard experimental 

games for eliciting risk, time, and social preferences. All information provided by students is kept 

anonymous throughout the study.  

3.2.1 Risk preference

I apply the framework of the Ellsberg two-color choice task (e.g., Ellsberg, 1961; Sutter et al., 2010) 

to obtain information on students’ risk preferences.39 Students were presented with a binary choice list. 

They were asked to make a decision between drawing a ball from a bag containing 5 red and 5 white 

balls (option A), representing a risky choice, and receiving a certain amount of money (option B), 

representing a sure choice. The same probability of getting a red and a white ball from each draw (0.5) 

is given clearly in the instruction. If a student chooses to draw a ball from a bag, he or she must choose 

a color first. If the person chooses red (white), he or she will receive 5 euro if the ball drawn is red 

(white) and nothing otherwise. The probability of earning money with this risky choice (option A) is 

0.5, whereas a probability of getting money for a sure choice is 1 throughout the experiment. The 

guaranteed payoff ascends, in 0.50 euro steps, from 0.50 euro to 5.50 euro.40 Figure 5.1 depicts an 

example decision table, as used in the questionnaire. 

Please give your preference in column C by writing down A or B.         

A B C
Draw from a bag Guaranteed 0.50 euro A
Draw from a bag Guaranteed 1 euro A

Draw from a bag Guaranteed 1.50 euro A
Draw from a bag Guaranteed 2 euro A
Draw from a bag Guaranteed 2.50 euro A

Draw from a bag Guaranteed 3 euro B
Draw from a bag Guaranteed 3.50 euro B

Draw from a bag Guaranteed 4 euro B
Draw from a bag Guaranteed 4.50 euro B

39 Several other methodologies on risk preferences elicitation can be found in e.g., Holt and Laury (2002); Dohmen et al. 
(2005) and Brown and Taylor (2007).
40 5.50 euro is used as a yardstick to check for understanding of students. Those who prefer a gamble to receiving a 
guaranteed payoff of 5.50 euro were excluded from the study.
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A B C
Draw from a bag Guaranteed 5 euro B
Draw from a bag Guaranteed 5.50 euro B

Figure 5.1: Choice list for risk preference

All ten choices contain information about their risk attitudes. Information acquired from this 

experiment is used in a maximum likelihood estimation (MLE) to elicit a constant relative risk 

aversion (CRRA) parameter representing the level of risk aversion of students. The elicitation 

procedure is based on the expected utility theory, assuming that it holds for the choices over risky 

alternatives; that the subjects employ a CRRA utility function defined over the prizes over which they 

made choices; and that discounting is exponential (Coller et al., 2005, 2011; Andersen et al., 2008). 

Further details can be found in Section 5.  

The method to measure risk preference is appropriate for the sample set, according to its simplicity 

and suitability to operate in a classroom setting. Even though risk price lists (see Holt and Laury, 

2002) using two sets of lottery and survey questions to elicit risk preferences (see e.g., Dohmen et al., 

2005; Brown and Taylor, 2007), are widely used by several researchers, they are not that suitable for 

the current study in this chapter. The straightforwardness of this experiment for getting information 

about risk attitudes, as well as the nature of sample set (university students), makes the Ellsberg two-

color choice suitable for this study, conducted via a questionnaire and depending solely on written 

instructions. In addition, the Ellsberg two-color choice task differs from the Holt-Laury risk price lists, 

in that the probability distribution is the same throughout the choice lists, and the payoff from taking a 

gamble is fixed, while a sure payoff increases monotonically. This set-up is relatively easier for 

students to follow and potentially makes it possible to minimize a stochastic error (a structural noise 

parameter), which used to allow some errors from the perspective of the deterministic expected utility 

theory model41 (e.g., Coller et al., 2005, 2011; Andersen et al., 2008).

3.2.2 Time preference

The multiple price lists (MPLs) method (e.g., Coller and Williams, 1999; Harrison et al., 2002) is 

employed to obtain information on students’ time preferences (see Frederick et al., 2002). The MPLs 

impose a linear utility function over experimental outcomes (Bernoulli, 1738). By using money as a 

payoff in MPLs, the patience (represented by discount rate) of each student can be measured (Meier 

and Sprenger, 2010). Students were asked to choose between receiving a smaller payoff for sure today 

and receiving a larger payoff for sure in one year. A later payoff is fixed at 200 euro in both lists. An 

earlier payoff varies in a descending order (195, 190, 185, 180, 175, 170 and 160). Figure 5.2 presents 

an example of a decision table used in a questionnaire.   

41 See Harless and Camerer (1994), Hey and Orme (1994), and Loomes and Sugden (1995) for earlier empirical studies 
which include some formal stochastic specification in the version of the EUT tested.
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Please give your preference between the earlier amount (option A) and the later but larger amount of 

money (option B) by writing down A or B in column C. 

A B C
195 euro today 200 euro in 1 year A
190 euro today 200 euro in 1 year A
185 euro today 200 euro in 1 year A

180 euro today 200 euro in 1 year B
175 euro today 200 euro in 1 year B
170 euro today 200 euro in 1 year B

160 euro today 200 euro in 1 year B

Figure 5.2: Choice list for time preference

With MPLs, the point where a student switches from choosing a sooner payoff to a later payoff (from 

A to B) provides information about his or her intertemporal preference. This approach implicitly 

assumes a linear utility over binary choices and is consistent with the expected utility theory (Rabin, 

2000). Data about the time preferences of students obtained from this experiment will be treated using 

the maximum likelihood estimation technique, to estimate the discount rate. The elicitation procedure 

is based on the expected utility model with exponential discounting and a CRRA utility function 

defined over the prizes over which students made choices. Details on the estimation can be found in 

Section 5.   

The MPLs for time preferences also represent the most suitable methodology for this chapter because 

the developed questionnaire is designed to assess information on risk preferences.42 As a result, the 

curvature of the utility function (Frederick et al., 2002; Andersen et al., 2008), which measures risk 

aversion, and an experimental methodology controlling for the curvature of the utility function can be 

employed by conditioning the estimated discount rate on risk aversion (a CRRA parameter). This 

approach is modified from the approach developed by Harrison et al. (2002, 2005, 2008, 2010), Coller 

et al. (2005, 2011), Andersen et al. (2008), Harrison and Rutström (2008a), and Harrison (2008); it 

provides the same results. By incorporating risk and time preferences following their approach (for a 

discussion of the joint likelihood of risk aversion and discount rate maximization, see Coller et al., 

2005, 2011; Andersen et al., 2008; Harrison and Rutström, 2008), the resulting estimated discount 

rates are statistically significantly lower and economically more sensible than those provided by 

Andreoni and Sprenger (2009).

42 I am aware of the convex time budget (CTB) approach (e.g., Andreoni and Sprenger, 2012). However, the MPLs method 
works the best for this chapter.
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3.2.3 Social preference

The measure of social preference (see Murphy and Ackermann, 2012) or social value orientation 

(SVO), called the SVO Slider Measure (Murphy et al., 2011) was applied.43 The SVO Slider Measure 

has six primary items and nine secondary items. Secondary SVO slider items are optional. They 

separate the joint maximization from inequality aversion; both are listed as pro-social SVO. In this 

chapter though, only six primary items are considered, because being classified as pro-social or not is 

enough for hypothesis testing. Students were asked to make a series of decisions about resources 

allocations, which would affect the payoffs, between themselves and another person. The amount of

resources in each item either remains the same or varies, in an ascending and a descending order, from 

15 to 100 and vice versa. Figure 5.3 presents an example of a slider item used in the questionnaire.  

Below you will find an example. A person chose to distribute 50 euro for him/herself and 40 euro for 

the other person. There is no right or wrong answer. All questions aim to measure personal 

preferences. After you have made your decision, please write the resulting distribution on the space 

below. As you can see, your decisions will influence both the amount of money you receive and the 

amount of money the other receives.

You:   50 Other: 40

Figure 5.3:  SVO Slider Measure for social preference

With six primary SVO slider items, the social preference type—altruistic, pro-social, individualistic, 

or competitive—of each student can be specified. First, the mean of the payoffs allocated to the self 

across all 6 primary items ( ) is calculated:

+ + + + + = ,
where is the resource allocated to the self in each of six primary items. Second, the mean payoffs 

allocated to the other person across all 6 primary items ( ) is calculated:

+ + + + + = ,

43 There are two versions (A and B) of the paper based version of the SVO Slider Measure. Only version A is employed in 
this chapter. More information can be found at http://vlab.ethz.ch/svo/SVO_Slider/.

You receive

Other receives

3530 40 45 50 55 60 65 70

80 70 60 50 40 30 20 10 0



131

where is the resource allocated to the other in each of six primary items. In the third step, both 

means are subtracted by 50 to shift the base of the resulting angle to the center of the circle (50, 50) 

rather than having its base start at the Cartesian origin (Murphy et al., 2011)44: − 50 and − 50.

Fourth, the ratio of the mean of payoffs to the other minus 50 to the mean of payoffs to self minus 50 

is determined: 0−50−50. The next step is to calculate the SVO angle (in radians) by computing the arc 

tangent of the ratio:

= tan ( ( 0−50)( −50))
Next, SVO angle in radians can be converted into SVO angle in degrees by:

˚ = ( ∗ )
,

where pi (π) is approximately equal to 3.14. Finally, a student can be classified as altruistic if ˚ >
57.15˚, pro-social if 22.45˚ < ˚ < 57.15˚, individualistic if −12.04˚ < ˚ < 22.45˚ , and 

competitive if ˚ < −12.04˚. The summary statistic of participants are in Table A1 in Appendix A. 

The obtained information on social preferences refers to the individual level, and the majority of 

subjects are characterized as pro-social, followed by individualistic.   

I used this new SVO measure because it has several advantages over existing methods. First, the SVO 

Slider Measure has superior psychometric properties compared with other popular methods (e.g., 9-

item triple-dominance scale, the ring measure, the regression and clustering approach, the utility 

measurement, the altruism scale, the social behavior scale and Schulz and May’s sphere measure).45

Moreover, it overcomes many limitations and combines the strengths of the others. Murphy et al. 

(2011) report that a test-retest reliability of the SVO Slider Measure compares favorably against that 

of the 9-item triple-dominance scale and the ring measure. In addition, they test for a convergent 

reliability of the SVO Slider Measure with those two methods. The SVO Slider Measure classifies 

74% and 75% of the same subjects to the same SVO category as the 9-Item triple-dominance scale and 

ring measure, respectively. Furthermore, the most powerful property of the SVO Slider Measure is 

that it yields a high resolution output (a ratio). This property fits perfectly with the nature of SVO, 

which is a continuous scale and therefore generates high statistical power for the measure.

44 See Figure 1A in Appendix A for the self-/other allocation plane imported from Murphy et al. (2011).
45 For an overview of measurement methods for social preferences, see Murphy and Ackermann (2011). For more 
information on the 9-item triple-dominance scale see Van Lange et al. (1997); for more information on the ring measure see 
Liebrand (1984) and Liebrand and McClintock (1988); for more information on the regression and clustering approach see 
Knight and Dubro (1984); for more information on the utility measurement see Wyer (1969) and Radzicki (1976); for more 
information on the altruism scale see Sawyer (1966); for more information on the social behavior scale see Knight and Kagan 
(1977); and for more information on Schulz and May’s sphere measure see Schulz and May (1989). 
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3.3 Summary statistics

The summary statistics are in Table 5.1. Panel A shows the socio-demographic summary statistics. Of 

a total of 448 students surveyed, 389 provide complete basic demographic information (i.e. gender, 

age, nationality, weight, height, and sibling-related information). The majority of students are male, 

Dutch, a second child, and grew up with two siblings. On average, students are 21 years of age and of 

normal weight. Of these, 301 students also gave all information on financial education, cognitive 

ability (average grade and average mathematics grade), and savings behavior. On average, students 

have around 1 year of financial education; the majority of students in the sample set are second-year 

students. Their average grade and average mathematics grade rounded up to 7, and they save around 

12% of their monthly income. Panel B shows the summary statistics of social preferences of the entire 

sample set. On average, students are more likely to be pro-social. This aggregate sample set is used for 

the main analysis in the chapter.

Table 5.1: Summary statistics for an aggregate sample set

Variable Observation Mean Std. Dev. Min Max
Panel A: Socio-demographics
Gender (1=Male) 448 0.672 0.470 0 1
Age 441 21.188 1.837 18 30
Nationality (1=Dutch) 448 0.844 0.363 0 1
BMI 432 21.994 2.392 16.473 31.25
Sibling (1=Yes) 445 0.881 0.324 0 1
Number of sibling 400 1.815 1.056 0 9
Birth order 393 1.842 0.945 1 7
Grew up with sibling (1=Yes) 389 0.979 0.142 0 1
Year of financial education 448 0.962 0.766 0 3
Average grade 322 6.873 0.849 4 10
Average mathematics grade 301 6.721 1.359 1 10
Saving (1=Yes) 368 0.546 0.498 0 1
Percentage of monthly income saved 368 11.902 17.910 -20 100

Panel B: Preferences
Pro-social (1=Yes) 432 0.549 0.498 0 1
Individualistic (1=Yes) 432 0.447 0.498 0 1
Notes. The table above presents the summary statistics on an aggregate sample set. Socio-demographic characteristics are shown in panel A, 
and preferences of the sample set are shown in panel B. From 448 surveyed students, 301 of them provide complete socio-demographic 
information, 389 of them provide complete basic socio-demographic information (i.e. gender, age, nationality, weight, height and sibling 
related information), and 432 of them provide preferences information. 

As can be seen from Table 5.1, the age of students ranges from 18 to 30 years, suggesting that some 

students may have gained some work experience before enrolling in the master’s program, which 

could affect their preferences. The body mass index (BMI), a health indicator, also varies from being 

underweight to obesity. The year of financial education ranges from 0 to 3, according to the stage of 

education of each student. An average grade, which represents the cognitive ability of a student, 

ranges from 4 to 10 in the aggregate sample set. An average mathematics grade measures numerical 

skills and varies from 1 to 10. There is a large difference in terms of the percentage of saved monthly 

income, ranging from not being able to save and having to borrow up to 20% of monthly income, to 
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being able to save the entire amount. A number of aggregate observations contain missing values, a 

majority of which relate to information on siblings, savings behavior, and especially cognitive 

abilities.  

Table 5.2: Summary statistics on family background for an aggregate sample set

Variable Observation Mean Std. Dev. Min Max
Age of father 427 52.859 4.916 38 78
Age of mother 431 50.791 5.022 36 68
Education of father 401 4.010 1.243 1 7
Education of mother 381 3.606 1.164 1 7
Occupation of father 350 2.211 0.802 1 4
Occupation of mother 300 2.02 0.595 1 4
Notes. The table above presents the summary statistics on family background for an aggregate sample set. Of 448 surveyed students, only 
300 of them provide complete information on all aspects. 

Table 5.2 presents the summary statistics of family background for the aggregate sample set. Three 

hundred students provide complete information on the age, education, and occupation of their parents. 

Parental education attainment level is set to range from 1 (primary school) to 7 (PhD and higher)46 and 

parental occupation from 1 (worker and logistics worker) to 4 (managing director, doctor, and 

professor).47 The age of parents in the sample set varies from 36 to 78 years, with an average of 53 

years for fathers and 51 years for mothers. A majority of fathers in the sample set have HBO or HTS 

education and work as a(n) teacher, accountant, nurse, entrepreneur, or business owner. Most mothers 

have higher education than MBO or MTS and have similar occupations as fathers.

The test presented in Table 5.3 was performed based on mean comparison tests on main variables by 

means of t-test (two-variable comparison tests) and oneway (multiple comparison tests) to examine 

(in)difference on those variables among the three groups. First, consider mean differences between 

two groups. For the groups of first-year and second-year students, at the 1 percent significance level, 

they are different in age, nationality, BMI, whether they have sibling(s), average grade, average 

mathematics grade, and percentage of monthly income save. Along the same lines, whether they save 

(or not) and age of their mothers are different between them, this time at the 5 percent significance 

level. Age of their fathers, education of their parents, and occupation of their mothers are different at 

the 10 percent significance level. The two groups share similarities in gender, number of sibling(s), 

birth order, whether they grew up with sibling(s), being pro-social and individualist, and occupation of 

their fathers. There are differences in age, nationality, average grade, average mathematics grade, and 

age of parents at the 1 percent significance level between the groups of first-year students and master

46 Level 1 represents elementary school education; 2 indicates secondary school, ITO, MULO, ULO, HBS, MMS, 
gymnasium, lyceum, ITS, MAVO and atheneum education; 3 represents MBO and MTS education; 4 signals HBO and HTS 
education; 5 represents BSc education; 6 is MSc education; and 7 represents Ph.D. or higher education.
47 Level 1 represents worker or logistics worker; 2 indicates teacher, accountant, nurse, entrepreneur and business owner; 3 
implies manager, architect and manager; and 4 represents managing director, doctor and professor.
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Table 5.3: Summary statistics

Variables Observation Mean t-test (p-value)
First-year
students

Second-
year

students

Master in 
Finance 
students

First-year
students

Second-
year

students

Master in 
Finance 
students

First-year 
and Second-
year students

First-year and 
Master in 

Finance students

Second-year and 
Master in 

Finance students

All

Socio-demographics
Gender (1=male) 99 308 41 0.68 0.65 0.80 0.660 0.1286 0.0515 0.382
Age 98 302 41 19.88 21.24 23. 98 0.00 0.00 0.00 0.00
Nationality (1=Dutch) 99 308 41 1 0.80 0.83 0.00 0.00 0.6127 0.627
BMI 94 297 41 21.31 22.19 22.18 0.0021 0.0516 0.9829 0.739
Sibling (1=Yes) 99 305 41 0.96 0.86 0.88 0.0054 0.0743 0.7015 0.00
Number of sibling 99 260 41 1.76 1.90 1.46 0.2849 0.1774 0.0099 0.011
Birth order 95 262 36 1.85 1.84 1.86 0.8836 0.9669 0.8739 0.035
Grew up with sibling 
(1=Yes)

94 260 35 0.98 0.98 0.97 0.9032 0.8087 0.7144 0.236

Average grade 97 196 29 6.53 7.00 7.14 0.00 0.0028 0.38 0.004
Average mathematics 
grade

77 195 29 5.64 7.10 7.14 0.00 0.00 0.7643 0.00

Saving (1=Yes) 84 249 35 0.65 0.51 0.51 0.025 0.1542 0.998 0.864
Percentage of monthly 
income save

84 249 35 19.38 9.65 9.94 0.00 0.039 0.912 0.00

Family background
Age of father 95 293 39 51.83 52.86 55.33 0.069 0.0002 0.0035 0.498
Age of mother 94 297 40 49.52 50.81 53.62 0.0265 0.0003 0.0003 0.00
Education of father# 83 284 34 3.78 4.04 4.29 0.0932 0.0396 0.27 0.703
Education of mother 77 271 33 3.38 3.65 3.82 0.0704 0.066 0.4289 0.462
Occupation of father¥ 73 245 32 2.10 2.20 2.53 0.286 0.0204 0.0322 0.007
Occupation of mother 56 218 26 1.88 2.03 2.20 0.0643 0.0502 0.1926 0.118
Preferences
Pro-socialism (1=Yes) 88 305 39 0.60 0.54 0.46 0.3357 0.1429 0.3309 0.98
Individualism (1=Yes) 88 305 39 0.40 0.46 0.49 0.3357 0.3509 0.7116 0.977
Notes. The table above presents mean values and balancing tests of socio-demographic characteristics, family background, and preferences of first-year students, second-year students, and master in finance students. The socio-demographic variables 
are: Gender refers to a dummy variable taking a value of 1 if a student is male and 0 if a student is female; Age refers to age of a student; Nationality refers to a dummy variable taking a value of 1 if a student is Dutch and 0 otherwise; BMI refers to 
Body Mass Index of a student; Sibling refers to a dummy variable taking a value of 1 if a student has any sibling and 0 otherwise; Number of sibling refers to the number of sibling(s) a student has; Birth order refers to a student’s sequence of birth 
among his/her sibling(s); Grew up with sibling is a dummy variable taking a value of 1 if a student grew with his/her sibling(s); Average grade refers to a mean value of all grades attained reflecting a student’s cognitive ability; Average mathematics 
grade refers to a mean value of grades attained from mathematics or financial courses reflecting a student’s numerical skills; Saving refers to a dummy variable taking a value of 1 if a student saves; and Percentage of monthly income save refers to 
monthly savings in percentage of monthly income. The family background variables are: Age of father refers of age of a student’s father; Age of mother refers of age of a student’s mother; Education of father refers to education level of a student’s 
father; Education of mother refers to education level of a student’s mother; Occupation of father refers to occupation of a student’s father; and Occupation of mother refers to occupation of a student’s mother. The preference variables are: Pro-
socialism refers to a dummy variable taking a value of 1 is a student is pro-socialistic and 0 otherwise and Individualism refers to a dummy variable taking a value of 1 if a student is individualistic and 0 otherwise. #The level of 1 represents 
elementary school education; the level of 2 represents secondary school, ITO, MULO, ULO, HBS, MMS, gymnasium, lyceum, ITS, MAVO and atheneum education; the level of 3 represents MBO and MTS education; the level of 4 represents HBO 
and HTS education; the level of 5 represents BSc education; the level of 6 represents MSc education; and the level of 7 represents PhD and higher education. ¥The level of 1 represents worker and logistics worker; the level of 2 represents teacher, 
accountant, nurse, entrepreneur and business owner; the level of 3 represents manager, architect and manager; the level of 4 represents managing director, doctor and professor.
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in finance students. A difference at the 5 percent significance level is found in percentage of monthly 

income save, education of father, and occupation of father; at the 10 percent level in BMI, whether they 

have sibling(s), and education and occupation of mothers. No difference is found in gender, number of 

sibling(s), birth order, whether they grew up with sibling(s), whether they save, and being pro-social or 

individualism. Between the groups of second-year students and master in finance students, there are 

differences in age, number of sibling(s), and age of mother at the 1 percent significance level. Occupation 

of father is different at the 5 percent significance level, and gender is different at the 10 percent 

significance level. The two groups are similar in nationality, BMI, whether they have sibling(s), birth 

order, whether they grew up with sibling(s), average grade, average mathematics grade, whether they 

save, percentage of monthly income save, education of parents, occupation of mother, and being pro-

social and individualism.

Among three groups, there is no difference in terms of gender, nationality, BMI, whether they grew up 

with sibling(s), whether they save, age of father, education of parents, occupation of mother, and being 

pro-social or individualism. At the 1 percent significance level, there are differences in age, whether they 

have sibling(s), average grade, average mathematics grade, percentage of monthly income save, age of 

mother, and occupation of father. Number of siblings and birth order vary and are statistically significant 

at the 5 percent level.

4. Methodology 

I use statistical methods to estimate risk and time preferences and a measurement method for social 

preferences, based on experimentally generated data, then link them to the level of financial literacy.48 In 

addition, I allow socioeconomic characteristics, cognitive abilities, savings behavior, and family 

background to determine risk, time, and social preferences to test whether differences in preferences 

among the three student groups are solely consequences of differences in the level of financial education.

4.1 Risk preference and measuring the CRRA parameter

To test hypothesis 1 – that more financial education should lead young people to become more risk-

loving, risk preference is estimated at the group level, classified according to the level of financial 

education, and compared. It should be noted that I basically compare different estimated risk preferences 

among the three student groups without doing additional statistical tests. The underlying reason is that the 

estimated risk preference is just a constant term. It is based on students’ choices, made in a binary choice 

48 For a survey of time preferences measurement, see Frederick et al. (2002). Several methodologies for eliciting risk preferences 
can be found in Holt and Laury (2002); Dohmen et al. (2005) and Brown and Taylor (2007). A review of measurement 
methodologies for social preferences can be found in Murphy and Ackermann (2011).
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list task for risk preference in a questionnaire (see Figure 5.1). If the estimated risk preferences among 

groups differ, it reflects the impact of financial education on the risk preferences of students. Hypothesis 1 

would receive support if a group of master students exhibits a relatively higher estimated risk preference 

than a group of second-year students, with a group of first-year students ranking lowest of them all.

The data obtained from a questionnaire contains information about utility, which could then be used to 

identify the respondent’s utility function. However, an individual utility function is unobserved and thus 

is a latent function. Each of the chosen options from a binary choice list of all students in each group is 

taken as the data and analyzed using a CRRA utility function.49 These data then are transformed into the 

expected utility functions of risky choices and of sure choices, based on the expected utility theory. These 

two expected utility functions are linked to construct the latent index, which takes the form of a 

cumulative probability distribution function, allowing for some errors from the deterministic expected 

utility theory model by including a structural noise parameter (see Section 5). It is estimated using MLE,

to infer the probability of the observed choices. 

4.2 Time preference and measuring the discount rate

Hypothesis 2 predicts that more financial education should lead to lower discount rates among young 

people, which I test using the same approach. Time preference, conditional on the CRRA parameters50

estimated, is also estimated and compared at the group level. If the estimated time preferences of different 

groups differ, financial education has an impact on students’ time preferences. This Hypothesis is not 

supported if the estimated discount rate of a group of first-year students is highest (representing the least 

patience) among the three groups and that of a group of master students is lowest (representing the most 

patience).

The same procedure applied for the risk preference estimation is also applied for time preferences, with 

one difference: It is an intertemporal utility function instead of an expected utility function. Expected 

utility functions of risky choices and sure choices therefore are replaced by utility functions of present 

payoffs and utility functions of future payoffs. These two utility functions are then linked to construct the 

latent index. To determine a time preference (discount rate) allowing for risk aversion, time and risk 

preferences are linked by conditioning the estimated CRRA parameter on the estimated discount rate and 

estimated using maximum likelihood to infer the probability of the observed choices. 

49 The CRRA is a parametric form of the utility function ( ) = used to fit the utility function to the data (e.g., Holt and 
Laury, 2002; Palacios-Huerta and Serrano, 2006, as well as modeling risk aversion.
50 All time preferences in this chapter are estimated allowing for risk aversion (risk preference) except the one estimated at an 
aggregate level for the test of Hypothesis 4.
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4.3 Social preference and measuring SVO angle in degrees

Hypothesis 3 states that more financial education should lead to more pro-social behavior among young 

people. The test uses a probit regression with information at the individual level. The dependent variable 

is binary, indicating whether a student is pro-social or not. By including two indicator variables for two of 

the three student groups as independent variables (i.e., the constant denotes the third group), the 

likelihood of being pro-social, for each financial education group, can be evaluated. I assign the first 

indicator variable to refer to first-year students (1 = first-year student, 0 otherwise) and the second 

indicator variable to refer to the second-year student (1 = second-year student, 0 otherwise). The master 

student is denoted by a constant term in a regression equation,

= + _ + _ + ,

where is a coefficient (constant term) for a group of master students; _ and _
are indicators of whether a student is in his or her first or second year, respectively; and denotes the 

error term. The influence of financial education is then assessed by checking the p-value for the statistical 

significance of each indicator variable. If at least one of the indicators for student groups is statistically 

significant, a difference in financial education affects the likelihood of being pro-social. Hypothesis 3 

therefore cannot be rejected if the group of master students has the highest likelihood to be pro-social and 

the group of first-year students has the lowest.  

A student basically makes six sequential decisions from a list of multiple choices (see Figure 5.3 for an 

example). Details and an example are provided in the previous section. The distribution of elicited SVO 

angles in degrees is displayed in Figure A2 in Appendix A.         

5. Statistical specification

5.1 Risk preference

The expected utility (EU) theory was first introduced by Daniel Bernoulli in 1738 as a response to resolve 

the St. Petersburg Paradox51. In EU theory, risk preferences are defined from the concavity of a utility 

function. It has been widely used in the analysis of economic decision making under risk (Friedman and 

Savage, 1948; Markowitz, 1952; Arrow, 1963; Pratt, 1964; Zyphur et al., 2009). According to EU theory, 

people choose the option that maximizes their expected utility rather than expected monetary value from 

51 The EU theory was formally developed by von Neumann and Morgenstern (1944) and integrated with the theory of subjective 
probability by Savage (1954). Also see Machina (1987), Schoemaker (1982), Starmer (2000).
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several options (Bernoulli, 1738). Therefore, people are willing to take gambles to maximize their EU. 

The expected utility function is represented by

( ) = ( , ; …… ; , ) ≡ ( ) + ⋯+ ( ) , (1)

where = ( , ;…… ; , ) refers to a lottery or a discrete distribution of probability, and is a 

monetary payoff with probability , where +⋯+ = 1. An individual prefers a lottery to iff 

( ) > ( ) and is indifferent between them iff ( ) = ( ) (Machina, 2004).

The task for risk preference estimation in this research takes into consideration only gains from making 

series of decisions between a gamble and sure payoffs. However, unlike Ellsberg (1961), uncertainty is 

excluded from this study.

5.2 Time preference

Paul Samuelson (1937) introduced the discounted utility (DU) model, which specifies a decision maker’s 

intertemporal preferences, represented by an intertemporal utility function, ( ,… . , ), over his or her 

consumption profile (Frederick et al., 2002):

( ,… . , ) = ∑ ( ) ( ), (2)

where ( ) = is the person’s discount function, and is the person’s pure rate of time 

preference (discount rate). The discounted utility model assumes for all periods a constant and thus a 

single discount rate. A person’s intertemporal preferences in turn are time consistent, which reflect that 

the exponential discounting function represents a time-consistent model of discounting. Most previous 

studies apply exponential discounting (e.g., Andersen et al., 2008; Nielsen, 2001; Pender 1996), which 

generally has been used to explain consumption behavior (Deaton, 1972, 1991). However, Samuelson 

(1952) and Koopmans (1960) admit that the DU model is not psychologically and normatively based; 

therefore, it is not correlated with its empirical and experimental evidence. Discount rates (discount 

factors) decrease (increase) over time (Thaler, 1981; Benzion et al., 1989; Loewenstein and Prelec, 1992; 

Pender, 1996), suggesting a hyperbolic discounting function that reflects the dynamic inconsistency of 

individuals’ time preferences.52

52 Strotz (1955-1956) was the first to consider time consistency in a dynamic setting. Phelps and Pollak (1968) were the first to 
introduce hyperbolic discounting functions in their study of intergenerational altruism. This concept then was applied to decision-
making procedures by Elster (1979) (Frederick et al., 2002). Keller and Strazzera (2002), based on Thaler (1981), investigate the 
effectiveness of both the exponential discounting model and hyperbolic discounting model and conclude on the superiority of the 
latter.
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In this chapter I employ exponential discounting. Further details are discussed in the estimation 

subsection. Empirical evidence on this approach can be found in previous research (e.g., Benhabib et al., 

2010; Coller and Williams, 1999; Harrison et al., 2002; Andersen et al., 2008).     

5.3 Estimating the utility function

As mentioned, a CRRA utility function is employed in the study. The parametric structure is53

( ) = , (3)

where m is a lottery payoff, r is the CRRA coefficient to be estimated, and r ≠ 1. With this, r = 0 

represents risk neutrality, r > 0 represents risk aversion, and r < 0 represents risk loving.54

Both time and risk preferences are elicited using the same sample set in this chapter, so it is possible to 

estimate r from a utility function and δ from the discounting function jointly; the likelihood functions for 

both preferences can be derived as well. However, due to data limitations, I do not follow this approach; 

instead, I estimate a CRRA parameter for risk aversion, then use it to condition the implied discount rate. 

Consider risk preference under EU theory:55 With binary choice lists, participants make series of 

decisions between gambles and sure payoffs, and the probabilities of each particular payoff , ( ) are 

imposed. Therefore, the expected utility is the probability weighted utility of each payoff in each lottery. 

The EU is

= ∑ [ ( ) × ( )], (4)

where n = 1,2 for a binary choice list.

The EU for each lottery pair is calculated for a candidate estimate of r, and the ratio

∇ = ( ), (5)

53 The statistical specification is adopted from Andersen et al. (2011), Harrison and Rutström (2008a), and Coller et al. (2005). 
For more details, please see the original texts. In addition, similar statistical specification can also be found in Harrison (2008).
54 Holt and Laury (2002, 2005) conducted laboratory experiments in the United States and found r to be approximately 0.5. The 
same outcome is reported by Harrison et al. (2005). The utility function of money thus is concave.
55 I employ the likelihood specification from Harrison et al. (2002, 2005, 2008, 2009, 2010), Harrison and Rutström (2008a), 
Harrison (2008), Andersen et al. (2008), and Coller et al. (2005, 2011). 
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is calculated. Furthermore, is the left lottery and is the right lottery, as presented to subjects,56

using option A and option B, respectively. With µ, a structural noise parameter, I allow some errors from 

the perspective of the deterministic EU theory model.57 Then ∇ , the latent index, takes the form of a 

cumulative probability distribution function. According to Andersen et al. (2011) and Coller et al. (2005), 

this ratio is linked to the observed choices by specifying that the right payoff is chosen when ∇ > 0.5. 

I consider binary choices in two lists of lottery with options for subjects to choose a color before drawing 

if they choose to draw a ball from a bag (option A, risky alternative) or get a certain amount of money for 

sure (option B, safe alternative). A probability to receive a payoff from choosing option A is at constant 

of 0.5 throughout; if subjects choose option B, they will receive their chosen payoff with probability 1. 

The framework of the Ellsberg two-color choice task is applied for this purpose (see Ellsberg, 1961). 

The log-likelihood function of risk preference (risk aversion), conditional on EU theory and the CRRA 

specifications being true, can then be defined as

( , ; , ) = ∑ [(ln(∇ )| = 1) + (ln(∇ )| = 0)], (6)

which depends on the estimates of r and μ given the above statistical specification and the observed 

choices. Here, is a vector of personal characteristics, = 1 represents the choice of the left lottery, and 

= 0 is the choice of the right lottery in the risk aversion task i.58

5.4 Estimating the discounting function

The EU equation is replaced by the present value of the utility of two outcomes, and 

= ( ), and (7)

= ( ) ( ) (8)

If β < 1, it denotes a preference for the present, indicating quasi-hyperbolic discounting; the outcome 

( ) is preferred to the outcome ( ) in spite of τ > 0. However, a present bias is not my focus in this 

chapter. I am interested in the case where = 1, indicating exponential discounting. Therefore,

56 This particular statistical derivation is generated for the experiment in Holt and Laury (2002). They presented their subjects 
with two lotteries, each containing binary choices. 
57 As μ approaches zero, the specification boils down to the deterministic choice EU theory model, where the choice is strictly 
determined by the EU of binary choices. As μ becomes larger, the choice gets to be random.
58 Here, I modify a bit of a latent variable value specification. Unlike Harrison et al. (2002, 2005, 2008, 2009, 2010), Harrison 
(2008), Andersen et al. (2008), and Coller et al. (2005, 2011), I define = 1 if subjects choose option presented on the left-hand 
side (draw for a big/risky payoff) and = 0 if subjects choose option presented on the right-hand side (sure payoff).
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= ( ) ( ) (8’)

Equation (7) characterizes a present value of the utility of at t, and Equation (8’) refers to a present 

value of the utility of at t+τ where τ > 0. The subscripts L and R denote the left and right options 

presented to subjects in a questionnaire. 

The parametric forms of Equations (7) and (8’) are

= ( ), and (9)

= ( ) × ( ) (10)

The ratio of the difference between the present values can be defined as

∇ = ( ), (11)

where ϑ is a noise parameter for the discount rate choices. Therefore, the log-likelihood function of time 

preference (discount rate response), conditional on EU theory, CRRA, and exponential discounting 

specifications, can be defined as

( , , ; , ) = ∑ [(ln(∇ )| = 1) + (ln(∇ )| = 0)], (12)

and depends on the estimates of r, δ, and ϑ given the above statistical specification and the observed 

choices. Here, is a vector of personal characteristics, = 1 represents the choice of the left payoff 

(present payoff), and = 0 is the choice of the right payoff (present value of future payoff) in discount 

rate task i.

As mentioned, I do not jointly estimate a CRRA parameter and exponential discount rate using MLE as 

do other studies in the field (e.g., Andersen et al., 2008, 2011; Harrison et al., 2004, 2005, 2011; Harrison 

and Rutström, 2008; Harrison, 2008; Coller et al., 2005, 2011).  The joint likelihood of the risk aversion 

and exponential discount rate responses in those studies can be written as

( , , , ; , ) = +
and maximized by using standard numerical methods (Coller et al., 2005; Andersen et al., 2008; Harrison 

and Rutström, 2008a), with help from Stata. Given the quality of data used in this chapter, I decided first 



142

to estimate a CRRA parameter (r), then use it to condition the estimated discount rate (δ); both rely on 

MLE, clustered at the individual level (student). This estimation allows for risk preferences to play a role 

in determining discount rates.59

6. Results for separate groups60

6.1. Risk preference61

As shown in panel A of Tables 5.4–5.6, the group of first-year students has a significantly lower CRRA 

parameter than the groups of second-year and master students. The estimated results are 0.127, 0.508, and 

0.553, respectively. These figures detect less risk aversion for first-year students compared with second-

year students and for second-year students compared with master students. Master students are the most 

risk averse; first-year students are the least risk averse. These results contradict Hypothesis 1. Considering 

that first-year students have not completed any finance courses, they might not account for financial 

concepts when making financial decisions, such that they may be less likely to be risk averse. However, 

other factors, besides financial education, also may have an impact on their risk preferences. Needs, 

characteristics, and personal factors may play a role in financial decision making. The next section thus 

addresses some potential determinants of the risk preferences of first-year students. 

Table 5.4: Initial estimates of risk and time preferences for Dutch program students following 
financial accounting I course (first-year students)

Parameter Estimate Standard error p-value
Lower 95% 

confidence interval
Upper 95% confidence 

interval

A: CRRA parameter

r 0.127 0.116 0.273 -0.100 0.355

µ 0.128 0.122 0.292 -0.110 0.367

B: Assuming a linear utility function (Risk neutrality)

δ 0.109 0.006 0.000 0.096 0.122

ν 0.968 0.004 0.000 0.961 0.975

C: Assuming a concave utility function (Risk aversion)

59 Also, to test Hypothesis 4, I consider whether the estimated discount rate assuming risk aversion (concave utility function) is 
the same as the one assuming risk neutrality (linear utility function). Therefore, I estimate the discount rate without taking into 
account the risk preference (assuming risk neutrality). Results are discussed in Appendix B.
60 Results for Hypothesis 4 are discussed in Appendix B.
61 In this chapter, I consider a CRRA (constant relative risk aversion) parameter from an expected utility function in 

conjunctionwith an exponential discounting function, to specify the relationship between risk and time preferences. The 
estimated CRRA parameter is very close to the empirical evidence of laboratory experiments in the United States conducted by 
Holt and Laury (2002, 2005) and Harrison et al. (2005). To prove that risk preference has an impact on time preferences, I 
estimate the discount rate, while allowing for risk aversion, and show that it results in a significantly lower discount rate than 
assuming linear utility function (i.e., risk neutrality). The discount rate of 5.6% per year conditional on the estimated CRRA 
parameter is obtained, representing an impact of risk preference on time preference.
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Parameter Estimate Standard error p-value
Lower 95% 

confidence interval
Upper 95% confidence 

interval

r 0.127 0.116 0.273 -0.100 0.355

δ 0.095 0.006 0.000 0.084 0.106

µ (for risk aversion) 0.128 0.122 0.292 -0.110 0.367

ν (for discount rate) 0.972 0.003 0.000 0.966 0.978
Notes. Maximum Likelihood Estimation results. The estimation is clustered at the individual level (student). In this specification I do not allow 
for any heterogeneity across students, so theory predicts a discontinuous jump in observed binary choices in the experiment.

Table 5.5: Initial estimates of risk and time preferences for students following financial 
management course (second-year students)

Notes. Maximum Likelihood Estimation results. The estimation is clustered at the individual level (student). In this specification, I do not allow 
for any heterogeneity across students, so theory predicts a discontinuous jump in observed binary choices in the experiment.

Table 5.6: Initial estimates of risk and time preferences for students following corporate finance 
course for master’s students (Master’s in finance students)

Parameter Estimate Standard error p-value
Lower 95% 

confidence interval
Upper 95% 

confidence interval

A: CRRA parameter

r 0.553 0.144 0.000 0.270 0.835

µ 0.564 0.195 0.004 0.183 0.946

B: Assuming a linear utility function (Risk neutrality)

δ 0.099 0.005 0.000 0.088 0.101

ν 0.985 0.002 0.000 0.982 0.988

C: Assuming a concave utility function (Risk aversion)

r 0.553 0.144 0.000 0.270 0.835

δ 0.048 0.003 0.000 0.043 0.053

µ (for risk aversion) 0.564 0.195 0.004 0.183 0.946

Parameter Estimate Standard error p-value
Lower 95% 

confidence interval
Upper 95% 

confidence interval

A: CRRA parameter

r 0.508 0.044 0.000 0.423 0.594

µ 0.535 0.065 0.000 0.407 0.663

B: Assuming a linear utility function (Risk neutrality)

δ 0.116 0.004 0.000 0.108 0.124

ν 0.963 0.002 0.000 0.960 0.967

C: Assuming a concave utility function (Risk aversion)

r 0.508 0.044 0.000 0.423 0.594

δ 0.060 0.002 0.000 0.056 0.064

µ (for risk aversion) 0.535 0.065 0.000 0.407 0.663

ν (for discount rate) 0.983 0.001 0.000 0.981 0.985
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Parameter Estimate Standard error p-value
Lower 95% 

confidence interval
Upper 95% 

confidence interval

ν (for discount rate) 0.986 0.001 0.000 0.985 0.987
Notes. Maximum Likelihood Estimation results. The estimation is clustered at the individual level (student). In this specification, I do not allow 
for any heterogeneity across students, so theory predicts a discontinuous jump in observed binary choices in the experiment.

6.2. Time preference

To test Hypothesis 2, the same methodology used for risk preferences is employed on time preferences, 

allowing for risk aversion. As represented in panel C of Tables 5.4–5.6, the group of first-year students 

has a significantly higher discount rate than the group of second-year students (9.5% and 6%, 

respectively), representing a higher level of impatience. In addition, the group of master students has a 

significantly lower discount rate than both first- and second-year students (4.8%). One interpretation of 

these results is that a higher level of financial education contributes to a higher level of patience, as 

reflected in a lower discount rate. Thus, I find some support for Hypothesis 2: Financial education leads 

to lower discount rates among young people. 

6.3. Social preference

Table 5.7 reports the results of a probit regression on the probability of being pro-social using the 

aggregate sample set. The p-values of both indicator variables (i.e., belonging in the first-year or second-

year group) and the constant reveal that none of them are statistically significant. The joint test for 

significance (F-test) of the indicator variables suggests that they are jointly insignificant. Thus, a 

difference in the level of financial education does not affect the likelihood of being pro-social. Hypothesis 

3 is not supported. The outcome might be explored by including socioeconomic characteristics, cognitive 

abilities, savings behavior, or family background as explanatory variables, which may determine the pro-

social behavior of the sample set. I examine this possible explanation in the next section.        

Table 5.7: Initial estimate of social preference for the aggregate sample set using probit regression

VARIABLES Being Pro-social
First year (1=Yes) 0.36

(0.142)
Second year (1=Yes) 0.21

(0.331)
Constant -0.10

(0.631)
Observations 432

F-test (Prob > Chi2) 0.3272
Notes. These probit regression results include the robust cluster p-values in parentheses. Student is used as the cluster variable. Dependent 
variables: Probability of being pro-social. Independent variables: First year (a dummy variable taking a value of 1 if a student is in his or her first 
year and 0 otherwise) and Second year (a dummy variable taking a value of 1 if a student is in his or her second year and 0 otherwise).

***p < 0.01, **p < 0.05, *p < 0.10. 
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The hypothesis testing results indicate that financial education has an effect on risk and time preferences, 

but not on social preference. Specifically, more financially literate students are more risk averse and more 

patient but not more or less likely to be pro-social compared with those with less financial education. The 

findings contain a useful message for economists and policymakers regarding the design and 

implementation of educational policies, which are aimed to influence the preferences and economic 

behavior of young people. Financially educated students are more risk averse and more patient, so they 

would be more likely to participate in financial activities that are safe and invest in relatively longer-term 

assets. Bonds and more sophisticated financial instruments would be their main investments, as may be 

the case, considering that they are equipped with an understanding of inflation, interest rates (time value 

of money), and risk diversification. However, the finding that financial education has no effect on pro-

socialism is potentially unfavorable and therefore something that policymakers should take into 

consideration.

Factors other than financial education also may have effects on students’ preferences. In Appendix C, a 

robustness test helps investigate whether my findings still hold if individual characteristics are included as 

explanatory variables.

7. Results for aggregate sample

The previous section suggests that more financial education leads young people to be more risk averse 

and more patient but not more or less likely to be pro-social. However, a serious drawback of the analysis 

in the previous section is that the analyses have been done separately for each group of students. The 

problem I am facing is that students in a master in finance program not only have followed more finance 

courses than students in undergraduate economics and business program, but that they are also older; the 

same holds for the second-year students compared to the first-year students. By considering separate 

groups, it is very difficult to control for the age effect. Therefore, I also conduct an analysis for which I 

estimate the model on the aggregate dataset for the entire sample. The models for risk and time 

preferences I estimate are the same as equations (6) and (12) with one additional step.

The predicted CRRA parameter is allowed to differ depending on financial education, age, and cognitive 

ability of students and thus to be a linear function of these characteristics (Andersen et al., 2008 and 

Harrison, 2008). The estimate of a CRRA parameter then would be:

̂ = + ( _ ) + ( _ ) + ( ) + ( ), (13)
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where the estimate of the constant. The same also applies for the estimated discount rate. I allow the 

discount rate coefficient to be a linear function of financial education, socioeconomic characteristics, 

cognitive abilities, and savings behavior. The estimate of a discount rate would be:

δ = δ + (δ _ ) + (δ _ ) + (δ ) + (δ ) + (δ . ) +
(δ ℎ ) + (δ ) + (δ ℎ ) +

(δ ℎ ),                                            (14)

where δ is the estimate of the constant. The CRRA parameter and the discount rate each is specified as a 

linear function of these characteristics, and the model is estimated using maximum likelihood.

For social preference, the same probit regression equation is employed with an additional vector :

= + _ + _ + + ,                        (15)

where refers to a vector of control variables including socioeconomic characteristics, cognitive abilities, 

savings behavior, and family background. The coefficient of interest is , which measures the effect of 

control variables on the likelihood that the student is pro-social. 

Table 5.8 reports the results with respect to the explanatory power of financial education, age, and 

cognitive ability on risk preference. The elicited risk preference is not determined by the level of financial 

education. Compared with not controlling for differences at the individual level (Panel A of Table B in 

the Appendix B), the CRRA coefficient changes from 0.527 to 1.148, which represents a more risk-averse 

attitude. A joint test for significance (F-test) shows that these variables are not jointly significant and thus 

do not have explanatory power on the risk preferences of students.

Table 5.8: Estimate of risk preference for the aggregate sample set (MLE)

Variable Estimate Robust standard 
error

p-value Lower 95% 
Confidence 

Interval

Upper 95% 
Confidence 

Interval
First year (1=Yes) 0.384 1.056 0.716 -1.686 2.454
Second year 
(1=Yes)

0.111 0.517 0.830 -0.903 1.126

Age 0.075 0.192 0.698 -0.302 0.452
Average grade -0.132 0.217 0.543 -0.559 0.294

Constant 0.138 2.194 0.950 -4.162 4.439

Predicted CRRA 
parameter (Risk 
preference)

1.148 2.520 0.649 -3.791 6.089

µ 2.321 1.798 0.197 -1.202 5.845

Observation (N) 2,960 (based on 
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Variable Estimate Robust standard 
error

p-value Lower 95% 
Confidence 

Interval

Upper 95% 
Confidence 

Interval
296 subjects)

F-test (Prob>Chi2) 0.9542
Notes. Maximum Likelihood Estimation results. Cluster p-values are reported in parentheses. Student is used as the cluster variable. Dependent 
variable: Risk preference (CRRA parameter). Independent variables: First-year dummy (1=yes), Second-year dummy (1=yes), Age, and Average 
grade. 

***p < 0.01, **p < 0.05, *p < 0.10.

Table 5.9: Estimate of time preference for the aggregate sample set (MLE)

Variable Estimate Robust standard 
error

p-value Lower 95% 
Confidence Interval

Upper 95% 
Confidence Interval

First year (1=Yes) 0.152 0.134 0.257 -0.111 0.416
Second year (1=Yes) 0.106 0.101 0.292 -0.092 0.304
Age 0.019 0.021 0.368 -0.023 0.062
Sibling (1=Yes) -0.419 0.096 0.00 -0.608 -0.229
Number of sibling 0.017 0.059 0.776 -0.099 0.133
Birth order -0.024 0.049 0.626 -0.120 0.072
Average grade -0.127 0.079 0.108 -0.283 0.028
Average math grade 0.087 0.047 0.068 -0.006 0.179
Percent monthly 
income saved

-0.001 0.002 0.657 -0.006 0.003

Constant -2.633 0.656 0.00 -3.919 -1.347

Predicted discount rate 
(Time preference (δ))

0.072 0.047 0.128 -0.021 0.164

Ν 0.986 0.001 0.00 0.984 0.988

Observation (N) 1,463(based on 209 
subjects)

F-test (Prob>Chi2) 0.00
Notes. Maximum Likelihood Estimation results. Cluster p-values are reported in parentheses. Student is used as the cluster variable. Dependent 
variable: Time preference (δ). Independent variables: First-year dummy (1=yes), Second-year dummy (1=yes), Age, Sibling dummy (1=yes), 
Number of siblings, Birth order, Average grade, Average math grade, and Percentage of monthly income saved.

***p < 0.01, **p < 0.05, *p < 0.10.

Table 5.9 reports the effects of financial education, socioeconomic characteristics, cognitive abilities, and 

savings behavior on the time preference variable. I do not find that financial education has an impact on 

the time preferences of students in the sample set. The estimated discount rate in this case is 7.2%, which 

is higher than that of the case of not controlling for differences at the individual level (5.6%) as shown in 

Panel C of Table B in Appendix B. No variable except a sibling dummy (statistically significant at 1%) 

and average math grade (statistically significant at 10%) has explanatory power for the estimated discount 

rate. Having siblings lowers the discount rate (more patient); having a greater numerical capability leads a 

student to become more impatient. However, considering all these variables together using a joint test for 

significance (F-test) shows that they are jointly significant at the 1 percent level. Overall then, I can 

conclude confidently that financial education has no impact on the risk or time preferences of students.
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Finally, the effect of financial education on social preference is considered. Table 5.10 reports the results 

related to the likelihood of being pro-social when socioeconomic characteristics, cognitive abilities, 

savings behavior, and family background are added to the framework. Age of father is statistically 

significant at the 5 percent level and positively affects the likelihood that the student is pro-social. 

However, an F-test shows that the variables added are jointly insignificant. The obtained results, together 

with the result derived in the previous section, does not support Hypothesis 3, which states that financial 

education leads to more pro-social behavior among young people. It also may be that social preferences 

are determined by some unobserved individual or environmental variables, as indicated in previous 

studies (e.g., Carpenter, 2005; Voors et al., 2012).

Table 5.10: Estimate of social preference for the aggregate sample set using probit regression

VARIABLES (1)
Pro-social

First year (1=Yes) -0.36
(0.617)

Second year (1=Yes) -0.82
(0.211)

Gender (1=Male) 0.25
(0.39)

Age 0.00
(0.955)

Nationality (1=Dutch) -1.12
(0.128)

BMI 0.03
(0.568)

Number of siblings -0.17
(0.284)

Birth order -0.26
(0.193)

Average grade 0.08
(0.621)

Saving (1=Yes) -0.06
(0.843)

Percentage of monthly income saved -0.00
(0.878)

Age of father 0.12**
(0.045)

Age of mother -0.08
(0.204)

Education of father# -0.12
(0.418)

Education of mother -0.01
(0.937)

Occupation of father¥ 0.22
(0.307)

Occupation of mother -0.19
(0.421)

Constant -0.56
(0.858)

Observations 117
F-test (Prob > Chi2) 0.3855
Notes. Probit regression results. Cluster p-values are reported in parentheses. Student is used as the cluster variable. Dependent variables: 
Probability of being pro-social. Independent variables: First year (a dummy variable taking a value of 1 if a student is in his/her first year and 0 
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otherwise) and Second year (a dummy variable taking a value of 1 if a student is in his/her second year and 0 otherwise), Gender (a dummy 
variable taking a value of 1 if a student is male and 0 otherwise), Age, Nationality (a dummy variable taking a value of 1 if a student is Dutch and 
0 otherwise), BMI, Number of siblings, Birth order, Average grade, Saving (a dummy variable taking a value of 1 if a student saves and 0 
otherwise), Percentage of monthly income saved, Age of father, Age of mother, Education of father, Education of mother, Occupation of father, 
and Occupation of mother. #Level 1 represents elementary school education; 2 represents secondary school, ITO, MULO, ULO, HBS, MMS, 
gymnasium, lyceum, ITS, MAVO, and atheneum education; 3 represents MBO and MTS education; 4 represents HBO and HTS education; 5 
represents BSc education; 6 represents MSc education; and 7 represents PhD and higher education. ¥Level 1 represents worker, and logistics 
worker; 2 represents teacher, accountant, nurse, entrepreneur, and business owner; 3 represents manager, architect, and manager; 4 represents 
managing director, doctor, and professor.

***p < 0.01, **p < 0.05, *p < 0.10.             

Incorporating socioeconomic characteristics, cognitive abilities, savings behavior, and family background 

makes it possible to examine whether individual characteristics also have an impact on the risk, time, and 

social preferences of students with different levels of financial education. 

8. Conclusions and future research

Financial literacy is a factor contributing to economic growth and development (e.g., Hogarth, 2006; 

OECD, 2006). Several studies have shown a positive effect of financial education on economic and 

financial well-being (e.g., Kim, 2004). However, little is known about how financial education affects 

preferences, especially those of young people. 

This chapter offers one main contribution to existing literature. It incorporates the impact of risk attitudes 

on time preferences by including risk aversion into the discounted utility model for discount rate 

elicitation. The results are in line with previous findings (e.g., Holt and Laury, 2002, 2005; Harrison et al., 

2005). If one assumes that subjects are risk neutral when they are in fact risk averse, the estimated 

discount rates are significantly biased upward. In addition to the empirical insights, this chapter 

introduces a novel approach to measure and analyze preferences. The collected data then can be linked to 

a statistical test using an economic model based on MLE. The results suggested that financial education 

does not have an impact on risk and time preferences as well as the likelihood of being pro-social (i.e., 

social preference) of students in the sample set.

In this chapter, I use a questionnaire to measure the impact of financial education on risk, time, and social 

preferences. Students did not receive any incentives to participate in the study. Not using monetary 

incentives to elicit economic choices may lead to a less realistic environments in classroom settings 

(Rosenboim and Shavit, 2012) and cause participants to consider their decisions less carefully (Carpenter 

et al., 2005). In contrast, some psychologists take a different view on using monetary incentives in 

experiments. They tend to believe that experimental subjects are generally intrinsically motivated and 

need no financial reward to make decisions (Camerer and Hogarth, 1999). Still, the role of incentives in 

economic experiments is important, as shown by previous studies investigating the impact of different 
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incentive mechanisms on behavioral responses from experimental subjects (e.g., Rousu et al., 2015). The 

results indicate that different incentive mechanisms usually, but not always, induce different behavioral 

responses (Camerer and Hogarth, 1999). For social preferences elicitation, the presence or absence of 

monetary incentives and the stake size make differences for behavioral outcomes. However, how exactly 

monetary incentives affect social preferences remains unclear (Bühren and Kundt, 2015). Camerer and 

Hogarth (1999) indicate that incentives sometimes have a negative effect when problems are too difficult 

or when simple intuition or habit provides an optimal answer and thinking harder makes things worse. 

Incentives in games, auctions, and risky choices generally do not affect mean performance, but they often 

reduce variance in responses.

Another limitation of this chapter is that I do not implement randomized controlled trials (RCT). Without 

RCT, the measured financial educational effects are most likely overestimated (Meier and Sprenger, 

2013). Reverse causality is another problem; without RCT, the obtained outcomes cannot be specified as 

causality but merely indicate associations. For time preference, previous research has found that people 

who choose to acquire personal financial information have significantly higher discount factors (more 

patient) than individuals who do not (e.g., Meier and Sprenger, 2013). These more patient individuals also 

achieve better school performance, health, and lifetime financial outcomes (Golsteyn et al., 2014). The 

same can findings apply for risk preferences. Many studies suggest that (financial) educational attainment 

is influenced by risk preference (e.g., Shaw, 1996; Brunello, 2002; Belzil and Hansen, 2004; Brown and 

Taylor, 2005; Brown et al., 2006). Because human capital accumulation is one form of investment, less 

risk-averse persons tend to invest in relatively high levels of (financial) education (Shaw, 1996; Brunello, 

2002; Brown and Taylor, 2005). Thus, it could be the case that students’ preferences influenced their 

decision to enroll in finance and business education. In future research, RCT could test the impact of 

financial education on preferences to clarify the effectiveness of a financial education program. It could 

be done by randomly assigning students majoring in different areas to receive financial education.  

To conclude, my findings provide evidence of the possible role of preference as a bridge between 

financial education and financial behaviors. Understanding how preferences form and how financial 

education affects those preferences may help stakeholders and policymakers design more effective 

educational programs that improve the financial behaviors of young people. This chapter therefore adds to 

extant literature about the impact that financial education has on preferences, as well as research into the 

impact of financial education on financial behaviors.      
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Appendix A

Table 3A: Summary statistics for Dutch program students following financial accounting I course

Variable Observation Mean Std. Dev. Min Max
Panel A: Socio-demographics
Gender (1=Male) 99 0.677 0.470 0 1
Age 98 19.878 1.890 18 29
Nationality (1=Dutch) 99 1 0 1 1
BMI 94 21.310 2.429 17.357 30.190
Sibling (1=Yes) 99 0.959 0.198 0 1
Number of sibling 99 1.758 1.246 0 9
Birth order 95 1.853 1.101 1 7
Grew up with sibling (1=Yes) 94 0.979 0.145 0 1
Average grade 97 6.526 0.947 4 10
Average mathematics grade 77 5.649 1.783 1 10
Saving (1=Yes) 84 0.655 0.478 0 1
Percentage of monthly income saved 84 19.381 25.233 0 100

Panel B: Preferences
Individualistic (1=Yes) 88 0.398 0.492 0 1
Pro-social (1=Yes) 88 0.602 0.492 0 1
Notes. The table above presents the summary statistics on the first-year students sample set (the Dutch program students). Socio-demographic 
characteristics are shown in panel A, and preferences of the sample set are shown in panel B. 

Table 3B: Summary statistics for students following financial management course

Variable Observation Mean Std. Dev. Min Max

Panel A: Socio-demographics
Gender (1=Male) 308 0.652 0.477 0 1
Age 302 21.235 1.352 18 28
Nationality (1=Dutch) 308 0.795 0.404 0 1
BMI 297 22.186 2.375 16.473 31.25
Sibling (1=Yes) 305 0.856 0.352 0 1
Number of sibling 260 1.892 0.988 1 7
Birth order 262 1.836 0.897 1 6
Grew up with sibling (1=Yes) 260 0.981 0.138 0 1
Average grade 196 7.005 0.727 6 9
Average mathematics grade 195 7.082 0.932 5 10
Saving (1=Yes) 249 0.514 0.501 0 1
Percentage of monthly income saved 249 9.655 14.561 -20 90

Panel B: Preferences
Individualistic (1=Yes) 305 0.456 0.499 0 1
Pro-social (1=Yes) 305 0.544 0.499 0 1
Notes. The table above presents the summary statistics on the second-year students sample set. Socio-demographic characteristics are shown in 
panel A, and preferences of the sample set are shown in panel B. 
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Table 3C: Summary statistics for Master in finance students

Variable Observation Mean Std. Dev. Min Max

Panel A: Socio-demographics 
Gender (1=Male) 41 0.805 0.401 0 1
Age 41 23.976 1.589 21 30
Nationality (1=Dutch) 41 0.829 0.381 0 1
BMI 41 22.177 2.186 17 28.060
Sibling (1=Yes) 41 0.878 0.331 0 1
Number of sibling 41 1.463 0.951 0 4
Birth order 36 1.861 0.867 1 4
Grew up with sibling (1=Yes) 35 0.971 0.169 0 1
Average grade 29 7.138 0.953 5 9
Average mathematics grade 29 7.138 0.953 5 9
Saving (1=Yes) 35 0.514 0.507 0 1
Percentage of monthly income saved 35 9.943 13.506 0 50

Panel B: Preferences
Pro-social (1=Yes) 39 0.462 0.505 0 1
Individualistic (1=Yes) 39 0.487 0.506 0 1
Competitive (1=Yes) 39 0.051 0.223 0 1
Notes. The table above presents the summary statistics on the master students sample set. Socio-demographic characteristics are shown in panel 
A, and preferences of the sample set are shown in panel B. 

In Table 3A, the summary statistics of the first subsample group – first-year students – are reported. On 

average, a representative student is male, 20 years old, Dutch, of normal weight, grew up with 2 siblings, 

is a second child, has an average grade rounded up to 7 and average mathematics grade rounded up to 6, 

has monthly savings of approximately 20%, and is more likely to be pro-social. From 99 students, 77 

provide complete information in every aspect. The observation that is missing the most is the average 

mathematics grade. Table 3B presents the summary statistics of second-year students. Based on the 249 

students who provided complete information, the average person is male, 21 years old, Dutch, of normal 

weight, grew up with 2 siblings, is a second child, has an average grade and average mathematics grade 

rounded up to 7, has monthly savings of approximately 10%, and is more likely to be pro-social. A large 

percentage of students in this group do not provide information related to siblings, savings, and especially 

cognitive skills. Finally, the summary statistics of the 41 Master in finance students surveyed is shown in 

Table 3C. A representative student in this subsample (based on the 29 students with no missing 

demographic information) is male, 24 years old, Dutch, of normal weight, grew up with 1 sibling, is a 

second child, has an average grade and average mathematics grade rounded up to 7, has monthly savings 

of approximately 10%, and is as likely to be pro-social as individualistic.    
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Table A1: Summary statistics on aggregate social preference

Variable Observation Mean Std. Dev. Min Max
Angle in degrees 432 22.21 13.07 -16.260 49.074
Pro-social (1=Yes) 432 0.55 0.50 0 1
Individualistic (1=Yes) 432 0.45 0.50 0 1
Competitive (1=Yes) 432 0.004 0.07 0 1

Table A2: Proportions on aggregate social preference

Proportion Std. Err. [95% Conf. Interval]
Pro-social

0 0.451 0.024 0.404 0.499
1 0.549 0.024 0.501 0.596
Individualistic

0 0.553 0.024 0.506 0.600
1 0.447 0.024 0.400 0.494
Competitive

0 0.995 0.003 0.989 1.002
1 0.005 0.003 -0.002 0.011
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Figure A1: Self/other allocation plane imported from Murphy et al. (2011)

Figure A2: Distribution of the SVO angle on degrees 
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Survey questions

This survey is part of a Research Master’s Thesis and related to a research project of Prof. dr. 

B.W. Lensink. The survey aims to relate time preferences, risk preferences, and social preferences of the 

first-year bachelor of economics and business economics students, both in Dutch and English 

program, the second-year bachelor of economics and business economics students, and MSc in finance 

students who have (basic) financial education to their field behaviors and backgrounds. Part A of the 

survey contains questions on backgrounds and general behaviors. Part B contains questions used in games 

for eliciting time preferences, risk preferences, and social preferences. All information, including student 

number, provided by students will be kept anonymous throughout the study. 

A.

1.) Student number: _______________________

2.) Gender: F M

3.) Date of Birth: _______________________

4.) Nationality: ___________________

5.) Place and country of birth: __________________________________________

6.) Weight: _________kg. Height: __________cm.

7.) Do you have sibling(s) (brother(s) or sister(s))?: Yes No

8.) If yes, how many sibling(s)?: _____________

9.) If yes, you are: The first           The second           The third           The fourth           The 

fifth

10.)Did you grow up with your siblings?: Yes No

11.) Are you:      A first-year student     A second-year student     A third year student     A MSc 
student
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12.)Please provide grades for core courses that you have completed. Please write down ‘NC’ if you 

have not completed any particular course:

Course Grade

Micro-economie I

Organisatieontwerp

Wiskunde I

Macro-economie I

Marketing I

Statistiek I

13.)How many hours per week do you spend on studying?: ___________ 

14.)Do you save? If yes, what is the percentage of your monthly income?: _________%

15.) If they are living, what are your parents’ current ages? If alive, please provide the age of your 

parents.  Please write down ‘N/A’ otherwise.

Age of father: __________ years old Age of mother:     __________ years old

16.) Highest education of father:          __________________________________________

17.) Highest education of mother:        __________________________________________

18.) Occupation of father (please write down ‘N/A’ otherwise):      ________________________ 

19.) Occupation of mother (please write down ‘N/A’ otherwise):    ________________________

B.

20.)Below you will find sets of choice lists classified based on different timing combinations of 

payoffs. In the first list, you are asked to choose between receiving a smaller payoff for sure 

today and receiving a larger payoff for sure in one year. In the second list, you are asked to 

choose between receiving a smaller payoff for sure in one year and receiving a larger payoff for 

sure in two years. 
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Please give your preference between the earlier amount (option A) and the later but larger amount 

of money (option B) by writing down A or B in column C. 

A B C

195 euro today 200 euro in one year

190 euro today 200 euro in one year

185 euro today 200 euro in one year

180 euro today 200 euro in one year

175 euro today 200 euro in one year

170 euro today 200 euro in one year

160 euro today 200 euro in one year

21.)You are asked to choose between receiving a certain amount of money (option B) and drawing a 

ball from a bag containing 10 red and white balls, exactly five each (option A). You know that the 

probability of getting a red/a white ball from each draw is 0.5. If you choose to draw a ball from 

a bag, you have to choose a color first. If you choose red, you will receive 5 euro if a ball drawn 

is red and nothing otherwise. If you choose white, you will receive 5 euro if a ball drawn is white 

and nothing otherwise. 

Please give your preference in column C by writing down A or B. 

A B C

draw from a bag guaranteed 0.50 euro

draw from a bag guaranteed 1 euro

draw from a bag guaranteed 1.50 euro

draw from a bag guaranteed 2 euro

draw from a bag guaranteed 2.50 euro

draw from a bag guaranteed 3 euro
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You receive 

Other receives

draw from a bag guaranteed 3.50 euro

draw from a bag guaranteed 4 euro

draw from a bag guaranteed 4.50 euro

draw from a bag guaranteed 5 euro

draw from a bag guaranteed 5.50 euro

22.)Suppose that you are person X. You are anonymously matched to another person, Y. You are 

asked to make a series of decisions about allocating resources between yourself and person Y. All 

of your choices are kept confidential. Please give your preference by making the respective 

position along the midline. Your decisions will affect payoffs of both yourself and the other 

person. You can make only one mark for each question. 

Below you will find an example. A person chose to distribute 50 euro for him/herself and 40 euro 

for the other person.

There is no right or wrong answer. All questions aim to measure personal preferences. After you 

have made your decision, please write the resulting distribution on the space below. As you can 

see, your decisions will influence both the amount of money you receive and the amount of 

money the other receives.

Example:

You: 50 Other:     40

30 40 5035 45 55 60 65 70

80 70 060 1040 203050
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1.)

You: Other:     

2.) 

You: Other:     

3.)

You: Other:     

68

You receive

Other receives

8585 858585 85 8585 85

7685 155059 3341 24

You receive

Other receives

You receive

Other receives

50

504641373328241915

1009896949391898785

54 59 63 68 72 76 81 85

100 98 96 94 93 91 89 87 85

68
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4.)

You: Other:     

5.) 

You: Other:     

6.)

You: Other:     

You receive

Other receives

You receive

Other receives

You receive

Other receives

50 54 59 63 68 72 76 81 85

100 89 79 68 58 47 36 26 15

100 94 88 81 75

85817672686359

939496

696356 7550

69 63 56 50

81 88 94 100

91 89 87 85

5450

98100
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Appendix B

With regards to previous studies on endogenous preferences, there are contradicting empirical results 

on the relationship between risk and time preferences. The first stream of research supports no 

relationship between risk and time preferences, as mentioned above. The second stream, however, 

argues that risk and time preferences correlate (see e.g., Frederick et al., 2002; Andersen et al., 2008; 

Andreoni and Sprenger, 2012; Epper and Fehr-Duda, 2012). Sutter et al. (2010) present evidence on a 

significant relation between the two, with relatively more risk averse subjects being more patient. The 

same result is shown by van Praag and Booij (2003) with a correlation of about -0.35 between a 

CRRA parameter and discount rate. As both risk and time preferences affect individual behavior, it 

can be rationally expected that risk and time preferences are correlated and must be jointly considered 

when trying to analyze how economic and financial decisions are made. Frequently, individuals must 

make decisions in circumstances where outcomes are not foreseeable. For instance, investment is 

always accompanied with uncertainty as the return on investment cannot be a priori realized. Omitting 

risk attitudes may result in biased discount rates measuring time preferences of individuals (see e.g., 

Andersen et al., 2008 for empirical evidence). 

Thus, my final hypothesis is:

Hypothesis 4: Risk preferences affect time preferences of individuals.

Methodology

Hypothesis 4 is tested at an aggregate level. Risk preference (a CRRA parameter) is first estimated, 

followed by time preference assuming risk neutrality and then time preference allowing for risk 

aversion (conditional on the estimated CRRA parameter). As mentioned above, a risk neutrality 

assumption generates upward bias on the estimated time preference (see e.g., Andersen et al., 2008); 

comparing the estimated discount rate assuming risk neutrality and the estimated discount rate 

allowing for risk aversion would clarify the problem. If the estimated discount rate assuming risk 

neutrality is higher than the estimated discount rate allowing for risk aversion, risk preferences of 

individuals would be proved to have an influence on their time preferences and hypothesis 4 would be 

validated.

Risk and time preferences estimation procedure for hypothesis 4 is the same as for hypotheses 1 and 2 

testing with two differences. First, to test hypothesis 4, preferences are estimated based on data at an 

aggregate level. Second, for hypothesis 4, time preferences (discount rates) are estimated both with 

and without conditioning on the estimated CRRA parameter, which correspond to assuming risk 

aversion and assuming risk neutrality, respectively. The estimation is also done with maximum 
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likelihood to infer the probability of the observed choices. The estimated time preferences are discount 

rates at an aggregate level.    

Result 

Risk preference

Table B reports maximum likelihood estimates at an aggregate level from the framework mentioned 

above. Panel A presents a CRRA parameter estimated to be 0.527 with a standard error of 0.087, and a 

95% confidence interval between 0.36 and 0.70. This is consistent with previous empirical findings 

conducted in laboratory experiments in the United States reported in Holt and Laury (2002, 2005) and 

Harrison et al. (2005). The estimate obtained indicates a concave utility function and suggests that an 

average student in the sample set is risk averse. The error term (µ) is not equal to 0 and is statistically 

significant, indicating that there is some noise in the decision process of students. Panel B presents a 

discount rate estimate assuming risk neutrality. The exponential discounting model indicates a 

discount rate of 11.3% with a standard error of 0.003, and a 95% confidence interval between 10.6% 

and 12%. This, however, is considered much lower comparing to previous evidence. The error term 

(ν) is higher than that of risk preference task. This may not be surprising since the risk preference task 

in my study is relatively simpler than the time preference task62. 

Time preference

Panel C of Table B presents a discount rate of exponential discounting model allowing for risk 

aversion. I obtain a discount rate of only 5.6% with a standard error of 0.002, and a 95% confidence 

interval between 5.3% and 6%. The result confirms hypothesis 4, i.e., risk preferences affect time 

preferences of students. Therefore, empirical evidence suggests that concavity of utility function 

(diminishing marginal utility) plays a significant role in determining a quantitative difference in the 

elicited discount rates. 

Table B: Initial estimates of risk and time preferences for an aggregate sample set

Parameter Estimate Standard error p-value
Lower 95% 

confidence interval
Upper 95% 

confidence interval

A: CRRA parameter

r 0.527 0.087 0.000 0.357 0.697

µ 0.530 0.092 0.000 0.350 0.710

B: Assuming a linear utility function (Risk neutrality)

δ 0.113 0.003 0.000 0.106 0.120

Ν 0.966 0.002 0.000 0.963 0.970

62 Unlike other studies in which the risk aversion experiment of Holt and Laury (2002) is applied, the risk preference task 
employed in this research paper is much easier to follow. Therefore, I did not expect its structural noise parameter to be 
higher than that of the time preference task. 



173

Parameter Estimate Standard error p-value
Lower 95% 

confidence interval
Upper 95% 

confidence interval

C: Assuming a concave utility function (Risk aversion)

r 0.527 0.087 0.000 0.357 0.697

δ 0.056 0.002 0.000 0.053 0.060

µ (for risk aversion) 0.530 0.092 0.000 0.350 0.710

ν (for discount rate) 0.985 0.000 0.000 0.984 0.986

The obtained results from both cases, assuming risk neutrality and allowing for risk aversion, are 

much lower than in previous studies. One possible explanation for this might be that students do not 

have access to financial markets or other alternative investments. Having access to other income-

generating opportunities would make them become less patient as they are willing to get (the same or 

a larger amount of) money today from somewhere else rather than waiting for another year, for 

example. For a relation between time and risk preferences, the empirical estimate is found to be 

consistent with previous studies. 



174

Appendix C

To analyze the results further, I perform a robustness test that includes the variables on socioeconomic 

characteristics, cognitive abilities, savings behavior, and family background in the MLE for risk and 

time preferences per group. 

Consider the risk preference parameter to start. The predicted CRRA parameter is allowed to be 

determined by observable individual characteristics and thus to be a linear function of these 

characteristics (Andersen et al., 2008 and Harrison, 2008). The estimate of a CRRA parameter then 

would be:

̂ = ̂ + ( ̂ ) + ̂ + ̂ + ( ̂ ) +
̂ . . + ( ̂ ℎ ) + ̂ +
̂ + ̂ ℎ ,

where ̂ is the estimate of the constant. Similar to a CRRA parameter, the discount rate is allowed to 

be a linear function of observable individual characteristics. The estimate of a discount rate would be:

δ = δ + (δ ) + δ + δ + (δ ) +
δ . . + (δ ℎ ) + δ +
δ + δ ℎ ,

where δ is the estimate of the constant. The CRRA parameter and the discount rate each is specified 

as a linear function of these characteristics, and the model is estimated using maximum likelihood.

Risk preference

Column 1 of Table C1 contains variables on socioeconomic characteristics, cognitive abilities, and 

savings behavior to explain the risk preferences (the estimated CRRA parameter) of the group of first-

year students. The CRRA coefficient changes from 0.127 (not controlling for differences at the 

individual level) to an average value of -0.033,63 which also represents a risk-taking attitude. None of 

the explanatory variables (gender, age, BMI, number of siblings, birth order, average grade, saving, 

and percentage of monthly income saved) are statistically significant. However, once they are 

considered together in a joint test for significance (F-test), they emerge as jointly significant at the 1 

percent level. These variables thus have explanatory power relative to the risk preferences of first-year 

students, which helps explain the contradictory result for Hypothesis 1. Personal factors other than a 

63 This average value is derived when the model is evaluated using the observable individual characteristics or each student 
and the estimated coefficients.
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lack of financial education affect the risk preferences of first-year students. As a result, this group of 

students exhibits the least risk aversion in the sample. 

Table C1: Estimate of risk and time preferences for Dutch program students following financial 
accounting I course (first-year students)64

VARIABLES (1)
Risk preference (CRRA parameter)

(2)
Time preference (δ)

Gender (1=Male) 0.00
(0.975)

0.05
(0.752)

Age -0.00
(0.946)

-0.07
(0.187)

BMI 0.00
(0.432)

0.06*
(0.076)

Number of siblings 0.00
(0.696)

0.05
(0.377)

Birth order -0.00
(0.966)

-0.05
(0.524)

Average grade 0.00
(0.243)

-0.08
(0.310)

Saving (1=Yes) 0.02
(0.682)

0.08
(0.659)

Percentage of monthly income saved 0.00
(0.508)

0.00
(0.702)

Constant -0.10
(missing)

-1.86
(0.158)

Observations 660 511
Predicted CRRA -0.033

(0.012)
Predicted discount rate 0.155

(0.20)
F-test (Prob > Chi2) 0.00 0.3184

Notes. Maximum Likelihood Estimation results. Cluster p-values are reported in parentheses. Student is used as the cluster variable. 
Dependent variables: Risk preference (CRRA parameter) and Time preference (δ). Independent variables: Gender (a dummy variable taking 
a value of 1 if a student is male and 0 otherwise), Age, BMI, Number of siblings, Birth order, Average grade, Saving (a dummy variable 
taking a value of 1 if a student saves and 0 otherwise), and Percentage of monthly income saved.

*** p < 0.01, **p < 0.05, *p < 0.10.

Time preference

Next, the explanatory power of financial education on time preference (discount rates) is tested. 

Column 2 of Table C1 shows the effect of socioeconomic characteristics, cognitive abilities, and 

savings behavior on the time preferences of first-year students. The estimated discount rate changes 

from 9.5% when no difference among students is allowed, to 15.5%.65 The BMI (statistically 

significant at 10%) has positive explanatory power for the estimated discount rate. Thus, it cannot be 

that the absence of financial education is the only determining factor for the time preferences of this 

group. However, the joint test for significance (F-test) indicates that all variables are jointly 

insignificant. 

64 Nationality dummy was not included as one of the control variables because every student in the Dutch program (first-year 
students) is Dutch.
65 This average value is derived when the model is evaluated using the observable individual characteristics or each student 
and the estimated coefficients. An average discount rate of 15.5% increases from 9.5% in the case of an initial estimate from 
which explanatory variables are excluded.
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Table C2 presents the estimated discount rate of the group of second-year students, conditional on 

their socioeconomic characteristics, cognitive abilities, and savings behavior. The estimated discount 

rate changes from 6% when no differences among students are allowed, to 8%.66 The average discount 

rate is explained by age (a positive effect) and whether a student saves (a negative effect) at the 5 

percent significance level. The F-test also indicates a joint significance at the 5 percent level. Thus, 

beyond financial education, the additional explanatory variables also have an impact on the time 

preferences of second-year students. Table C3 reveals the effect of socioeconomic characteristics and 

cognitive abilities on the time preferences of master students is shown. The estimated discount rate 

changes from 4.8% to 1.4%.67 None of these variables is statistically significant or can explain the 

estimated discount rate. Once considered together by means of an F-test, the additional variables are 

jointly insignificant. Therefore, the time preferences of this group of students are determined solely by 

financial education.

The results obtained in the previous section that suggest support for Hypothesis 2 no longer hold, 

according to our robustness tests which include individual characteristics. Other variables, beyond 

financial education, contribute to differences in the discount rates of the groups of first- and second-

year students.    

Table C2: Estimate of time preference for students following financial management course 
(second-year students)

VARIABLES (1)
Time preference (δ)

Gender (1=Male) -0.13
(0.295)

Age 0.07**
(0.010)

Nationality (1=Dutch) 0.22
(0.239)

BMI 0.04
(0.131)

Number of siblings 0.00
(0.950)

Birth order -0.04
(0.479)

Average grade -0.04
(0.590)

Saving (1=Yes) -0.31**
(0.022)

Percentage of monthly income saved 0.00
(0.180)

Constant -4.84
(0.00)

Observations 896

66 This average value is derived when the model is evaluated using the observable individual characteristics or each student 
and the estimated coefficients.
67 This average value is derived when the model is evaluated using the observable individual characteristics or each student 
and the estimated coefficients.
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VARIABLES (1)
Time preference (δ)

Predicted discount rate 0.08
(0.0079)

F-test (Prob > Chi2) 0.0271
Notes. Maximum Likelihood Estimation results. Cluster p-values are reported in parentheses. Student is used as the cluster variable. 
Dependent variable: Time preference (δ). Independent variables: Gender (a dummy variable taking a value of 1 if a student is male and 0 
otherwise), Age, Nationality (a dummy variable taking a value of 1 if a student is Dutch and 0 otherwise), BMI, Number of siblings, Birth 
order, Average grade, Saving (a dummy variable taking a value of 1 if a student saves and 0 otherwise), and Percentage of monthly income 
saved. 

*** p < 0.01, **p < 0.05, *p < 0.10. 

Table C3: Estimate of time preference for students following corporate finance course for 
master’s students (Master’s in finance students)

VARIABLES (1)
Time preference (δ)

Gender (1=Male) 0.21
(0.403)

Age 0.04
(0.592)

Nationality (1=Dutch) -0.03
(0.911)

BMI 0.00
(0.983)

Number of siblings 0.05
(0.642)

Birth order 0.04
(0.762)

Average grade -0.00
(0.949)

Constant -4.28
(0.024)

Observations 140
Predicted discount rate 0.014

(0.026)
F-test (Prob > Chi2) 0.9756

Notes. Maximum Likelihood estimation results. Cluster p-values are reported in parentheses. Student is used as the cluster variable. 
Dependent variable: Time preference (δ). Independent variables: Gender (a dummy variable taking a value of 1 if a student is male and 0 
otherwise), Age, Nationality (a dummy variable taking a value of 1 if a student is Dutch and 0 otherwise), BMI, Number of siblings, Birth 
order, and Average grade. 

***p < 0.01, **p < 0.05, *p < 0.10.
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Appendix D

Table C: Estimate of risk and time preferences for the aggregate sample set (OLS estimation)

(1) (2) (3) (4)
VARIABLES Switchpoint_risk Switchpoint_time Switchpoint_risk Switchpoint_time
First year (1=yes) 0.558 0.261 0.853 0.194

(0.0402)** (0.469) (0.0848)* (0.780)
Second year (1=yes) 0.270 0.437 0.263 0.351

(0.262) (0.182) (0.495) (0.528)
Age 0.0791 0.102

(0.228) (0.271)
Sibling (1=yes) -1.530 -1.826

(0.239) (0.317)
Number of sibling -0.0140 -0.0505

(0.910) (0.772)
Birth order -0.0772 -0.0336

(0.596) (0.869)
Average grade -0.116 -0.295

(0.601) (0.339)
Average math grade 0.127 0.171

(0.400) (0.403)
Percentage of monthly income saved -0.00781 -0.00530

(0.160) (0.489)
Age of mother 0.00191 -0.0248

(0.951) (0.569)
Age of father 0.0812 0.304

(0.534) (0.0940)*
Constant 5.692 4.086 5.238 5.505

(0)*** (0)*** (0.0402)** (0.124)

Observations 418 437 166 167
R-squared 0.012 0.005 0.049 0.046

Notes. These ordinary least squares (OLS) results include the robust p-values in parentheses. Dependent variables: (1) Switchpoint in risk 
preference task: the higher number indicates the later a student switches from choice A to choice B; the later he/she switches, the more risk-
loving he/she is. (2) Switchpoint in time preference task: the higher number indicates the later a student switches from choice A to choice B; 
the later he/she switches, the less patience he/she is. Independent variables: First-year dummy (1=yes), Second-year dummy (1=yes), Age, 
Sibling dummy (1=yes), Number of siblings, Birth order, Average grade, Average math grade, Percentage of monthly income save, Age of 
mother, and Age of father. 

***p < 0.01, **p < 0.05, *p < 0.10.

Table C presents estimation results regarding the impact of financial education on risk and time 

preferences of the aggregate sample set. Columns 1 and 2 refer to results from a regression without 

control variables; columns 3 and 4 present results with control variables. The results in columns 1 and 

3 confirm the main finding on risk preference. That first-year students are the most risk-loving as the 

coefficient of a first year dummy is highly significant; they are more risk-loving compared to master 

students. The results in column 2 and 4 also suggest the same as in the main text that financial 

education does not affect patience of students.    
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Samenvatting

(Summary in Dutch)

Financiële educatie kan belangrijk zijn om financiële gedragingen te verbeteren, en mensen zouden op 

jonge leeftijd bekend moeten zijn met basale financiële concepten en financieel management. Dit 

proefschrift richt zich op het leveren van bewijs van de invloed van financiële educatie op het 

financiële gedrag van kinderen, vrouwelijke microkredietleners, en universitaire studenten. In het 

bijzonder beogen vier hoofdstukken van dit proefschrift antwoord te vinden op de vraag hoe en voor 

wie financiële educatie positieve effecten kunnen hebben op hun financiële attitudes en gedragingen.

Hoofdstuk 2 richt zich op de invloed van een gecombineerd financieel en sociaal onderwijsprogramma 

(het Aflatounprogramma) op de gedragingen en de attitudes omtrent sparen van Oegandese 

basisschoolkinderen. Scholieren werden in een gerandomiseerd onderzoek verdeeld over een 

behandelings- en controlegroep. Het programma besloeg in totaal 16 uur, verdeeld over drie maanden, 

en werd geïmplementeerd als onderdeel van het formele curriculum. Vervolgens werden de scholieren 

in zowel de behandelings- als de controlegroep op individuele basis geïnterviewd door daarvoor 

opgeleide interviewers over hun financiële attitudes en gedragingen. De resultaten suggereren dat 

financiële educatie belangrijk is voor kinderen, omdat het hun gedrag en attitudes ten aanzien van 

sparen kan verbeteren. Daarnaast had financiële educatie een positief effect op het daadwerkelijke 

spaargedrag van de kinderen.

Hoofdstuk 3 bestudeert hetzelfde programma als in Hoofdstuk 2, maar concentreert zich op 

basisschoolleerlingen in China. Gedurende het gerandomiseerde onderzoek met controlegroep werd 

een 10,5-uur durend Aflatounprogramma geïmplementeerd als onderdeel van het formele curriculum 

van de scholieren in de behandelingsgroep. Een maand na het programma werden de financiële 

ontwikkeling, spaargedrag, attitudes omtrent financiën, sparen, en geld, financieel bewustzijn, 

ondernemerschap, zelfdoeltreffendheid, toekomstgerichtheid en de sociale verbondenheid van de 

scholieren nagegaan om hun spaargedrag, financiële ontwikkeling, en attitudes omtrent financiën en 

psychologische attitudes te onderzoeken. De resultaten suggereren een positief effect van het 

programma op spaargedrag, financiële ontwikkeling, attitudes ten aanzien van financiën, sparen en 

geld, en toekomstgerichtheid. Verder had het programma een sekse-specifiek effect, en was het effect 

van het programma afhankelijk van het onderwijsniveau van de ouders.

Hoofdstuk 4 onderzoekt de invloed van business- en financiële training in Vietnam. In tegenstelling 

tot hoofdstukken 2 en 3 richt dit hoofdstuk zich op het financiële gedrag van vrouwelijke 
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microkredietnemers. Tijdens het gerandomiseerd onderzoek werden vrouwelijke microkredietnemers 

verdeeld over drie groepen: een controlegroep zonder toegang de training, een groep vrouwen die 

toegestaan werd de training te volgen, een een tweede groep vrouwen die hun echtgenoot mee 

mochten nemen naar de training. De resultaten laten zien dat de training geen effect had op 

kostenbesparingen, het geleende bedrag (in ieder geval op de middellange termijn), en op netto 

besparingen. De aanwezigheid van de echtgenoten had een negatief effect op het terugbetalen van 

langetermijn-leningen; de afwezigheid van echtgenoten leidde er wel toe dat de vrouwen vaker een 

kortetermijnlening terugbetaalden. Daarnaast leek de training het sterkste effect te hebben op vrouwen 

die gedurende het laatste halfjaar financiële problemen hadden ondervonden, wiens huishoudens 

bestonden uit meerdere personen, vrouwen die financieel ontwikkeld waren, of wie hoger onderwijs 

genoten hadden.

Hoofdstuk 5 onderzoekt de invloed van financiële educatie (universitaire vakken gericht op financiën) 

op risico, tijd, en sociale voorkeuren van universitaire studenten aan de Faculteit van Economie en 

Bedrijfskunde van de Universiteit Groningen, Nederland. Door het relateren van van de voorkeuren 

van jongeren aan hun verschillende financiële kennisniveau’s werd duidelijk dat financiële educatie 

niet van invloed was op hun sociale voorkeuren, noch op hun voorkeuren risico’s en tijd.

Ieder hoofdstuk in dit proefschrift bestudeert de invloed van financiële educatie op individuen in 

verschillende landen. De resultaten benadrukken het belang van financiële educatie op het verbeteren 

van de financiële attitudes en gedragingen, alsmede het effect op de psychologische aspecten van de 

individuen. Hoewel het financiële educatieprogramma kort was, is de effectiviteit ervan hoog 

gebleken. Omdat zekere voorkeuren de financiële gedragingen kunnen bepalen, is het begrijpen hoe 

financiële educatie deze voorkeuren beïnvloedt cruciaal voor het ontwerpen van effectieve 

educationele programma’s die de financiële gedragingen van mensen verbeteren. Het is echter van 

belang om een gerandomiseerd onderzoek met controlegroep te gebruiken om de invloed van 

financiële educatie te kunnen onderzoeken. Zonder een dergelijke opzet kan ‘reverse causality’ een rol 

spelen, waardoor de resultaten enkel geïnterpreteerd kunnen worden als associaties, en causaliteit niet 

vastgesteld kan worden.

De resultaten van de onderzoeken suggereren dat socio-economische karakteristieken en familiaire 

achtergrond bijdragen aan verschillende effecten op financiële educatie. Bovendien zijn verschillende 

steekproeven en contexten enkele factoren die de effectiviteit van een programma bepalen. Daarom is 

het voor beleidsmakers belangrijk om deze verschillen mee te nemen in het ontwerp van effectieve 

onderwijsprogramma’s.


