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We study the rapidly growing literature on the causal effects of financial education pro-
grams in a meta-analysis of 76 randomized experiments with a total sample size of over
160,000 individuals. Many of these experiments are published in top economics and fi-
nance journals. The evidence shows that financial education programs have, on average,

positive causal treatment effects on financial knowledge and downstream financial behav-
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iors. Treatment effects are economically meaningful in size, similar to those realized by
educational interventions in other domains, and robust to accounting for publication bias
in the literature. We also discuss the cost-effectiveness of financial education interventions.
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1. Introduction

The economic importance of financial literacy is doc-
umented in a large and growing empirical literature
(e.g., Collins and O’Rourke, 2010; Xu and Zia, 2012;
Hastings et al, 2013; Lusardi and Mitchell, 2014;
Lusardi, 2019). Consequently, the implementation of
national strategies promoting financial literacy and the
design of financial education policies and school mandates
have become a high priority for policymakers around the
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world.! Many of the largest economies, including most
OECD member countries, as well as India and China,
have implemented policies enhancing financial educa-
tion to promote financial inclusion and financial stability
(OECD, 2015). Together, these financial education policies
seek to reach more than five billion people in more than

T In October 2020, the Recommendation on Financial Literacy
was adopted by the OECD Council. It presents a single, com-
prehensive financial literacy instrument to assist governments,
other public authorities, and relevant stakeholders in their ef-
fort to design, implement, and evaluate financial literacy poli-
cies. More information is provided at https://www.oecd.org/finance/
OECD-Recommendation-on-Financial-Literacy.htm. The European Com-
mission, as well, has focused on financial literacy in its Action Plan
for the Capital Market Union. More information is provided at https:
//ec.europa.eu/info/business-economy-euro/growth-and-investment/
capital-markets-union/capital-markets-union-2020-action-plan_en.
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seventy countries, and the number of countries joining
this effort continues to grow.

Despite the many initiatives to foster financial literacy,
the effectiveness of financial education is debated in quite
fundamental ways. Much of the debate stems from the
fact that the limited number of early rigorous experimental
impact evaluations sometimes showed muted effects, and
these early findings have contributed to the perception of
mixed evidence on the effectiveness of financial education
beginning with Fernandes et al. (2014). However, there has
been a recent increase in empirical studies on financial ed-
ucation, and about a third of them have been published
in top economics and finance journals. To account for this
increase, we evaluate the recent empirical evidence doc-
umented in randomized experiments and provide an up-
dated and more rigorous analysis of the existing work.

Our main finding is clear-cut: financial education in 76
randomized experiments with a total sample size of more
than 160,000 individuals displays positive causal treatment
effects on financial knowledge and financial behaviors. The
treatment effects on financial knowledge are similar in
magnitude to the average effect sizes realized by educa-
tional interventions in other domains, such as math and
reading (see Hill et al., 2008; Cheung and Slavin, 2016;
Fryer, 2016; Kraft, 2020). The effect sizes of financial ed-
ucation on financial behaviors are comparable to those re-
alized in behavior-change interventions in the health do-
main (e.g., Rooney and Murray, 1996; Portnoy et al., 2008;
Noar et al., 2007) or behavior-change interventions aimed
at fostering energy conserving behavior (e.g., Karlin et al.,
2015).

Specifically, the estimated (weighted average) treatment
effect is at least three times as large as the weighted av-
erage effect documented in the first meta-analysis of the
literature, which examined 13 randomized controlled tri-
als (RCTs) (Fernandes et al., 2014). The estimated effect of
financial education interventions from our meta-analysis,
which accounts for the possibility of cross-study hetero-
geneity, is more than five times as large as the original es-
timate.

We interpret the effect sizes resulting from these in-
terventions and show that they are economically signifi-
cant. Our results are robust, irrespective of the model used,
when restricting the sample to only those RCTs that have
been published in top economics and finance journals,
when restricting the sample to only those studies with ad-
equate power to identify small treatment effects, and when
employing multiple methods to account for the possibil-
ity of publication bias favoring the publication of statisti-
cally significant results (loannidis et al., 2017; Andrews and
Kasy, 2019).

In contrast to earlier studies, we do not find differences
in treatment effects for low-income individuals and the
general population. We also do not find evidence to sup-
port a rapid decay in the realized treatment effects, a find-
ing that has been heavily cited, though we do not find sup-
port for the sustainability of long-run effects either.

For completeness and to assess the external validity of
the findings, we also discuss the findings from recent eval-
uations of financial education mandates and school finan-
cial education programs operated at scale.
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This paper makes four main contributions. First, we
provide the most comprehensive analysis of the burgeon-
ing work on financial education by using the most rigorous
studies: RCTs. Our analysis includes the first formal identi-
fication of and correction for publication bias in the finan-
cial education literature by estimating the conditional pub-
lication probabilities of studies with statistically insignifi-
cant results. Second, we formally account for heterogeneity
in programs and consider, for example, differences in tar-
get groups, duration, and the contextual features of inter-
ventions. Third, we provide the magnitudes of the effects
in terms of their economic significance and consider the
per-participant program costs. Fourth, we offer a thorough
discussion of topics raised in previous work, i.e., how to
assess the impact of financial education and whether ed-
ucation decays with time. We believe that this work can
provide useful guidance for those evaluating financial edu-
cation programs.

The paper has eight sections. In Section 2, we explain
the types of programs that constitute financial education
and summarize the state of the literature. Section 3 serves
as a primer on statistical meta-analyses, and we describe
our method. Section 4 presents descriptive statistics of
our data, while Section 5 presents the main results. In
Section 6, we discuss the heterogeneity in the meta treat-
ment effects based on program and sample characteristics.
In Section 7, we describe the economic significance of ef-
fect sizes and the cost-effectiveness associated with these
effects. We conclude in “Conclusion”.

2. Background
2.1. What is financial education?

While financial education is often considered one clas-
sification of intervention, the variety of financial education
programs is vast. Programs vary not just in duration, inten-
sity, and populations served but also in the interventions
themselves. In this section, we discuss some “traditional”
and “non-traditional” financial education interventions
considered in the papers included in our meta-analysis
(see Table A.1 in Appendix A).

There are examples of financial education that an out-
sider to the field may expect financial education to look
like. One common form of financial education is work-
place financial education via benefit fairs. At these fairs,
benefits officers are usually available to answer questions
and provide information. Duflo and Saez, 2003 study ben-
efit fairs for a university’s non-faculty employees at which
individuals had the opportunity to use a computer pro-
gram that analyzed each participant’s unique financial sit-
uation. A second form is via school-based personal finance
coursework. Financial education in this setting has been
studied extensively (e.g., Bruhn et al., 2016; Alan and Er-
tac, 2018; Frisancho, 2018; Lithrmann et al., 2018), though
these studies vary in duration, methods, and curriculum.
For example, Frisancho (2018) considers financial educa-
tion in a school setting, Bruhn et al. (2016) include parental
education paired with student classroom learning, and
Alan and Ertac (2018) focus on the development of non-
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cognitive skills that allow children to understand future
consequences of contemporaneous actions.

A third form, which is intensive and more costly, is the
delivery of financial education via one-on-one financial
coaching (Carpena et al, 2017). A fourth form of finan-
cial education is sometimes called an “educative nudge,”
where the intervention just provides information (Choi
et al., 2010; Boyer et al., 2020).

While the above description captures four relatively fa-
miliar forms of financial education, there are many other
variations. We highlight three studies to give readers a
sampling of some of these non-traditional approaches to
financial education.

First, Flory (2018) uses extension agents to provide fi-
nancial information to individuals in rural Malawi. Since
extension agents are a common way of disseminating new
information related to health or agriculture to those in ru-
ral villages, the mode of delivery benefits from an existing
and trusted relationship. After being introduced to village
residents, these agents engaged in one-on-one and group
meetings once every two to three weeks for a few hours
per village. They were available to answer questions and
provide information about savings accounts and bank ser-
vices, and importantly, the intervention occurred during
and just after the harvest months, when there was an op-
portunity to save.

Second, Seshan and Yang (2014) constructed a work-
shop for male migrant workers in Qatar that shaped finan-
cial education around motivational content. The workshops
included educational components, such as creating a sav-
ings plan, budgeting for both the migrant worker and the
family back in India, and the pros and cons of a variety
of investment options. The workshops were interactive and
motivational: they encouraged participants to have a pos-
itive attitude toward work and life, establish better time
management, and develop a good work ethic.

Third is the financial education intervention studied
in Berg and Zia (2017). It is perhaps the most scalable
and cost-effective approach in all the studies included, via
the inclusion of personal finance messages in mainstream
television. The South African soap opera features a main
character falling into a debt trap. The storyline presents
clear lessons about what not to do, as well as concrete
steps to help one get out of debt. At the end of each
episode, viewers were shown the toll-free number for
the National Debt Mediation Association, which assists
those struggling with debt. This intervention provides
education but also targets non-cognitive channels and
works through an emotional connection to the fictional
characters depicted in the series.

The examples of financial education provided highlight
the heterogeneity of programs and interventions. In addi-
tion to the interventions themselves being heterogeneous,
study populations vary in age, socioeconomic status, and
other attributes. Interventions include 9- and 10-year-old
children (Alan and Ertac, 2018), migrants in Australia and
New Zealand (Gibson et al., 2014), and farmers in rural
Rwanda (Sayinzoga et al., 2016). In other words, careful de-
sign of financial education programs results in specific in-
terventions for different populations, as each face unique
financial challenges.
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2.2. What is the state of the literature?

As evidence from rigorous empirical studies in a given
field grows, there is a need to synthesize and integrate ex-
isting findings to reach conclusions that align with the re-
search. Traditionally, economists have relied on narrative
reviews in which experts on a given literature select and
discuss the most relevant findings. The advantage of such
an approach is that experts who are familiar with exist-
ing studies add value by summarizing, interpreting, and
linking the most convincing (i.e., internally valid) studies.
Examples of widely cited narrative reviews in the finan-
cial education literature are Collins and O’Rourke (2010),
Xu and Zia (2012), Hastings et al. (2013), and Lusardi and
Mitchell (2014).

As the empirical literatures grow larger, however, nar-
rative literature reviews can become difficult, since it is
hard to describe a large number of empirical estimates
and discuss all of the possible sources of heterogeneity
in the reported findings. Meta-analyses have thus become
more common in economics when aggregating findings
from many studies. Diverse topics covered in recent meta-
analyses in economics include microcredit expansions
(Meager, 2019), the effect of going to parent-preferred
schools (Beuermann and Jackson, 2018), and experimen-
tal estimates of time-preference parameters (Imai et al.,
2021). Meta-analyses can complement narrative reviews
when there is a sufficiently large number of well-identified
studies on the same empirical research question. A meta-
analysis—a systematic, quantitative literature review—is
well-suited for estimation of the average effects of a given
program and study of heterogeneity in reported findings
(Stanley, 2001).

As noted earlier, Fernandes et al. (2014) was the
first meta-analysis performed in the field of finan-
cial education. Since that work, there have been three
follow-up meta-analyses on financial education pro-
grams: Miller et al. (2015), Kaiser and Menkhoff (2017,
2020). These follow-up meta-analyses present a more
nuanced view of financial education interventions than
Fernandes et al. (2014) by including additional studies
and accounting for differences in program design and
outcomes. However, each follow-up study has limitations.
Miller et al. (2015) focus their statistical meta-analysis on
fewer than 20 studies, seven of which are RCTs, and em-
phasize examining the impact differences across outcomes.
Kaiser and Menkhoff (2017) explore the correlates of ef-
fective financial education interventions in (quasi-) experi-
ments, while Kaiser and Menkhoff (2020) focus on (quasi-)
experimental evaluations of financial education in schools.

We make four major contributions to the literature.
First, we update the dataset of treatment effects to create
the most comprehensive database of financial education
RCTs to date. As Fig. 1 shows, the field grew exponentially
after the first meta-analysis (for which data collection
ended in 2013) and has continued to grow since the most
recent meta-analyses (for which data collection ended
in 2016). We focus on what are considered the most
rigorous sources of evidence, i.e. randomized experi-
ments. RCTs provide more consistent internal validity than
observational and quasi-experimental studies, especially
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Fig. 1. Number of journal articles on financial literacy in the Web of Science per year.
Number of journal articles within the social science citation index (Web of Science) that include the term “financial literacy” in the title or the abstract.

Data extracted from the Web of Science on March 3, 2021.

since there are no universally accepted instrumental vari-
ables for financial literacy, and one can debate whether
non-randomized trials have used convincing empirical
strategies addressing endogeneity or selection into treat-
ment. Judging the quality of quasi-experimental studies
and determining which to include or exclude from the
meta-analysis gives researchers an additional degree of
freedom that we wish to remove. Importantly, the number
of RCTs has grown from just 13 in the first meta-analysis
to 76 as of 2019. Our second contribution is an attempt
to replicate the findings in the initial—and still most
cited—meta-analysis (Fernandes et al., 2014). Third, we
provide estimates more common in the meta-analysis
literature, which account for heterogeneity in effect sizes
across studies. Fourth, we carefully address the potential
problem of publication bias and present novel evidence
on the extent to which this mechanism is present in the
financial education literature.

3. Methods

In this section, we describe our inclusion criteria for fi-
nancial education papers (Section 3.1), the details we use
in constructing our database of effect sizes (Section 3.2),
and the specifics of our empirical model (Section 3.3).

3.1. Inclusion criteria

To draw general conclusions about a given literature,
one has to conduct a systematic search of the literature
and apply inclusion criteria that are defined ex ante. We
conducted a search of all relevant databases for journal ar-
ticles and working papers (see Appendix A for the list of

the studies and a summary of the data we extracted from
those studies), ending our collection period in January
2019.2 We apply three inclusion criteria: (1) studies re-
porting the causal effects of educational interventions de-
signed to strengthen participants’ financial literacy and/or
leading to behavior change in the area of personal finance;
(2) studies using random assignment into treatment and
control conditions; and (3) studies providing a quantita-
tive assessment of an intervention impact that allows re-
searchers to code an effect size estimate and its standard
error. Where necessary information is partially missing, we
consulted additional online resources related to the article
or contacted the authors of the studies. We only consider
the main results discussed in the text, and we do not code
redundant effect sizes (e.g., effect sizes arising from other
specifications of a given statistical model in the robustness
section).

3.2. Constructing the database

Our analysis aggregates the treatment effects of fi-
nancial education interventions into two main categories.
First, we code the effect of financial education on fi-
nancial knowledge (i.e., a measure of performance on a
financial knowledge test) since improvement in knowl-
edge is usually the primary goal of financial education
(Hastings et al., 2013; Lusardi and Mitchell, 2014). We do
not include self-assessments of changes in financial knowl-
edge as an outcome, as they could be less reliable than test
scores.

2 This paper has gone through several revisions and the end of the col-
lection period is when we started extracting and analyzing the data.
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Second, we code the effect of financial education on
financial behaviors. These behaviors can be further dis-
aggregated into the following categories: borrowing, sav-
ing and investing, budgeting and planning, insurance, and
remittances. Overall, it is useful to know which behav-
ior is more easily impacted by financial education, and
such analysis can provide relevant information to both aca-
demics and policymakers. Table A.2 in Appendix A pro-
vides an overview of the categories and definitions of out-
come types.

We extract all available effect sizes per study on finan-
cial knowledge and behavioral outcomes. We include mul-
tiple estimates per study in the following cases. First, we
extract multiple outcomes per study when there are esti-
mates of treatment effects on various financial behaviors.
Second, we extract multiple treatment effects per study
if authors study treatment effects at different time points
(i.e., short-term results vs. long-term follow-ups). Third, we
include multiple estimates per experiment if more than
one treatment has been randomly allocated to individuals.
We only extract main treatment effects (average treatment
effects) reported in the papers. We do not consider esti-
mates reported in the “heterogeneity of treatment effects
section” within papers, such as sample splits or interac-
tion effects of binary indicators (e.g., gender, income, abil-
ity), with the treatment indicators. We aim to only con-
sider intention-to-treat (ITT) effects unless these are not
reported. If only local average treatment effects (LATE) or
the treatment effect on the treated (TOT) are reported, we
include these in our analysis and check for statistical dif-
ferences, as described in Appendix B.? This process leads to
the inclusion of 76 independent, randomized experiments,
which are described further in Section 4.

3.3. Empirical model

A major challenge in every meta-analysis lies in the
heterogeneity of the studies being analyzed that must be
accounted for. In the financial education literature, het-
erogeneity arises from several sources. In our sample,
randomized experiments on financial education programs
have been conducted in 33 countries with varying target
groups (see Table A.3 in Appendix A). Moreover, the under-
lying educational interventions are diverse, ranging from
provision of an informational brochure (e.g., Choi et al.,
2010) to offering high-intensity classroom instruction (e.g.,
Bruhn et al.,, 2016). Additionally, outcomes are measured
at different points in time and with different types of
data. This heterogeneity must be accommodated in order
to draw general conclusions about the literature.

When there is heterogeneity in the studies under
consideration, meta-analyses require certain assumptions
about the sources of variance in the observed treatment ef-
fect estimates. Consider a set of j randomized experiments,
each reporting an estimate of a causal (intention to treat)
treatment effect relative to a control group.* Assuming no

3 We also show results for the sample of studies reporting the ITT in
Appendix B, Tables B.1 and B.2.

4 Because each study j may report its treatment effect estimate in a
different unit (i.e., a different currency or on different scales), we con-
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heterogeneity in true effects implies that the observed es-
timates of a treatment effect are sampled from a distribu-
tion with a single true effect By and variance o2, as in the
following meta-analysis model:

yi= Bo+ej (1)

where y; is an estimate of a treatment effect in the jth
study, Bp denotes the common true effect, and ¢; is the
study level residual with €; ~ N(0, ojz). Thus, the estimate
of the common true effect is given by estimating the above
model with weighted least squares using inverse variance

weights (w; = ;—2). While this may be a reasonable as-
j

sumption for some empirical studies, such as medical tri-
als with identical treatment, dosage, and procedures for
measuring outcomes, it is not a reasonable assumption in
the context of educational interventions, which tend to be
quite diverse.

A more reasonable approach in an educational set-
ting would be to assume heterogeneity between studies,
hence assuming a distribution of possible true effects, al-
lowing true effects to vary across studies with identical
within-study measurement error. This is an important re-
laxation of the common-effect assumption; as we docu-
ment in Section 2.1, programs are quite heterogeneous. The
weighted average effect then does not represent a single
true effect, but the mean of the distribution of true effects.
Thus, the model can be written as:

yj= ,30+Uj+€j (2)

with v; ~N(0,72) and €; ~ N(0, ojz). 72 is the between-
study variance in true effects that is unknown and must
be estimated from the data,” and oj is the within-study
standard error of the treatment effect estimate y; that is
observed for each study j. Subsequently, weighted least
squares is used to estimate By with inverse variance
weights defined as w; = (12 + 01.2)‘1. Thus, instead of es-

timating one common effect, the goal is to estimate the
mean of the distribution of true effects.

While the models in Eqn 1 and Eqn 2 have considered
cases in which each study contributes one independent
treatment effect estimate, this is generally not the case in
the financial education literature. Instead, studies may re-
port treatment effect estimates from multiple treatments
and a common control group within studies at multiple

vert each estimate to a (bias corrected) standardized mean difference
(Hedges’ g), such that the treatment effect estimate y; is standardized

as g =MggMe with SD, = =) D01 SO e the mean differ-
ence in outcomes between treatment (My) and control (Mc) as a pro-
portion of the pooled standard deviation (SD,) of the dependent vari-
able. ny and SDr are the sample size and standard deviation of the
treatment group, and nc and SD¢ are for the control group. Additionally,
the standard error of each standardized mean difference is defined as:

2
= Dy+Nc il
SEEJ - nyne + 2(nr+nc) * °

5 There are several possible algorithms to estimate the between-study
variance t2. Our approach uses the method of moments estimator (see
Harbord and Higgins, 2008), but iterative approaches such as (restricted)
maximum likelihood or empirical Bayes estimation are also frequently
used in meta-analyses. We show results for these alternative approaches
in Tables B.3 and B.4 in Appendix B.
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time points and for multiple outcomes. Therefore, we ex-
tend the model above to incorporate multiple (and poten-
tially correlated) treatment effect estimates within studies:

Yij = Bo+vj+e€ij, (3)

where y;; is the ith treatment effect estimate within each
study j. Bp is the mean of the distribution of true effects,
vjis the study-level random effect with v; ~ N(0, 72), 72
is the between-study variance in true effects, and ¢;; ~
N(O, ai?) is the residual of the ith treatment effect estimate
within each study j. This model allows between-study het-
erogeneity in true effects but assumes that treatment ef-
fect estimates within studies relate to the same study-
specific true effect. This means the common within-study
correlation of treatment effect estimates is induced by ran-
dom sampling error.

While the estimator proposed in
Hedges et al. (2010) does not require an exact
model of the within-study dependencies in true ef-
fects, Tanner-Smith and Tipton (2014) and Tanner-
Smith et al. (2016) suggest that the following inverse
variance weights (w;;) are approximately efficient in case
of a correlated effects model:

wij={(t2 + le 2:3:1 o)1+ (kj = Dpl}~", where 72
is the estimated between-study variance in true effects,
(klj Z;:j:l aiz.) is the arithmetic mean of the within-study
sampling variances (05) with k; being the number of
i effect size estimates within each study j, and p is the as-
sumed common within-study correlation of treatment ef-
fect estimates.

We estimate the model with these weights and choose
p = 0.8 as the default within-study correlation of esti-
mates (see Tanner-Smith and Tipton, 2014). However, sen-
sitivity analyses of such an assumption are easily imple-
mented, and results for p = [0, 0.9] in increments of 0.1 in
Figs. B.1 and B.2 in Appendix B, do not show any difference
in results.

Using this approach, we can formally investigate the
importance of modeling between-study heterogeneity in
treatment effects and to compare the results to a model
with the common effect assumption. We use all the
statistical information reported in primary studies, since
the method we use can accommodate multiple estimates
within studies, and thus is not dependent on creating
highly aggregated measures, such as the within-study aver-
age effect sizes reported in earlier meta-analyses. To probe
the robustness of our results, we estimate six alterna-
tive models, including three methods of addressing and
correcting for publication bias and a consideration of the
power of the underlying primary studies.

4. Data

To arrive at an unbiased estimate of the mean of the
distribution of true effects of financial education programs,
we compose a complete list of the randomized experi-
ments in the financial education literature. Applying the
inclusion criteria from Section 3.1, we arrive at a dataset
of 68 papers reporting the effects of 76 independent sam-
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ple experiments. This is a much bigger sample of RCTs than
considered in any previous meta-analyses.

An important part of our meta-analysis is the inclusion
of many recent papers in our dataset, which enables us to
provide a comprehensive and updated review of the large
and rapidly increasing amount of research on this topic.
The review by Fernandes et al. (2014) is the first paper
on this topic in the literature, and it covers only 13 RCTs
from which 15 observations are coded. The meta-analysis
in Miller et al. (2015) covers seven RCTs. Of our 76 in-
dependent sample experiments, one-third have not been
included in the most recent meta-analysis by Kaiser and
Menkhoff (2017).5 Thus, we greatly expand on those previ-
ous studies. Table C.1 in Appendix C contains a comparison
of our dataset of RCTs to these earlier meta-analyses.

From our sample of 76 independent randomized exper-
iments, we extract 673 treatment effect estimates. Of these
76 RCTs, 64 studies report 458 treatment effects on finan-
cial behaviors and 50 studies report 215 treatment effects
on financial knowledge (see Table A.2 in Appendix A). The
studies vary in their choice of dependent variables, ranging
from several financial behaviors to financial knowledge.

We start our analysis by showing in Table 1 that the
descriptive statistics suggest that financial education is, on
average, effective in improving knowledge and behavior.
The average effect size across all types of outcomes is 0.123
standard deviation (SD) units (SD=0.183), and the median
effect size is 0.098 SD units.” The minimum effect size is
—0.413, and the maximum effect size is 1.374. The average
standard error of the treatment effect is 0.085 (SD=0.049)
and the median standard error is at 0.072. The average
sample size across the 76 randomized experiments is 2136
and the median sample size is 840.

The estimates in Table 1 also show that there is sub-
stantial variation in program instruction time, with the av-
erage estimate associated with a mean of 11.7 h of instruc-
tion (SD=16.3), and the median associated with 7 h of in-
struction. Treatment effects are estimated 30.4 weeks (7
months) after treatment, on average, with a standard de-
viation of 31.6 weeks (7.3 months). The median time be-
tween financial education treatment and measurement of
outcomes is 25.8 weeks (5.9 months). Further, we note that
nearly three-quarters (72.4%) of the treatment effect es-
timates target low-income individuals (income below the
median country income), and 60.8% of the estimates are
from programs in developing economies. Reflecting the
high quality of this sample of studies, 30.8% of all esti-
mates reported in randomized experiments appear in top
economics and finance journals. The average age of study
participants across all reported estimates is 33.5 years,
with 7.6% of estimates focused on children (< 14 years
old), 19.6% focused on youth (14-25 years old), and 72.8%
focused on adults (> 25 years old).

6 We have been careful to update all of the papers to the latest version
and include, for example, the estimates in the published version of the
papers; see Table C1 in Appendix C.

7 Note that all effect sizes are scaled such that desirable outcomes have
a positive sign. For example, we code a negative coefficient on “loan de-
fault” as a positive treatment effect (i.e., reduction in loan default) and
vice versa.
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Table 1

Descriptive statistics. Descriptive statistics at the extracted estimate-level, meaning we consider the total of 673 treatment effects reported in 76 RCTs.
Variable Obs. Mean Median Std. Dev. Min. Max.
Hedges’ g 673 0.123 0.098 0.183 -0.413 1.374
SE (g) 673 0.084 0.072 0.049 0.007 0.365
Delay (in weeks) 639 30.238 25.800 31.537 0.000 143.550
Intensity (in hours) 604 11.709 7.000 16.267 0.008 108.000
Mean age (in years) 646 33.549 38.430 12.488 8.500 55.000
Children (< age 14) 673 0.076 - - 0.000 1.000
Youth (age 14-25) 673 0.196 - - 0.000 1.000
Adults (> age 25) 673 0.728 - - 0.000 1.000
Low income (yes=1) 673 0.724 - - 0.000 1.000
Developing economy (yes=1) 673 0.608 - - 0.000 1.000
Top econ journal (yes=1) 673 0.308 - - 0.000 1.000
Classroom 673 0.666 - - 0.000 1.000
Online 673 0.224 - - 0.000 1.000
Educative Nudge 673 0.037 - - 0.000 1.000
Counseling 673 0.073 - - 0.000 1.000

5. Results (i.e., Fernandes et al., 2014; Miller et al., 2015; Kaiser and

We present the results in four steps. In Section 5.1,
we show the main results of our meta-analysis, includ-
ing the universe of randomized experiments, and compare
the results to the first meta-analysis in the literature. In
Section 5.2, we examine our main effects when account-
ing for publication bias. Section 5.3 presents our main re-
sults once we include only the highest quality journals. In
Section 5.4, we summarize the results of comprehensive
robustness exercises that are reported in full in Appendix
B.

5.1. A meta-analysis of randomized experiments

We describe our findings by first plotting the universe
of 673 raw effects extracted from the 76 studies against
their inverse standard error (precision), which can be seen
in Fig. 2. We disaggregate the data and distinguish be-
tween estimated treatment effects on financial behaviors
(n = 458 estimates) and financial knowledge (n = 215). The
unweighted average effect on financial behaviors is 0.0937
SD units, and the unweighted average effect on financial
knowledge is 0.186 SD units. With this simple analysis of
the raw data, we see that financial education improves
both financial knowledge and behaviors.

Next, we compare the data in our study with the re-
sults presented in earlier meta-analyses. Specifically, we
estimate the weighted average effect on financial behaviors
using Robust Variance Estimation in Meta-Regression with
Dependent Effect Size Estimates (RVE, Hedges et al., 2010)
under the common true effect assumption,® as well as the
random effects assumption, and compare our results in the
larger sample of 64 RCTs (reporting treatment effects on fi-
nancial behaviors) to their earlier accounts of the literature

8 Thus, we assume t2 =0, ie. the weights are defined as wij =
{(kl, Z,’j’]zl 05)[1 + (kj = 1)p]}~". Note that Fernandes et al. (2014) use
only one observation per study by creating within-study average effect
sizes, i.e., the weights in their study are defined as w; = % We show

J
results with this approach in Tables B3 and B4 of Appendix B.

Menkhoff, 2017).° These results are reported in Fig. 3.

A few important clarifications are in order:
Fernandes et al. (2014) estimate and standard error
shown in Fig. 3 is from the analysis of 15 observations of
RCTs in their paper, not from our analysis of their data.
We were not able to exactly replicate this estimate.!” In
the replication process, we uncovered five data errors in
the direct coding and classification of RCT effect sizes.
The failure to replicate the estimate is a combination of
those five data errors and a difference in the extraction
of estimates in the original study (i.e., we generally agree
with the coding of seven estimates but disagree with
coding decisions regarding five estimates). In Appendix
D, we describe our replication of the original result and
document each coding discrepancy. We discussed the
coding decisions as well as our interpretation of the data
with the authors of both the original meta-analysis and
individual studies that needed clarification.

Taking their published estimate at face value, Fig. 3
shows that simply updating the dataset to incorporate the
recent RCTs increases the effect by more than three times.
Compared to the estimate of 0.018 SD units (with a 95%
confidence interval (Clgs) from —0.008 to 0.044) reported
in the first meta-analysis of the literature, the weighted av-
erage effect in this larger sample of recent RCTs is about
3.6 times higher. The new estimate of the effect size, even

9 We convert the correlations used as an effect size metric by
Fernandes et al. (2014), (r) to a standardized mean difference (Cohens’
4SE?
-2y’
(cf. Lipsey and Wilson, 2001). This is justified under the assumption that
the outcome measures in each group are continuous and normally dis-
tributed and that the treatment variable is a binary variable indicat-
ing treatment and control groups, i.e., a valid assumption in the con-
text of RCTs. To arrive at the “bias corrected standardized mean differ-
ence” (Hedges’ g), one may apply the following bias correction factor ex
postg=d (1- m) (cf. Borenstein et al., 2009) but these metrics
are nearly identical in the context of the financial education literature in
which the average sample size is 2136 and the median sample size is 840.
10 Instead, our replication yields an estimated effect of 0.025 SDs (Clgs
0.008, 0.042) relative to the result of 0.018 SDs (Clgs —0.008, 0.044) in
Fernandes et al. (2014).

d)d = \/% and we convert the standard error using SE; =
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Fig. 2. Distribution of raw financial education treatment effects and their standard errors.

Effect size (g) is the bias corrected standardized mean difference (Hedges' g). 1/SE_g is its inverse standard error. The number of observations in the
treatment effects on financial behaviors sample is 458 effect size estimates from 64 studies. The number of observations in the treatment effects on
financial knowledge sample is 215 effect size estimates from 50 studies. Thirty-eight studies report treatment effects on both types of outcomes. The mean
effect size on financial behaviors is 0.094 SD units, and the mean effect size on financial knowledge is 0.186 SD units.
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Fig. 3. Comparing the updated evidence to previous meta-analyses (treatment effects on financial behaviors).

Fernandes et al. (2014) report weighted least squares estimates with inverse variance weights (common-effect assumption) using 15 observations from 13
RCTs. Miller et al. (2015) use a random effects model and include results from 20 studies (13 quasi-experiments and seven RCTs). The result by Kaiser and
Menkhoff (2017) is from a random effects model (RVE) using 349 observations from 90 studies (50 quasi-experiments and 40 RCTs). The results with
updated data (458 treatment effect estimates from 64 RCTs) are from robust variance estimation in meta-regression with dependent effect size estimates
(RVE) (Hedges et al., 2010) with 72 =0 in the common-effect case, and T2estimated via methods of moments in the random-effects case. Dots show the
point estimates, and the solid lines indicate the 95% confidence interval.
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with the identical assumption of a common true effect (see
Eq (1) and footnote 8), clearly rules out a null effect of fi-
nancial education (0.065 SD units with Clgs from 0.043 to
0.089).

Because the common true effect assumption is prob-
lematic in the context of heterogeneous financial education
interventions, we estimate the mean of a distribution of
true effects using the model specified in Eq. (3). In addition
to the already mentioned theoretical reasons to assume a
distribution of true effects rather than a single true effect,
we note that formal tests of heterogeneity show that 86%
of the observed between-study variance can be attributed
to heterogeneity in true effects and only 14% of the ob-
served variance would have been expected to occur as a
result of within-study sampling error alone (see Tables B.3
and B.4 in Appendix B)."!

Fig. 3 shows the result of the random effects model.
In our view, this estimated mean of the distribution of fi-
nancial education treatment effects is the most appropri-
ate aggregate effect size to consider; the estimate results
in a mean of 0.1003 SD units (Clgs from 0.071 to 0.129),
and thus is significantly different from the estimate us-
ing the common true effect assumption. The effect of fi-
nancial education is now approximately 5.5 times larger
than the estimate reported in the first meta-analysis. Com-
pared to the results provided by Miller et al. (2015) and
Kaiser and Menkhoff (2017), both of whom report es-
timates with the assumption of heterogeneous effects,
the effect is estimated to be significantly larger. Rela-
tive to Miller et al. (2015), the effect is about 2.8 times
larger. Relative to Kaiser and Menkhoff (2017), the effect
is about 65% larger. Qualitatively, this estimate is similar
in magnitude to statistical effect sizes reported in meta-
analyses of behavior change interventions in the health do-
main (e.g., Rooney and Murray, 1996; Noar et al., 2007;
Portnoy et al., 2008) or energy conservation behavior do-
main (e.g., Karlin et al., 2015).

To summarize our main findings, evidence from our
meta-analysis that incorporates an updated set of papers
shows that financial education is effective, on average.

5.2. Publication bias

A potential explanation for the more favorable assess-
ment of the mean of the distribution of treatment effects
in the updated data is that the financial education litera-
ture could be subject to publication bias. Publication bias
refers to the potential preference for researchers to re-
port and journals to publish statistically significant results
(Brodeur et al., 2016, 2020).

An ideal study of publication bias would include all
financial education RCTs that have been conducted but
never written up (i.e., all latent studies). We attempt to ob-
tain descriptive evidence on latent studies with data from
the AEA’s RCT registry, searching for the terms “financial
education” and “financial literacy.” However, the AEA RCT
registry has only been in operation since 2012, and only

11" A Cochran’s Q-test of homogeneity (with one synthetic effect size per
study) results in a Q-statistic of 464.71 (p < 0.000).
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14 of the studies in our sample are in the registry. Even in
more recent years, researchers have failed to use the reg-
istry, making it a poor representation of the state of RCT
experiments in this field of inquiry.’? Thus, the extent to
which studies are discarded due to statistical insignificance
at conventional levels (sometimes called the “file-drawer
problem”) must be identified using alternative methods.

A visual inspection of the plot in Fig. 2 shows that
both samples of estimated treatment effects (on finan-
cial knowledge and financial behaviors) resemble a roughly
symmetric funnel until effect sizes of 0.5 SD units and
above are reached. However, histograms of the distribution
of Z-statistics (see Figs. B.3 and B.4 in Appendix B) are in-
dicative of selective publication, since there appear to be
jumps at the cut-off of values indicating statistical signifi-
cance at conventional levels.

Thus, we next move to a formal investigation of pub-
lication bias using the method recently developed by
Andrews and Kasy (2019). This method of identifying the
extent of publication bias in the literature involves a step-
function approach to estimate the conditional publication
probability of treatment effect estimates with Z-statistics
smaller than 1.96 (1.65) in absolute values (as opposed to
Z-statistics equal to or larger than 1.96 (1.65) in absolute
values), i.e., selection of statistically significant results at
the 5% (10%) level. We then use this estimated conditional
publication probability to re-estimate the mean of the dis-
tribution of true effects using the non-parametric estima-
tor described in Andrews and Kasy (2019). In this model of
publication bias, it is assumed that studies with different
standard errors do not have systematically different esti-
mands, which is a common assumption in meta-analyses
and is automatically fulfilled with the much stronger as-
sumption of a common true effect. Since we include mul-
tiple estimates per study, identification rests on the addi-
tional assumption that the selection of estimates is done
on a case-by-case basis within papers (cf. Andrews and
Kasy, 2019, p. 2786). For inference, standard errors are
clustered at the study level.

Table 2 shows the estimated conditional publication
probabilities for the set of estimates on financial behaviors
and for the set of estimates on financial knowledge. Sta-
tistically insignificant estimates of treatment effects at the
5% level on financial behaviors have a publication proba-
bility of about 30%, relative to statistically significant esti-
mates in the same set. Statistically insignificant estimates
of treatment effects on financial knowledge have a pub-
lication probability of about 15%. Thus, there appears to
be evidence of selective publication in this literature. How
do these estimates compare to other empirical literatures?
Relative to the estimate in Brodeur et al. (2020) who cover
a universe of 145 RCTs published in 25 top economics

12 In the subset of 33 studies with experiment end dates within our
time frame — papers with formal drafts by January 2019 — only eight
experiments were listed as “completed” and given a lag in the time be-
tween completing an experiment and writing up results, many of these
papers would likely not have been written up within the timeframe in
study. Thus, it is hard to disentangle failed experiments, time lags in for-
mal working papers or publications, and a lack of “desirable effects” in
determining why studies do or do not appear in the registry.
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Table 2

Identification of and correction for publication bias in the financial education literature.

This table presents results from non-parametric identification of and correction for publication bias based on the method described in Andrews and
Kasy (2019) (see Andrews and Kasy 2019, Appendix C). ,30 denotes the estimate of the true treatment effect in latent studies (i.e., the bias corrected
treatment effect) and Apdenotes the estimated conditional publication probability (p) based on the Z-statistic (y;;/0;;) as specified in the respective col-
umn header. Columns 1 and 3 show estimates for the treatment effects on financial behaviors and financial knowledge with p(y;j/0ij) = Apif |yij/oi| <
1.96 and p(y;j/0i;) =1 if |yij/oi;| = 1.96, i.e. selection on significance at the 5%-level, repectively. Columns 2 and 4 show estimates for the treatment
effects on financial behaviors and financial knowledge with p(y;;j/0i;) = Apif lyij/0ijl < 1.65 and p(y;j/0i;) =1 if |yij/oi| > 1.65, i.e., selection on sig-

nificance at the 10%-level, respectively. Standard errors (clustered at the study-level) are shown in parentheses.

(a) Treatment effects on financial behaviors

(b) Treatment effects on financial knowledge

(1) Selection on significance
(Cutoff of |Z| = 1.96)

(2) Selection on significance
(Cutoff of |Z| = 1.65)

(3) Selection on significance (4) Selection on significance
(Cutoff of |Z| = 1.96) (Cutoff of |Z| = 1.65)

Bo A 2

P 0
0.057 (0.001) 0.303 (0.071) 0.050 (0.007)

P
0.256 (0.051)

0
0.150 (0.037)

A

p Ap
0.150 (0.126)

0
0.160 (0.040) 0.250 (0.190)

journals, and arrive at a publication probability of about
50%, the degree of publication bias appears to be rela-
tively larger (although the confidence interval of our esti-
mate also includes the possibility of a publication probabil-
ity for insignificant results of 44% for the set of studies on
financial behaviors). Compared to the examples provided
in Andrews and Kasy (2019), the magnitude of selection
bias is substantially smaller than found in economics lab-
oratory experiments (Camerer et al., 2016), where results
statistically insignificant at conventional levels have only
a 3.8% probability of being published relative to statisti-
cally significant results (cf. Andrews and Kasy, 2019). Our
estimate of a conditional publication probability of 30% is
similar to the literature on the effect of a minimum wage
on unemployment (Belman et al.,, 2015) (cf. Andrews and
Kasy, 2019).

Using the estimated conditional publication probabili-
ties to retrieve the estimate for the mean effect in the
population of latent studies, we find that estimates are
lower than unadjusted estimates, but still sizeable: 0.057
SD units for the set of estimates on financial behaviors and
0.15 SD units for the set of studies on financial knowledge)
and significantly different from zero. Considering further
tests of publication bias in Appendix B, we conclude that
the reported treatment effects may be inflated by about
one-third, but that bias corrected estimates generally rule
out zero effects of financial education and are still about
three times larger than the estimates reported in the first
meta-analysis of the literature.

5.3. Journal quality

To address possible concerns regarding the internal
validity and general rigor of the included experiments and
to focus on what editors and reviewers have judged to
be the highest quality evidence, we restrict the sample
to studies published in top economics or finance journals
only."> We compare the estimated treatment effects on the
financial behaviors of the 15 studies published in these

13 These journals are: (1) American Economic Journal: Applied Economics,
(2) American Economic Journal: Economic Policy, (3) Economic Journal, (4)
Journal of Development Economics, (5) Journal of the European Economic As-
sociation, (6) Journal of Finance, (7) Journal of Political Economy, (8) Man-
agement Science, (9) Quarterly Journal of Economics, and (10) Review of Fi-
nancial Studies. There were no publications in other top journals, such as

journals to the estimated treatment effects of the other 31
studies published in other journals and to 18 working pa-
pers. While treatment effects are estimated to be smaller
in top publications, there are no statistically significant
differences (see Table B.5 in Appendix B) between the
average effect and the effect for just top economics or
finance journals. The same is true for effect sizes on
financial knowledge where eight experiments published in
top general interest or top field economics journals report
smaller, albeit not statistically different, effect sizes than
23 experiments published in other journals or 19 studies
published as working papers.

5.4. Model sensitivity and robustness checks

We probe the robustness of our findings about the
average effect of financial education programs with var-
ious sensitivity checks that are reported in full in Ap-
pendix B. These tests include (1) estimating alternative
meta-analyses including models with a common effect
assumption and in a Bayesian hierarchical model (as in
Meager 2019), choosing different assumed within-study
correlations of treatment effect estimates for the random-
effects RVE approach, and estimating both common-effect
and random-effects models with one observation per study
relying on one composite effect size per study (inverse-
variance weighted within-study average) by via several al-
ternative algorithms; (2) investigating and correcting for
publication bias via alternative methods and restricting the
sample to only those studies with adequate power to iden-
tify small treatment effects (see loannidis et al., 2017);
and (3) additional results, including the robustness of re-
sults when excluding any papers of the authors of this
meta-analysis. All these sensitivity analyses and robustness
checks confirm our main conclusions.

6. Understanding heterogeneity in treatment effects

To better understand the sources of heterogeneity in
this literature, we further disaggregate our data into var-
ious subgroups and investigate the mean effect of financial
education interventions.

the American Economic Review, Econometrica, the Journal of Financial Eco-
nomics, or the Review of Economic Studies.
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Fig. 4. Financial education treatment effects by outcome domain.

Results from robust variance estimation in meta-regression with dependent effect size estimates (RVE) (Hedges et al., 2010). The number of observations
for the financial knowledge sample (1) is 215 effect size estimates within 50 studies. The number of observations for the credit behavior sample (2) is 115
within 22 studies. The number of effect size estimates for the budgeting behavior sample (3) is 55 within 23 studies. The number of observations in the
saving and investing behavior (4) sample is 253 effect size estimates within 54 studies. The number of observations in the insurance behavior sample (5)
is 18 effect sizes within six studies. The number of observations on remittance behavior (6) is 17 effect size estimates reported within six studies. Dots
show the point estimates, and the solid lines indicate the 95% confidence interval.

6.1. Outcome domains

In addition to the effects on financial behaviors aggre-
gated above (Fig. 3), i.e., all behaviors, we also include es-
timates on financial knowledge (Fig. 4). Treatment effects
on financial knowledge are larger than the effect sizes on fi-
nancial behaviors. This difference appears plausible because
it may be easier to learn new concepts and facts than to
change possibly entrenched behaviors.

In Fig. 4, we find that the mean of the distribution of
true effects regarding financial knowledge is estimated to
be 0.204 (Clgs from 0.152 to 0.255).'* This average effect is
very similar to the average effects of educational interven-
tions in math or reading (see Hill et al., 2008; Cheung and
Slavin, 2016; Fryer, 2016; Kraft, 2020).

Regarding effect sizes on financial behaviors, we distin-
guish five domains of behavior: credit, budgeting, saving
(and investing), insurance, and remittances. Treatment ef-
fects on these behaviors are mostly not statistically differ-
ent from each other, suggesting the adequacy of pooling
across these outcomes. Still, the effect sizes across out-
come domains differ, with treatment effects on budget-
ing behavior and saving (and investing) behavior being the
largest. Additional results shown in Table B.6 in Appendix
B suggest that estimates on these two behaviors are also
the most robust, while the effects on other categories of fi-

14 Thus, the effect is significantly larger than the estimate reported by
Fernandes et al. (2014, p. 1867): “In 12 papers reporting effects of inter-
ventions on both measured literacy (knowledge) and some downstream
financial behavior, the interventions explained only 0.44% of the variance
in financial knowledge,” i.e., v12 = 0.066 or d = 0.133, i.e., an average ef-
fect of about 0.133 SD units.

1

nancial behaviors are less certain due to fewer studies in-
cluding these outcomes (insurance and remittances) or to
small average effects (credit behaviors).

The fact that findings are largest in magnitude for bud-
geting behavior and saving (and investing) behavior is not
entirely surprising. Many of the papers studied specifically
aim to change these behaviors. For example, financial il-
literacy could be a reason people choose index funds with
high fees. Choi et al. (2010) investigate high-fee funds with
an intervention that provides individuals with information
prior to choosing hypothetical portfolios. Other interven-
tions in developing economies target saving as an outcome
and design educational interventions to improve financial
inclusion (e.g., Flory, 2018). Further, classroom financial
education for school-aged children often includes a unit on
budgeting (e.g., Bruhn et al., 2016). On the contrary, credit-
related outcomes are not always directly covered by finan-
cial education interventions but are often included in out-
come measurements. For example, Bruhn et al. (2016) find
that while financial education improves budgeting and
saving behavior, it increases the likelihood of making
expensive consumer purchases with credit. This sug-
gests that different financial behaviors may be subject
to different (cognitive and non-cognitive) mechanisms
leading to behavior change. Alan and Ertac (2018) and
Lithrmann et al. (2018) demonstrate that financial educa-
tion can affect patience and the quality of intertemporal
decision making. Berg and Zia (2017) show that an in-
tervention implemented into mainstream media that
harnesses emotional connections affects credit behaviors
without necessarily impacting the cognitive components
of general financial literacy. Similarly, financial confidence
and attitudes may play an important role in mediating the
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causal effects of financial education on financial behaviors
(e.g., Carpena et al., 2017; Carpena and Zia, 2020).

There are also studies in developing countries that ad-
dress unique and complex financial decisions. It is im-
portant to look at those studies separately, as individuals
in developing countries may face unique constraints. For
example, Doi et al. (2014) study the effects of financial
training on remittances and household financial manage-
ment. They find no change in the use of formal channels in
sending remittances, though they note that this is because
nearly everyone already uses the formal channels in their
setting. In addition, they find no change in the amounts or
frequency of sending remittances, but they do show that
the family receiving the remittances is able to better opti-
mize their saving decisions.

Overall, our results across outcome domains are gen-
erally in line with earlier accounts of the literature
(Fernandes et al., 2014; Miller et al., 2015; Kaiser and
Menkhoff, 2017), and they extend to the larger set of RCTs
we examine.

6.2. Sample population

We disaggregate the sample of RCTs by the character-
istics of the sample population. First, we split the sam-
ple by country-level income, distinguishing between high-
income and developing economies, to account for differ-
ences in resources.”® We find that the treatment effects
of interventions in developing economies on financial be-
haviors are about 9.6% smaller than those in more afflu-
ent countries; however, this difference is not statistically
significant (see Panel A(a) of Table 3). Financial knowl-
edge treatment effects in developing economies are about
46% smaller and significantly different from the estimate
in the set of studies in developed countries (see Panel
B(a) of Table 3), which is in line with evidence presented
in Kaiser and Menkhoff (2017). These smaller effect sizes
could be due to additional barriers faced by consumers in
developing countries. For example, Cole et al. (2011) note
that their financial education intervention in India and In-
donesia had only modest short-run effects and no long-
run effects on opening a bank account. However, subsidies
increased account ownership in both the short and long
run. They note that costs may be a larger barrier in some
emerging economies and increasing competition in finan-
cial markets or finding other ways to reduce costs may be
first order. Another reason for smaller effect sizes in low-
income countries could be that it is at times optimal for
low-income individuals who are resource constrained to
make no changes in response to additional financial liter-
acy, as Lusardi et al. (2017) show theoretically.

We next look at the differences between low-income
individuals and people with average or above aver-

15 Country groups are based on the World Bank Atlas method and re-
fer to 2015 data on Gross National Income (GNI) per capita. Low-income
economies are defined as those with a GNI per capita of $1025 or less
in 2015, lower-middle income economies are defined by a GNI per capita
of between $1026 and $4035, upper-middle income economies are those
with a GNI per capita between $4036 and $12,475, and high-income
economies are defined by a GNI per capita greater than $12,475.
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age individual income (relative to the average within-
country income). In contrast to the earlier studies by
Fernandes et al. (2014) and Kaiser and Menkhoff (2017),
which find lower effects for programs with relatively
low-income participants, we do not find any significant
differences between these two samples (see Panel A(b)
and Panel B(b) of Table 3).

Additionally, we disaggregate our sample by participant
age (see Panel A(c) and Panel B(c) of Table 3). Treatment
effects on financial behaviors are smallest for children (be-
low age 14) (0.064 SD units) relative to youth (ages 14-25)
(0.120 SD units) and adults (above age 25) (0.107 SD units),
while the latter difference is only marginally significant.
Treatment effects on financial knowledge, on the other
hand, are estimated to be largest among children (0.276 SD
units) relative to youth (0.186 SD units) and adults (0.200
SD units). These differences, however, are not statistically
significant due to large uncertainty around the estimate
for children, which is based on 15 observations in seven
studies (Clgs from 0.008 to 0.545). While all interventions
are designed with the age of the participants in mind,
it is potentially more challenging to construct financial
behavior outcome measures for minors. At the same time,
the assessments designed for those under age 18 are often
more substantial, as they include thoughtful school-based
examinations. Further, Lusardi et al. (2017) show that
those earlier in the life cycle—youth per our definition—
may face challenges in responding to financial education
programming due to a lack of resources and the need for
borrowing to improve their human capital.

6.3. Intensity of treatment and time horizon

Next, we disaggregate the sample by intensity of fi-
nancial education treatment by classifying the interven-
tions by the time devoted to instruction. While we do not
find statistically significant differences between the differ-
ent splits, the results are generally suggestive of a posi-
tive relation between increased instructional time and real-
ized treatment effects. The point estimate on financial be-
haviors appears to be larger in the set of studies covering
more intensive treatments (i.e., equal to 20 h or more) (see
Panel A(d) of Table 3) and the upper bound of the 95% CI
also suggests the possibility of substantial effects on finan-
cial knowledge in the set of seven studies covering inten-
sive classroom instruction (see Panel B(d) of Table 3).

Additionally, we tackle the topic of the potential de-
cay of effectiveness of financial education over time. De-
termining how short-run effects differ from longer-run ef-
fects requires important considerations. Studies that mea-
sure longer-run outcomes often use interventions designed
to affect long-run behavior. For example, Alan and Er-
tac (2018) use an intervention aimed at fostering a spe-
cific non-cognitive skill that will stay with children for
life and show that knowledge about how to be forward-
looking in making intertemporal decisions that is acquired
by 9- and 10-year-old children does not fade out after
three years. Some studies that explore short-run behaviors
have interventions that are designed to improve a particu-
lar behavior that may not be relevant in the long run. For
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Table 3

Financial education treatment effects by subgroups of studies and populations.

This table reports average effects of financial education treatment on financial behaviors (Panel A) and financial knowledge (Panel B) estimated via RVE. Ten
studies with 34 effect size estimates (24 on financial behaviors and 10 on financial knowledge) are missing information about the delay between treatment
and measurement of outcomes. Studies report treatment effects at multiple time points, so the number of studies does not add up to the total number of

studies per category.

Subgroup Effect size (g) SE 95% CI Lower bound 95% CI Upper bound n(Studies) n(effects)
Panel A: Treatment effects on financial behaviors

(a) By country income

High income economies 0.1127 0.0316 0.0478 0.1777 32 129
Developing economies 0.0928 0.0130 0.0660 0.1195 32 329
(b) By respondent income

Low-income individuals 0.0993 0.0194 0.0600 0.1387 43 367
General population 0.1035 0.0219 0.0571 0.1500 21 91
(c) By age of participants

Children (< age 14) 0.0640 0.0186 0.0188 0.1091 9 36
Youth (age 14-25) 0.1203 0.0415 0.0250 0.2155 11 92
Adults (> age 25) 0.1068 0.0205 0.0653 0.1483 44 330
(d) By intensity of treatment

<5h 0.0817 0.0194 0.0407 0.1227 22 124
>5and <20 h 0.0992 0.0223 0.0533 0.1450 29 251
>20 h 0.2319 0.0664 0.0745 0.3893 8 54
(e) By delay between treatment and measurement of outcomes

< 6 months 0.0991 0.0169 0.0645 0.1337 34 180
>6 and < 18 months 0.0901 0.0181 0.0520 0.1283 23 211
> 18 months 0.0653 0.0192 0.0209 0.1098 10 49
((f) By type of intervention

Classroom 0.1064 0.0181 0.0699 0.1428 50 331
Online 0.0796 0.0336 —-0.0194 0.1786 5 55
Counseling 0.1595 0.0274 -0.1887 0.5077 2 48
Educative Nudge 0.0597 0.0206 0.0055 0.1138 8 24
Panel B: Treatment effects on financial knowledge

(a) By country income

High income economies 0.2591 0.0415 0.1738 0.3443 29 135
Developing economies 0.1392 0.0218 0.0934 0.1851 21 80
(b) By respondent income

Low-income individuals 0.2238 0.0395 0.1428 0.3049 30 120
General population 0.1835 0.0310 0.1183 0.2486 20 95
(c) By age of participants

Children (< age 14) 0.2763 0.1098 0.0076 0.5450 7 15
Youth (age 14-25) 0.1859 0.0390 0.1015 0.2703 16 40
Adults (> age 25) 0.2001 0.0282 0.1418 0.2583 28 160
(d) By intensity of treatment

<5h 0.2192 0.0265 0.1638 0.2746 24 86
>5and <20 h 0.1975 0.0481 0.0968 0.2981 21 80
>20 h 0.1925 0.0855 -0.0307 0.4157 6 9
(e) By delay between treatment and measurement of outcomes

< 6 months 0.2305 0.0319 0.1654 0.2956 36 142
> 6 and < 18 months 0.1425 0.0292 0.0787 0.2064 15 56
> 18 months 0.1400 0.0450 —-0.0518 0.2282 1 1
((f) By type of intervention

Classroom 0.1927 0.0306 0.1306 0.2549 38 117
Online 0.2618 0.0402 0.1694 0.3542 10 96
Counseling 0.3460 0.1441 0.0636 0.6284 1 1
Educative Nudge -0.0238 0.0646 -0.1504 0.1028 1 1

example, Gine et al. (2013) provide a comic that informs
rural farmers in Eastern Kenya about insurance, and they
then analyze short-run insurance purchase decisions, with
no consideration of long-term effects. Despite this caveat,
we disaggregate the sample of treatment effects within
studies, considering the time span between financial edu-
cation treatment and measurement of outcomes (see Panel
A(e) and Panel B(e) of Table 3). We start by looking at
treatment effect estimates that measure outcomes in the
very short run (i.e., less than six months). The average ef-

fect of financial education on financial behaviors within
this sample of 34 RCTs (180 effect sizes) is 0.099 (Clgs from
0.065 to 0.134). Looking at treatment effects on financial
behaviors that are measured at a time span of between
6 and 18 months (23 experiments and 211 estimates), we
find that they are very similar with 0.09 SD units (Clgs
from 0.052 to 0.128).

Restricting the sample to even longer time spans, i.e.,
ten RCTs that measure effects on financial behaviors 1.5
years after treatment or longer, results in an estimated
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average of 0.065 SD units (Clgs 0.021 to 0.110).'° These
effects are reduced but are still not statistically different
from the other estimates.

Regarding the decay in financial knowledge, we find
significantly larger effects (0.23 SD units) in 36 RCTs that
measure effects on financial knowledge in the very short
run (i.e., less than 6 months) relative to RCTs with time
horizons above 6 months and below 18 months (0.143 SD
units). Only one study measures treatment effects on fi-
nancial knowledge after 18 months with a point estimate
similar to the 6-18-month horizon.

Overall, while the point estimates may be suggestive
of some decay in treatment effects over time, our ex-
aminations do not find conclusive evidence, indicating
that neither sustained and relatively large effects nor
close to zero effects of financial education at longer time
spans can be ruled out due to the limited number of
studies that measure very long-run outcomes. In our
set of studies measuring treatment effects on financial
behaviors after 18 months, we find positive and significant
effects, on average. We attribute the previous finding in
Fernandes et al. (2014) of a relatively rapid decay to the
fact that the authors chose to model this relation in a
meta-regression model with four covariate variables based
on a sample of only 29 observations.!” Thus, the evidence
suggesting insignificant effects after time spans of more
than 18 months is based on a very limited number of
observations and should be viewed with caution in light
of the large amount of uncertainty around this estimated
effect.

6.4. Intervention type

Next, we split the sample by type of intervention. Most
interventions occur in a classroom setting and effects on
both financial behaviors and financial knowledge resemble
the estimated meta-averages with 0.1 and 0.2 SD units, re-
spectively. While estimates on financial behaviors for on-
line interventions and educative nudges are smaller in the
limited set of experiments on these types of interven-
tions, estimated differences are not statistically significant.
The point estimate for counseling interventions appears to
be larger, which seems plausible due to the individual,
problem-oriented and costly approach; however, the treat-
ment effect estimates come only from two studies and the
confidence interval is wide.

Treatment effects on financial knowledge do not appear
to strongly depend on intervention type where online and
classroom interventions show similar effects. Only two stud-
ies look at treatment effects after exposure to counseling

16 Restricting the sample to seven RCTs with 32 treatment effects mea-
sured two or more years after intervention results in an estimate of 0.057
SD (Clgs 0.001 to 0.114).

17 We also rerun their type of model (a regression of the estimated
treatment effect on “linear effects of mean-centered number of hours of
instructions, linear and quadratic effects of number of months between
intervention and measurement of behavior, and the interaction of their
linear effects” (Fernandes et al., 2014, p. 1867) with our updated data (419
observations within 52 studies) and find coefficient estimates with large
standard errors (i.e., insignificant coefficients) throughout (see Table B7 in
Appendix B).
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or an educative nudge; in these cases, we show the ex-
tracted raw estimates (and standard errors) from the pa-
pers. While the former effect is not significantly different
from classroom or online education, the effect of expo-
sure to the educative nudge is estimated to be significantly
smaller than the meta-estimate for classroom or online in-
terventions.

Overall, the evidence suggests that classroom financial
education interventions are effective, on average. We can
tentatively conclude that low-intensity interventions (such
as information provision via educative nudges) are less ef-
fective while personalized interventions, such as counsel-
ing, are more effective, though more costly.

7. The economic significance of financial education

In understanding financial education interventions, as is
true with any analysis of interventions, it is important to
assess not just the statistical effect size but also the eco-
nomic significance of the effects. In Section 7.1, we dis-
cuss the choice in Fernandes et al. (2014) to focus on the
“variance explained” as a measure of the effect size. In
Section 7.2, we classify our effect sizes using studies of the
magnitudes of the effects in educational interventions. In
Section 7.3, we provide a back-of-the-envelope analysis of
the cost-effectiveness of financial education interventions
based on our findings. And in Section 7.4, we discuss the
external validity of the RCT estimates by considering re-
cent quasi-experimental studies.

7.1. Statistical effect sizes

A main argument in Fernandes et al. (2014) is that even
though the statistical effects of financial education on fi-
nancial outcomes are positive in the overall sample, the
magnitudes are relatively small. But the magnitudes of sta-
tistical effect sizes are not easily interpretable with regard
to their economic importance. Specifically, the results they
report may create the illusion of miniscule treatment ef-
fects by using “variance explained” (i.e., a squared correla-
tion coefficient) as an effect size metric when, in fact, the
treatment effects can be economically significant.

We illustrate this point with a simple example. Con-
sider the median effect of education (specifically, struc-
tured pedagogy) interventions in developing countries,
which is roughly 0.13 SD units (see Evans and Yuan, 2019).
Translating this to the (partial) correlation results in a cor-
relation coefficient of 0.06, which explains only 0.36% of
the variance in learning outcomes. Thus, according to this
criterion, this education intervention would be interpreted
to be ineffective, as it “explains little of the variance.”
However, Evans and Yuan (2019) report that this is equiv-
alent to a sizeable effect, approximately 0.6-0.9 years of
“business as usual schooling,” depending on their choice
of empirical specification. They also estimate the returns
to education (and specifically literacy) in Kenya and esti-
mate the net present value of this intervention to be 1338
USD at an average annual income of 1079 USD in 2015
PPP. Reported in this way, rather than the “variance ex-
plained” metric, these effects are unlikely to be consid-
ered economically miniscule. Thus, it can be problematic
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to solely rely upon the “variance explained” in determin-
ing the economic interpretation of statistical effect sizes.

7.2. Interpreting treatment effects in the education literature

Recent studies in education interventions compare ef-
fect sizes across heterogeneous treatments, populations,
and outcomes—as we are doing in our analysis—and we
turn to that work to get some guidance in interpreting
effects. Kraft (2020) suggests five key considerations in
determining whether or not programs are effective. First,
one should make sure only studies with a causal inter-
pretation (e.g., RCTs) are included in “effect sizes.” Sec-
ond, one should expect effects to be larger when the out-
come is easier to change; this is particularly relevant if the
intervention is designed to change the specific outcome.
Third, one should take into account heterogeneous effects
on different populations. Fourth, one should always con-
sider costs per participant. A small effect size can have
a large return on investment if the per participant cost
is low. Fifth, one should consider whether the program is
easily scalable. We have followed these recommendations.

With these five points in mind, Kraft (2020) further
points to a scheme for assessing the effect of education
interventions with academic outcomes (i.e., test scores)
as the main outcome of interest. He suggests that effects
larger than 0.20 standard deviations are “large”; effects be-
tween 0.05 and 0.20 standard deviations are “medium”;
and effects under 0.05 standard deviations are “small.” This
classification is roughly consistent with Hedges and Hed-
berg (2007), Bloom et al. (2008), and the What Works
Clearinghouse (2014). Our effects on financial knowledge
(Fig. 4) show an effect size of roughly 0.203, consistent
with an education intervention having a large effect on test
scores.

Kraft (2020) also notes that it is more difficult to af-
fect long-run outcomes that are not directly addressed
in the intervention. It is, thus, not surprising that effects
on financial behavior are more modest than effects on fi-
nancial knowledge. Even so, these effects are classified as
“medium” in magnitude in his interpretation of effect sizes
realized in RCTs. This type of comparison is very helpful,
as it can be hard to interpret the size of effects by simply
looking at the estimates.

7.3. Cost-effectiveness

While understanding effect sizes in standard deviation
units is more consistent across educational interventions
and a more intuitive metric than “variance explained,” a
discussion of effect sizes is incomplete without quantify-
ing costs, as also noted in Kraft (2020). Unfortunately, only
20 papers within the 76 that we examine include a dis-
cussion of cost. If we conduct a meta-analysis with only
these papers, we find that the estimated treatment effects
are smaller in the set of studies reporting costs than in the
fully aggregated sample. In Fig. B.5 in Appendix B, we re-
port the results of a regression of a binary indictor of re-
porting costs on sample and experiment characteristics to
examine which studies report costs. The only notable dif-
ference is that studies reporting costs are more likely to
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involve low-income samples. Since we see no difference
in effect sizes based on whether the intervention was tar-
geted to low-income populations, we cannot precisely say
what is driving the difference in effect sizes with respect
to studies reporting costs.

We report the average costs by study in 2019 US dol-
lars in Table A.1 in Appendix A. Averaging across all stud-
ies reporting costs, the mean and median per partici-
pant costs are $60.40 and $22.90, respectively. Using the
Kraft (2020) scheme with respect to effect sizes, an average
cost of $60 per participant would be classified as a “low
cost” educational intervention. It could be that studies re-
porting costs have, on average, lower costs than those that
do not report costs. If that is the case, the costs are un-
derstated, as are the benefits since effect sizes are smaller
in the reporting sample. Several studies mention their in-
terventions had “minimal costs” but do not report a num-
ber; we do not include these studies in the cost estimates.
Some programs may have costs that are difficult to quan-
tify. Other programs may be difficult to scale. For example,
Calderone et al. (2018) report a $25 per person cost and
$39 per person benefit for a financial education program
in India. However, they state that the program is still too
costly for a large company to implement at scale. While
some studies pass a cost-benefit analysis on the surface,
there may be other barriers prohibiting implementation.

Overall, our cost-effectiveness ratio is $60.40 per per-
son for one-fifth of a standard deviation improvement in
outcomes. Fig. 5 displays the cost and effect size by out-
come domain for each study. There are two direct take-
aways from the figure. First, most effect sizes lie above the
zero line but below 0.5 standard deviations. The effects be-
low the zero line largely reflect papers that study the im-
pact of financial education on remittances (e.g., switching
to a cheaper financial product when transferring money
across countries). Second, there does not appear to be a
linear relation between costs and effect sizes. Fig. B.6 in
Appendix B displays the effect sizes by cost for each out-
come domain, depicting 95% confidence intervals for each
estimate.

To make the discussion more salient, we use one paper,
which evaluates a large-scale randomized control trial in
Peruvian schools (Frisancho, 2018), that clearly spells out
the costs. That paper reports a cost per pupil of $4.80 USD
and that a $1 increase in spending on the program yields
a 3.3-point improvement in the PISA financial literacy as-
sessment. Since this study represents financial education
within a year-long class and average and median interven-
tions in the sample are only 12 and 7 h, respectively, it is
likely that the average effect across studies corresponds to
lower costs. Frisancho (2018) also shows that the course
does not detract from performance in other courses, limit-
ing opportunity costs.

Our back-of-the-envelope estimate is conservative in
that it does not consider positive externalities of the
program. For example, Frisancho (2018) documents that
in addition to improved student outcomes, teachers’
financial literacy and credit scores increase. Further,
Bruhn et al. (2016) document positive “trickle up” ef-
fects for parents. Thus, financial education programs may
have externalities beyond the target group, such as affect-
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Fig. 5. Cost of intervention and treatment effects.

The graph depicts the cost and treatment effects (in standard deviations) for each outcome domain among the 20 experiments that report costs. Each
data point is an effect size for an outcome studied. Fig. B6 in Appendix B provides a graph for each outcome domain that contains standard errors of the

estimates.

ing the behaviors of teachers, parents, and possibly peers
(Haliassos et al., 2019).

7.4. External validity

While a benefit of only including RCTs is that there
is little debate regarding their internal validity, it is more
common to study long-term effects in quasi-experimental
settings. There is mounting quasi-experimental evidence
that requiring US high school students to complete fi-
nancial education prior to graduating improves long-term
financial behaviors. These studies use a difference-in-
difference strategy, comparing students who would have
graduated just before and just after the requirement was in
place within a state with a requirement, as well as across
states with and without requirements over the same pe-
riod.'8

High school personal finance graduation requirements,
which include standalone courses and personal finance
standards incorporated into another required class or
curriculum, show that financial education reduces non-
student debt (Brown et al.,, 2016), increases credit scores
(Brown et al., 2016; Urban et al., 2020), reduces default
rates (Brown et al., 2016; Urban et al., 2020), shifts student
loan borrowing from high-interest to low-interest methods

18 Cole et al. (2016) use this method but study “personal finance man-
dates” between 1957 and 1982, which often did not comprise course re-
quirements but instead brought a representative from a bank to give a
one-off lecture. The authors document no effects of the education on in-
vestment or credit management behaviors. This contrasted with Bernheim
et al. (2001), who find that these same mandates improve investment be-
haviors, though they did not include state-level fixed effects in their anal-
ysis.

(Stoddard and Urban, 2020), increases student loan repay-
ment rates (Mangrum, 2021), reduces payday loan borrow-
ing for young adults (Harvey, 2019), and increases bank ac-
count ownership for those with only a high school educa-
tion (Harvey, 2020). These studies also confirm the findings
in the meta-analysis.

Additionally, calibrations of theoretical models suggest
large estimates for the effects of financial knowledge on
behavior, such as retirement savings (Lusardi et al., 2017).

Conclusion

Our analysis of the research on financial education us-
ing the most rigorous evaluation methods has three main
findings. First, financial education treatment effects from
RCTs have, on average, positive effects on financial knowl-
edge and behaviors. This result is very robust: it holds
up to accounting for publication bias, including only ade-
quately powered studies, looking only at studies published
in top economics and finance journals, and accounting
for heterogeneity across studies. Financial education inter-
ventions have sizable effects on both financial knowledge
(0.15-0.2 SD units) and financial behaviors (0.06-0.1 SD
units). Thus, the treatment effects on financial knowledge
are quite similar to or even larger in magnitude than the
average effect sizes realized by educational interventions
in other domains, such as math and reading (see Hill et al.,
2008; Cheung and Slavin, 2016; Fryer, 2016; Kraft, 2020)
and the effect sizes on financial behaviors are comparable
to those realized in behavior-change interventions in the
health domain (e.g., Rooney and Murray, 1996; Noar et al.,
2007; Portnoy et al., 2008) or behavior-change interven-
tions aimed at fostering energy conserving behavior (e.g.,
Karlin et al., 2015). Our findings are in stark contrast to
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the findings presented in the first meta-analysis of the
financial education literature (Fernandes et al., 2014). How
can we interpret these differences in findings? While we
are unable to precisely replicate the original estimate
on RCTs presented in that meta-analysis (see Appendix
D), we observe that the number of recent RCTs added
to the database is driving the more positive result of
financial education treatment effects on financial knowl-
edge and behaviors. Additionally, we show that explicitly
accounting for heterogeneity in studies and programs
is crucial in assessing the average impact of financial
education.

Second, while the results may be suggestive of some
decay in treatment effects over time, there is no evidence
to support or refute the decay of financial education treat-
ment effects six months or more after the intervention.
Since only six studies in our sample look at impacts 24
months beyond the intervention, we cannot rule out that
this effect is statistically different from short-run effects.
Because the literature is characterized by very few longer-
term impact assessments, evidence on the sustainability
of effects is inconclusive. What we can say, however, is
that we do not find evidence for dramatic decay up to six
months after the intervention.

Third, we document that the estimates of statistical ef-
fect sizes are economically significant. We further docu-
ment that many of the financial education interventions
studied in randomized experiments are cost-effective. This
finding is crucial since the discussion of the effectiveness
of financial education has focused on statistical effect sizes
without considering their economic interpretation or the
costs associated with financial education.

The evidence in this meta-analysis represents financial
education interventions from 33 countries and six conti-
nents across various lifespans. In the analysis, we account
for heterogeneity across interventions and identify the ex-
tent to which published results in this literature are sub-
ject to publication bias. However, there are still some lim-
itations. Since few RCTs study long-run effects, it is hard
to determine the long-run impacts of these interventions.
The same is true for the quality of the data used to study
changes in financial behaviors: few studies can link their
experiments to administrative data, so the usual caveats of
having to rely on self-reported survey data also apply to
these studies. Future research should aim to collect longer-
run administrative data or follow up with original partici-
pants from earlier field experiments. Finally, we encourage
more researchers to report on the costs of their programs,
in order to provide policymakers with an estimate of cost-
effectiveness.

Research data
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(doi: 10.17632/svc3t8v3hs.2).
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