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Summary

This thesis focuses on the role of behavioral characteristics and education for fi-
nancial development. It consists of four chapters, each being a separate research
paper, covering related areas: determinants of impulsive borrowing, barriers to
financial inclusion, the impact of financial education, and the financial conse-
quences due to a shock. All chapters use survey evidence, and some include (lab)
experimental findings. After the introduction, Chapter two investigates the role
of self-control and financial literacy for impulsive borrowing, analyzing experi-
mental data collected in a laboratory in Berlin and survey data provided by the
German Socio-Economic Panel’s Innovation Sample. Chapter three contributes
to a better understanding of the determinants and barriers to mobile money
adoption in a low-income country, and the contribution of mobile money services
to financial inclusion. As education makes it more likely to adopt new technolo-
gies, financial education could complement other financial inclusion and consumer
protection efforts for financial development. Thus, it is relevant to assess the
consequences of programs targeting financial education. Therefore, chapter four
analyzes the impact of a financial education program and its spillover effects via
a randomized controlled trial. Chapter five sheds light on the consequences of
the COVID-19 pandemic on the financial well-being and technology adoption of
micro-entrepreneurs. Chapter three to five use data collected in two large-scale
survey waves in rural Uganda.
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Deutsche Zusammenfassung

Diese Arbeit untersucht den Einfluss verhaltensökonomischer Aspekte und Bil-
dung für die finanzielle Entwicklung. Sie besteht aus vier Kapiteln, welche jeweils
ein separates Forschungspapier darstellen. Die Kapitel decken folgende Themen
ab: Determinanten einer impulsiven Kreditaufnahme, Hindernisse bei finanzieller
Inklusion, die Auswirkungen von finanzieller Bildung und die finanziellen Folgen
eines Schocks. Alle Kapitel nutzen Umfragedaten. Außerdem nutzen einige Kapi-
tel experimentelle (Labor-)Ergebnisse. Nach einer Einleitung untersucht Kapi-
tel zwei die Rolle von Selbstkontrolle und finanzieller Bildung bei einer impul-
siven Kreditaufnahme und analysiert experimentelle Daten, die in einem Labor
in Berlin erhoben wurden, sowie Umfragedaten aus der Innovations-Stichprobe
des Sozio-oekonomischen Panels. Kapitel drei trägt zu einem besseren Verständ-
nis der Determinanten und Hindernisse für die Nutzung von Mobile Money in
einem einkommensschwachen Land bei, wobei es auch den Beitrag von Mobile
Money zur finanziellen Inklusion betrachtet. Da Bildung die Wahrscheinlichkeit
erhöht, dass neue Technologien genutzt werden, könnte finanzielle Bildung weit-
ere Bemühungen zur finanziellen Inklusion und zum Verbraucherschutz für die
finanzielle Entwicklung sinnvoll ergänzen. Daher ist es wichtig, die Auswirkungen
von Programmen zu bewerten, die auf finanzielle Bildung abzielen. Dafür wer-
den in Kapitel vier die Auswirkungen eines Finanzbildungsprogramms und seine
Spillover-Effekte anhand einer randomisierten kontrollierten Studie analysiert.
Kapitel fünf beleuchtet die Auswirkungen der COVID-19-Pandemie auf das fi-
nanzielle Wohlergehen und die Technologienutzung von Kleinstunternehmern.
Die in Kapitel drei bis fünf verwenden Daten wurden in zwei groß angelegten
Erhebungswellen im ländlichen Uganda erhoben.
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Chapter 1

General Introduction

1.1 Motivation

The positive impacts of financial development in terms of higher growth and
less income inequality have been documented in the literature (Beck et al., 2007;
Calderón and Liu, 2003; De Gregorio and Guidotti, 1995; Levine and Zervos,
1998). In particular, financial development can promote business growth through
the availability of credit, especially for small firms (Guiso et al., 2004). Access to
finance is particularly important for micro-entrepreneurs who struggle to grow.

Better financial systems, financial inclusion efforts, and consumer protection
in the provision of financial products are of particular importance for emerging
and developing countries. Despite the well-known benefits, financial sectors are
still lacking the ability to allow all consumers to easily access the affordable
financial services they need – even though financial inclusion is considered an
enabler for seven of the seventeen Sustainable Development Goals (World Bank,
2021a).

One risk associated with the financial sector is that consumers have difficulties
to understand financial products and their consequences and, as a result, take on
too much and too expensive debt. Over-indebtedness can have serious effects
on households, putting a strain on individual welfare, correlating negatively with
physical and mental health, and psychological well-being (Brown et al., 2005;
Drentea and Lavrakas, 2000; Sweet et al., 2013). At the same time, too much
household debt can jeopardize economic stability and growth as those affected are
highly sensitive to income and interest rate shocks (Debelle, 2004; Mian et al.,
2017). Moreover, consumer debt dampens consumption growth (Ekici and Dunn,
2010).



2 Chapter 1

The related literature finds that consumers’ decisions are often inefficient when
choosing debt contracts and observed high-cost borrowing suggests unreasonably
high expected rates of return (Zinman, 2015). Little is known about the psycho-
logical mechanisms leading to such inefficient choices in the borrowing decision
process.

In this thesis, I take a behavioral perspective and postulate that the presence
of self-control problems can explain impulsive borrowing decisions. While self-
control is the ability to override habits or impulses to achieve desirable goals,
impulsive borrowing is essentially a form of bringing gratification forward but
paying for this in the future. A large number of such behaviors can be explained
through limited self-control (Laibson, 1997; Thaler and Shefrin, 1981).

In this context, the interrelation with financial literacy is interesting as this is
a teachable skill. One definition of financial literacy refers to it as a combination
of awareness, knowledge, skills, attitudes, and behaviors, to make sound financial
decisions, enabling financial resilience and well-being (OECD, 2020). As financial
literacy is linked to many positive financial behaviors and better decision-making,
financial education can thus be understood as part of consumer protection efforts.
Yet, it is unclear how financial literacy can help with self-control problems.

Another challenge in financial development is facilitating financial inclusion.
Great strides have been made in the past: the share of the world adult population
with access to a bank account or mobile money account increased by 18 percentage
points to 69% between 2011 and 2017 (Demirgüç-Kunt et al., 2020). The rise in
access to financial services in developing and emerging countries can be largely
ascribed to the success of mobile money services provided by telecommunication
network providers. Mobile money allows users to deposit, save, transact and
withdraw money with their mobile phone. Key advantages of these services are
the reduction in transaction cost, increased privacy and reduced risks of theft.
Nonetheless, there remain limits to transaction sizes, and mobile money providers
are less regulated compared to commercial banks. The literature has identified
benefits to mobile money use: mobile money is, for example, able to improve
consumption smoothing and enable risk sharing in the aftermath of shocks. To
reap these benefits, it remains important to understand and remove the remaining
barriers to adoption.

Uganda is an interesting country to study financial inclusion, mobile money
adoption, and micro-entrepreneurs. It has one of the youngest populations in the
world, making an urgent need for growth in employment opportunities. Results
from the presented analysis provide interesting insights for other countries as well.
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In fact, more than half of all workers in sub-Saharan Africa are self-employed,
and about 20% are self-employed outside of agriculture, but very few are also
employers (Gindling and Newhouse, 2014).

Besides understanding the barriers to financial inclusion and micro-enterprise
growth, it is relevant to understand the consequences of efforts to increase fi-
nancial education. As education makes it more likely to adopt new technologies
(Foster and Rosenzweig, 2010), financial education could complement other fi-
nancial inclusion and consumer protection efforts. Financial education programs
are costly to administer, thus a central question that emerges is what benefits
they create to be justifiable. Therefore, it is relevant to assess the intended and
non-intended consequences of financial education programs.

At the time of this dissertation, the ongoing COVID-19 pandemic and the
related policy responses negatively affect the economic situation and environment
of many households and businesses around the world. The current economic
outlook is most challenging in low income countries: recovery is expected to be
slow because of a decline in skills due to closed schools and job losses, drops in
investment, higher debt, and lower financial resilience (World Bank, 2021b). This
is why is it highly policy relevant to provide evidence on the impact of COVID-19
on development progress, and to highlight potential priorities.

This thesis focuses on the role of behavioral characteristics and education for
financial development. The four chapters cover four related areas: determinants
of impulsive borrowing, barriers to financial inclusion, the impact of financial
education, and the financial consequences of business closures due to a shock.

1.2 Research Approach

The empirical analyses in this thesis build on micro-econometric techniques that
are applied to individual and household-level data. The present research fol-
lows different methodological approaches, using either a laboratory experiment,
a survey experiment, or panel survey data.

In detail, Chapter two uses own experimental data collected in a laboratory in
Berlin and utilizes German survey data provided by the German Socio-Economic
Panel’s Innovation Sample (GSOEP-IS). Chapter three to five are based on an
original two-wave panel survey in Uganda. In Chapter three, this is complemented
with insights from the Living Standards Measurement Study (LSMS) to compare
our sample against the representative sample of this World Bank survey. The
used LSMS data is the Uganda National Panel Survey 2018-2019.
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For Chapter three to five, I co-developed the questionnaires and co-organized
all stages of the randomized controlled trial. I supported the data collection on-
site of the first wave in collaboration with the Mountains of the Moon University,
oversaw the implementation of the intervention (relevant for Chapter four), man-
aged the implementation of the second wave with the research company Gaplink
(relevant for Chapters four and five), and prepared the raw data for further use.

1.3 Outline

This dissertation consists of four chapters, each of which is a separate research
paper. In the following, I summarize the research questions, main contributions,
and findings of each chapter.

Chapter two, which is joint work with Antonia Grohmann, investigates the
role of self-control and financial literacy for borrowing decisions. We assess
whether there is a causal link between low self-control and debt-taking for con-
sumption. In a laboratory experiment in Germany, we aim to manipulate self-
control among a treatment group with ego depletion exercises. Such tasks from
psychology research are designed to reduce self-control in the short-term by de-
manding the suppression of habituated behavior in a controlled environment. The
underlying assumption is that self-control is a finite resource.

We document that our treatment is successful in depleting treated partici-
pants, and we find that the treated are indeed more likely to borrow for con-
sumption. However, these average effects are not statistically significant, most
likely due to a lack of statistical power. Since all results are in the expected
direction, this could be an interesting direction for future research.

In further analysis, we show that treated participants with relatively lower
financial literacy are much more likely to borrow than their more financially lit-
erate counterparts. As for a mechanism, we find that the less financially literate
have more difficulties to understand the experimental instructions and are gen-
erally more depleted. We provide additional survey evidence to show that both
self-control and financial literacy predict having less problems with the repay-
ment of consumer debt, but this impact of self-control is weaker for individuals
with higher financial literacy. We conclude that financial literacy can help with
limited self-control at the time a debt decision is made.

Chapter three is co-authored with Lukas Menkhoff and Katharina Lehmann-
Uschner and contributes to a better understanding of the determinants and barri-
ers to mobile money adoption in a low income country. This research is motivated
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by the observation that many mobile money accounts are not actively used in ru-
ral Uganda. We shed light on the question to what extent mobile money services
increase financial inclusion and estimate that mobile money reaches up to 40%
of micro-entrepreneurs without prior access to (semi-)formal financial services.
This still leaves a substantial group behind in which women, the relatively less
wealthy, and older persons are over-represented.

Furthermore, a survey experiment shows that high fees hinder mobile money
usage for a substantial number of micro-entrepreneurs. Moreover, the proximity
and number of near mobile money agents, social networks as well as phone net-
work coverage predict active mobile money use. Finally, we show that financial
literacy and school education positively correlates with higher price sensitivity
with regards to expensive mobile money fees. Based on these results, we suggest
policy measures that reduce the remaining barriers limiting the contribution of
mobile money to financial inclusion, ensure competitive mobile money markets,
as well as financial education efforts.

In chapter four, Tim Kaiser, Lukas Menkhoff, Yuanwei Xu and I investigate
the impact of an “active learning” financial education program and its spillover
effects. We implement a randomized controlled trial with a two-stage satura-
tion design. More than one year after the program, invited Ugandan micro-
entrepreneurs in treated trading centers are more likely to have formal savings,
higher formal savings, more and larger business investments, more and higher
savings in their mobile money account and more often using mobile money as a
means of payment compared to micro-entrepreneurs in the control trading cen-
ters. At the same time, we do not find evidence of positive spillover effects on
untreated entrepreneurs in treated trading centers. With this analysis, we con-
tribute to the literature by adding a rigorous evaluation on financial education
with a mobile money component and the, so far, understudied spillover effects
that may go along with development interventions.

Chapter five, co-authored with Yuanwei Xu, sheds light on the consequences
of the COVID-19 pandemic on the financial well-being of the Ugandan micro-
entrepreneurs. We provide first evidence on the medium-term impact of the
strict national lockdown imposed in Uganda in 2020, while the literature so far
has documented the large negative immediate effects on income and food security
in developing countries. In a first step, we assess the correlates of the individual
decision to shut down the business due to COVID-19. In this context, we discover
that a large share of micro-entrepreneurs did not comply with the lockdown and
another not negligible share closed their business longer than required. We dis-
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cuss the role of business types, opportunity costs and literacy for compliance. In
general, we observe a sharp increase in indebtedness and weakened business per-
formance over time in our sample. We also find an above-average increase in the
use of mobile money compared to pre-pandemic levels. Difference-in-difference
estimation results suggest that a business that closed down longer due to COVID-
19 experiences a decrease in overall financial well-being and business profitability
several months after the national lockdown. Our findings point towards a need to
design policy instruments that help small businesses to overcome their ongoing
weakened economic situation.



Chapter 2

The Effect of Self-Control and
Financial Literacy on Impulsive
Borrowing: Experimental and
Survey Evidence
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2.1 Introduction

About 10% of German adults are over-indebted, meaning that they cannot meet
their debt obligations over a longer period of time, even when reducing their
living standards (Creditreform Wirtschaftsforschung, 2020). The issue is also
prevalent elsewhere: in the United States, for example, every third household is
under pressure by debt collectors (Urban Institute, 2019).

A variety of factors, including job loss, divorce, and health problems, are
typically given as reasons why people borrow too much. However, these factors
cannot account for the full extent of borrowing observed nor explain the quantity
of non-optimal borrowing decisions (Beshears et al., 2018; Zinman, 2015). At the
same time, less attention has been paid to the decision processes that are part of
borrowing decisions when they are taking place. A potentially important aspect
of this decision process that affects borrowing is limited self-control, leading to
impulsive borrowing. In this paper, we thus investigate the role of self-control
problems as a behavioral bias that affects impulsive borrowing for consumption.

Another aspect that has been argued to be related to high levels of debt is
low financial literacy. This has been linked to poor borrowing decisions (Lusardi
and Tufano, 2015), while at the same time financial education is less effective
at improving borrowing decisions than savings decisions (Kaiser and Menkhoff,
2017), but little is known about how exactly financial literacy may improve bor-
rowing behavior. Therefore, we here study how limited self-control interacts with
financial literacy. Although financial literacy has been linked to lower levels of
debt, it is not clear whether it can also help with limited self-control at the time
a debt decision is taken.

Although prior research provides valuable insights into the relationship be-
tween self-control, financial literacy, consumption, and borrowing, these are, to
the best of our knowledge, all based on surveys, hence, suffer from endogeneity
bias. We here aim to provide the first causal evidence for the effect of self-control
on impulsive borrowing for consumption.

To do so, we implement a lab experiment with exogenous variation of self-
control. In order to achieve this in an experimental treatment, we use a well-
established ego depletion exercise commonly used in psychology, namely the cross-
ing out letters task (Baumeister et al., 1998). This has been shown to be the most
effective ego depletion exercise (Hagger et al., 2010). The approach assumes that
self-control is a finite resource (Baumeister and Heatherton, 1996; Baumeister
et al., 1994). It aims to reduce the ability for self-control by demanding con-
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stant suppression of an habituated behavior.1 To check the effectiveness of this
intervention, we perform manipulation checks.

Following the letter-crossing tasks and manipulation check, participants enter
a shopping stage. All participants are offered hot drinks that they can purchase
with money that they will not receive until the end of the experiment. This
purchase is explicitly framed as a loan involving interest rates. As we are here
performing a lab experiment, it is not possible to let participants borrow real
money, meaning that they would have to leave the lab with negative earnings.
Instead, we create some of the cognitive and emotional processes involved in mak-
ing borrowing decisions, especially those involving borrowing for consumption. To
make hot drinks more appealing and the temptation more visceral, we artificially
cooled down the lab to about 17 degrees Celsius (63 degrees Fahrenheit). Drinks
are served during the experiment, while the participants still have other tasks to
perform. The shopping stage is completely anonymous to rule out social signaling
concerns. Both the ego depletion exercise and the shopping stage are performed
twice. The interest rate drops in the second shopping stage. After the main part
of the experiment, we ask a number of questions to measure financial literacy,
socio-demographic characteristics, and financial behavior.

Results regarding manipulation checks are as follows: We find that the letter-
crossing treatment reduces the participant’s ability to concentrate significantly.
Treated participants are also less likely to choose a hard puzzle to perform at the
end of the experiment, although this difference is statistically insignificant. When
constructing an index from all manipulation checks in line with Gerhardt et al.
(2017), we find that the treated are, on average, significantly more depleted.

Looking at impulsive borrowing for the full sample, we find that 16% bor-
row in the first round to purchase a hot drink, twice as much as in the second
round. Looking at average effects of our treatment and the decision to borrow for
consumption, we find no significant effects. We do however find that in the first
round, treated participants are six percentage points more likely to borrow than
the control group. However, this difference is statistically insignificant. This also
applies to the second round and alternative outcome variables, such as amount
borrowed and amount of interest paid.

We perform heterogeneity analysis with a special focus on financial literacy to
determine if financial literacy may hinder impulsive borrowing caused by limited

1 Within-person variation in self-control due to tasks such as these does not contradict the
evidence from longitudinal studies that self-control is considered to be a relatively stable
personality trait as they also find some variation over time (Burt et al., 2006; Hay and
Forrest, 2006; Turner and Piquero, 2002).
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self-control. We find that the relationship between our treatment and borrowing
is positive, significant, and large in magnitude for people with financial literacy
below the median. This result is driven by borrowing choices in the first, more
expensive, round. Looking at the potential mechanism behind this, we see that
people with lower financial literacy are more ego depleted in general, but results
suggests that their ego depletion does not drop more due to the treatment. They
also have poorer understanding of the experiment and its consequences. These
results suggest that financial literacy may protect against adverse effects of low
self-control.

To assess the external validity of our results, we add survey evidence from a
representative German household panel. In line with our experimental results,
self-control is related to significantly fewer consumer debt repayment problems
and slightly less borrowing for consumption overall. When we interact financial
literacy with self-control ability, we can show that the interaction term between
the two variables is positive and statistically significant, indicating a weaker re-
lationship between self-control and debt problems for people with high financial
literacy.

This paper is linked to three strands of literature: (1) studies on the effect of
self-control on economic behaviors, (2) observational studies on self-control and
levels of (expensive) consumer debt, and (3) literature on financial literacy and
financial behaviors.

First, self-control is linked to a large number of economic and health out-
comes. The ability to regulate one’s impulses is positively linked to better health
and educational outcomes, success in the labor market, stronger relationships, in-
terpersonal skills, and overall life satisfaction (Cobb-Clark et al., 2019; Tangney
et al., 2004). Self-control is also positively correlated with well-being at within-
and between-person levels (Buyukcan-Tetik et al., 2018). It further positively
correlates with financial assets (Liu et al., 2019).

Few experimental studies focus explicitly on self-control problems and their
economic consequences. The experimental intervention that we use is similar to
Gerhardt et al. (2017), who use an ego depletion task to reduce self-control and
subsequently measure risk preferences, finding no causal effect of depletion on
risk aversion.

Second, a number of studies provide evidence of a consistent relationship
between self-control and financial behaviors related to over-indebtedness. Self-
control problems are associated with compulsive buying (Achtziger et al., 2015)
and financial distress (Biljanovska and Palligkinis, 2018). Heidhues and Kőszegi
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(2010) provide a formal assessment that present-biased consumers are exploited
by lenders and over-borrow. To the best of our knowledge, this is the first study
that examines this relationship in an experimental setting.

Self-control ability is related to the notions of present bias and time-inconsistent
preferences, which is a more common concept in economic sciences. The assump-
tion of hyperbolic consumers explains high observed borrowing rates in the ex-
pensive credit card market (Laibson et al., 2003). Time preferences explain both
credit card borrowing (Meier and Sprenger, 2010) and credit card balance (Brad-
ford et al., 2017). Moreover, Kuchler and Pagel (2021) show that present bias
can explain debt repayment patterns.

Third, a large number of studies have linked financial literacy to beneficial
financial behavior. It has been shown that people with higher financial literacy
are more likely to plan for retirement (Lusardi and Mitchell, 2008), have higher
wealth (Van Rooij et al., 2012), and hold stocks (Van Rooij et al., 2011). Financial
education can improve savings and budgeting behaviors but is less effective at
improving borrowing behavior (Kaiser and Menkhoff, 2017).

Few studies have examined the interrelation between self-control, financial
literacy, and debt taking. Gathergood (2012) finds that the effect of financial
literacy on borrowing is reduced when a variable measuring self-control is included
in a regression. Financial literacy and present bias both predict problematic
mortgage product decisions by consumers (Gathergood and Weber, 2017). In
addition, Razen et al. (2021) show for adolescents that financial literacy positively
correlates with experimentally elicited patience and their own perception of their
ability to resist temptations. Bu et al. (2021) find that an intervention focused on
self-control skills is more effective than a more standard financial literacy training.

Following this introduction, this paper proceeds as follows. Section 2.2 presents
our experimental design. We discuss our main experimental results in Section 2.3,
provide survey evidence in Section 2.4, and conduct robustness checks in Section
2.5. Section 2.6 concludes.

2.2 Experimental Evidence

2.2.1 Experimental Design

The main elements of the experiment consist of two rounds, each including an
ego depletion task and a shopping stage. It is the aim of our treatment to reduce
the self-control ability in the short term among our treated participants and to
let all participants choose to buy hot drinks on credit. We are interested in the
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causal difference in purchases between treated and non-treated individuals. A
summary of the structure of the experiment is displayed in Figure 2.1. We here
outline each stage of the experiment in detail.

Figure 2.1: Experimental Flow
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When first entering the lab, participants read the instructions. These are given in
written form (see English translation in Appendix A.1.1). Then, the participants
answer comprehension questions regarding the procedure of the experiment and
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consumption costs on the computer screen (see Appendix A.1.2 for the questions).
In case a participant answers the comprehension questions incorrectly, one of the
experimenters approaches the participant and asks to rethink the answer. If
the participant continues to misunderstand, the experimenter explains the right
answer. The experiment starts once all participants understand the experimental
procedure.

Letter-Crossing Task

For the purpose of reducing self-control in our experimental treatment, we make
use of the letter-crossing task, one of the most commonly used and well-established
methods for ego depletion, first introduced by Baumeister et al. (1998).

In general, ego depletion methods are designed to induce lower self-control
in a laboratory environment. The depletion exercises are both strenuous and
unrewarding, thereby causing mental fatigue and leading the subjects to a state
of “ego depletion.” The evoked state of depletion is then assumed to reduce the
ability to exert self-control in subsequent tasks (Muraven and Baumeister, 2000).
In such a state, the energy available to the self is low and the capacity to control
the mind over habituated responses is impaired.

In our experiment, we decided to use the well known crossing out letters task,
as this is shown to be most effective at reducing self-control according to the
meta-analysis by Hagger et al. (2010). The task consists of two exercises. The
first exercise asks both the treatment and control group to cross out all letters ‘e’
in a paper-based text for three minutes. This first exercise is designed to instill
a habit among all participants. Following this, participants are given a new text
and task description. The treated participants are requested to cross out the
letter ‘e’ for ten minutes according to a new rule.2 This rule is as follows: always
cross out the letter ‘e’ except for the case when a vowel follows the ‘e’ by one
or two letters, or when a vowel precedes the ‘e’ by two letters. Thus, when no
vowels follow or precede the ‘e’ in such a way, the ‘e’ shall be crossed out. The
control participants, on the other hand, are given the same new text but are

2 Ten minutes is the most common duration of the letter-crossing task. Our setup is similar
to Gerhardt et al. (2017) who also start with a three minute habituation task, but then
continue with a seven minute depletion exercise. Hagger et al. (2010) assess the relevance
of the depletion duration for the ego depletion effect sizes. In their meta-analysis, they find
a marginally significant effect, but small effect size. They conclude that the exact depletion
task duration is of minor relevance – in a context where most studies used time ranges at or
below ten minutes. Relatedly, Arber et al. (2017) compare a fixed duration to a treatment
without a time limit, and find no differences in performance patterns. They observe that the
correctness in letter-crossing declines over time in both experiments. The authors argue that
the absence of such a decline would have indicated non-depletion or adaptation.
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asked to continue crossing out all letters ‘e’ for ten minutes. Hence, the rules for
them are the same as during the first exercise. The selected text is an extract
on the history of statistical recording in Germany (see a description and example
in Appendix A.1.3). These were chosen as the authors believe the content to be
very uninteresting to a mostly student population.

In sum, the treatment serves as an exogenous shock to the mental state of
participants. It is designed to first instill a habit among all subjects for the first
three minutes. As the instructions change for the treatment group, they are
forced to suppress this habituated behavior. As a result, the treated participants
use up mental resources linked to self-control.

The text exercises are not incentivized as they are designed to be unrewarding
and effortful. Secondly, by not incentivizing these tasks, we prevent that financial
performance in the letter-crossing tasks influences shopping behavior during the
next stage of the experiment. This further means that participants are unlikely
to buy a hot drink during their first round in order to improve their performance
in the second round.

It is notable that manipulation failure is raised as a concern to ego deple-
tion studies. Hagger et al. (2010) find significant evidence for the effectiveness
of ego depletion tasks across 198 studies. However, Carter et al. (2015) strongly
challenge this view and indicate that a publication bias and small sample sizes
overestimate the actual effects. These concerns produced a sudden surge in fur-
ther meta-analyses and responses (Alós-Ferrer et al., 2019; Baumeister and Vohs,
2016; Cunningham and Baumeister, 2016; Dang et al., 2021; Dang and Hagger,
2019). It seems relatively certain now that a habituation phase is necessary to
obtain an ego depletion effect. Moreover, paper-based letter crossing tasks seem
a little less controversial than electronic tasks and the depletion task must not be
too short. Further, researchers must ascertain that participants sufficiently en-
gage in the tasks. Nevertheless, performing manipulation checks following an ego
depletion task is important. We believe that we follow all of these points in our
chosen ego depletion task to deplete self-control in this experiment. Inzlicht and
Friese (2019) point to the importance of validating manipulations and ensuring
transparent good scientific practices. Therefore, we put considerable effort into
ensuring that our manipulations are successful.

Manipulation Check

Manipulation checks follow the crossing out letters task. Firstly, this stage con-
sists of questions about perceived participant exhaustion levels before the exper-



Section 2.2 15

iment and exhaustion after each depletion exercise. We also ask for perceived
concentration difficulty during each text exercise. These items are measured on
a Likert scale from one to ten.

All participants are further tested using the cognitive reflection test (CRT)
introduced by Frederick (2005). Ego depletion can be seen as a shift from “system
two” to “system one” as resources are being depleted (Gerhardt et al., 2017).
The CRT measures the ability to turn on “system two” (exert effort for conscious
thinking), and thus, we expect that ego depleted individuals are less able to
answer the questions correctly (these are shown in Appendix A.1.4).

Lastly, participants are asked to choose either a difficult or an easy puzzle to
complete at the end of the experiment. This further serves as an estimate for
ego depletion. We believe that ego depleted individuals are more likely to choose
the easier puzzle rather than the hard puzzle (the ultimate puzzles are displayed
in Appendix A.1.5). Jointly, the above measures of motivation, exhaustion, and
concentration are similar to the manipulation checks used to assess the effective-
ness of depletion tasks by Gerhardt et al. (2017). Alternative measures to check
whether a person is ego depleted involve letting participants perform further ego
depletion tasks. This is not possible in our setting as it would confound with the
original treatment in the following rounds.

Debt-Taking in the Lab

As the main aim of the experiment is to test if there is a causal relationship
between ego deletion and taking on debt, we strive to recreate debt-taking in the
lab. The questions to check for manipulation are, hence, followed by a shopping
stage during which all participants can anonymously purchase hot drinks. This
is done by letting participants select from a choice of hot drinks in combination
with milk and sugar (see Appendix A.1.6 for details of the setting). To make
hot drinks more viscerally appealing, we cooled down the lab to about 17 degrees
Celsius (62.6 degrees F.). Purchase options are advertised with prices on the
computer screen to the participants. Importantly, the indicated prices are higher
for hot drinks than in the retail outlet in the same building. Since the participants
have not earned any money at this point of the experiment, they must take out
a loan to purchase the drinks. The loan has an interest rate. These interest rates
are relatively high and decrease between rounds. In the first round of shopping,
the loan charges 20% interest, and 10% in the second round. Both the loan and
the interest rate are taken off the participation fee at the end of the experiment.
Credit costs are framed as being added on top of prices. The prices for goods
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remain the same throughout the experiment. Drinks are served very shortly after
participants make their choices and participants are made aware of this at the
beginning of the experiment. We so hope to be able to satisfy the visceral desire
for a hot drink immediately.

Participants are made aware of the prices and both interest rates at the be-
ginning of the experiment and again on the computer screen during the shopping
stages. There is no real debt-taking during the experiment, as this is regarded as
unethical by the laboratory. We, however, create a setting that is similar to the
process of taking debt to finance consumption through framing. Furthermore,
we assume that students take part in lab experiments to earn money. There-
fore, we believe that we recreate the emotional and cognitive process involved in
borrowing to finance consumption.

The debt taking process in the shopping round is further similar to borrowing
to finance large consumption goods outside the lab. Like in our experiment,
participants do not actively decide to take a loan, but the loan is tied up with
the consumption choice made. This brings the experimental design closer to the
settings in which impulsive borrowing is taking place.

Participants are further informed both before the experiment and during the
shopping stages that they will receive free tap water if no purchase is made.
Participants are unaware of who makes purchases and who does not within the
laboratory environment because everybody receives a drink in identical paper
cups as pre-announced. Thus, borrowing to buy a hot drink should not be linked
to social status or signaling concerns. After each shopping stage, all drinks for
all participants are prepared in a separate room and quietly delivered to the
participants’ workstations in the lab while they are continuing with the next
experimental stage.

As mentioned above, the three experimental stages (text exercises, manipula-
tion check, shopping round) are completed twice.

Control Variables

The last shopping round is followed by a questionnaire during which we collect
information regarding the participants’ socio-demographics, financial character-
istics, and experimental experience.

As we are mostly dealing with students, we ask about working for more than
ten hours a week and whether participants earn more than 1,000 e per month,
thus roughly above the poverty line for single households in Germany. As part of
this experiment is to examine the interaction between self-control and financial
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literacy, we also include seven questions to measure financial literacy. These
questions, which are standard in the literature (see, for example, Van Rooij et al.,
2011; and Lusardi and Mitchell, 2008), are shown in Appendix A.1.7.

We also ask a number of questions regarding the participant’s previous fi-
nancial behavior. These were included to establish if there is a certain financial
type that displays certain financial behaviors that will translate to the experi-
ment. Moreover, we include the self-control scale by Bertrams and Dickhäuser
(2009) translated from Tangney et al. (2004) after the main experiment, see Ap-
pendix A.1.8.

2.2.2 Sample

Our experiment took place at the Technische Universität (TU) Berlin in December
2019. This was preceded by a pilot study in November 2019. Including the
two pilot sessions, twelve experimental sessions were conducted, each lasting 60
minutes.3

All sessions had between 20 and 23 participants. In total, 283 people partic-
ipated in the experiment. On average, participants earned 16.7 e, including a
show-up fee of 7 e and a participation fee of up to 10 e.

Treatments were randomized at the individual level using a computerized
process. All sessions included participants in the treatment and the control group.
The experiment is programmed using z-Tree (Fischbacher, 2007), and participants
are recruited from the subject pool of the TU Berlin laboratory via ORSEE
(Greiner, 2015). This study was registered before the main sessions in the AEA
RCT Registry, and the unique identifying number is AEARCTR−0005185.5185−
1.0. We pre-registered the experimental design, and our main outcomes, namely
impulsive borrowing in both rounds and the manipulation checks. We did not
register the heterogeneity analysis regarding financial literacy.

2.2.3 Summary Statistics

In Table 2.1, we present descriptive statistics comparing treatment and control
groups. Current university students make up 96% of all participants, mostly
in the fields of engineering, natural sciences, mathematics, and economics. The
groups are fairly gender balanced, and the average participant is around 22 years

3 For the main sessions, the following changes to the experimental design were implemented
in order to ensure that the experiment only took 60 minutes: (1) shorter instructions com-
prehension test; (2) a two minute timer in the CRT test and for the puzzle task; and (3)
shortening the second text exercise from twelve to ten minutes in both rounds.
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old, an undergraduate, and had a monthly income below 1,000 e. About a third
of participants have previous experience with consumer debt or currently have
consumer debt. Every third participant reports being always or often stressed
about money issues.

Regarding the experiment, on average, participants felt slightly cold. Female
participants felt significantly colder than male participants, choosing 2.78 and
2.27 respectively on a scale from one to five. Further, 18% know another subject
from an earlier session and 20% have participated in five or more lab experiments.

The t-tests comparing group averages indicate that the computerized random-
ization succeeded in rendering balanced groups based on observable characteris-
tics. To complement this evidence, the test result for joint orthogonality renders
an F statistic of 0.77 (p = 0.744), which allows us to infer that average outcome
differences across groups will be a causal consequence from our treatment (see
Appendix Table A.2.1 for summary statistics on the full sample).

Table 2.1: Descriptives across Treatments

Variable Full Sample Treatment Control Diff. t-test N
(Mean) (Mean) (Mean) (p-value)

Socio-Demographics
Female 0.49 0.53 0.46 -0.07 0.233 280
Age 22.56 22.43 22.70 0.26 0.637 282
Bachelor Degree or Higher 0.31 0.31 0.31 0.00 0.968 283
Student 0.96 0.96 0.96 0.01 0.769 283
Working at Least 10h/Week 0.29 0.30 0.28 -0.01 0.823 283
Mthl. Net Income Above 1,000 e 0.18 0.20 0.16 -0.04 0.365 275
Financial Literacy (Std.) 0.00 -0.01 0.01 0.02 0.892 283
Financial Characteristics
Spontaneous Buyer (1-5 Scale) 2.67 2.78 2.57 -0.21 0.146 283
Ever in Debt on Overdraft 0.28 0.25 0.30 0.06 0.273 283
Currently Has Consumer Debt 0.10 0.10 0.10 0.00 0.984 283
Previously Had Consumer Debt 0.14 0.12 0.17 0.05 0.229 283
Always/Often Worried About Finances 0.23 0.26 0.21 -0.05 0.277 283
Always/Often Stressed About Money 0.34 0.38 0.30 -0.08 0.183 283
Experiment
Exhaustion Prior to Experiment (1-10 Scale) 4.89 4.80 4.98 0.18 0.503 283
Felt Cold (1-5 Scale) 2.52 2.59 2.45 -0.14 0.342 239
Knows Earlier Subject 0.18 0.19 0.18 -0.01 0.781 283
Lab Experience Above 5x 0.20 0.21 0.20 -0.01 0.792 283
Truthful Survey Information (1-5 Scale) 4.64 4.59 4.68 0.09 0.241 283
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2.3 Experimental Results

2.3.1 Manipulation Check

In this section, we test whether the crossing out letters exercise was effective
in depleting participants’ egos in the treatment group and thus, reduces their
self-control.

Table 2.2 displays the results of t-tests of our manipulation check of the ego
depletion tasks, comparing the treatment and control groups. Panel A shows the
number of completed paragraphs for each round of text exercises. As expected
in the short, three minutes exercises, during which treatment and control groups
perform the same task, the number of paragraphs completed is the same. In
the longer tasks, during which the treatment group performs the task designed
to deplete the ego, the number of paragraphs completed is significantly lower.
This is understandable as the task that is performed by the treatment group is
considerably harder and more time consuming.

Table 2.2: Manipulation Check by Treatment

Variable Full Sample Treatment Control Diff. t-test
(Mean) (Mean) (Mean) (p-value)

A Number of Completed Paragraphs
Text Exercise 1 (3min) 2.05 2.04 2.06 0.02 0.774
Text Exercise 2 (10min) 4.13 2.14 6.12 3.97 0.000
Text Exercise 3 (3min) 1.90 1.85 1.95 0.10 0.144
Text Exercise 4 (10min) 3.73 1.91 5.56 3.65 0.000
Overall 11.80 7.93 15.68 7.75 0.000
Observations 232 116 116
B Reported Mental State
Exhaustion ∆ After R1 Rel. Start 0.80 0.73 0.86 0.13 0.548
Exhaustion ∆ After R2 Rel. Start 1.24 1.30 1.18 -0.12 0.671
Concentr. Difficulty ∆ from Task 1-2 in R1 1.70 2.63 0.76 -1.87 0.000
Concentr. Difficulty ∆ from Task 1-2 in R2 2.02 2.82 1.21 -1.60 0.000
Number of Wrong CRT Questions 1.28 1.28 1.27 -0.01 0.929
C Motivation
Easy Puzzle Chosen 0.47 0.51 0.42 -0.10 0.108
Observations 283 142 141
Aggregate
Depletion Index After R1 (Std.) 0.00 0.20 -0.20 -0.41 0.001
Depletion Index After R2 (Std.) 0.00 0.24 -0.24 -0.48 0.000
Depletion Index Overall (Std.) 0.00 0.26 -0.26 -0.51 0.000
Observations 283 142 141

Note: The depletion index for round one consists in equal parts of the (1) standardized concentration
difficulty change within round one, (2) standardized exhaustion change within round one and (3) the
standardized probability of the easy puzzle being chosen and (4) the standardized number of wrong
questions in the CRT test. For round two, it consists in equal parts of the (5) standardized concentration
difficulty change within round two, (6) standardized exhaustion change within round two. The overall
depletion index includes all six components. After taking the average of the standardized components,
the resulting values are standardized again to form the depletion index values.
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In addition to this, Figure 2.2 displays the distribution of completed para-
graphs accumulated in both rounds across the sample by treatment status. It
is evident that all participants complied with the exercises, albeit with varying
output. As expected, the mean and standard deviation are smaller among the
treated who also perform the harder exercises. This also shows that participants
exerted effort even though none of the text exercises were incentivized.4

Figure 2.2: Distribution of Completed Paragraphs by Treatment

Note: The figure displays the completed paragraphs from both rounds for 232 ex-
perimental participants in the text exercises as their completion was only recorded
during the main sessions and not during the pilot sessions.

We measure whether our manipulation was effective in depleting self-control
resources in three different ways. First, we ask participants how exhausted they
felt at the beginning of the experiment and then after each text round. Here,
we calculate the difference between the two reported values. Additionally, after
each round, we ask how hard participants had to concentrate during the first and
the second tasks. Lastly, after the first round of the ego depletion task, we ask

4 There is no link between having purchased a hot drink in the first round and depletion in
round two.



Section 2.3 21

participants if they would like to participate in a hard or an easy puzzle at the
end of the experiment. This way of checking if manipulations are successful is in
line with Gerhardt et al. (2017). In addition, we also include the three cognitive
reflection questions by Frederick (2005) after the first round of the experiment.
Panel B in Table 2.2 shows the respective results comparing treatment and control
groups. There are no significant differences between the treatment and control
groups when it comes to reported exhaustion. There are also no significant dif-
ferences for the cognitive reflection questions. We do, however, find a significant
difference in the concentration difficulty change between tasks in the expected
direction. The treatment group is also borderline more likely to choose the easier
puzzle, suggesting that they are more ego depleted at the end of the first round
of crossing out letters tasks.

We collect these indicators together to form a depletion index in line with
Gerhardt et al. (2017) (See details below Table 2.2.). We turn each indicator
into a z-score and generate an average out of these z-scores. The average is also
turned into a z-score. This is done to reduce measurement error in each indicator.
The depletion index is significantly higher for the treatment group than it is for
the control group. This holds for the overall depletion index and both rounds
separately. Hence, we argue that we successfully depleted participants using the
crossing out letters task. We use this index in the following regressions.

2.3.2 Impulsive Borrowing

We show summary statistics for the average effects for our treatment in Table 2.3.
The table shows mean values as well as p-values for t-tests and Wilcoxon rank-sum
tests. It examines the total amount borrowed for both rounds, the interest rate
paid, as well as whether drinks were purchased in any of the rounds. Looking
at the full sample, drink purchases were made by a minority, only 22% of our
sample buy any drinks and the overall average borrowing amount is about 30
cents. Nevertheless, there is a positive albeit insignificant effect of our treatment
on debt taken. On average, ego depleted participants spend 53% more than
control group participants in the more expensive round one. Similarly, they are
also six percentage points more likely to purchase a drink in this round. In round
two, the treated participants are no more likely to purchase any drink than the
control participants. However, their average spending in round two is still 29%
higher than the control groups. These results are not statistically significant
according to t-tests and Wilcoxon rank-sum tests.
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Table 2.3: Comparing Outcomes across Treatments

Variable Full Sample Treatment Control t-test Wilcoxon test
(Mean) (Mean) (Mean) (p-value) (p-value)

Debt Taken (e) 0.30 0.34 0.25 0.216 0.181
Debt Taken in R1 (e) 0.24 0.29 0.19 0.153 0.119
Debt Taken in R2 (e) 0.16 0.18 0.14 0.451 0.430
Total Interest Paid (e) 0.04 0.05 0.04 0.190 0.185
Any Drink (%) 0.22 0.25 0.18 0.205 0.205
Any Drink in R1 (%) 0.16 0.19 0.13 0.152 0.151
Any Drink in R2 (%) 0.08 0.08 0.07 0.671 0.670
Observations 283 142 141

Note: Debt taken is the amount in e including interest paid. Any drink refers to at least
one drink purchased by participants and is set up as a dummy variable.

These subdued effects lead us to perform power analysis. This confirms that
our study is underpowered. The mean detectable effect size (MDES) is 0.19 for
this sample size at the standard deviation of 0.57 and 80% power to detect such
an effect for the total amount of money spent during the experiment. This is
higher than the effect of 0.09 observed by us.

In Table 2.4, we move on and present our findings using regression analysis
with session fixed effects. In this table, we use a dummy that is one if a person
has bought any drinks as the outcome variable. We discuss the results for other
outcome variables (such as borrowing amount or interest paid) in the robustness
section and provide them in Appendix A.2.

Columns (1) to (3) in Table 2.4 show results for round one, while columns
(4) to (6) show results for round two. In columns (1) and (4), we look at simple
correlations between our treatment indicator and whether a participant bought a
drink. We see a positive, non-significant relationship, suggesting that some people
in the treatment group are more likely to buy a drink. In the next columns, we
include the depletion index and see that there is a slight drop in the coefficient
between the treatment and buying a drink. This indicates that some of this
relationship is because people in the treatment group are more depleted. However,
none of these relationships are significant.

In the last columns, we include a large set of control variables. Few coefficients
are significantly different from zero. Students are less likely to buy drinks in
round one but are just as likely to buy drinks in round two. There are also some
significant relationships between variables that measure factors surrounding the
experiment. People with more previous sessions in the lab are less likely to buy
drinks, whereas people who know another participant are more likely to buy
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Table 2.4: Treatment Effects on Impulsive Borrowing

Dependent Variable In Round 1 In Round 2
At Least One Drink Purchased (1) (2) (3) (4) (5) (6)
Treatment 0.0621 0.0505 0.0683 0.0138 0.0196 0.0294

(0.0439) (0.0449) (0.0495) (0.0323) (0.0333) (0.0386)
Manipulation Check
Depletion Index After R1 (Std.) 0.0283 0.0235

(0.0229) (0.0261)
Depletion Index After R2 (Std.) -0.0121 -0.0244

(0.0169) (0.0205)
Socio-Demographics
Female -0.0451 -0.0265

(0.0532) (0.0416)
Age 0.00765 0.00574

(0.00654) (0.00512)
Bachelor Degree or Higher 0.0246 -0.000371

(0.0603) (0.0471)
Student -0.310** 0.0714

(0.146) (0.114)
Financial Characteristics
Working at Least 10h/Week 0.0300 0.0543

(0.0581) (0.0453)
Mthl. Net Income Above 1,000 e 0.0601 0.00435

(0.0696) (0.0545)
Financial Literacy (Std.) -0.0541* -0.00112

(0.0283) (0.0213)
Spontaneous Buyer (1-5 Scale) -0.0148 0.00421

(0.0209) (0.0165)
Ever in Debt on Overdraft -0.0670 0.00462

(0.0573) (0.0449)
Currently Has Consumer Debt -0.200* 0.00326

(0.102) (0.0797)
Previously Had Consumer Debt 0.130 -0.0765

(0.0870) (0.0680)
Always/Often Worried About Finances -0.0417 -0.0364

(0.0705) (0.0557)
Always/Often Stressed About Money -0.0529 -0.0761

(0.0652) (0.0509)
Experiment
Felt Cold (1-5 Scale) 0.0142 0.00367

(0.0233) (0.0183)
Knows Earlier Subject 0.0447 0.126**

(0.0622) (0.0489)
Lab Experience Above 5x -0.120* -0.0417

(0.0637) (0.0498)
Constant 0.177** 0.187** 0.200 0.0764 0.0732 0.526**

(0.0785) (0.0788) (0.322) (0.0577) (0.0579) (0.251)
Observations 283 283 236 283 283 236
R-Squared 0.027 0.032 0.148 0.021 0.023 0.150

Note: OLS regression results with session fixed effects. Standard errors in parentheses.
*** p<0.01, ** p<0.05, * p<0.1.
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drinks in round two. It is possible that people with more lab sessions are more
money focused.

Participants with lower financial literacy are more likely to buy drinks in
the more expensive round one, which suggests a relationship between impulsive
borrowing and financial literacy, which we here examine further.

2.3.3 Self-Control, Financial Literacy and Debt

Financial literacy has been shown to be linked to a number of positive financial
behaviors (Lusardi and Mitchell, 2014a). The question that arises from here
is whether financial literacy can also protect from low self-control in situations
where one is tempted by impulsive borrowing, thus could act as a substitute.
Clarifying this question would enable policy makers to assess whether improving
financial literacy has the potential to overcome problems due to low self-control.
Hence, we examine the interaction between financial literacy and self-control and
how this affects borrowing for consumption.5

Table 2.5 is synonymous in its setup to the table above. By experimental
round, it shows the regression results with the binary dependent variable for
buying a drink on credit. In addition, we include an interaction term between
below-median financial literacy and our treatment. Again, we include the full set
of control variables in columns (3) and (6).

The interaction term between financial literacy and our treatment is always
positive. In the first, more expensive, round, the results are very consistent across
specifications and statistically significant at the 5% level. Moreover, the coeffi-
cients in round one are large in magnitude: The treated below-median financially
literate is about 20 percentage points more likely to borrow than the treated
above-median financially literate. Therefore, people with low financial literacy
who were treated are more likely to buy hot drinks than treated individuals with
high financial literacy.

These results indicate that the relationship between low self-control and bor-
rowing for consumption is stronger for those with lower financial literacy. This
subgroup seems more prone to buy drinks on credit in the more expensive first
round, thus leading to expensive impulsive consumption on credit. From these
results, it is not clear why exactly we find this relationship. We explore this
further in the next section.

5 Please note that the paper from here on was not part of the original experimental registration
and this therefore purely exploratory. Other heterogeneity effects were also tested and are
reported in the Appendix A.2.
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Table 2.5: Treatment Effects on Impulsive Borrowing by Financial Literacy

Dependent Variable In Round 1 In Round 2
At Least One Drink Purchased (1) (2) (3) (4) (5) (6)
Treatment -0.0292 -0.0336 -0.0481 -0.0469 -0.0407 -0.0257

(0.0614) (0.0620) (0.0681) (0.0457) (0.0465) (0.0537)
Below-Median FL 0.0136 0.00805 -0.0440 -0.0574 -0.0547 -0.0270

(0.0623) (0.0633) (0.0707) (0.0464) (0.0466) (0.0550)
Treatment*Below-Median FL 0.195** 0.193** 0.231** 0.122* 0.122* 0.118

(0.0873) (0.0875) (0.0977) (0.0650) (0.0651) (0.0764)
Manipulation Check
Depletion Index After R1 (Std.) 0.0121 0.0276

(0.0234) (0.0256)
Depletion Index After R2 (Std.) -0.0122 -0.0241

(0.0170) (0.0204)
Socio-Demographics
Female -0.0461 -0.0349

(0.0530) (0.0414)
Age 0.00775 0.00688

(0.00648) (0.00508)
Bachelor Degree or Higher 0.0154 -0.00868

(0.0601) (0.0470)
Student -0.330** 0.0843

(0.144) (0.112)
Working at Least 10h/Week 0.0311 0.0511

(0.0577) (0.0450)
Financial Characteristics
Mthl. Net Income Above 1,000 e 0.0463 -0.00430

(0.0695) (0.0545)
Spontaneous Buyer (1-5 Scale) -0.0161 0.00241

(0.0209) (0.0165)
Ever in Debt on Overdraft -0.0641 0.00158

(0.0570) (0.0446)
Currently Has Consumer Debt -0.195* -0.00778

(0.101) (0.0789)
Previously Had Consumer Debt 0.117 -0.0802

(0.0877) (0.0686)
Always/Often Worried About Finances -0.0538 -0.0469

(0.0704) (0.0557)
Always/Often Stressed About Money -0.0260 -0.0705

(0.0643) (0.0504)
Experiment
Felt Cold (1-5 Scale) 0.0160 0.00488

(0.0233) (0.0182)
Knows Earlier Subject 0.0420 0.121**

(0.0619) (0.0487)
Lab Experience Above 5x -0.129** -0.0481

(0.0635) (0.0497)
Constant 0.151* 0.158* 0.187 0.0972 0.0924 0.490*

(0.0829) (0.0842) (0.320) (0.0617) (0.0621) (0.250)
Observations 283 283 236 283 283 236
R-Squared 0.066 0.067 0.161 0.034 0.035 0.162

Note: OLS regression results with session fixed effects. Below-median financially literate participants are
those with a standardized financial literacy (FL) score below the median (see Appendix A.1.7). These are
49.82% of the full sample or 141 participants. Standard errors in parentheses. *** p<0.01, ** p<0.05, *
p<0.1.
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2.3.4 Mechanism

The question that arises here is why those participants with lower financial lit-
eracy are more likely to buy hot drinks during the experiment, especially if they
are treated. We see three potential reasons that we examine here. First, they are
more affected by the ego depletion task. Second, they have poorer understanding
of the experiment and so the financial consequences. Third, we explore if they
have generally poorer understanding of money and act more impulsively, which
would also translate into other financial decisions outside the lab. To explore
these three possible explanations, we compare people with low and high financial
literacy on a number of other domains that might influence decisions in the lab or
debt-taking outside the lab. It should be noted that we are not claiming causality
in this part of the paper.

Table 2.6 shows the t-test results for a number of different variables for par-
ticipants with high and with low financial literacy split at the median, separately
for treatment and control group. We find that the more financially literate under-
stand the experimental instructions better as they are less likely to make mistakes.
However, the difference is only significant for the treatment group.

Table 2.6: Descriptive Statistics and t-tests by High and Low Financial Literacy

Variable Treatment Control
High FL Low FL t-test N High FL Low FL t-test N
(Mean) (Mean) (p-value) (Mean) (Mean) (p-value)

A Elicited Before Experiment
No False Comprehension Answers 0.66 0.48 0.033** 142 0.64 0.52 0.177 141
B Elicited During Experiment
Exhaustion Prior to Experiment (1-10 Scale) 5.22 4.16 0.005*** 142 5.23 4.52 0.064* 141
Number of Correct CRT Questions 2.10 1.13 0.000*** 142 2.01 1.22 0.000*** 141
Depletion Index (Std.) 0.04 0.58 0.003*** 142 -0.42 0.04 0.002*** 141
C Elicited After Experiment
Self-Control Scale (Std.) -0.15 -0.01 0.404 142 -0.03 0.32 0.045** 141
Mthl. Net Income Above 1,000 e 0.16 0.26 0.160 138 0.20 0.09 0.083* 137
Ever in Debt on Overdraft 0.21 0.30 0.205 142 0.31 0.30 0.925 141
Currently Has Consumer Debt 0.08 0.13 0.398 142 0.09 0.12 0.546 141
Previously Had Consumer Debt 0.09 0.16 0.228 142 0.14 0.22 0.247 141
Always/Often Worried About Finances 0.21 0.34 0.086* 142 0.19 0.24 0.458 141
Always/Often Stressed About Money 0.35 0.43 0.342 142 0.25 0.40 0.070* 141
Felt Cold During Experiment (1-5 Scale) 2.56 2.64 0.715 120 2.41 2.53 0.504 119
Knows Earlier Subject 0.17 0.21 0.557 142 0.12 0.28 0.018** 141
Lab Experience Above 5x 0.16 0.29 0.081* 142 0.20 0.20 0.975 141

Note: This table shows means and p-values for t-tests by financial literacy (FL). High financial literacy refers to answering
five questions (the median) or more correctly (out of seven), while low financial literacy refers to less than five (see
Appendix A.1.7 for the list of questions).

Examining the manipulation checks, individuals with high financial literacy
are more likely to feel more exhausted before the experiment and they perform
better on the CRT test. This applies to both treatment and control group. From
the table we can see that participants with low financial literacy on average score
worse on the ego depletion index than participants with high financial literacy
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in both treatment and control group. However, comparing the difference in ego
depletion for high and low individuals within treatment groups, the drop in ego
depletion is almost the same across both groups. This indicates that participants
with low financial literacy are more ego depleted, seemingly not only due to the
ego depletion treatment.

Looking at self-control measured after the experiment, we can see that individ-
uals in the control group with lower financial literacy self-assess their self-control
on average higher. This is not the case for individuals with low self-control in the
treatment group, i.e. the people that engaged in more likely impulsive borrow-
ing.6 There is no difference in feeling cold between any of the subject groups.

These results suggests that participants with low financial literacy are more
ego depleted in general, but they are not more affected by the treatment, therefore
we conclude that the results shown above are not caused by individuals with low
financial literacy being more ego depleted during the treatment. The difference
in self-control for low financial literacy individuals between treatment and control
group could be due to low financial literacy individuals realizing that their self-
control is not as good as assumed after having purchased a hot drink. Comparing
these groups also suggests that people with higher financial literacy have better
understanding of the experimental setting, which may protect them against the
effect of the ego depletion task.

In most other dimensions, high and low financial literacy individuals in our
sample are very similar. Participants with lower financial literacy have on aver-
age more experience with overdraft and consumer debt, however, none of these
differences are statistically significant. They are also more worried and stressed
about money, this gap being statistically significant.

The results in this section suggest interesting policy implications. Higher
levels of financial literacy may protect people from going into debt as a result
of impulsive borrowing caused by low self-control. However, as this is a lab
experiment with students, external validity is a concern. We hence test if these
results also hold in a more representative sample.

6 The self-control scale by Tangney et al. (2004) is constructed after asking participants to
state to which extent they agree with a set of statements, such as “I am good at resisting
temptations” on a scale from one to five. We employed a shortened version with 13 items, and
translated into German by Bertrams and Dickhäuser (2009), which proved to be nonetheless
reliable and valid in measuring individual differences in perceived self-control. For the full
list of items, see Appendix A.1.8. We re-arrange the items so that they are increasing in
self-control, standardize the individual items, take the mean and standardize the score again
to construct an estimate for individual self-control capacity.
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2.4 Survey Evidence

In this section, we add to our experimental results by examining data from a rep-
resentative survey of German households containing information on self-control,
debt, and financial literacy. Thereby, we hope to add external validity to our
experimental findings.

2.4.1 GSOEP-IS

We aim to establish the link between low self-control and consumer debt as well as
repayment difficulties, which can be regarded as a measure of over-indebtedness.
In addition, we want to test how financial literacy interacts with this relation-
ship. In order to do this, we use the German Socio-Economic Panel (GSOEP), a
representative sample of German households. The data that we examine in this
study was collected as part of a smaller add-on survey for which a new sample
was drawn in 2016, called the Innovation Sample (IS). Hence the survey that we
use here is known as the GSOEP-IS. We combine data from waves collected in
2016, 2017, and 2018. For details about the data and sampling see Appendix A.3,
specifically Table A.3.1.

The GSOEP-IS collects a large number of standard socio-demographic char-
acteristics that are also collected as part of the main GSOEP. In addition, the
2018 wave of the GSOEP-IS includes 13 questions designed to measure individ-
ual self-control. These questions are widely used in psychology (Bertrams and
Dickhäuser, 2009; Tangney et al., 2004) and identical to those elicited in the
questionnaire at the end of our experiment. All questions require participants to
place themselves on a scale between one and five, with one meaning completely
disagreeing and five meaning completely agreeing. Out of these questions, we
generate a score to measure self-control by aligning questions such that a higher
number is associated with greater self-control and taking the mean of all ques-
tions. Descriptive statistics and the distribution of this variable are shown in
Appendix Table A.3.2 and Figures A.3.1 and A.3.2.

We are particularly interested in the interaction between self-control and fi-
nancial literacy. Therefore, we included six questions on financial literacy into the
GSOEP-IS. These are the same questions as those used during the experiment
and are standard questions that have previously been used in the literature in
similar forms (Van Rooij et al., 2011). We take the sum over the correct questions
to measure individual financial literacy.
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We perform t-tests to determine if the average self-control scale scores differ
across socio-demographic variables. Results are shown in Appendix Table A.3.3.
We find some common patterns that are known from the literature (Tangney
et al., 2004); younger people tend to have less self-control. People with higher self-
control also tend to be healthier and have higher life satisfaction in this sample.
We find that women and men, on average, do not rate themselves differently
with respect to self-control. In this survey, there is no difference in self-control
between people with higher and lower financial literacy. As expected, the scale
is also positively associated with higher household income and individual regular
precautionary savings; the latter is seen in Appendix Table A.3.4.

Further, we ask about objective as well as subjective measures regarding debt
levels. As this paper is about impulsive borrowing for consumption that people
may regret later, we focus on consumer debt when looking at these measures of
debt.

2.4.2 Survey Results

We examine two types of debt measures that may indicate problematic debt,
namely the existence of consumer debt and repayment problems. In this sample,
23.67% hold any household or personal consumer debt, and, conditional on having
such debt, 10.51% report problems repaying such debt.

Table 2.7 presents the results. In columns (1)-(4), we construct a dummy
indicating whether household or personal consumer debt is reported. In the first
column, we only look at the relationship between self-control and debt. In a
second step, we introduce financial literacy together with an interaction term
between self-control and financial literacy. Lastly, we introduce further control
variables. The simple regression shows that higher self-control is on average
linked to less likely consumer debt. When we introduce financial literacy and an
interaction term between the two variables and add a full set of control variables,
we see that people with higher financial literacy are not less likely to hold such
debt. We do not find any evidence for interaction effects related to the presence
of consumer debt in these regressions.

In columns (5)-(8) of Table 2.7, we look at repayment problems as a measure
of subjective over-indebtedness. This outcome variable indicates whether par-
ticipants believe that they will be unable to repay their consumer debt without
problems. We see in column (5) that the relationship between self-control and
our measure of subjective over-indebtedness is negative, meaning that people with
high self-control are less likely to believe that they will have problems repaying
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their consumer debt. When we add financial literacy and the interaction between
the two variables, we see that people with higher financial literacy are more likely
to believe to be able to repay their consumer debt. Now the interaction term
between the two variables is always positive, indicating a weaker relationship be-
tween self-control and subjective over-indebtedness for people with high financial
literacy.

Table 2.7: Borrowing for Consumption in the GSOEP-IS

Household or Personal Unable to Repay Consumer
Consumer Debt Debt Without Problems

(1) (2) (3) (4) (5) (6) (7) (8)
Average SCS (Std.) -0.06*** -0.06*** -0.01 -0.05*** -0.12*** -0.10***

(0.015) (0.022) (0.024) (0.020) (0.033) (0.037)
Above-Median FL -0.02 -0.03 -0.04 -0.13*** -0.12*** -0.11**

(0.029) (0.029) (0.033) (0.039) (0.039) (0.044)
Average SCS (Std.)*Above-Median FL 0.01 -0.03 0.09** 0.07*

(0.030) (0.031) (0.041) (0.043)
Socio-Demographics
Female -0.01 0.03

(0.031) (0.039)
Age 0.02*** -0.00

(0.005) (0.009)
Age Squared -0.00*** 0.00

(0.000) (0.000)
Education -0.01 -0.05

(0.023) (0.033)
Income -0.00 -0.00

(0.000) (0.000)
Constant 0.24*** 0.25*** 0.26*** -0.00 0.10*** 0.19*** 0.18*** 0.37

(0.015) (0.021) (0.022) (0.138) (0.019) (0.031) (0.031) (0.232)
Observations 851 900 851 771 249 257 249 240
R-Squared 0.016 0.001 0.018 0.069 0.030 0.043 0.090 0.092

Note: OLS regression results based on the GSOEP-IS wave data from 2016, 2017, and 2018. Columns (1)-(4) are based
on the binary dependent variable indicating the existence of any household consumer debt, personal consumer debt,
or other personal debt excluding mortgages. Columns (5)-(8) provide results for the dummy on inability to meet the
repayment and interest obligations for consumer loans without problems, conditional on the presence of consumer debt.
Above-median FL refers to answering five or six financial literacy questions correctly. Income refers to the monthly net
income of the household. Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.

From these results, we most importantly derive that the relationship between
a lack of self-control and problems with consumer debt is weaker for people with
higher financial literacy, which confirms our experimental results for a representa-
tive sample. These findings therefore suggest external validity of our experimental
results.

2.5 Robustness

We perform a number of robustness checks to see if our results persist when
excluding pilot sessions or using alternative continuous outcome variables. All
results are presented in Appendix A.2. First, we do not find meaningful differences
in our manipulation checks or main experimental results when excluding the
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participants from the two pilot sessions where the treatment was slightly more
intense as the text exercises were longer. Second, instead of looking at a simple
dummy, we repeat our analysis using the borrowed amount with interest and only
total interest paid as alternative outcome variables. We do this for our general
results as well as for the heterogeneity analysis. The results remain the same.

Next, we exclude participants who borrow in the first round from the analysis
of the second round. This does not meaningfully change the results for the second
round as shown in Appendix Table A.2.8.

A variation in pre-experimental exhaustion could cause differences at the in-
dividual level in the degree of depletion in the initial task and in the borrowing
decision. We ask participants during the first round about their exhaustion be-
fore the experiment on a ten point Likert scale. On average, they self-assess it at
4.89 (std. dev. 2.20). Appendix Tables A.2.9 and A.2.10 display the results when
we control for this initial mental state and additionally use dummy variables for
the time of the day. Pre-experimental exhaustion appears to be negatively corre-
lated with borrowing for consumption in round one. However, controlling for the
variable does not meaningfully change the treatment effects.

In addition, we perform further heterogeneity analysis, exploring the role of
reported financial behavior outside the lab. Currently having consumer debt
makes it less likely for participants to purchase a hot drink. However, the inter-
action between current or previous consumer debt and our treatment is positive
for our full specification but nonetheless small and statistically insignificant. Fi-
nancial worries and stress appear to be negatively linked to impulsive borrowing
in the lab, but interacting these variables with our treatment renders ambiguous
and insignificant coefficients. In sum, neither current nor past consumer debt or
feelings related to money among our experimental participants play a relevant
role in the experiment.

Lastly, we explore the impact of using a different regression technique. As
the depletion index by itself is not significantly linked to drink purchases in the
lab, we explore the idea to use the variable as an instrument for our treatment.
Appendix Table A.2.15 shows the results of an instrumental variable estimation
for reach round, where the treatment is instrumented by the respective depletion
index. The results do not differ substantially from the OLS results.



32 Chapter 2

2.6 Conclusion

High personal and household debt is a growing problem worldwide (IMF, 2017).
To a large extent, these high levels cannot be explained by conventional economic
theory (Zinman, 2015). Few studies have examined the decision processes that
underlie borrowing decisions. At the same time, low levels of financial literacy
often do not explain problematic consumption behavior (Kaiser and Menkhoff,
2017). Thus, in this paper, we try to gain insights into a determinant of impulsive
borrowing. We here focus on one behavioral bias that can potentially explain
observed over-indebtedness: self-control problems. Furthermore, we study how
these interact with financial literacy. In order to do this, we run a lab experiment
and complement our results with representative survey evidence.

Looking at the link between our treatment and the likelihood of buying drinks
during our lab experiment, we find no significant average effects of the treatment
on buying drinks, but borrowing rates are higher among treatment group mem-
bers. However, we do find that the treatment leads to significantly more purchases
for participants with lower financial literacy, especially in the more expensive first
round with a higher interest rate, compared to the treated more financially lit-
erate. In order to examine the mechanism behind this link, we compare people
with low and high financial literacy by treatment status. The evidence suggests
that the treatment does not lead to higher ego depletion for low financial liter-
acy individuals, rather they seem to be generally more ego depleted. They also
have poorer understanding of the experiment in general. This suggests that high
financial literacy may protect against the adverse effects of low self-control.

We add to this by using evidence from a representative German household
survey. We find that both people with higher self-control as well as those with
higher financial literacy tend to have a lower subjective debt burden. The rela-
tionship between self-control and debt repayment problems is weaker for people
with higher financial literacy, which confirms our experimental results.

This study offers clear policy lessons that can be drawn: The link between
financial literacy, self-control, and borrowing for consumption suggests that im-
proving financial literacy could reduce potentially problematic financial behaviors
due to low levels of self-control. Further work should be done in trying to design
and evaluating finance training that also addresses possible self-control problems
as these results suggest that good levels of financial literacy and higher self-control
can substitute for each other.
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3.1 Introduction

Globally, about 1.7 billion adults lack financial access in its most simple form:
they do not possess any kind of financial account (Demirgüç-Kunt et al., 2020).
Almost all of these adults live in developing countries with a poor bank branch
infrastructure. In such an environment, the introduction of mobile money is
a promising solution to provide easier and cheaper access to financial services
compared to alternatives (Aron, 2018; Suri, 2017).

For example, in Uganda, mobile money began in 2009 and, within a decade,
more than 80% of adults had a mobile money account. Having an account with
a financial institution or a mobile money provider is the standard measure of
financial inclusion and, as such, Uganda looks like a case of almost complete
financial inclusion. However, we challenge this view and show what policy could
do to achieve financial inclusion on equal terms for all groups in society.

An obvious shortcoming of the account measure is the fact that a mobile
money account is often just a by-product of having a registered mobile telephone
number. The reason for this linkage is that the operators of mobile phone services
also supply the mobile money services, so that opening a mobile money account
requires little effort; moreover, mobile money is the most convenient way to pur-
chase airtime. This does not, however, mean that the mobile money account is
actively used. Even though we apply a very generous measure of using mobile
money actively, there is a sizeable gap in our large sample between 86% owners of
a mobile money account (92% own a mobile phone) and the 49% who are active
users.

This gap motivates two main research questions: first, who benefits from –
or not – financial inclusion that mobile money enables? Second, what hinders a
more active and rational use of mobile money services? These questions entail
secondary issues, such that we specifically ask if easier access favors financial
inclusion of individuals who are ex ante less well-off. We assess to what extent
high mobile money fees or limited physical access constitute a barrier to its use.

To address these research questions, we conducted a large-scale survey in the
Kabarole district of Western Uganda in spring 2019, implemented in cooperation
with a local university. As there is no registry of micro-entrepreneurs, we col-
lected information on all 108 rural trading centers in Kabarole and then drew
a sample of 2,223 small business owners; these entrepreneurs from one district
have qualitatively similar characteristics as micro-entrepreneurs in rural Western
Uganda in general. The survey provides very detailed data about their financial
behavior and their use of mobile money in particular. As part of the survey,
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we implemented a novel choice experiment, where we measure the role of several
determinants of mobile money use. As the hypothetical choice sets are randomly
drawn, this approach allows for a causal analysis of the included variables on
the willingness to use mobile money. We can assess whether our respondents are
price sensitive, to what extent mobile money fees are a reason for non-use, and
the role of financial literacy.

In general, we find that mobile money does indeed provide access to finan-
cial services for a significant share of micro-entrepreneurs but fails to enable full
financial inclusion of the people in this area. This mirrors, to some extent, the
failed experience of providing free bank accounts that could not be used due to
poverty, high transaction costs, and distance to banks (Dupas et al., 2018). We
obtain the following five findings.

(i) We find suggestive evidence that mobile money can increase the level of
financial inclusion significantly. In a rough estimation, about 40% of those who
are neither formally nor semi-formally banked are active mobile money users.
This also implies, however, that there are still many left in financial exclusion.

(ii) Active users of mobile money differ from users of other financial services:
although equally educated, they tend to be young and male. Relative to the still
unbanked, active mobile money users are, on average, better-off. In particular,
women and the most disadvantaged often remain financially excluded from mobile
money services.

(iii) Our choice experiment proves that actual prices for mobile money services
at the time of the survey are too high for about 10 to 20% of the sample popu-
lation. Thus, ensuring competitive financial markets should be a policy priority
in Uganda and elsewhere to facilitate financial inclusion.

(iv) Beyond high fees, the use of mobile money is hindered by insufficient
physical access. This includes the number and spatial distribution of mobile
money agents as well as poor network coverage quality. In addition, social network
effects play a role since the lack of other mobile money users in the same trading
center is linked to less usage.

(v) Finally, many survey participants with little financial literacy, lower levels
of education and non-users of mobile money show a comparatively small degree
of price sensitivity. This could be addressed by proper financial education, com-
plemented by acts of consumer protection.

Research on mobile money is limited and fairly recent. Empirical studies focus
primarily on the effects of mobile money use on household outcomes in the after-
math of a shock. These studies find positive impacts on consumption smoothing,
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risk sharing, and household welfare primarily due to increased remittance flows
(Abiona and Koppensteiner, 2020; Ahmed and Cowan, 2021; Aron, 2018; Blumen-
stock et al., 2016; Jack and Suri, 2014; Munyegera and Matsumoto, 2016; Riley,
2018; Suri, 2017). At the same time, the barriers to adopting the technology re-
main understudied. Few studies focus on the role of knowledge. One exception is
Kiconco et al. (2019), who find that mobile phone skills are important for initial
mobile money adoption. Murendo et al. (2018) find that poorer Ugandan house-
holds have fewer mobile money adopters in their social network. At the same
time, they find that this social network of other adopters is positively associated
with own mobile money adoption, thus possibly causing an information trap for
the poor. The study by Aker et al. (2020) investigates the relatively low adoption
in Niger in 2017. The authors show that mobile money transfer fees are too high
for about half of the household sample and the small number of mobile money
agents appear to be an additional limiting factor.

One new and fruitful line of research covers the impact of mobile money
interventions through randomized controlled trials. Account opening assistance
and fee waivers boost adoption rates among urban micro-entrepreneurs in Malawi
(Aggarwal et al., 2020). Concerning long-term credit access, advertising mobile
money payments to urban small business owners in Kenya has positive effects,
seemingly driven by greater transparency toward the lender (Dalton et al., 2020).

The existing evidence also suggests that poor and rural households profit
from using mobile money. Among the rural ultra-poor in Bangladesh, train-
ing interventions succeed in generating high adoption rates (Lee et al., 2021).
Consequently, rural households are better insured against risks due to receiving
remittances more easily. Via a random distribution of mobile money access points
in rural areas of Uganda, Wieser et al. (2019) report that for those who live far
from a bank branch, offering mobile money services increases the use of mobile
money, the likelihood of receiving remittances, and the probability of running
non-agricultural businesses.

Business outcomes of mobile money adopters seem to be affected favorably.
Providing a mobile savings account to smallholder farmers in Mozambique in-
creases mobile savings (and fertilizer investments, as intended) as long as the
account pays interest (Batista and Vicente, 2020a). In Uganda, evidence indi-
cates that mobile money adoption among farmers increases nonfarm income due
to new savings and money transfers even if remittances do not increase (Sekabira
and Qaim, 2017). The authors reason that this effect is driven by the new sav-
ings and money transfer opportunities. In an urban setting, Beck et al. (2018)
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show that mobile money adoption among formal entrepreneurs improves business
growth and development through reduced risk of theft (compared to cash hold-
ings) and more efficient transfers. Similarly, in a randomized controlled trial with
female Tanzanian business owners, mobile savings account take-up positively af-
fects side income, perceived empowerment, and subjective well-being (Bastian
et al., 2018).

Thus, there are many studies showing the positive impact of adopting mo-
bile money but relatively few insights on potential barriers to adoption: lacking
skills regarding the use of a mobile phone or a mobile money account and the
general availability of mobile money services. We consider these determinants
systematically, add a novel choice experiment, and derive policy lessons.

The paper is organized as follows. In the next section, we provide back-
ground information about our experimental design, sampling strategy, and data.
Suggestive evidence on the financial inclusion contribution of various financial in-
stitutions (in particular of mobile money) in our sample is shown in Section 3.3,
followed by Section 3.4, where we discuss how mobile money users are different
from nonusers. Section 3.5 identifies physical barriers for the active use of mobile
money. Section 3.6 presents the results from our choice experiment focusing on
fees as an entry barrier, whilst Section 3.7 complements this by a heterogeneity
analysis. Section 3.8 concludes with deriving policy measures.

3.2 Data

Uganda is an interesting case study because of its large share of rural micro-
entrepreneurs. According to a representative survey of 3,002 adult Ugandans,
76% live in rural areas, about half mainly rely on agricultural income, and only
3% of Ugandans are employed in the formal sector (FinScope, 2018). Moreover,
the spread of mobile money adoption appears to realize a high level of financial
inclusion.

3.2.1 Context and Sampling

To study financial behavior of micro-entrepreneurs in a rural developing setting,
we sample business owners in the rural Kabarole district of Western Uganda. This
region in Western Uganda is neither particularly rich nor poor compared to other
areas in Western and Central Uganda. We cover the whole district, except its
main town, to capture the rural population, where most Ugandans live and work.
The Kabarole district has an estimated population of 318,000 according to the
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Uganda Bureau of Statistics (UBOS, 2016), with half of its population younger
than 18 (UBOS, 2019), which is similar to the national average of 55.1% (UBOS,
2016). As there is no official registry, we mapped, in cooperation with the local
Mountains of the Moon University, all the districts’ trading centers in Novem-
ber 2018. Trading centers are shopping streets where micro-entrepreneurs are
located, typically found along the main road in rural villages or small towns. It
is very rare for small businesses to be located outside of such trading centers. We
collected information about the location and size of all 108 trading centers in the
Kabarole district and estimated 5,478 small businesses, based on the counting of
active shop units. The number of small businesses per trading center ranges from
five to 392 (mean 51, median 35). Subsequently, from February until April 2019,
we visited each trading center once and conducted personal tablet-based inter-
views with sampled business owners. The share of micro-entrepreneurs declining
participation was negligible.

Our sampling strategy is designed to interview a sufficiently large share of
micro-entrepreneurs in each trading center. As smaller trading centers are typ-
ically less busy, many business owners close their shops for part of the day to
engage in other jobs including farming. To interview sufficient business owners
from smaller centers, we approach every open business in trading centers with up
to 100 businesses. This strategy results in covering 48% of shops in these areas.
In the nine largest trading centers, those with more than 100 small businesses,
we randomly approach every third open business. Overall, the sample encom-
passes 2,223 small business owners. This number represents a large fraction of
all existing shops, about 41%.

Clearly, in this sample, we miss those shops that were closed during our visit.
As the research team stayed at least several hours in each trading center, the
sample also covers those business owners who open late or close for some hours
during the day. Consequently, the closed shops must be regarded as permanently
closed or tentatively less active, possibly because owners work in the field, are
sick, or visiting customers. In the end, our sample over-represents active over
less active micro-entrepreneurs and, as such, we may slightly overestimate mobile
money related activities (assuming that active mobile money use is related to
overall entrepreneurial activity).

Most businesses (62%) are retail or wholesale stores, for instance shops selling
packed food, drinks, stationary, spare parts for motorcycles, and construction
materials. Around 28% of micro-entrepreneurs run a service business, mostly
hair dressing salons, restaurants, and bars. The remaining 10% of businesses are
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manufacturing companies, mostly in furniture making or metal goods produc-
tion. About half the respondents state that they have another job in addition to
their business, mainly farming. It is notable that women-owned businesses have
significantly lower sales, smaller profits, and fewer employees.

Regarding several characteristics, we can compare our sample to the nation-
ally representative World Bank’s Living Standards Measurement Study (LSMS).
The 2018/2019 panel wave allows analyzing subsamples. If we select all busi-
ness owners from rural Western Uganda (i.e., 176 participants of the LSMS, see
Appendix Table B.1.1), our sample is more female, younger, and more educated
than the LSMS sample. The largest difference seems to be by gender. For var-
ious reasons, including responsibilities at home, running a nearby shop is easier
for women than working at customer sites or, for example, in transportation, a
predominantly male profession. This is why women are over-represented in our
sample. In particular, as this applies for women with children who need atten-
tion, these women are relatively young. As they are young, they are tentatively
better educated (in line with increasing education levels over time). However,
both datasets (i.e., ours and the LSMS’s micro-entrepreneurs in rural Western
Uganda) are very similar in terms of living standards and financial behavior.
Therefore, we believe that findings from our sample can be generalized for small
business owners in rural areas of Western Uganda. This also largely applies to
the Central region. In comparison, the Northern and Eastern regions are poorer.

Our survey is especially designed to capture financial behavior. The enumera-
tors are trained students from a local university, fluent in English and in Rutooro,
the local language. Tablet-based interviews typically last about 45 minutes. For
taking part in the survey, each participant receives a show-up fee of 3,000 Ugan-
dan Shilling (UGX) and a game payout between 500 and 3,000 UGX, depending
on choices made in a module on risk preferences, which is not included in this
analysis. Total average compensation is 4,900 UGX (about US$1.40), correspond-
ing to more than half a day’s wage, as the median monthly income of the rural
population in Uganda is estimated at 150,000 UGX (UBOS, 2018).

3.2.2 Summary Statistics

Table 3.1 presents an overview of the respondents’ characteristics: 64% of our
sample is female, averaging 34 years old, and 71% completed primary education.
Their financial literacy competence is moderate, which is being able to answer half
of the respective questions correctly. The sample has an average work experience
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of about seven years, of which 4.6 are in their current business. About 65% report
having no employees.

Table 3.1: Descriptive Statistics

Variable Mean Std. Dev. Min. Max. N
Socio-Demographic Characteristics
Female 0.64 0.48 0 1 2,223
Age 33.86 11.66 16 96 2,215
Highest Completed Level of Education 1.45 1.37 0 5 2,223
Number of Assets 37.02 17.65 5 156 2,223
Financial Literacy 3.63 1.65 0 7 2,223
Risk Tolerance (0-10 Scale) 5.24 2.74 0 10 2,223
Work Experience (Years) 6.97 7.74 0 56 2,223
Work Experience in This Business (Years) 4.58 5.93 0 51 2,223
Business Characteristics
Monthly Profits (in UGX 100k) 1.62 2.21 -8 15 2,181
Number of Employees 0.43 0.70 0 11 2,223
Keeps Business Log/Record 0.22 0.42 0 1 2,223
Trading License 0.81 0.39 0 1 2,223
Availability of FI and Network Effects
Nearest Bank Branch is ≤ 10km 0.24 0.43 0 1 2,223
MM Agent Density 3.89 3.57 0 40 2,223
Network Quality (0-10 Scale) 7.22 2.16 0 10 2,223
Share Active MM Users Within TC 0.49 0.15 0 1 2,223
Access to Mobile Phones and Mobile Money
Mobile Phone Ownership 0.92 0.27 0 1 2,223
MM Account Ownership 0.86 0.35 0 1 2,223
Nearest MM Agent is ≤ 10min by Foot 0.93 0.26 0 1 2,223
Active MM User 0.49 0.50 0 1 2,223

Note: Summary statistics are based on personal tablet-based interviews conducted in the Kabarole
district in Uganda from February until April 2019. The data include information displayed above
about socio-demographic characteristics, business profiles, availability of financial institutions
(FI), network effects, and access to mobile phones and mobile money (MM), of 2,223 small
business owners in 108 local trading centers (TC). Level of completed education is an ordinal
variable ranging from none or incomplete primary (0), primary (1), lower (2) and upper (3)
secondary, tertiary (4) to university (5). Assets exclude livestock. Financial literacy is measured
as the number of correct answers out of seven questions. Monthly profits are based on the past
four weeks and winsorized at the 99% level. Overall, only 768 respondents (35% of total) know
the distance to the nearest bank branch. Thus, we assume that the nearest bank branch is further
than ten kilometers from a respondent’s business if she does not know the distance. MM agent
density refers to the number of MM agents within a 15-minute walking distance. Share of active
MM users within the TC excludes a respondent’s own observation. Active MM user indicates
that respondents themselves report actual and recent MM activities on savings, transfers, loans
and/or payments.

The mean and median business profits over the past month are 160,000 and
100,000 UGX, respectively. Only 10% report profits of more than 400,000 UGX.
While 81% of businesses are formally registered, they behave rather informally,
with just 22% keeping business records.
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Regarding the availability of bank branches and mobile money, less than one
in four micro-entrepreneurs report that their nearest bank branch is less than ten
kilometers away. In contrast, mobile money services are easily accessible in all
trading centers through local agents: 95% state that they can walk to the next
agent from their shop within ten minutes and, typically, they can choose between
several mobile money agents. Further, network coverage quality is just reasonable
(about seven on a scale from zero to ten). The Appendix Table B.2.1 provides
further details on financial inclusion and financial behaviors.

In our sample, 92% report having a mobile phone. This is a higher rate than
the 46% ownership rate identified for the rural population in Uganda (52% coun-
trywide) (FinScope, 2018, p. 10). This can be likely attributed to the small
business owner’s underlying characteristics: being older than the average popu-
lation and running their own business. Moreover, within our sample, 86% own
a mobile money account. This is also significantly higher than the overall 56%
reported by FinScope (2018), p. 26. However, owning an account is not the same
as using it actively. We define the latter via four conditions, out of which at least
one must be fulfilled: current mobile savings; current mobile loans; any mobile
transfers made in the past three months; or ever made mobile payments (tradi-
tional transfers imply person-to-person transactions while payments are directed
at other businesses). Even though 86% report a mobile money account in our
sample, only 49% overall are classified as active mobile money users. This fun-
damental finding implies that only 57% of account owners are also active users
(see Appendix Figure B.2.1 for a depiction of the activity gap across financial
institutions). Reassuringly, the Bank of Uganda (2021) also calculates for the
whole country a share of 60% active users (i.e., those who were active during the
last three months) among all registered mobile money account holders.

3.3 The Role of Various Financial Institutions
for Financial Inclusion

Mobile money is widespread, but does it contribute to including more micro-
entrepreneurs into the financial system? Mobile money services depict a new kind
of financial institution, with an initial policy-relevant question being whether they
contribute to reducing the share of the unbanked and, thus, increase the level of
financial inclusion? While financial inclusion typically refers to formal financial
institutions only, semi-formal financial institutions also provide many financial
services (in particular loans) in Uganda; just as in other developing countries.
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Thus, we also consider both formal and semi-formal financial inclusion in the anal-
ysis to assess the status quo among rural Ugandan micro-entrepreneurs. However,
the semi-formal institutions are an imperfect substitute for formal institutions,
due to less services and weaker regulation (for institutional details in Uganda, see
Appendix Tables B.1.2 to B.1.5).

Figure 3.1 informs about the observed levels of financial inclusion, considering
the three dimensions: (1) formal inclusion via commercial banks; (2) semi-formal
inclusion (includes SACCOs, microfinance institutions, ROSCAs and ASCAs);
and (3) inclusion via active mobile money use.

Figure 3.1: Levels of Financial Inclusion

Note: Authors’ calculations based on the full sample. The three identified levels of
financial inclusion are formal inclusion via commercial banks (CBs), semi-formal
inclusion (incl. SACCOs, ROSCAs, ASCAs and microfinance institutions), and
inclusion via active mobile money use. The first level of formal inclusion is pre-
sented in more detail in the pie chart on the right. The second level is presented
separately as semi-formal inclusion only and semi-formal and mobile money users.
The third level includes those who are included via mobile money only. These
three levels of financial inclusion reach about 81% of the total sample. Informally
only refers to those micro-entrepreneurs who only use informal financial services
like: saving at home or with friends and relatives; making transfers via personal
journeys, friends and relatives, or bus drivers; taking loans with moneylenders or
friends and relatives. No financial activity indicates that the micro-entrepreneur
has no savings or loans and reported no transfers in the past three months. This
group includes people with a mobile money account who do not actively use it.
However, members of this group may rely on accounts of others, such as family
members.
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Figure 3.1 shows that about 25% of the micro-entrepreneurs use formal bank-
ing services. This group can be split into 4% (of the total sample) who use
only banks (thus neither semi-formal nor mobile money services), another 4% use
banks and semi-formal institutions, 8% use banks and mobile money, and another
9% use all three forms. This implies that about two-thirds of bank account users
also actively use a mobile money account. Customers of semi-formal institutions
are less integrated in other financial institutions: about 24% (of the total sam-
ple) use semi-formal providers exclusively, another 19% only in combination with
mobile money. Half of all semi-formal customers also use mobile money actively.

About 35% of the total sample use mobile money actively in addition to
formal or semi-formal financial services. This pattern appears typical for other
African countries (see Demirgüç-Kunt et al. (2020)). Those using mobile money
exclusively are an especially interesting group to study with respect to financial
inclusion because this status indicates – following Demirgüç-Kunt et al. (2020) –
the extension of financial inclusion to previously unbanked people. As depicted in
Figure 3.1, about 13% of the sample are exclusively financially included through
active use of mobile money services. At the same time, about 19% of the micro-
entrepreneurs are not financially included (i.e., report informal activities only,
such as saving at home, or none at all). This provides suggestive evidence that
mobile money improves financial inclusion of up to 40% of those without prior
access to (semi-)formal financial services, calculated as 13 over the sum of 13 and
19.

Although this subsample is clearly financially included via mobile money, it
would be a strong assumption that none of these small business owners have
used formal or semi-formal financial services before or would not be willing to
use these alternatives in the absence of mobile money. Thus, if we cautiously
assume that half of this group are indeed additionally financially included, then
the introduction of mobile money would have reduced the number of financially
excluded by about 25% (from formerly about 25.5% to 19%).

3.4 Characteristics of Mobile Money Users

Although it is generally found that the availability of mobile money reduces the
share of the financially excluded, it is a concern for identification that financial
inclusion does not occur randomly. The question arises whether there is any
evidence that mobile money is able to reach new segments of the population for
whom access to formal (or semi-formal) institutions may be difficult to achieve.
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Being poorer, less educated, female, and older is shown to generally decrease
the probability of having a mobile money or bank account (e.g., Zins and Weill
(2016)). Moreover, (using) mobile money is associated with lower distance to
mobile agents (Munyegera and Matsumoto, 2016) and existing financial inclusion
(Batista and Vicente, 2020b; Riley, 2018); with respect to paying suppliers via
mobile money, it is associated with being younger, male, and rather productive
entrepreneurs (Beck et al., 2018).

To analyze this issue further, we identify the explanatory variables for each
level of financial inclusion by comparing groups to each other. Thus, we estimate
the following model using a probit regression:

Pr(FIik|X) = Φ(β0 + β1Socioecon.i + β2BusinessCharacteristicsi

+ β3Availabilityi)
(3.1)

where FIik measures individual financial inclusion of type k, which differs
across regressions. Probit models are estimated by the maximum likelihood
method and, here, quantify the probability of whether an individual is financially
included to not, conditional on the explaining variables X. Φ is the standard
normal cumulative distribution function. The explaining variables of the model
are socio-demographic attributes, business characteristics, and the availability of
financial services, as summarized in the first three sections of Table 3.1. Standard
errors are clustered at the trading center level.

In Table 3.2, we present the marginal effects of the variables from Equation 3.1
in columns (1) to (4). In a first step, we estimate the determinants of formal finan-
cial inclusion. We compare the group of formally included micro-entrepreneurs
via active use of banking services to all other small business owners. The expec-
tation from the literature is that this group is characterized by higher status in
various respects, such as better education and higher wealth, etc. This is indeed
what we find in our sample and show in detail in column (1).

In column (2) of Table 3.2, we compare the active users of mobile money,
i.e., 49% of the sample, to all others. We know that, within this group, some
business owners are additionally elsewhere financially included, but some use
mobile money exclusively. Thus, we expect just some similarity with the banked
group from specification (1). Indeed, we find some similarity with the bank
account holders: this group is also more often male, wealthier, and risk loving.
They are also more profitable, keep business records, are licensed, closer to bank
branches, and have better network coverage. New, and thus of particular interest,
is that this group is younger than others and reports a higher share of other active
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Table 3.2: Correlates of Financial Inclusion

Formally Active Mobile Active Mobile Active Mobile
Included Money User Money User Money User

(Exclusive)
Reference Group: Reference Group: Reference Group: Reference Group:

All All All Only Financially
Others Others Others Excluded

(Informal/Inactive)
(1) (2) (3) (4)

Socio-Demographic Characteristics
Female -0.04** -0.06*** -0.05** -0.06

(0.017) (0.022) (0.021) (0.042)
Age 0.00 -0.00*** -0.00*** -0.01***

(0.001) (0.001) (0.001) (0.002)
Highest Completed Level of Education 0.05*** 0.00 -0.00 0.01

(0.006) (0.009) (0.006) (0.012)
Number of Assets (Std.) 0.06*** 0.03** -0.02** 0.04*

(0.008) (0.014) (0.009) (0.026)
Financial Literacy (Std.) 0.02* 0.02 -0.02** 0.01

(0.014) (0.014) (0.009) (0.023)
Risk Tolerance (Std.) 0.02*** 0.07*** 0.01 0.05***

(0.008) (0.012) (0.007) (0.018)
Work Experience (Years) 0.00*** 0.00 -0.00 0.00

(0.001) (0.002) (0.001) (0.003)
Business Characteristics
Number of Employees 0.01 0.03* 0.01 0.05*

(0.012) (0.017) (0.010) (0.031)
Monthly Profits (in UGX 100k) 0.02*** 0.02** -0.01 0.02

(0.004) (0.007) (0.004) (0.014)
Keeps Business Log/Record 0.05** 0.17*** 0.02 0.22***

(0.019) (0.021) (0.017) (0.041)
Trading License 0.06** 0.08*** 0.02 0.09*

(0.026) (0.031) (0.020) (0.049)
Availability of FI and Network Effects
Nearest Bank Branch is ≤ 10km 0.10*** 0.15*** 0.03* 0.14***

(0.019) (0.024) (0.017) (0.043)
MM Agent Density 0.01** 0.01*** 0.00 0.01**

(0.003) (0.003) (0.002) (0.005)
Network Quality (0-10 Scale) 0.01*** 0.02*** -0.00 0.01

(0.004) (0.005) (0.003) (0.008)
Share Active MM Users Within TC 0.05 0.21** 0.04 -0.03

(0.061) (0.083) (0.054) (0.132)
Observations 2,173 2,173 2,173 689

Note: Table displays marginal effects from a probit regression with binary dependent variables that differ across regres-
sions. Columns (1) - (4) depict the different groups of financial inclusion as outcome variables. Risk preferences are
based on a self-assessment about the individual willingness to take on risk, measured on a scale from zero to ten and then
standardized to a z-score. Robust standard errors (clustered at trading center level) in parentheses with *** p<0.01, **
p<0.05, * p<0.1.



46 Chapter 3

users in their trading center. If the share of active mobile money users increases
by ten percentage points, the likelihood of mobile money activity increases by 2.1
percentage points, all else equal. In addition, the results in column (2) show that
the number of available mobile money agents matters for active use. Specifically,
each additional mobile money agent within a 15-minute walking distance is, on
average, associated with a one percentage point higher probability of active mobile
money usage, all else equal. From the descriptive statistics, we know that, on
average, four mobile money agents are available to business owners within this
radius. In sum, there seem to be two driving forces for mobile money usage: first,
being a young man (and relatedly being more risk tolerant) and, second, better
availability of mobile money. The Appendix Table B.2.2 provides further details
on the correlates of mobile money activities.

Next, we look deeper at those who only use mobile money and do not use
formal or semi-formal financial services, i.e., 13% of the sample. These respon-
dents likely contribute to improving financial inclusion. In Table 3.2, column (3),
we compare this group to all others, finding some similarity to specification (2):
those belonging to this group are more likely male and younger. However, they
are less wealthy, less financially literate, and the availability of mobile money
does not explain their use.

In column (4), we compare exclusive mobile money users to the financially
excluded micro-entrepreneurs. We find that the exclusive mobile money users
are, on average, younger and more risk tolerant. Moreover, those belonging to the
group of active mobile money users without formal or semi-formal accounts have,
on average, more employees, are more likely to keep business records, and are
more likely to be licensed than the financially excluded. Like the characteristics
of formally included versus others, exclusive mobile money users are also wealthier
than the financially excluded. New is that mobile money agent density is relevant,
which clearly indicates that availability is important.

Overall, we find that mobile money users have some similarity with the banked
respondents, however, tending in their characteristics more toward average micro-
entrepreneurs. To better capture the contribution from spreading financial inclu-
sion, we look at those who exclusively use mobile money. There are two different
revelations for this group: relative to all others, this group is male and young,
but less wealthy and less financially literate. However, relative to the financially
excluded, this group is better-off and profits from the better availability of mobile
money. As a result, we find that financial inclusion via mobile money does not
occur randomly, and barriers seem to persist for the most disadvantaged.
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3.5 Insufficient Availability of Mobile Money
Services

In this section, we analyze the potential consequences of insufficient availability
of mobile money. Indeed, we show in Table 3.2, although not yet extensively
discussed, that several availability factors may affect the use of mobile money.
Summarizing the results shown toward the bottom of Table 3.2 in columns (2) to
(4), coefficients are, with two exceptions, positive. Seven out of twelve coefficients
are positive and statistically significant, even though they are always included
jointly into the regressions. The variable of “nearest bank branch” is a measure
of geographical centrality because it has a positive impact on the use of mobile
money. Despite this effect, the “MM agent density” (which is also higher in
central places) also has a positive influence on the use of mobile money – for a
similar result, see Aker et al. (2020). As third availability variable, the quality
of network coverage is significant in specification (2), i.e., comparing active users
versus all others.

Finally, also the share of active mobile money users in the same trading center
has a significantly positive coefficient in specification (2). We argue that a higher
share of adopters in the respondent’s vicinity increases the probability that the
respondent is better informed about mobile money and enjoys the higher local
network benefits of mobile money. This is in line with Murendo et al. (2018),
who survey 477 Ugandans from another district and find that social network
effects in terms of knowing other mobile money adopters significantly increases
the likelihood of own adoption.

In sum, our results clearly indicate the relevance of the availability factor
for the use of mobile money. In addition to physical access, positive network
externalities around mobile money services also impact their use. While this
holds for the total sample, the use of mobile money – in contrast to financially
excluded micro-entrepreneurs – is mainly driven by centrality of the location and
agent density.

3.6 High Fees as a Barrier against Mobile Money
Services

In this section, we explore another potential limiting factor of mobile money use,
namely high fees. For small-scale transactions, fees are as high as 50% of the
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transaction amount at the time of our survey. Therefore, we implement a novel
choice experiment to analyze the micro-entrepreneurs’ willingness to pay (WTP)
for mobile money services and compare this to the actual prices of the two leading
mobile money providers in Uganda (see Appendix Figure B.1.1 for the pricing
tables at the time of the survey).

3.6.1 Design of the Choice Experiment

To analyze the impact of fees for active mobile money use, we conduct a specific
survey experiment. The experimental design allows for causal inference of how
individual behavior changes when certain parameters of the experiment change,
as the components are randomly assigned (Charness et al., 2012). To reduce
biased responses, we frame the hypothetical situations in a clear and simple way,
carefully train the enumerators, clarify to each respondent that there is no right
or wrong answer, and pretest the whole setting. As this approach encourages and
motivates respondents to reveal their true preferences, we expect that responses
reflect the true decision situation of participants. Moreover, results indicate a
high degree of internal validity of responses.

We implement a discrete choice (vignette) design where each respondent is
exposed to a total of twelve hypothetical situations involving mobile money trans-
actions and asked to judge them. The choice sets in our experiment differ along
four dimensions: (i) the type of mobile money service (i.e., transfer within same
network, transfer to different network, cash withdrawal from the mobile money
account, and payment in a store; in our analysis, we exclude the very different
mobile money services of savings or loans); (ii) the transaction amount (10,000
UGX, 50,000 UGX and 150,000 UGX); (iii) the fee charged (1%, 5%, 10%, 15%
and 25%, i.e., varying around the actual fees); and (iv) whether the information
about the fee is given in % only or also in total UGX (in the main text, we exclude
the hypothetical case of information in percentage only here, see Bertrand and
Morse (2011), because in Uganda information is always provided in UGX). For
each question, the respondents need to decide whether they would be willing to
make the mobile money transaction under the stated conditions. Our preamble,
interviewer instructions, possible choice sets, and the randomization procedure
are presented in Appendix Tables B.2.3 and B.2.4.

Note that the hypothetical questions largely mirror real-world situations. A
difference is our presentation of fees in percentage terms and total UGX, while
mobile money providers in Uganda state fees only in UGX. Regarding the pre-
sentation in % plus UGX, participants’ decisions are driven by the UGX amounts
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and, thus, approximate the real situation in Uganda quite well. We show this
result in Appendix Table B.2.5 where we repeat the choice experiment for 80%
of the sample (being collected at that time) and where we use three forms of
presentation, i.e., fees given in %, in % plus UGX, and in UGX only. The WTP
for UGX only is only slightly less than for % plus UGX, but both differ markedly
from the WTP when information is presented in % only.

In total, 60 different situations are possible outcomes of the randomization
process. With each respondent answering an average of four hypothetical ques-
tions (and a maximum of twelve; the difference is because we do not consider two
out of six items, i.e. savings and loans, and we do not consider fee information in
percentage only), we have enough observations to implement a full factorial de-
sign. The average reservation price can be identified by estimating what fees are,
on average, still accepted. Due to the random assignment, the elements described
above vary evenly across the sample.

3.6.2 Within-Experiment Determinants of the Willingness
to Pay

We estimate the following model using a linear regression, which tests whether
variation in the four different variables (introduced in the section above) is sys-
tematically related to the WTP for a mobile money service. We measure the
WTP as the likelihood to accept a choice set:

Pr(WTPi = 1|X) = β0 + β1Type + β2Amount + β3Fee

+ β4AmountFee
(3.2)

Equation 3.2 shows that we consider the impact of transaction amount sepa-
rately and in an interaction. In addition, we treat them as ordinal variables with
three and five levels, respectively. In the following, we focus on the effects of the
transaction type, the amount and level of fees, as well as their interaction.

Table 3.3 presents the results. Column (1) provides results for the full sam-
ple. First, relative to the most common transaction within network, the WTP
for business payments is lower than for transfers; this difference largely reflects
the actual fee structure. Generally, differences in WTP across transaction types
are minor. Second, the WTP decreases with higher transaction amounts, which
again qualitatively reflects actual transaction fees. Third, higher fees decrease the
WTP and when fees are as high as 25% of the transaction amount, the willing-
ness to pay decreases by 60% compared to the reference case of 1% (such detailed
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results are shown in Appendix Table B.2.6). Overall, these patterns are quali-
tatively reasonable and document clear price elasticity. Finally, the interaction
term between amount and fees is negative and significant in the full specification
and for transfers within the same network. In columns (2) to (5), it appears
that there are no qualitative differences in the determinants of the WTP across
transaction types.

Table 3.3: Willingness to Pay for Mobile Money – Within-Experiment
Determinants

Full Transfer Transfer Withdrawal Payment
Within Diff. in a Store

Network Network
(1) (2) (3) (4) (5)

Transaction Type
Transaction Type: Transfer Within Network Ref.

Transaction Type: Transfer to Different Network 0.01
(0.013)

Transaction Type: Withdrawal -0.00
(0.013)

Transaction Type: Payment in a Store -0.04***
(0.013)

Transaction Amount and Fee
Amount -0.07*** -0.06*** -0.05** -0.07*** -0.09***

(0.012) (0.022) (0.024) (0.025) (0.023)
Fee -0.14*** -0.14*** -0.15*** -0.13*** -0.16***

(0.009) (0.015) (0.016) (0.016) (0.016)
Interaction Effect
Amount*Fee -0.01*** -0.02*** -0.01 -0.01* -0.01

(0.004) (0.007) (0.007) (0.007) (0.007)
Constant 1.16*** 1.16*** 1.13*** 1.13*** 1.18***

(0.028) (0.047) (0.053) (0.052) (0.051)
Observations 8,896 2,235 2,214 2,251 2,196
N (Respondents) 2,206 1,457 1,445 1,474 1,400
R-Squared 0.262 0.279 0.248 0.245 0.275

Note: Table shows results from a linear probability model. Column (1) shows the results for the full specification,
columns (2)-(5) results by type of transaction. Vignette questions on savings and loans and those including the fee
only in percentage terms have been excluded. Standard errors are clustered at the individual level and displayed
in parentheses. *** p<0.01, ** p<0.05, * p<0.1.

3.6.3 Willingness to Pay at Real World Fees

In the next step, we compare the stated WTP to actual fees in Uganda at the
time of the survey. The share of respondents with a WTP at least as high as
the actual transaction fees should be at least as high as the share of active users
of mobile money, i.e., about 49%, assuming that cost considerations are the sole
determinant of mobile money use. If more than 49% report a WTP for mobile
money at real world fees, this suggests that there are non-fee hindrances to using
mobile money. In addition, any difference between the WTP and 100% indicates
the share of potential users who regard mobile money as being too expensive.
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Table 3.4 presents the results. Indeed, the elicited WTP for all kinds of
transactions is clearly higher, on average, than the actual use of mobile money
services at about 49%; the only exception are transfers to a different network
for small amounts. As not all participants have decided about all alternatives,
we only discuss shares, which are informative due to the random allocation of
treatments.

Table 3.4: Willingness to Pay for Mobile Money at Actual Transaction Fees

Transfer Within Network Transfer to Different Network Withdrawal
(1) (2) (3)

Transaction Amount
UGX 10,000 67% 36% 78%
UGX 50,000 79% 65% 73%
UGX 150,000 89% 72% 66%

Note: Table reports the share of respondents willing to make a hypothetical transaction in the
choice experiment with fees (reported in total UGX and %) that would actually be charged for
that transaction at the time of the interview.

For typical transactions involving 50,000 UGX, with fees reported in percent-
ages and UGX, 65 to 79% of the respondents are willing to make the transaction.
While these WTP-numbers clearly indicate the further potential of mobile money
with lower real-world fees, how big is this potential? For an assessment, we con-
sider that about 10% of respondents are largely financially inactive and likely not
interested in mobile money services at any fee level. Thus, the short-term poten-
tial is not 100% but rather 90% of the sample. Accordingly, we estimate that an
order of magnitude of about 10 to 20% of the population (i.e., 90% minus about
70 to 80%, respectively) may not use mobile money because of high fees for a typ-
ical transaction amount (fees are an even higher barrier in the WTP experiment
by Aker et al. (2020)). For smaller transaction amounts, this share is estimated
to be even higher. In particular, small transactions to different networks are
particularly costly.

As only 49% of our sample actively use mobile money services, the presented
results indicate that large shares of respondents do not actively use mobile money
for reasons unrelated to fees. Roughly, this share is between 20 and 30% of our
sample, given that 10 to 20% are constrained by fees, 10% may be not interested
in the service, and 49% are active users; collectively equaling 100%. While some
may not see any good reason to use mobile money, there are others, who we can
identify, who find the limited availability of mobile money as a barrier to its use
(see Section 3.5).
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Interestingly, the level of fees declined significantly in May 2019, i.e., directly
after our sample period (which ended in April 2019). According to statistics of
the Bank of Uganda (2021) the share of registered or active mobile money users
has clearly increased over time; moreover, a declining average transaction value
indicates a more intensive use.

3.7 Willingness to Pay According to Participants’
Characteristics

In this section, we analyze the willingness to pay (WTP) experiment from above
by focusing on six specific characteristics of participants. In particular, we are
interested whether these characteristics are related to the level of WTP for mobile
money services and to the price sensitivity regarding mobile money services.

As first characteristic, we expect a potential impact of higher financial lit-
eracy on higher WTP and higher price sensitivity (i.e., less acceptance of high
fees). Note that we have measured financial literacy via standard items, similar
to Lusardi and Mitchell (2014b), and that this measure shows the well-known
relations to better education and higher income, etc. (ibid.). Results from a
regression on the respondent’s willingness to pay, controlling for several respon-
dent characteristics, are presented in Table 3.5. Interestingly, financial literacy
indeed leads to a higher WTP for mobile money services and stronger sensitivity
regarding increasing fees (column 1). While a fee of 5% is still almost as likely
accepted as a 1% fee by those with higher financial literacy, fees at 10% or more
appear to discourage them more from making a transaction.

In further regressions, we test the possible effect of five more characteristics.
Column (2) shows that larger asset holdings seem to have opposite effects to those
from column (1). This is a bit surprising, the size of coefficients is relatively small
and not fully consistent, so that we hesitate to interpret this as a clear (wealth)
effect. The result in column (3) shows no systematic gender effect, despite the
gender gap in the actual use of mobile money services (Table 3.2). Moreover,
we find that age (being older) affects the WTP to a marginal degree only and
does not affect the respondent’s reaction to higher transaction costs (column 4).
Finally, active mobile money users respond more strongly to an increase in the
(hypothetical) fees charged (column 5) and the better educated react tentatively
as the financially literate but to a lesser degree (column 6). Cumulatively, this
highlights the need to invest in financial education, which will contribute to a
more rational use of mobile money services.
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Table 3.5: Willingness to Pay for Mobile Money by Respondent Characteristics

(1) (2) (3) (4) (5) (6)
Experiment Characteristicsa YES YES YES YES YES YES

Respondent Characteristics
Financial Literacy (Std.) 0.08***

(0.016)
Number of Assets (Std.) -0.02*

(0.013)
Female -0.03

(0.025)
Age -0.00*

(0.001)
Active Mobile Money User -0.02

(0.024)
Highest Completed Level of Education 0.03***

(0.008)
Interaction Termsb

Characteristic*UGX 10,000 Ref. Ref. Ref. Ref. Ref. Ref.

Characteristic*UGX 50,000 -0.04** 0.02 -0.02 -0.00 0.07*** 0.00
(0.015) (0.012) (0.024) (0.001) (0.023) (0.008)

Characteristic*UGX 150,000 -0.05*** 0.02 0.00 0.00 0.10*** -0.01
(0.016) (0.012) (0.025) (0.001) (0.024) (0.009)

Characteristic*1% Ref. Ref. Ref. Ref. Ref. Ref.

Characteristic*5% -0.01 0.02 0.04 0.00 0.05* -0.02*
(0.019) (0.016) (0.030) (0.001) (0.028) (0.010)

Characteristic*10% -0.07*** 0.05*** 0.08** 0.00 -0.00 -0.01
(0.019) (0.015) (0.031) (0.001) (0.030) (0.010)

Characteristic*15% -0.08*** 0.03* -0.01 0.00 -0.06** -0.02**
(0.019) (0.015) (0.031) (0.001) (0.030) (0.010)

Characteristic*25% -0.09*** 0.01 0.06** -0.00 -0.07** -0.03***
(0.019) (0.015) (0.029) (0.001) (0.029) (0.010)

Constant 1.00*** 1.00*** 1.03*** 1.08*** 1.02*** 0.97***
(0.014) (0.014) (0.021) (0.039) (0.020) (0.020)

Observations 8,896 8,896 8,896 8,864 8,896 8,896
R-Squared 0.271 0.268 0.268 0.267 0.270 0.268

Note: Table shows results from a linear probability model. Standard errors are clustered at the
individual level and displayed in parentheses. *** p<0.01, ** p<0.05, * p<0.1. aAll experiment
characteristics as in Table 3.3 included. Vignette questions on savings and loans and those including
the fee only in percentage terms have been excluded.bCharacteristic refers to the respective respondent
characteristic for which the interaction effects are calculated (col. 1: financial literacy, col. 2: wealth,
col. 3: female, col. 4: age, col. 5: active mobile money use, col. 6: education).
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3.8 Policy Conclusion

Not only are mobile money services typically less costly and more easily accessible
than formal financial services, but they are also more flexible than semi-formal
financial services. Thus, they have the potential to overcome existing barriers for
financial inclusion. In our sample of rural micro-entrepreneurs, we find that 86%
have a mobile money account; however, only 49% of respondents actually qualify
as active users. Analyzing this gap indicates measures that policy could take to
further improve financial inclusion.

We acknowledge that mobile money use reaches a relatively large share of
the sample population, given that only about 25% use bank services. Moreover,
we find that mobile money increases financial inclusion by up to about 13%
of the population and that many of the newly financially included need this
financial access desperately. However, this progress can be misleading as it often
hides the many and large shortcoming in financial inclusion that we uncover: the
most disadvantaged are less likely adopters, insufficient availability hinders use,
too high fees discourage a significant share of the population, while consumer
decisions are likely affected by a lack of financial literacy.

We respond to these shortcomings by suggesting four policies that can improve
financial inclusion via mobile money: (i) Further network expansion in rural areas
should be supported in order to lower the barrier of insufficient availability of
mobile money. (ii) The high fees should be put under pressure by improving
competition among the various suppliers. (iii) Improved financial education can
support the use of mobile money by making people more aware of this opportunity
(also beyond the micro-entrepreneurs) and to ensure they understand how it
works; this may lead, for example, to an increased price sensitivity. (iv) Measures
should also target the three groups that use mobile money less frequently, i.e.,
women, older adults, and those with lower socio-economic status.

In countries like Uganda, which follow a national strategy of financial literacy,
properly designing financial education can help address several problems simulta-
neously. It seems important to inform people about the potential of mobile money
to increase demand while also making it more inclusive by facilitating access to
mobile money for women and less well-off participants. Participants need educa-
tion about fees, which may increase price elasticity and reduce biased decisions
due to a lack of understanding. Overall, and despite some remarkable success, our
analysis indicates that mobile money still has much potential to further improve
financial inclusion.
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4.1 Introduction

The measurement of treatment effects keeps the treated group typically so dis-
tinct from a control group that there will be no interference. This design allows
to infer a clear causal treatment effect. However, in many situations there are
people who belong to neither group and still may be affected indirectly by the
treatment. Such spillovers can occur, for example, when some people in a village
get treated while others do not. The non-treated may indirectly profit from the
intervention, they may remain unaffected or they may be even worse off. In any
case, potential spillovers need to be considered when painting the full picture of
an impact evaluation (Angelucci and Di Maro, 2016).

In this study we focus on potential spillovers of a five-hour financial educa-
tion program with micro-entrepreneurs in rural Uganda. In general, the sign and
size of spillovers is expected to be ambiguous: positive spillovers occur due to
learning from neighbors, either because they support each other or because they
observe each other as competitors. Negative spillovers occur if treated micro-
entrepreneurs improve their business at the disadvantage of competing neighbors.
The direction of spillover effects is a potentially important element of interven-
tions as positive spillovers would create a positive externality and thus improve
the overall effectiveness of a training and vice versa. Thus we do not only estimate
the direction and size of spillover effects but also aim for better understanding
whether there are potential determinants that influence spillovers. If there are
such determinants, they could be considered and used ex ante in order to improve
effectiveness.

Therefore, we study the impact of an active learning financial education train-
ing on the financial behavior of micro-entrepreneurs covering five areas of out-
comes, (1) budgeting and record keeping, (2) saving, (3) debt management, (4)
business investment, and (5) money transfer. The fifth area on money transfer
puts an emphasis on the use of mobile money as this innovation plays a promi-
nent role in our setting. In Uganda, more than 16 million active users make 240
million transactions per month in 2019, worth more than six trillion Ugandan
Shilling (Bank of Uganda, 2021). Covering mobile money is quite new to finan-
cial education RCTs and reflects its increasing role in Uganda and the developing
world in general (Suri, 2017).

In a field experiment with 2,177 micro-entrepreneurs who are located across
108 trading centers, we apply a two-stage random saturation design. First, we
randomize the trading centers into 54 treated and 54 control clusters with 1,207
and 970 micro-entrepreneurs respectively, and we estimate the conventional causal
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Intent-to-Treat (ITT) effects of the intervention, using an ANCOVA specification.
Second, the share of micro-entrepreneurs invited to the training is varied ran-
domly. Thus, not necessarily all micro-entrepreneurs get invited to the training
in a treated trading center. This creates a spillover group in 36 treated clusters.
In total, 861 micro-entrepreneurs are invited to our training, and considered tar-
geted, while 346 are not, even though they are based in a treated trading center.
As we also collect full information about this non-invited group within treated
trading centers, spillover effects can be measured. Finally, we plan to make use
of the random variation of the share of treated but this is still work in progress
and not reported here.

This study provides three major results: first, we find that the relatively short
intervention generates several intended significant changes; second, the treatment
works to also impact the use of mobile money; and third, spillovers are largely
insignificant with many negative coefficient signs.

In detail, the financial education lasts about five hours and covers during this
period in total five topic areas. This setting is motivated by relying on the “active
learning” approach which has proved to be a relatively effective way of teaching
and which shows promising effects also in the field of financial education (Kaiser
and Menkhoff, 2018). We find significant effects on targeted micro-entrepreneurs
in two of the four areas (1) to (4), i.e. in the areas of saving and investment
in the 13-19 months time period between intervention and endline. This result
is qualitatively in line with Kaiser and Menkhoff (2018) who also find effects in
these two areas.

Regarding effects on the use of mobile money, this is a new outcome area and
we are among the first to evaluate a financial literacy training that addresses this
topic. As the use of mobile money has steadily increased over the last years, a
change spurred by the COVID-19 pandemic (GSMA, 2021), it seems encouraging
that we also find some significant results here. Those who are directly targeted
are 5.4 percentage points more likely to have savings in the mobile money account
compared to the control group, where 18.4% save with mobile money at endline.
The amount of savings in their mobile money accounts also increases by about
68% relative to control. Moreover, the targeted micro-entrepreneurs use several
new payment functions of mobile money more actively, but not regarding using
mobile money for money transfers.

The third major result regards spillovers, i.e. potential effects in treated
clusters on the non-treated. The estimated spillover effects often show negative
but small and insignificant coefficients. While some share of negative coefficients
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may be regarded largely as random, the design of the intervention would rather
suggest positive coefficients. Clear effects of the training are in increased savings
and a more intensive use of mobile money, both of which should stimulate non-
treated and does not set any incentive for the spillover group to save rather less
and use mobile money less. Still, this is what we observe. Further effort seems
justified to better understand whether this result is indeed random or whether
there is some so far not understood determinant for negative spillovers.

Our study complements three strands of literature, i.e. the analysis of (1)
financial education, (2) mobile money, and (3) spillover effects. Financial edu-
cation has been recognized as an important element of education for the whole
population as evidenced by respective programs supported by the OECD world-
wide (OECD, 2020). Micro-entrepreneurs in developing countries are a particular
target of these efforts as improved financial behavior may not only contribute to
their family welfare but may also stimulate economic growth. While the use of im-
proved financial behavior is undisputed, there was some discussion whether finan-
cial trainings are able to realize this ambition (Fernandes et al., 2014). However,
most recent evidence clearly shows that financial education, even when evaluated
via randomized controlled trials (RCTs) and when corrected for publication bias,
has a positive causal effect on financial knowledge and downstream financial be-
haviors (Kaiser et al., 2021; Miller et al., 2015). However, the challenge remains
to make best use of resources by increasing effectiveness of financial education.
There are several ways that have been suggested, such as using (very costly) indi-
vidual counseling (Carpena et al., 2019), to rely on goal setting (Carpena et al.,
2019; Grohmann et al., 2022), to use an entertainment environment (Berg and
Zia, 2017), to time education at a “teachable moment” (Doi et al., 2014; Kaiser
and Menkhoff, 2017) or to refer to the “active learning” approach. Here we rely
on the two latter elements, i.e. the training is designed to meet the purposes of
these rural micro-entrepreneurs and the way of delivery follows the concept of
“active learning.”

This study also adds directly to the research on mobile money. We offer this
as one out of five areas of the training here and see improved financial behavior
also in this respect. While there is lot of evidence showing the impact of mobile
money on risk sharing and household welfare (Jack and Suri, 2014; Munyegera
and Matsumoto, 2016; Riley, 2018) and financial inclusion (Hamdan et al., 2021),
there is little explicit evidence on the success of addressing mobile money in a
financial education training. Chiwaula et al. (2020) combine a financial literacy
and mobile money training with reminders among community savers in Malawi,
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finding a positive effect on mobile money savings four months after the inter-
vention. However, they cannot differentiate the impact of the training from the
reminders and focus on a selected group who already save.

Finally, this study contributes to the impact evaluations measuring spillover
effects. An early and prominent example is Haushofer and Shapiro (2016) who
find null effects for economic outcomes among non-recipients of unconditional
cash transfers in treatment villages, and argue that they can thus focus on within-
village treatment effects and use them as a control group. However, the authors
document a negative spillover effect on consumption and food security in the long
term (Haushofer and Shapiro, 2018). Haliassos et al. (2020) find positive spillovers
of financially knowledgeable neighbors on stock market participation. They use
a natural experiment, exploiting the variation of average financial literacy in
Swedish neighborhoods, to study the long-term impact on refugees, who were
randomly allocated to these neighborhoods. Closer to our design is McKenzie and
Puerto (2021) who do not find spillovers from business education in their study
on small female-led businesses in Kenya. The positive effects of the assignment
to a training do not come along with significant spillover effects on the untreated
businesses in the same markets.

The paper is organized as follows. In the next section, we describe the training,
our study sample and design. We then discuss the empirical strategy, summary
statistics, balance, program take-up and attrition in Section 4.3. In Section 4.4,
we discuss our treatment outcomes and spillover findings. This is followed by
some robustness exercises in Section 4.5. We conclude in Section 4.6.

4.2 Sample and Study Design

4.2.1 Financial Education Program

We evaluate the effectiveness of a five-hour financial education program. It in-
cludes a total of six parts – one introductory session and five main sessions with
the following topics: (1) personal financial management, (2) saving, (3) debt
management, (4) business investment, and (5) money transfer. The training
is organized in horizontal order, thus participants start with the introductory
session, and then immediately move from session (1) through until session (5),
spending up to one hour per session.

In all training sessions, we employ an active learning method (Kaiser and
Menkhoff, 2018), where numerous interactive activities are included in the cur-
riculum to engage the participants in the learning process and to encourage discus-
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sions. We include, for example, picture stories, real-life case studies as exercises,
small-group discussions and the evaluation of individual situations. These fea-
tures promote paying attention and learning from peers. The goals of the training
include, for example, learning how to budget and financially plan for themselves
and their business, being able to distinguish needs from wants, promoting savings
and knowing the different ways of saving, selecting and managing debt, making an
investment plan and increasing business investments, and understanding the risks
and costs associated with several ways to transfer money (e.g. mobile money).
The participant materials and the trainer guide are made available in Appendix
C.1. A training team consists of one master trainer who holds the introductory
session, and then five trainers who are responsible of one session each, further
generating variety in the training.

We implement this program in function halls, school classrooms or suitable
outside areas in or near the center of the trading centers (or villages) in our study
region. On average, the training lasts five hours, with a group consisting of twelve
participants. The training is delivered by one licensed financial literacy trainer,
called the master trainer, as well as five local undergraduate students from the
public Mountain of the Moon University (MMU), who act as trainers, being
responsible for one session each. All trainers take part in a three-day workshop,
where they become familiar with the curriculum and the learning goals, and
equipped with the active learning method. All trainers’ teaching qualifications are
verified by holding mock training sessions and a pilot training. The entire team
that partly alternates during the intervention included two female and two male
master trainers. It further consists of 16 female trainers, eleven male trainers,
five female research assistants, and one male research assistant.

Participants of the training receive a cash payout of 10,000 UGX (equivalent to
2.80 US$) after completion of all training sessions. According to the baseline data,
the average monthly income from the respondent’s business and other sources was
about 380,000 UGX (about 110 US$). Thus they earn an average of 12,700-15,200
UGX per day when assuming 25-30 working days. Therefore, the opportunity cost
of attending a training was likely compensated for with the disbursed expense
allowance, but not sufficient to cover a whole day of typical income.

4.2.2 Study Setting, Sample and Timeline

Uganda is similar to many developing countries in its stage of financial inclusion:
mobile money services boosted basic access to financial accounts significantly in
recent years, however, the access to formal financial institutions remains low and
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a gender gap persists (Demirgüç-Kunt et al., 2020). The 46-million population
grows at an annual rate of 3.3%, 46% of Ugandans are below the age of 15 and
75% live in rural areas (WDI, 2020). Only one in four employed Ugandans is in
some form of wage employment, most work for themselves or for their families in
low-quality jobs; less than 10% are in formal employment (Merotto, 2019). Thus,
policy efforts to support the growth of micro-enterprises are needed to create
jobs and improve their quality – “whether as entrepreneurs or as employees, rural
youth need access to finance, technology, skills, and assets” (Merotto, 2019).
Meanwhile, the Ugandan National Financial Inclusion Strategy (NFIS) 2017-
2022 unites efforts to improve financial security via financial inclusion. Its goals
include increasing women’s use of financial services, individual emergency savings
and, more generally, consumer protection (Bank of Uganda, 2017).

In this context, we implement our study in the rural Kabarole district in West-
ern Uganda, see Figure 4.1. We take this district as it used to be known to people
during baseline and still appears in several government statistics. Officially, the
southern part of this district, the former county of Bunyangabu, has become a
new independent district in 2017. The population of Kabarole, as we still use
it, in 2020 is estimated to be about 528,000 (UBOS, 2021). The majority of the
population reside outside the main town, Fort Portal.

Our sample is composed of micro-entrepreneurs from this area. They typically
run their family enterprises, usually in the form of small shops, in so-called trading
centers. These are shopping streets usually lined along the main road of villages
and small towns. There is no official documentation of the existing trading centers
in the district, and we mapped the 113 trading centers within Kabarole with the
local authorities in November 2018, prior to the baseline survey. The baseline
survey was implemented from February to April 2019 in all the mapped locations,
and a total of 108 trading centers were included in the study. Five mapped trading
centers were not included as no open business was found during the baseline visit.
Figure 4.1 (b) displays the locations of the 108 trading centers in Kabarole by
treatment status.

During the baseline survey, we conducted face-to-face interviews with a total
of 2,177 micro-entrepreneurs1, with an average of about 21 respondents in each
trading center.2 We estimate that this sample covers roughly 40% of all micro-

1 About 62% of interviewed micro-entrepreneurs have small retail or wholesale shops, and 28%
run a service business, mostly hair dressing salons and restaurants. The remaining 10% are
in manufacturing, mostly in furniture making or metal goods production.

2 Prior to the baseline survey, we piloted the interviews in Rugombe, a community in the
adjacent Kyenjojo district. There, we also piloted the intervention, the financial education
training, in August 2019. We originally interviewed 2,223 respondents, however, during our
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Figure 4.1: Study Setting in Western Uganda

(a) Kabarole District

(b) Sampled Trading Centers

Note: The figure shows in (a) the location of the Kabarole district in Western
Uganda, and in (b) the distribution of the 108 sampled trading centers in this
district by treatment status.

endline survey, it became clear that 46 interviews could not be verified ex post. These are
excluded from this analysis.
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enterprises in the rural areas of the Kabarole, as we counted 5,478 shop units that
seemed to be active in some way. All those with an open small business were, in
principal, eligible to participate in the study.

Our sampling procedure is designed to interview a sufficiently large share
of micro-entrepreneurs in each trading center. As smaller trading centers are
typically less busy, many business owners also work in subsistence farming in
proximity to their shop, and close their business for part of the day. In order
to interview enough micro-entrepreneurs in smaller trading centers, we approach
every open business in trading centers with up to 100 businesses and invite them
to participate in our survey. This strategy results in covering 47% of shops in
these areas, implying that the majority of shops (53%) were not open during our
visiting time.

In the nine largest trading centers, those with more than 100 micro-enterprises,
we randomly approach every third open business. This brings us to the outcome of
interviewing 35% of micro-entrepreneurs in these clusters. Thus, in a big (small)
trading centers, we under-(over-)sampled. Due to variation in the number of open
businesses, there is substantial variation in the sampling rate across sizes, ranging
from 20 to 100% across the trading centers. Overall, the average sampling rate is
46.1% per cluster. In order to control for these varying sampling probabilities by
trading center size, we incorporate inverse sampling weights in our later analysis.
However, in our robustness tests, we find that these do not meaningfully change
any findings.

On average, a baseline survey takes about 45 minutes and is compensated
with 4,900 UGX (equivalent to 1.40 US$). It collects extensive information on the
financial situation and type of the businesses and the financial decision-making of
the owners, particularly their saving, borrowing, transfer behaviors and the use of
mobile money. Two survey experiments are incorporated into the baseline survey
as well, one on the willingness to pay of mobile money for making transfers, the
other measuring the risk preferences.

We re-visit the 54 treatment trading centers in August and September 2019
and implement our financial education intervention, thus four to six months after
the baseline.3 Targeted baseline respondents are invited in advance via phone
calls. On the day of the intervention, those persons are called again prior to the
beginning of the training. In addition, they are informed of and encouraged to
take part in the training by the local council, elected officials who run villages

3 During this period, we updated the contact details of those micro-entrepreneurs who partic-
ipated in the training.
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(the lowest political administrative units in Uganda), on the day of the training
as well. The spillover group is not directly invited to take part in the training. In
the ITT analysis, these participants belong to the spillover group because they
are not invited. This may tentatively increase positive spillovers.

The endline survey is conducted in two steps, about 13-19 months after the
intervention. The first round of collection is implemented using phone surveys
from October to December 2020. Afterwards, in March and April 2021, we follow
up with hitherto unreached participants via face-to-face interviews. On average,
the endline survey takes on average about 30 minutes and is compensated with
6,400 UGX (equivalent to 1.80 US$). Overall, we reach 90.72% (N = 1,975) of
baseline participants.4

In the baseline and the intervention phases, the study is implemented in coop-
eration with the our mentioned partner, the MMU. The endline data collection is
implemented by Gaplink, a Kampala-based independent research company. Their
team is kept unaware of the experimental design, and is provided with only the
contact details of the participants and local councils. All surveys are conducted
in the local language Rutooro or optional in the official language English. The
responses are recorded on tablets using SurveyCTO.

4.2.3 Two-Staged Randomization

The randomization is conducted in two stages, and the process is displayed in
Figure 4.2. In the first stage, 54 out of a total of 108 clusters (trading centers)
are randomly allocated to the treatment group and the other 54 are allocated to
the control group. The randomization is conducted via a stratification strategy
based on two variables: the mobile money account ownership rates and financial
literacy levels at baseline.

We first create three strata based on the cluster-level average share of mobile
money account owners, splitting the 108 clusters into low, middle and high mobile
money account ownership rates, each with 36 clusters. Afterwards, within each
stratum, we further create six sub-strata depending on the average financial liter-
acy score.5 We obtain a total of 18 strata, with six clusters within each stratum.
We perform the randomization into control and treatment group in a 1:1 ratio,
using a random seed in Stata.

4 The phone survey reaches 72.86% of the baseline sample.
5 The two variables are chosen because participants with different baseline financial literacy

levels and mobile money adoption may be significantly differently impacted by the financial
education program. In order to understand possible heterogeneity effects, it is, for instance,
necessary to have sufficient low financial literacy respondents in every group.
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Figure 4.2: Randomization Process

Baseline sample:
108 TCs

2,177 MEs

Treatment clusters:
54 TCs

1,207 MEs

Control clusters:
54 TCs

970 MEsTC-level
randomization

861 MEs invited:
577 participated

284 did not

346 MEs not invited:
108 participated

238 did notIndividual-level
randomization

Note: The figure displays the two-stage randomization procedure and the sample
sizes of the treatment arms. ME stands for micro-entrepreneurs and TC means
trading center.

In the second step, among the 54 treated clusters, we further randomize the
cluster-level treatment intensity with probability 1/3. In 18 clusters we invite
100% of the baseline respondents to participate in the financial education pro-
gram, in another 18 clusters we invite 75% and in the remaining 18 clusters we
invite 50%. Within clusters, the subset of micro-entrepreneurs who are directly
invited has been randomized as well. Overall, 861 respondents are directly tar-
geted to the take part in the training, thus 39.55% of the baseline sample. The
treatment intensity is varied to assess the magnitude of spillovers.

We registered our trial and pre-analysis plan in the American Economic As-
sociation’s registry for randomized controlled trials (ID AEARCTR-0006407).
Blinding of participants and the trainers is not feasible. However, it is possible
to maintain blinding during the endline survey data collection for the evaluation
of the training program.

4.3 Empirical Strategy and Summary Statistics

4.3.1 Empirical Strategy

Randomization of the treatment assignment allows us to establish a credible coun-
terfactual condition and therefore allows for a causal estimate of the program’s

https://www.socialscienceregistry.org/trials/6407
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impact. In this sense, we first estimate the the Intent-to-Treat (ITT) effects of the
treatment status at the individual level using the following ANCOVA regression:

Yisef = α0 + β1Targeti + β2Spilloveri + ωYi0 + λs + ηe

+ δf + ϵisef

(4.1)

where, on the left hand side, Yivsef is the outcome of interest of micro-
entrepreneur i located (at baseline) in trading center v and strata s, and in-
terviewed by enumerator e using the interview method f (either phone or face-
to-face) in the endline survey. On the right hand side, α0 is a constant. Targeti

is a dummy, equaling to one if the micro-entrepreneur i is directly invited to the
training. Spilloveri is a dummy as well, indicating whether the individual i is in
the treated clusters but was not directly invited to the training. The coefficients,
β1 and β2, measure the impact of the program on those who are targeted and the
spillover group, respectively, and the reference group is those individuals in the
control trading centers. Yi0 is the outcome value at baseline. λs and ηe refer to
the strata fixed effects and enumerator fixed effects, respectively. δf is a dummy
indicating whether the individual is interviewed via a phone or face-to-face in-
terview in the endline survey. The standard errors, ϵivsef , are clustered at the
baseline trading center level. The results are weighted by the inverse probability
of being sampled at baseline.

Second, we estimate the cluster-level ITT effects, thus the average effect of
being assigned to the treated trading centers compared to being in the control
trading centers, using the following equation:

Yivsef = α + βTreatmentv + ωYi0 + λs + ηe + δf + ϵivsef (4.2)

Here, on the right hand side, Treatmentv is a dummy variable, equaling to
one if there is a financial training program delivered in trading center v during the
intervention. Thus, the coefficient β represents the ITT estimator and measures
the total average effect of the financial training program.

Lastly, we use an instrumental variable (IV) approach to provide the local
average treatment effects (LATE) of training participation on our outcomes, in-
strumenting attendance with the invitation to participate. The first stage is
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simply:

Participationisef = α0 + β1Targeti + β2Spilloveri + ωYi0

+ λs + ηe + δf + ϵisef

(4.3)

and

No Participationisef = α0 + β1Targeti + β2Spilloveri + ωYi0

+ λs + ηe + δf + ϵisef

(4.4)

where Participationisef (or No Participationisef ) is a dummy equal to one if
the micro-entrepreneur i participated (or did not participate) in the training. We
then estimate the equation:

Yisef = α + β1Participationi
ˆ + β2Non Participationi

ˆ + ωYi0

+ λs + ηe + δf + ϵisef

(4.5)

by two-stage least-squares, instrumenting the participation status using the
invitation status in the treated clusters. The coefficients β1 and β2 measure the
impact of the financial training on the compliers and defiers, i.e. those who
participated because of being invited, and those who did not participate in the
training but also were not invited.

4.3.2 Summary Statistics and Balance

Overall, we evaluate the impact of our intervention on a total of 20 variables.
Table 4.1 displays summary statistics of these 20 outcome variables as well as
selected socio-demographic characteristics to verify the orthogonality of random-
ization at baseline (these variables are explained in detail in Appendix C.2). Table
4.1 reveals that 64% of our sampled micro-entrepreneurs are female. Moreover,
the respondents are on average 34 years old and have some secondary education.

As can be seen from Table 4.1, for most variables there are no baseline differ-
ence across the three different treatment arms. Specifically, there are no signifi-
cant differences in the areas of household characteristics and mobile money use.
However, there are minor differences along other domains. For example, targeted
respondents are more likely male, more financially literate and have more savings
overall but less likely to have mobile money savings than spillover respondents
from the treated clusters. Importantly, there are no significant differences be-
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Table 4.1: Balance at Baseline

Means (Std. Dev.) Differences (p-values)
Control group (C) Untargeted (T1) Targeted (T2) T1 – C T2 – C T2– T1

Female 0.642 0.665 0.619 0.022 -0.023 -0.046*
(0.480) (0.473) (0.486) (0.252) (0.661) (0.053)

Age 33.364 34.258 34.410 0.894 1.046 0.152
(11.424) (11.561) (11.966) (0.281) (0.135) (0.804)

Married 0.486 0.494 0.499 0.009 0.014 0.005
(0.500) (0.501) (0.500) (0.953) (0.608) (0.489)

Years of Education 8.801 8.948 8.758 0.147 -0.043 -0.190
(4.504) (4.651) (4.659) (0.789) (0.531) (0.355)

Financial Literacy (0-7) 3.653 3.491 3.667 -0.161** 0.014 0.175*
(1.628) (1.639) (1.655) (0.033) (0.772) (0.064)

Risk Tolerance (0-10) 5.240 5.338 5.249 0.098 0.008 -0.090
(2.757) (2.781) (2.715) (0.986) (0.656) (0.798)

Household Size 3.933 4.055 4.033 0.122 0.100 -0.022
(2.418) (2.377) (2.532) (0.872) (0.679) (0.772)

# Assets 36.586 37.139 37.682 0.553 1.096 0.543
(17.773) (16.864) (18.003) (0.821) (0.684) (0.614)

Household Consumption (UGX) 481659.517 498349.871 497264.306 16690.354 15604.789 -1085.566
(337331.357) (331841.261) (332508.241) (0.830) (0.862) (0.873)

Saving (=1) 0.779 0.720 0.777 -0.060* -0.002 0.057*
(0.415) (0.450) (0.416) (0.065) (0.854) (0.058)

ln Saving 9.763 9.049 9.836 -0.714** 0.072 0.786**
(5.380) (5.809) (5.440) (0.033) (0.929) (0.029)

Formal Saving (=1) 0.137 0.162 0.168 0.025 0.031 0.007
(0.344) (0.369) (0.374) (0.147) (0.137) (0.737)

ln Formal Saving 1.821 2.212 2.252 0.391 0.431 0.040
(4.646) (5.075) (5.046) (0.111) (0.146) (0.880)

Loan (=1) 0.346 0.301 0.351 -0.046** 0.004 0.050
(0.476) (0.459) (0.477) (0.042) (0.749) (0.260)

ln Loan 4.409 3.777 4.475 -0.632** 0.066 0.698
(6.113) (5.824) (6.154) (0.019) (0.792) (0.197)

Formal Loan (=1) 0.048 0.049 0.042 0.001 -0.007 -0.007
(0.215) (0.216) (0.200) (0.776) (0.349) (0.389)

Invest (=1) 0.883 0.868 0.880 -0.015* -0.003 0.012
(0.321) (0.339) (0.325) (0.076) (0.145) (0.762)

ln Invest 11.854 11.701 11.870 -0.153** 0.016 0.169
(4.478) (4.731) (4.551) (0.028) (0.210) (0.653)

Record-Keeping (=1) 0.223 0.214 0.220 -0.009 -0.003 0.006
(0.416) (0.411) (0.414) (0.920) (0.753) (0.698)

Separate Personal (=1) 0.239 0.223 0.237 -0.017 -0.002 0.014
(0.427) (0.417) (0.425) (0.436) (0.712) (0.621)

MM Active (=1) 0.486 0.457 0.504 -0.029 0.018 0.047
(0.500) (0.499) (0.500) (0.679) (0.720) (0.507)

# MM Active (0-4) 0.668 0.647 0.683 -0.021 0.015 0.036
(0.794) (0.811) (0.787) (0.994) (0.731) (0.862)

MM Saving (=1) 0.099 0.095 0.077 -0.004 -0.022 -0.019**
(0.299) (0.294) (0.266) (0.693) (0.103) (0.031)

ln MM Saving 1.114 1.024 0.882 -0.090 -0.232 -0.142*
(3.397) (3.250) (3.083) (0.897) (0.134) (0.071)

MM Transfer (=1) 0.291 0.263 0.288 -0.028 -0.003 0.025
(0.454) (0.441) (0.453) (0.912) (0.587) (0.980)

ln MM Transfer 3.327 2.919 3.239 -0.408 -0.088 0.320
(5.257) (4.946) (5.146) (0.681) (0.457) (0.934)

MM Payment (=1) 0.277 0.289 0.314 0.012 0.036 0.025
(0.448) (0.454) (0.464) (0.991) (0.568) (0.644)

MM Supplier (=1) 0.033 0.040 0.035 0.007 0.002 -0.006
(0.179) (0.197) (0.183) (0.817) (0.808) (0.743)

MM Customer Share 0.005 0.006 0.007 0.000 0.002 0.002
(0.048) (0.055) (0.052) (0.598) (0.902) (0.640)

Observations 970 346 861 1316 1831 1207

Note: The table displays the summary statistics for the control group and by individual treatment status within the treated
trading centers (N=2177) at baseline in 2019. In addition, the differences in means and, in parentheses, the p-values of
linear regressions are shown. These include inverse sampling probability weights, controlling for strata fixed effects and
clustering standard errors at the trading center level. *** p<0.01, ** p<0.05, * p<0.1.
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tween targeted respondents compared to the control group across the observed
characteristics.

However, some variables differ between the spillover and the control group:
the spillover individuals have lower financial literacy, and report on average lower
savings, loans, and investments. Overall, among the 87 difference in means tests
for outcome variables, only seven are statistically significant at the 5% level.
However, ordered logit estimates and a Wald test indicate a joint significance
of variables at p-value 0.069. In the Appendix, Table C.3.1 shows balance at
baseline for the endline sample, excluding the attriters.

4.3.3 Take-Up and Attrition

The compliance rate upon invitation to the training among our baseline sample
was 67.02%. Overall, few variables correlate with take-up of the training, see
Appendix Table C.3.2. Within the treated clusters, participation rates are lower
on average among the more educated compared to those with fewer years of
education. This may reflect that they think there is less to learn. Among those
who are untargeted and thus serve as the spillover group, we find that wealth
proxied by number of assets correlates negatively with training participation.
This shows a tendency that those less well-off are more interested to participate
in a financial training. Similar to McKenzie and Puerto (2021), we find a positive
coefficient of previous training participation for take-up, however, our coefficient
is not statistically significant.

The endline survey tracks 90.72% of the baseline sample, making attrition
relatively low between the two waves, apart by more than 1.5 years. However,
respondents in the treatment clusters are 3.34% less likely to attrite than re-
spondents in the control clusters (92.21% tracking rate in the treatment clusters
against 88.87% in the control clusters). To understand why differential attrition
occurs, we exploit the different reasons for attrition that have been documented
in the endline survey, and we find suggestions that the differential attrition is due
to the differences in business survival.

There are five reasons for attrition: relocation, death, decline, sickness and
imprisonment, and cases where the reason is unknown. As shown in Appendix
Table C.3.3, relocation causes about 71% of the attrition cases, and only ten par-
ticipants declined to participate in the endline survey. Those participants who
relocated closed down the original business as interviewed in the baseline, and
migrated to another region. In addition, about half of them indicated directly
that their business collapsed and they had to shut down the business and leave.
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According to the baseline data, those who relocated had lower business perfor-
mance initially, compared to those participated in the endline survey, see Table
C.3.4.

Table 4.2: Attrition and its Reasons by Treatment Status

Attrition (=1) Relocation Reason (=1) Refusal Reason (=1) Other Reason (=1)

(1) (2) (3) (4) (5) (6) (7) (8)

Treated TCs -0.038** -0.030* -0.003 -0.005*
(0.016) (0.017) (0.003) (0.003)

Assigned to Training -0.038** -0.030* -0.001 -0.006**
(0.017) (0.017) (0.003) (0.003)

Spillover Group -0.038* -0.029 -0.006** -0.003
(0.019) (0.019) (0.003) (0.004)

Observations 2,177 2,177 2,177 2,177 2,177 2,177 2,177 2,177
R-Squared 0.015 0.015 0.017 0.017 0.008 0.009 0.009 0.009
Strata FE

Note: The table shows linear regression results with the binary dependent variable attrition in columns (1)-(2) and
reasons for attrition in columns (3)-(8). The regression models include strata fixed effects. Weighted by sampling
weights and experimental design weights. “Other” reasons include illnesses, imprisonment and death. Robust
standard errors, clustered at the trading center (TC) level, are in parentheses. *** p<0.01, ** p<0.05, * p<0.1.

When we regress the experimental design indicators on the attrition status and
control for strata fixed effects, we find that participants in the control clusters are
3.8 percentage points more likely to attrite than those in the treatment clusters.
We show these results in Table 4.2, column (1). According to column (2), there
is no difference in coefficients between being directly targeted or in the spillover
group. Thus, the differential attrition is not driven by treatment intensity, but
appears to be occurring on the trading center level. Columns (3)-(8) show that the
difference in attrition is almost completely driven by the difference in relocation
(or business closure) by treatment status of the trading centers. As we can see
from column (3), those in the treated clusters were 3.0 percentage points less
likely to close down their business and relocate between baseline and endline,
compared to those in the control clusters. There are only minor differences in
the probability of declining to participate in the endline survey across different
arms, or other reasons. Due to the overall small differences in attrition, we do
not further consider this issue in the following analysis.

4.4 Results

We show that the relatively short financial training program has significant effects
in several directions. Based on the positive effects, we further examine whether
spillover effects exist.
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4.4.1 Main Treatment Effects

The presentation of intervention outcomes follows the RCT-registration. The
outcomes are grouped into five planned intervention areas: (i) savings, (ii) debt
management, (iii) business investment, (iv) (budgeting and) record-keeping, and
(v) money transfer. Regarding areas (i) to (iv) we use two variables each, a binary
and a numerical variable. An exception is the missing binary information formal
debt (because information on volume is missing in the endline survey), and the
binary information on business investment which was missing in the registration.
Regarding money transfer, the training addresses the various functions that can
be used via mobile money and emphasizes also the transaction costs, in particular
for smaller money transfers. Overall, we have 20 outcomes for which we compare
the changes in the group of the invited micro-entrepreneurs relative to the control
group (the ITT).

Results in Table 4.3 show for the first four intervention areas almost consis-
tently positive coefficient signs. Exceptions are the outcomes “any debt taking”
and “debt volume” where the training aims for controlling debt taking so that the
negative insignificant coefficients are consistent with the expectation. The effects
on formal savings are highly significant; being assigned to the training increases
the likelihood of having savings by 4.6 percentages points (or 26% from 17.6
to 22.2 percentage points). In addition, being directly targeted leads to a 75%
increase in formal savings.6 The effects on business investments are significant
at the 10% level, increasing the likelihood of any investments by four percentage
points and the investment amount by 64%. By contrast, we do not find significant
results with regard to overall savings, debt taking, and record-keeping.

Regarding money transfers, the coefficient signs for the variety of uses of
mobile money are mostly positive (Table 4.4). Only mobile money transfers
to persons at other places have a negative sign, which may be due to teaching
cost awareness for relatively high transaction costs when making small transfers.
However, the coefficients are not statistically significant. Similarly, the active use
of mobile money has increased but not to a significant degree. The remaining five
out of the nine outcomes are affected significantly, i.e. two savings variables and
three variables on using of mobile money for business purposes. The economic
effect is sizable, and the incidence of having mobile money savings increases by 5.4
percentage points (or 29% from 18.4 to 23.8 percentage points). Being assigned to

6 Instead of using an approximation method to interpret the results for logarithmic outcome
variables, we here exponentiate the coefficient, subtract one from this number, and multiply
the result by 100.
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Table 4.3: Effects on Savings, Loans, Investments and Business Formality

Saving ln Formal ln Loan ln Formal Invest ln Record Separate
(=1) Saving Saving Formal (=1) Loan Loan (=1) Invest (=1) Personal

(=1) Saving (=1) (=1)
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

Control Mean 0.849 10.869 0.176 2.171 0.791 10.078 0.085 0.763 10.149 0.506 0.589

ITT and Spillover Effects
Assigned to Training 0.015 0.154 0.046** 0.560** -0.023 -0.358 0.022 0.040* 0.495* 0.011 0.018

(0.020) (0.265) (0.020) (0.263) (0.021) (0.246) (0.014) (0.021) (0.288) (0.028) (0.026)

Spillover Group -0.017 -0.341 -0.002 0.006 -0.021 -0.455 0.000 0.001 -0.038 0.010 -0.013
(0.022) (0.314) (0.021) (0.279) (0.024) (0.290) (0.018) (0.028) (0.376) (0.031) (0.022)

T = Spillover (p − value) 0.100 0.076 0.047 0.073 0.954 0.720 0.255 0.097 0.099 0.970 0.136
Observations 1,975 1,975 1,975 1,975 1,975 1,975 1,975 1,975 1,975 1,975 1,975
R-Squared 0.075 0.083 0.101 0.088 0.061 0.071 0.059 0.157 0.163 0.118 0.112

Note: Table shows regression results, controlling for the lagged variable, dummies for missing values, enumerator FE, face-to-face
interview dummy, and strata FE. Weighted by sampling weights and experimental design weights. Standard errors are clustered
at the trading center level and displayed in parentheses. *** p<0.01, ** p<0.05, * p<0.1

the training further increases mobile money savings by 68%. In addition, mobile
money use for business purposes, such as payments in general, and specifically for
suppliers increases in its likelihood by 4.2 and 5.2 percentage points, respectively.
In the control group, respondents report that almost 4% of their customers paid
on average using mobile money. This increases by 1.2 percentage point (i.e. by
about 30%) for the targeted micro-entrepreneurs.

Table 4.4: Effects on Mobile Money Use

MM # MM MM ln MM ln MM MM MM
Active Active Saving MM Transfer MM Payment Supplier Customer
(=1) (0-4) (=1) Saving (=1) Transfer (=1) (=1) Share
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Control Mean 0.912 1.839 0.184 2.030 0.777 9.348 0.789 0.379 0.037

ITT and Spillover Effects
Assigned to Training 0.016 0.058 0.054*** 0.519** -0.019 -0.177 0.042* 0.052* 0.012*

(0.016) (0.052) (0.020) (0.234) (0.027) (0.332) (0.025) (0.028) (0.007)

Spillover Group -0.011 -0.094 -0.015 -0.157 -0.085*** -0.972*** 0.023 0.026 0.005
(0.019) (0.058) (0.027) (0.313) (0.030) (0.364) (0.024) (0.036) (0.008)

T = Spillover (p − value) 0.127 0.008 0.011 0.031 0.017 0.014 0.464 0.564 0.383
Observations 1,975 1,975 1,975 1,975 1,975 1,975 1,975 1,975 1,975
R-Squared 0.101 0.137 0.070 0.072 0.078 0.086 0.162 0.144 0.131

Note: Table shows regression results, controlling for the lagged variable, dummies for missing values, enumerator FE,
face-to-face interview dummy, and strata FE. Weighted by sampling weights and experimental design weights. Standard
errors are clustered at the trading center level and displayed in parentheses. *** p<0.01, ** p<0.05, * p<0.1

The positive result on formal savings and mobile money savings in combina-
tion with no significant increase in overall savings motivates a closer look. As
informal savings increase slightly (but not significantly) more for the targeted
than the control group, it is the semi-formal savings via SACCO’s or ROSCA’s
where savings increase less for the targeted, that cause the insignificant result for
total savings. As semi-formal institutions actually hold the majority of savings,
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we generally see a relative shift in savings from semi-formal to mobile money and
informal savings, while formal savings decline in absolute volumes. The group
being directly targeted, however, shifts more to mobile money and withdraws less
from formal savings which is in line with the training objective, in order to avoid
paying withdrawal fees, which can be high when withdrawing small amounts.
There may be also some relative increase in total savings, but this is not signifi-
cant in our main specification.

Overall, the evaluated financial training program causes several changes in
financial behavior. In line with a similar training conducted in a neighboring
area in rural Uganda (Kaiser and Menkhoff, 2018), there are positive effects on
savings and investment, but no significant impacts on debt and record-keeping.
The emphasis on mobile money in the current intervention increases the use of
specific functions of mobile money. These results provide the basis to examine
the potential effect of spillovers.

4.4.2 Spillovers of the Training Program

The spillover effects of this financial training program are measured as the effect
on those individuals in the treated trading centers who are not directly invited
to the training. This randomized saturation design is chosen purposely to being
able to identify spillovers. Results are provided in Tables 4.3 and 4.4 in the rows
below the treatment effects on those assigned to the training.

We find that coefficients on the spillover effect are often negative; this applies
to nine out of those 16 coefficients which are positive for the directly targeted,
while the remaining four outcomes are negative but in line with intervention
expectations. This pattern of nine negative, seven positive and four debatable
coefficients indicates that positive spillovers do not dominate in any case. Among
all the 20 spillover coefficients in Tables 4.3 and 4.4, only two are significant,
showing negative spillover effects of the intervention on the number and volume
of transfers via mobile money.

While we observe some negative spillovers, it is not fully clear why the spillover
group reduces the use of mobile money transfers even stronger than the control
group. In general, it is not obvious why the coefficients are often negative in our
setting. The most conventional explanation of a crowding out effect is not really
convincing here. There may be two anecdotal explanations. First, it may be that
we have different forms of reporting behavior across groups. Those who are not
invited to the training and serve as the spillover group might feel discriminated
and thus under-report their financial behaviors. Second, there may be a shift in
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financial transactions from the spillover to the targeted group within the treated
trading centers. For example, when the spillover micro-entrepreneurs have a need
of transferring money to friends or family in another village, they may ask those
who are targeted to finish the transaction as they may be expected to know better
how to make a mobile money transfer. However, this mechanism is hard to test
with our data. Thus, we report the spillover effect but remain silent on a plausible
explanation.

Another view on potential spillovers is the test of equivalence of the interven-
tion effects for the targeted and the spillover group as shown in the third row of
Tables 4.3 and 4.4. Largely in line with the earlier presented results, most sig-
nificant treatment effects go along with a significant difference from the spillover
group. Finally, the largely insignificant effect on the spillover group dilute the
treatment effects so strongly that measuring the total causal intervention effect in
treated markets relative to control markets eliminates most significant treatment
effects (see robustness section).

In general, we interpret these results as clear evidence against positive spillovers.
The many negative signs may even raise concerns whether under specific cir-
cumstances negative spillovers do occur. We leave this investigation to further
research.

4.5 Robustness

We check the robustness of our results from three perspectives. First, we analyze
the overall ITT effect by comparing both directly targeted and spillover individ-
uals in the treated clusters with those in the control clusters (see equation (4.2)).
Second, we estimate the impact on the compliers and defiers, i.e. those who were
invited to and participated in the training, and those who were not invited and
did not participate (see equations (4.3)-(4.5)). Finally, we replicate the main
analysis and the two robustness checks without weight adjustments, similar to
McKenzie and Puerto (2021), and compare the results with those with weight
adjustments.

The cluster-level ITT results are set out in Panel 1 in Appendix Tables C.4.1
and C.4.2. As we see from the previous section, the spillover effects are small
and sometimes even negative. Thus, we expect that the combined effect on the
targeted group and the spillover group should be smaller than the effect on the
targeted group and may become insignificant. Indeed, we could see that most
of the cluster-level ITT effects are insignificant. Only five coefficients remain
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significant at the 10% level. These include that micro-entrepreneurs are more
likely to save formally and have larger amount of formal savings when they are
located in treated trading centers. Moreover, they have on average smaller loans
and increase the incidence of mobile money savings as well as using mobile money
to pay suppliers.

In a second analysis, we look at a more narrowly defined treatment group.
We estimate the impact on the compliers and defiers only using a two-staged
least squares regression analysis. The remaining micro-entrepreneurs within the
treated trading centers are thus excluded this analysis, i.e. those who were invited
but did not participate in the training, and those who were assigned as spillover
group but participated in the training. The expectation is that the program has
even larger treatment effects on the complied participants than on the directly
targeted (as covered in the main analysis, see Tables 4.3 and 4.4). As participation
is partly endogenous due to self-selection, we follow Banerjee et al. (2007) and use
an IV approach by using the invitation as instrument in the first stage regression.

The LATE results are shown in Panel 2 of Appendix Tables C.4.1 and C.4.2.
Compared to the results from the main analysis, we could see that the program
has a more significant and larger positive impact on the compliers. For instance,
apart from the positive effect on formal savings and business investments, we also
observe that participants profit from the training by significantly increasing their
total amount of savings compared to the control group.

Finally, as the third robustness check we re-estimate our main analysis but
do not perform re-weighting accounting for sampling probability at baseline. The
results are set out in Appendix Tables C.4.3 and C.4.4. We find that the results
remain mostly stable, and our results are robust to different weight adjustments.

4.6 Conclusion

This study evaluates the effect of a financial education training on three objec-
tives. First, the main focus is assessing the potential spillover of the training
within markets. This is an issue that is little researched but of high policy rele-
vance. Second, the analysis of spillovers requires that there is any impact of the
underlying treatment, so that we choose a treatment format, “active learning”,
which is known to generate relatively high impact. Third, we incorporate the
proper use of mobile money into the training as this innovation increases rapidly
in importance.
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We get clear results on all three objectives. To start with the basis, we find
that the financial education intervention has effects similarly to those found in a
related training by Kaiser and Menkhoff (2018): the treatment significantly in-
creases formal savings and investments more than one year after the intervention,
but it does not improve record keeping. The insignificant result on debt taking
may be in line with the objective to avoid “unnecessary” borrowing. Second,
regarding mobile money we find that the training succeeds in increasing the use
the savings function of mobile money and the use of several payment functions.
The effect on (expensive) transfers is rather a reduction which is consistent with
the training ambitions. Finally, regarding spillovers we do not find a significant
effect. We are somewhat surprised, however, by the often negative coefficients
among the spillover group, a result that deserves further attention.
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5.1 Introduction

Starting in early 2020, many governments have put in place containment mea-
sures to slow the spread of the COVID-19 pandemic. While targeting at flat-
tened infection curves and saving lives, the lockdowns disrupted consumption
and global economic operations (Battistini et al., 2021; Chen et al., 2021; Ozili
and Arun, 2020). Among the global poor, the situation was particularly chal-
lenging. From surveys among 30,000 respondents in April-June 2020, Egger et al.
(2021) find significant immediate declines in employment, income, and food secu-
rity in Bangladesh, Burkina Faso, Colombia, Ghana, Kenya, Rwanda, and Sierra
Leone. Should these effects continue, the risk of poverty for vulnerable house-
holds is high. However, it remains unclear how the past lockdowns continue to
affect on the people and businesses in low income countries.

In Uganda, micro-entrepreneurs account for the majority of businesses and
play a crucial role in the economy. Understanding the impact of lockdowns on
this group beyond the immediate effects is important to design better policies
and development assistance.

We provide evidence on the medium-term impact of COVID-19 measures on
rural micro-entrepreneurs in Western Uganda, utilizing survey data from both
one year before and several months after the immediate lockdown period. The
sample is based on an extensive in-person baseline survey of 2,177 respondents in
spring 2019. The endline survey reaches 91% of the baseline sample using both
phone and in-person interviews between October 2020 and April 2021, thus at
least six months after the stay-at-home national lockdown was imposed.1

The survey data provide us with unique information on the individual duration
of business closure due to COVID-19. Moreover, we collect detailed information
on business performance, financial behaviors, and mobile money use, both before
and after the imposed shutdown. This allows us, first, to investigate the variation
in business closure duration and illustrate several correlating characteristics to
understand what drives compliance to the national lockdown regulations. In a
second step, we exploit the variation of the length of shutdown across businesses
and estimate the effect of shutdown length on business performance, household
finance, and mobile money use. We apply a difference-in-difference estimation by
exploiting the variation in business shutdown length across businesses and across
time.

1 We utilize the first two rounds of panel data collected for a randomized controlled trial,
evaluating the impact of a financial education program implemented in 2019 (Hamdan et al.,
2021). The program has no effect on business shutdown due to COVID-19.
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This paper adds directly to studies investigating the impact of COVID-19 lock-
downs on livelihoods in low income economies. In Uganda, negative immediate
effects on business profits, household income and consumption are documented
both in the capital (Hartwig and Lakemann, 2020) and rural areas (Mahmud and
Riley, 2021). Moreover, similar findings are reached via an online survey study in
Uganda and Kenya (Kansiime et al., 2021). COVID-19 lockdowns are found to
cause huge immediate financial stress for households in Bangladesh (Rahman and
Matin, 2020), India (Gupta et al., 2021), Pakistan (Malik et al., 2020), and Sene-
gal (Le Nestour et al., 2020). Most evidence highlights that poorer households
are more vulnerable to the negative shock.

Compared to the existing evidence, this paper provides insights in four ways.
First, this study differs from the previous studies by providing medium-term
impact analysis about one year after the national lockdown started. This is rel-
evant as the negative impact on livelihoods may extend beyond the immediate
shutdown period. Long lasting effects could not only be different from the imme-
diate impact but also heterogeneous, with households and businesses recovering
from the shock at different speeds and their individual experiences shaping their
long-run behaviors. From financial diaries, Rönkkö et al. (2022) find evidence
for this concern among 60 Bangladeshi households. While the negative effect on
household finance was worst during the lockdown, and there was some recovery
during the subsequent two months, further decline occurred again in August and
September 2020, thus suggesting lasting negative effects on the poor.

Second, we discuss the compliance with COVID-19 restrictions, a topic pre-
dominantly studied in high income countries. This relates to existing evidence
from 92 interviews across six communities in Bangladesh on the compliance with
the national six-week lockdown (Ali et al., 2021). They argue that a lack in state
capacity and public criticism of the relief regime caused the low compliance in
the South Asian country. Our analysis relies on a large regionally representative
sample, and provides novel evidence from rural Uganda.

Third, our study is built on an extensive panel of 1,975 regionally represen-
tative respondents, enabling the, to date, largest study on the economic impact
of COVID-19 in East Africa. In addition, the attrition between the baseline
and follow up surveys is small – less than 10%. Both increase the internal va-
lidity of the findings. Moreover, in contrast to previous studies, we focus on
micro-entrepreneurs and their finances, as this group is large and relevant in low
income economies.
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Fourth, this study also adds to the emerging literature on individual behaviors
after an extreme and negative shock in a rural setting. For example, Blumen-
stock et al. (2016) point out that mobile money use and transfers increased after
an earthquake in Rwanda. Mobile money is shown to have profound impacts
regarding informal risk sharing (Jack et al., 2013; Jack and Suri, 2014). Simi-
larly, we provide consistent evidence that the use of mobile money increases in
the aftermath of an unexpected shock.

Our analysis reveals several findings. First, the variation in reported business
closure is substantial. Service businesses are particularly affected by the decree.
On average, the less educated are more likely to close their business longer rela-
tive to those with higher education; however, the illiterate are least likely to do
so. In addition, those with less access to mobile money, as well as those more
independent from mobility restrictions, shut down more shortly as well. At the
trading center level, we find that a higher share of local service industry and a
longer distance to the main town are linked to a longer shutdown.

Second, we document that financial stress increases after the COVID-19 lock-
down but, at the same time, the adoption of financial innovation increases. We
document that micro-entrepreneurs carry a higher debt burden and are more
likely to be late with loan payments. Meanwhile, although they generally increase
savings, most of this rise is from informal savings. Business performance, mea-
sured from profits and investments, is on average worse than during pre-pandemic
levels. In addition, we find that the sampled micro-entrepreneurs considerably
increase their use of mobile money after the national lockdown, both at the ex-
tensive and the intensive margins. This could be driven by the temporary fee
waivers in spring 2020, changes in awareness and preferences, and restrictions
to physical mobility. The rise in mobile money use also speaks for risk sharing
within social networks during an economic crisis.

Third, we find from a difference-in-difference estimation results that longer
business shutdown is associated with a lower probability of business survival as
well as lower profits and smaller investments in the medium term. The incidence
of business shutdown is linked to a higher debt burden and lower financial safety.
On the upside, we show positive effects of business shutdown on active mobile
money use, especially for business purposes.

Taken together, these findings suggest that the financial downturn experienced
by micro-entrepreneurs in Uganda lasts beyond the imposed lockdown period.
Moreover, compliance with lockdown rules is quite heterogeneous. It is important
for policy makers to consider the determinants of this heterogeneity. For example,
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targeting information campaigns to the illiterate population could be fruitful for
efforts to increase compliance with regulations, while service businesses could be
especially aided via financial support programs.

The structure of this paper is as follows. In Section 5.2, we outline the course
and implications of the enforced COVID-19 measures in Uganda. Section 5.3
describes our data and empirical strategy. Section 5.4 provides suggestive evi-
dence that the observed variation in business closure length is correlated with
several business and respondent characteristics. In Section 5.5, we present our
main results on the impact of business closure on business performance, financial
well-being, and financial behaviors. Section 5.6 provides policy suggestions and
concludes.

5.2 Background on the Ugandan Lockdown

The Ugandan government reacted to the COVID-19 pandemic with strict re-
strictions to social interactions and mobility. Already on March 18, 2020, public
gatherings were suspended, including church services, weddings, cultural meet-
ings, and rallies. Moreover, pubs were ordered to close. On March 22nd, measures
were tightened with a strict stay-at-home lockdown. This lasted for six weeks un-
til May 5th. After this date, a few businesses were allowed to operate, including
factories, garages, hardware and metal-working businesses, and restaurants for
take away. However, most businesses and schools still had to remain closed.
These restrictions were prolonged by another twelve weeks through July 27th,
after which most of the businesses were gradually allowed to re-open. Even in
November 2021, many restrictions still remain: most schools are still closed; some
businesses such as bars and night clubs have not been permitted to operate; buses
and taxis have to operate at half capacity; and there is a night curfew.

In a nutshell, the national lockdown imposed a shutdown for most micro-
enterprises that lasted between six and 18 weeks according to official regulations;
however, even 20 months after lockdowns were initiated, some still cannot operate
as usual.

To compare the Ugandan measures to those of other sub-Saharan countries,
the Oxford COVID-19 Government Response Tracker’s Stringency Index (Hale
et al., 2021) is a useful measure. The index ranks the strictness of government
pandemic responses on a scale of zero to 100. The composite measure includes
nine metrics: school closures, workplace closures, cancellation of public events,
restrictions on public gatherings, closures of public transport, stay-at-home re-
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quirements, public information campaigns, restrictions on internal movements,
and international travel controls. In the Appendix D.1, Figure D.1.1 shows that
Uganda exhibits a very high index value until September 2020, dropping down
thereafter until increasing again in July 2021, compared to 43 other sub-Saharan
countries. It is noteworthy that African lockdowns are generally stringent com-
pared to those of other continents while economic support to citizens is simulta-
neously lower (Lakemann et al., 2020).

Due to limited testing, it is difficult to ascertain the extent of COVID-19
diffusion and health effects within the Ugandan population. By October 4, 2021,
there have been a total of 123,976 confirmed cases and 3,160 deaths.2 This is
in a context of a population of 46 million in 2020. Roughly three out of four
Ugandans are younger than 25, making it one of the youngest countries on the
planet. Less than 2% were older than 65 in 2019 and 74% live in rural areas.3

With regard to the economy, the World Bank (2020) reports severe effects of
the COVID-19 pandemic in Uganda. These come from the long lockdown, border
closures, and further side effects of disruption in global demand and supply chains.
Real GDP growth is expected to contract by up to 1% in 2020, compared to 7.5%
growth in 2019.4

The imposed strict lockdown in Uganda did not just affect businesses directly
through their opening ban, but also indirectly via social distancing and reduced
mobility. Thus, the length of each business’s shutdown and the economic conse-
quences may not only be attributed to the lockdown directly, but also indirectly.
For example, businesses might have fewer customers during the lockdown and
afterwards due to reduced demand. They might also be short of goods such as
products for resale and tools during and after the lockdown. In fact, Mahmud
and Riley (2021) find that 58% of their Ugandan sample (1,075 rural households
in the districts Kagadi and Kyenjojo) in May 2020 report that the main reason
for business closure was regulation. However, 29% say that they mainly closed
not because of the imposed lockdown, but because no customers came or no

2 These numbers are from Worldometer, retrieved October 04, 2021, 09:20 GMT.
3 See Worldometer, retrieved October 4, 2021, 09:20 GMT.
4 The World Bank (2020) further reports that “the COVID-19 crisis is threatening to reverse

some of the gains made on structural transformation and the declining poverty trend of the
past decade. This transformation was characterized by a reduction in the workforce employed
in on-farm agriculture and a take-off in industrial production, largely in agro-processing.
However, following the COVID-19 shock, there have already been widespread firm closures,
permanent layoffs in industry and services, a rapid slowdown of activity particularly in the
urban informal sector, and a movement of labor back to farming. At the same time, household
incomes have fallen which is concerning given the high levels of vulnerability to poverty,
limited social safety nets, and impacts this might have on human capital development and
Uganda’s capacity to benefit from its demographic transition.”

https://www.worldometers.info/coronavirus/country/uganda/
https://www.worldometers.info/demographics/uganda-demographics/
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stock was available for them to sell. See Appendix Table D.1.1 for all reported
main reasons. This information makes a high variation in the realized length of
business closures likely – both within and beyond the actual lockdown period.

In our follow up survey, we collected qualitative evidence on what caused the
variation in business shutdown length. First, there is variation across different
villages. The respondents indicated that the strictness of the enforcement to the
national lockdown orders by local leaders and the resident district commissioners
may vary. Second, within villages, different micro-entrepreneurs had different
levels of compliance to the national lockdown regulations. For example, some
respondents closed down the businesses due to the lockdown rules directly or in-
directly. There is a higher cost of running a business during the lockdown period.
Some reported suffering from high transport fares during and after the lockdown,
meaning they could not afford to go to towns to buy goods. Local corruption
was reported to occur more frequently, increasing the cost of business operation.
Some respondents reported goods being confiscated when a business operated
illegally and then had to pay a bribe in order to release the goods. During the
lockdown, some respondents reported that they focused fully on agricultural cul-
tivation of their land. Further, some business premises were broken into during
the lockdown and trade items were stolen, therefore causing even more losses
to the owners. There were also some reported non-compliance with the order
of the strict lockdown. For instance, some businesses continued to operate ille-
gally from the backdoor. Some respondents stated that they would open briefly,
keeping their eyes open for authorities. Others would get orders from clients,
then open briefly or deliver the goods to customers without having to open the
business.

5.3 Method

5.3.1 Data

The study region for our panel data spans 108 rural trading centers in the Kaba-
role district of Western Uganda. Trading centers are shopping streets along village
roads where almost all shops are located and where the main business activity
occurs. Their distribution is shown on a map in Figure 5.1. These locations were
mapped in cooperation with local officials and the staff at the Mountains of the
Moon University in November 2018. The average distance to the district’s main
town, Fort Portal, is about 28 minutes by car or 19 kilometers (ranging between
three and 50 kilometers). In addition, trading centers vary in size, ranging from
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about five to 392 settled micro-entrepreneurs, with an average of 51 (median 35).
Trading centers with 100 or fewer small businesses tend to be less busy, with
businesses typically closed for parts of the day. In these small trading centers,
we target all open shops at the time of the visit to interview sufficient business
owners in these locations. In the nine larger trading centers, we randomly ap-
proach every third open business.5 The share of micro-entrepreneurs declining
to participate is negligible. Overall, we sample a large, regionally representative,
fraction of micro-enterprises in our study region. We interview about 41% of the
estimated total, thus 2,177 rural micro-entrepreneurs, representing an average of
21 per trading center.

Figure 5.1: Distribution of Trading Centers in Kabarole

Note: This figure displays the location of the 108 trading centers and the district
capital, Fort Portal, in the Kabarole district in Western Uganda.

Our baseline survey is implemented via in-person interviews from February to
April 2019 with trained local university students as interviewers, supervised by
local researchers and the authors. We follow up with our sample via phone surveys
from October to December 2020 and face-to-face interviews in March and April

5 This sampling strategy produces a mean interviewee fraction of 47% in the smaller trading
centers and 35% in the larger centers.
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2021, ultimately reaching about 91% of the baseline sample.6 Thus, after more
than 1.5 years, we successfully re-interview 1,975 of the micro-entrepreneurs.7

We document the reasons for the moderate attrition during the follow up sur-
vey. 88% of the attrition is due to a relocation of a micro-entrepreneur out of our
study region, with only 25 cases of attrition due to refusal, death, imprisonment,
or sickness. The relocated are characterized by worse business performance at
baseline. Therefore, we suspect that they are more likely to close down the orig-
inal business permanently and move away as their businesses might have a lower
chance of surviving the COVID-19 crisis. Our study results on the negative lock-
down impact on business performance may be downward biased since all effects
are conditional on the fact that the micro-enterprises survived the COVID-19
crisis.

Both baseline and follow up surveys cover the financial situation of the busi-
nesses and the owners in detail, particularly their profits, and their saving, in-
vesting, borrowing, and transfer behaviors, as well as their use of mobile money.
In the Appendix D.2, we provide variable definitions. Importantly, the follow up
survey includes a question on the length of business closure due to COVID-19.

Summary statistics of our panel sample at baseline are displayed in Table 5.1.
Almost two-thirds of all micro-entrepreneurs are female. They average 34 years of
age and have seven years of work experience in a business. About 62% run a retail
or wholesale business, while 28% manage a service business, with the remaining
10% working in the manufacturing sector. While 81% are formalized with a
trading license, only 22% keep business records. While almost all respondents
have access to mobile money services, only 22% own a bank account. On average
they make a monthly profit of US$ PPP 133, and have outstanding loans almost
twice that amount (34% had a loan at baseline). Before COVID-19, the micro-
entrepreneurs had, on average, 2.8 times their monthly consumption as savings.
However, it is noteworthy that the median total savings are only 162 US$ PPP,
meaning actually less than one month’s consumption in savings. Every third
business is not located along a main road in the district and, as such, can be
considered as being remote.

6 The follow-up is implemented in cooperation with Gaplink, an independent Ugandan research
company.

7 The phone survey conducted in winter 2020 successfully interviews 73% of the baseline sample,
making up to eight attempts to reach respondents via the contact information collected at
baseline. We then follow up with the micro-entrepreneurs who are not reached on the phone
via face-to-face interviews in spring 2021.



86 Chapter 5

Table 5.1: Summary Statistics

Variable Mean Std. Dev. Obs.
Female 0.633 1,975
Age 34.238 11.716 1,967
Married 0.504 1,975
Illiterate 0.117 1,975
Years of Education 8.830 4.596 1,975
Previous Financial Education 0.374 1,975
Financial Literacy (Std.) 0.013 0.767 1,975
Risk Tolerance (Std.) 0.019 0.994 1,975
Work Experience (Years) 7.147 7.809 1,975
Household Size 4.039 2.470 1,975
Number of Assets 37.565 17.697 1,975
Consumption per Adult Equiv. (US$ PPP) 199.302 123.732 1,975
Retail/Wholesale Business 0.625 1,975
Services Business 0.277 1,975
Manufacturing Business 0.098 1,975
Trading License 0.813 1,975
Record-Keeping 0.219 1,975
Number of Workers 0.430 0.715 1,975
Mobile Money Account 0.867 1,975
Bank Account 0.219 1,975
Monthly Profit (in US$ PPP) 133.420 178.860 1,938
Investments in Past Year (in US$ PPP) 1,182.489 2,288.314 1,947
Current Loans (in US$ PPP) 226.675 632.492 1,975
Total Savings (in US$ PPP) 564.654 1,229.620 1,975
Remote Location 0.311 1,975
Mobile Money Agent Density 3.941 3.600 1,975
Network Quality (0-10 Scale) 7.246 2.151 1,975

Note: The table shows summary statistics for 1,975 small business owners in the
rural Kabarole district in Western Uganda at baseline (27th February-11th April
2019). The variables consumption, profits, investments and loans are winsorized
at 99% and converted from Ugandan Shilling (UGX) using the 2019 PPP conver-
sion factor for private consumption for Uganda: 1 US$ = 1,235.95 UGX (World
Bank, 2019). To calculate the adult equivalent of household-level consumption,
we use the OCED-modified scale, first proposed by Hagenaars et al. (1994) which
assigns the weight 1 to the household’s first adult, 0.5 to each additional one, and
0.3 to each child.
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5.3.2 Empirical Strategy

As a first step, we estimate the correlates of the extent of business closure because
of COVID-19. As described in Section 5.2, the business shutdown may vary across
trading centers and as well as within trading centers across micro-entrepreneurs.
Both levels of variation are of interest to policy makers to understand on who
and where it is important to focus. Thus, we estimate what characteristics at
the business and trading center levels predict shutdown. First, at the individual
business level, we use the following model for the analysis:

Shutdowni = α + β′Xi0 + ϵi (5.1)

where Shutdowni is the self-reported business shutdown decision by micro-
entrepreneur i. On the right hand side, α is a constant and Xi0 includes a set of
observed characteristics of micro-entrepreneur i at baseline. The standard errors,
ϵi, are clustered at the trading center level. With a large number of possible
explanatory variables Xi0, a model could be easily over-fitted. Therefore, we use
the machine learning technique, LASSO (Tibshirani, 1996), to select the variables
which best explain the variation in the shutdown decision. The procedure reduces
the complexity of the model and aims to solve the covariate selection problem.
The chosen determinants are presented in Section 5.4.

Second, we study the correlates of trading center characteristics and the av-
erage business shutdown decisions within them, as follows:

Shutdownv = α + β′
1Zv0 + β′

2Xi0ˆ + ϵv (5.2)

where Shutdownv captures either the mean shutdown incidence or mean shut-
down duration within trading center v. Zi0 includes the distance to the district
main town. In addition, the model includes Xi0ˆ , the local average of selected
respondent characteristics. Similarly, we use LASSO to select the trading cen-
ter level characteristics that explain the between trading center variation in the
average business closure decisions. ϵv stands for the standard errors.

Finally, we study the economic impacts of COVID-19 related business closure
on the micro-entrepreneurs. We first perform descriptive analysis by estimating
the mean of each outcome of interest by the two survey waves (before and after
the COVID-19 shock). Then, we use a difference-in-difference estimation to tackle
the effects of the individual shutdown on micro-entrepreneurs. Specifically, the
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model takes the following form:

Yit = α + βShutdownit + θi + γt + ϵit (5.3)

where Yit is the outcome of interest of the business or micro-entrepreneur i

surveyed at the baseline (t = 0) or follow-up (t = 1) survey. α is a constant.
Shutdownit is the self-reported business closure due to COVID-19 restrictions,
measured in number of weeks or a binary variable indicating the incidence of the
business shutdown. The business shutdown length or incidence takes the value
of zero for all the observations in the baseline survey. θi refers to the business
fixed effects, controlling for all the business-specific characteristics that may affect
the outcome directly. Moreover, γt denotes the year-month fixed effects, which
further adjust for changes in the outcomes due to seasonality or any macro shock
affecting all micro-entrepreneurs in the same month. The year-month fixed effects
also take into account potential differences due to interview method, since all face-
to-face follow up interviews took place in March and April 2021. The estimation
of β relies on the comparison of the same business before and after the shutdown,
as well as the variation of shutdown length or incidence across businesses. All
standard errors are clustered at the baseline trading center level.

5.4 Correlates of Business Shutdown due to
COVID-19

In our follow up survey, respondents were asked “Did you have to shut your
business due to the corona virus (COVID-19)? If yes, for how many weeks?.”
We show the distribution of answers (in percentages) in Appendix Figure D.3.1.
Generally, it shows a shorter shutdown than the expected six to 18-weeks imposed
by the Ugandan government. Around every fourth respondent did not close their
business at all. In turn, 72% report that they closed their business due to COVID-
19, and 50% shut for six weeks or longer. Conditional on any closure, they shut
down on average for eleven weeks (median 12), with closures ranging between
one and 52 weeks. Thus, only half of the respondents closed their business in
accordance with the lower bound of the lockdown regulations, while others did
so for much longer than required. To better understand why business closure
is so heterogeneous, we discuss some factors that could be at play and provide
suggestive evidence.
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First, there is likely local variation in information dissemination and the level
of enforcement of lockdown measures by local officials. This could affect compli-
ance throughout our sample and also cause differential knowledge about COVID-
19 and imposed regulations. Second, micro-entrepreneurs possibly closed their
business longer than being obliged to due to individual health and safety con-
cerns, or any other personal issues. For example, this could be the case due
to low profitability, low sales and inventory, and higher transport fares, making
outside options such as cultivating land more attractive. Actually, business in-
come was more than 20 percentage points more likely to fall than farm income in
Uganda between May and August 2020 (Josephson et al., 2021). While we cannot
disentangle the exact reasons for individual business closure related to the pan-
demic, we are able to assess the general correlates of business shutdown. This is
important for understanding what business types and which micro-entrepreneurs
comply more to the policy and are most affected by consequences of longer busi-
ness closure, as discussed in the next section.

We use LASSO to select the determinants for business shutdown among 128
possible explanatory variables from the baseline survey data. For the binary
dependent variable of any business closure, three variables are selected by the
approach as relevant determinants. For the continuous variable, length of business
closure measured in number of weeks, 15 variables are chosen. After selecting
these substantial variables, we conduct the ordinary least squares regression (OLS
post-LASSO) in a multivariate analysis. We plot the resulting coefficients in
Figure 5.2. This presentation accentuates the relative impact of the coefficients
on the shutdown probability.

Most significant are the business type characteristic, an indicator of extreme
remoteness, mobile money use, and illiteracy. According to the LASSO approach,
variables such as debt, financial literacy, and risk preferences are not important
determinants of business closure due to COVID-19. The related full regression
results are shown in Appendix Tables D.3.1 and D.3.2.

It is striking that businesses in one sector were more likely to be closed and
shut down longer: owning a service business is associated with both higher like-
lihood and longer business closure. On average, they closed almost three weeks
longer than retail or manufacturing businesses. Appendix Figure D.3.2 visual-
izes these differences by business type. As we control for factors such as profits,
investments, and work experience,8 we speculate that the driving factor of this

8 On average, service businesses made 19% less profits, were three percentage points more likely
to have made investments in the past year before baseline, and their owners have about 1.5
years less work experience.
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Figure 5.2: Post-LASSO Correlates of Business Shutdown due to COVID-19

(a) Incidence of Shutdown

(b) Length of Shutdown

Note: The figure displays the point estimates and their confidence intervals of
post-LASSO (OLS) regression results. These are shown in Appendix Table D.3.1
and D.3.2.
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distinction is the higher contact intensity and resulting perceived COVID-19 risks
associated with this sector compared to other types of micro-enterprises. More-
over, they could be perceived as less of a necessity by their customers, driving
down demand. These possible explanations most apply to two specific service
businesses: hair and beauty salons, and restaurants. Compared to all others,
they even closed an additional five and two weeks, respectively. In turn, older
and more experienced business owners were less likely to close their business,
possibly due to higher opportunity costs.

Finally, three other factors stand out: living in a very remote location where
one needs to take a motorcycle taxi (boda) to the nearest mobile money agent
(this is the case for only 5% of the panel), is on average associated with closing
the business for about two weeks less. A similar effect is observed with the
financial behavior of using mobile money to pay suppliers (just 3.5% of the panel
did so at baseline). This could be due to a higher independence from mobility
restrictions. Lastly, being illiterate also correlates negatively with the number
of weeks a business closed. This attribute applies to 12% of the panel. It could
be that COVID-19 awareness campaigns and the lockdown declaration did not
reach them due to their limitation and also failed to reach those in very remote
locations.

In sum, we find suggestive evidence that service businesses are more likely
to have longer business closure. These should be specifically targeted by aid
programs to compensate for their substantial losses. At the same time, those very
remote, those independent from mobility restrictions to reach suppliers, and the
illiterate appear to have complied less with (or known less about) the lockdown
regulations and could be less affected by the national shutdown.

Next, we investigate whether two trading center characteristics and the micro-
entrepreneur composition correlates with local average business shutdown. This
would be relevant to design any regional policy focus.

In Table 5.2, we show the results of a linear regression across the 108 trading
centers. Similar to before, we use LASSO to select the relevant determinants for
business shutdown on the trading center level. The approach selects seven and
three variables for the incidence and extent of business closure, respectively. We
find that the local probability of business closure increases with distance to the
district main town: ten additional kilometers to the main town are, on average, as-
sociated with a three percentage point higher likelihood of local business closure.
In addition, trading centers not located along a main road have a five percentage
point higher shutdown incidence. We argue that this suggests a larger impact of
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opportunity costs rather compared to lockdown enforcement, since those trading
centers closer to the city are larger and along main roads. More rural micro-
entrepreneurs may retreat more easily to farming (at baseline, there is a strong
positive correlation between distance to the main town and non-business income
sources).

Lack of easy access to mobile money relates to much shorter shutdown. This
could be due to two reasons. First, low access to mobile money could be an indi-
cator of extreme remoteness, causing a lack of information about the regulations.
Second, having low access to mobile money services also affects the risk sharing
ability of the micro-entrepreneurs in this location.

Table 5.2: Cluster-Level Correlates of Business Shutdown due to COVID-19

Any Closure # Weeks of Closure
TC-Level Mean TC-Level Mean

(1) (2)
Distance to District Main Town (km) 0.003***

(0.001)
Remote Location 0.047*

(0.027)
Services Business Mean 5.755***

(1.936)
Number of Children in Household Mean -0.092*** -0.827**

(0.017) (0.349)
Has to Take Boda to Nearest MM Agent Mean -0.245*** -3.639***

(0.061) (1.189)
ln Profits Mean 0.026*

(0.015)
Able to Manage Money (1-4 Scale) Mean 0.076

(0.050)
Missing: Father Education Mean 0.133

(0.107)
Constant 0.630*** 11.795***

(0.208) (1.670)
Observations 108 108
R-Squared 0.494 0.237

Note: The table shows post-LASSO (OLS) regression results with the binary dependent
variable being mean of any reported business closure due to COVID-19 on the trading
center (TC) level in column (1), and the continuous dependent variable being the mean
number of weeks of such business closure (not dependent on any closure) in column
(2). The sample consists of the 108 trading centers where the respondents were based
at baseline (95% of our sample did not move after the baseline survey). The ability to
manage money well over time is elicited from the question “If you get money, do you tend
to spend it too quickly? Answer options: Often, Sometimes, Rarely, Never.” *** p<0.01,
** p<0.05, * p<0.1.
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In addition, we find that a larger share of service businesses correlate with
longer business shutdown at the trading center level. However, the trading center
size does not appear to play a role. Overall, these findings indicate that the
more rural locations and those with a larger service industry are more affected
by business shutdown due to COVID-19.

5.5 Trends and Impact on Micro-Entrepreneurs

5.5.1 Descriptive Findings

Descriptive figures, illustrating the considerable changes over time across financial
outcomes are shown in Figure 5.3. First, regarding the business performance, we
document that micro-entrepreneurs have smaller business profits and invest less
compared to the pre-COVID period. Moreover, prior to the COVID-19 crisis,
only about 50% of micro-entrepreneurs use mobile money actively. However, in
late 2020 and early 2021, almost 90% of them are qualified as active mobile money
users. Moreover, they are also more likely to use mobile money to transfer money
to business partners than before.

Figure 5.3: Descriptives of Financial Outcomes: Before and After
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In addition, we observe that the micro-entrepreneurs are almost 10 percentage
points more likely to save and they increase their savings. However, the increase
is mainly driven by the rise in informal savings. This implicates lower financial
safety among the micro-entrepreneurs.

Despite the generally increasing savings, a sharp increase in individual debt
is observed. After the COVID-19 crisis, almost 80% of the respondents have an
outstanding loan. However, prior to the crisis, less than 40% of them have an
existing loan. The average loan amount in Ugandan Shilling has further increased
by over 2.4 times. In addition, the probability of the micro-entrepreneurs being
punctual with loan repayment decreases from 92% to only 49%.

5.5.2 Main Results

The effects of the extent of reported business closure based on the difference-in-
difference estimation on business performance, loans and transfers, savings, and
the use of mobile money are set out in Tables 5.3, 5.4, 5.5, and 5.6, respectively.

Regarding business performance, Table 5.3 shows that a longer business shut-
down is associated with a lower probability of business survival, smaller business
profits, and reduced investments. Specifically, one additional week of business
shutdown leads to 5 and 10% decrease in profits and investments, respectively.

For loans and transfers, we show results in Table 5.4. Credit burdens signif-
icantly increase with the incidence of business closure but is not affected by the
length of shutdown. While we report overall lower repayment punctuality across
the sample, this is not affected by the individual length of business shutdown,
but appears to be a trend. For transfers, we observe that the probability of losing
transferred money increases with the length of business shutdown.

Table 5.5 reports the effects on savings. We do not find any evidence showing
that individual savings decreases in the medium-term as a consequence of COVID-
19 business shutdown. However, the safety of savings drops and this could be
due to the increase in informal savings.

Lastly, when it comes to the use of mobile money, we observe an increased
use both at the extensive and intensive margins in Table 5.6. Specifically, the
coefficient in column (1) suggests that one additional week of business shutdown
would cause a 0.6 percentage point increase in the active use of mobile money and
experiencing any business closure would lead to a 8.3 percentage point increase
in the general use of mobile money. Moreover, the micro-entrepreneurs are more
likely to use mobile money for making payments and for business purposes, like
paying suppliers, bills, and receiving customer payments.
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Table 5.3: Effects of Shutdown due to COVID-19 on Business Outcomes

Survival ln Invest ln Record #
(=1) Profit (=1) Invest (=1) Workers
(1) (2) (3) (4) (5) (6)

Panel A: Length of Business Closure
Shutdown (Weeks) -0.003*** -0.050***-0.008***-0.097***0.003* 0.000

(0.001) (0.016) (0.002) (0.023) (0.002) (0.003)
Observations 3,950 3,950 3,950 3,950 3,950 3,950
R-Squared 0.956 0.562 0.540 0.552 0.619 0.604
Panel B: Incidence of Business Closure
Shutdown (=1) 0.007 0.030 -0.024 -0.321 0.110*** 0.007

(0.014) (0.293) (0.032) (0.448) (0.031) (0.085)
Observations 3,950 3,950 3,950 3,950 3,950 3,950
R-Squared 0.956 0.559 0.534 0.547 0.621 0.604

Note: The table shows regression results for six variables linked to business per-
formance and behaviors. Controls for business fixed effects, and interview month-
year dummies. Weighted by sampling weights and follow-up attrition probability.
Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.

Table 5.4: Effects of Shutdown due to COVID-19 on Loans and Transfers

Loan ln Never Transfer ln Transfer
(=1) Loan Late (=1) (=1) Transfer Stolen (=1)

(1) (2) (3) (4) (5) (6)
Panel A: Length of Business Closure
Shutdown (Weeks) 0.003 0.029 -0.001 0.002 0.023 0.004**

(0.002) (0.031) (0.002) (0.002) (0.022) (0.001)
Observations 3,950 3,950 3,950 3,950 3,950 3,950
R-Squared 0.646 0.653 0.638 0.641 0.679 0.523
Panel B: Incidence of Business Closure
Shutdown (=1) 0.080** 0.928** -0.042 0.047 0.496 0.031

(0.036) (0.436) (0.031) (0.030) (0.378) (0.025)
Observations 3,950 3,950 3,950 3,950 3,950 3,950
R-Squared 0.647 0.654 0.638 0.642 0.679 0.521

Note: The table shows regression results for six variables linked to loans and transfers.
Controls for business fixed effects, and interview month-year dummies. Weighted by
sampling weights and follow-up attrition probability. Standard errors in parentheses. ***
p<0.01, ** p<0.05, * p<0.1.
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Table 5.5: Effects of Shutdown due to COVID-19 on Savings

Saving ln Formal ln Informal ln Savings
(=1) Saving (=1) Formal (=1) Informal Stolen (=1)

(1) (2) (3) (4) (5) (6) (7)
Panel A: Length of Business Closure
Shutdown (Weeks) -0.002 -0.027 -0.000 -0.009 -0.001 -0.012 0.002

(0.002) (0.027) (0.001) (0.017) (0.002) (0.018) (0.001)
Observations 3,950 3,950 3,950 3,950 3,950 3,950 3,950
R-Squared 0.560 0.581 0.620 0.614 0.563 0.555 0.531
Panel B: Incidence of Business Closure
Shutdown (=1) 0.022 0.185 -0.029 -0.434 0.059** 0.639** 0.089***

(0.033) (0.431) (0.024) (0.317) (0.029) (0.321) (0.021)
Observations 3,950 3,950 3,950 3,950 3,950 3950 3,950
R-Squared 0.560 0.581 0.620 0.614 0.564 0.556 0.534

Note: The table shows regression results for seven variables linked to savings. Controls for
business fixed effects, and interview month-year dummies. Weighted by sampling weights and
follow-up attrition probability. Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.

Table 5.6: Effects of Shutdown due to COVID-19 on Mobile Money Use

MM # MM MM ln MM MM MM
Active (=1) Active Transfer (=1) Transfer Pay (=1) Business (=1)

(1) (2) (3) (4) (5) (6)
Panel A: Length of Business Closure
Shutdown (Weeks) 0.006*** 0.007* 0.003 0.032 0.006** 0.005**

(0.002) (0.004) (0.002) (0.024) (0.002) (0.002)
Observations 3,950 3,950 3,950 3,950 3,950 3,950
R-Squared 0.659 0.728 0.650 0.665 0.668 0.699
Panel B: Incidence of Business Closure
Shutdown (=1) 0.083** 0.146** 0.066* 0.603 0.067** 0.076**

(0.034) (0.067) (0.036) (0.420) (0.031) (0.029)
Observations 3,950 3,950 3,950 3,950 3,950 3,950
R-Squared 0.658 0.729 0.650 0.665 0.667 0.699

Note: The table shows regression results for six variables linked to mobile money services. Controls for
business fixed effects, and interview month-year dummies. Weighted by sampling weights and follow-up
attrition probability. Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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Overall, the regression analysis on the impacts of the COVID-19 shutdown
yields consistent results with the descriptive analysis.

5.6 Conclusion

So far, the attention of COVID-19 research in low income countries has been
focused on documenting increased poverty and food insecurity. In addition to
these documented negative immediate effects of lockdowns, we provide unique
evidence on their persistent impact on financial well-being and behaviors from a
large panel of micro-entrepreneurs in rural Uganda.

In this paper, we present two major contributions: one on the heterogeneity in
compliance to lockdown regulations and the other on the impact of the business
shutdown on business outcomes, loans, savings, mobile money use, and financial
security.

Firstly, we find that only about half of the sampled micro-entrepreneurs com-
ply with the minimum national lockdown regulations. Several business owner and
location characteristics correlate with the reaction to COVID-19. Most important
for policy makers should be that service businesses (especially those with high
contact intensity) and the more rural were more likely to shut down, while those
with less access to mobile money, the illiterate, and micro-entrepreneurs more
independent from mobility would comply less. Our findings suggest important
roles for opportunity costs and information dissemination.

Secondly, we show that while business closure appears to be a driver of innova-
tion and business practices (boosting the use of mobile money and record-keeping
practices), it worsens business performance in terms of profits, investments, and
financial stress, as it causes higher debt levels for the micro-entrepreneurs.

The findings in this paper have several important policy implications. In
these exceptional circumstances, micro-entrepreneurs have a higher need of fi-
nancial services, especially mobile money services and loans. This suggests that
governments in low income countries need to ensure that the corresponding costs
are provided affordable even when demand increase. In Uganda, mobile money
transfer fees were suspended temporarily and voluntarily by the main providers.
This likely supported risk sharing among social networks and could be partially
responsible for the higher usage rates today. By further promoting the adoption
of mobile financial services and ensuring consumer protection, specifically with
regard to loans and repayment flexibility, governments in low income setting may
improve general welfare.
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As certain micro-entrepreneurs are more likely to comply with the lockdown
rules, these should be targeted by aid programs by providing, for instance, subsi-
dies for service businesses. Low compliance among half the sample and specifically
for certain groups underlines that policy makers need to give out special support
and target information campaigns to these groups during a lockdown period to
achieve higher levels of compliance.
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Demirgüç-Kunt, A., L. Klapper, D. Singer, S. Ansar, and J. Hess (2020). The Global Findex
Database 2017: Measuring Financial Inclusion and Opportunities to Expand Access to and
Use of Financial Services. The World Bank Economic Review 34 (Supplement 1), S2–S8.

Doi, Y., D. McKenzie, and B. Zia (2014). Who You Train Matters: Identifying Combined Effects
of Financial Education on Migrant Households. Journal of Development Economics 109, 39–
55.

https://drive.google.com/file/d/1kC7PH8aiHr7nSRGtoXLOH32wrtLiAe-Y/view


Bibliography 103

Drentea, P. and P. J. Lavrakas (2000). Over the Limit: The Association among Health, Race
and Debt. Social Science & Medicine 50 (4), 517–529.

Dupas, P., D. Karlan, J. Robinson, and D. Ubfal (2018). Banking the Unbanked? Evidence
from Three Countries. American Economic Journal: Applied Economics 10 (2), 257–97.

Egger, D., E. Miguel, S. S. Warren, A. Shenoy, E. Collins, D. Karlan, D. Parkerson, A. M.
Mobarak, G. Fink, C. Udry, et al. (2021). Falling Living Standards dDring the COVID-19
crisis: Quantitative Evidence from Nine Developing Countries. Science Advances 7 (6), 1–12.

Ekici, T. and L. Dunn (2010). Credit Card Debt and Consumption: Evidence from Household-
Level Data. Applied Economics 42 (4), 455–462.

Fernandes, D., J. G. Lynch Jr, and R. G. Netemeyer (2014). Financial Literacy, Financial
Education, and Downstream Financial Behaviors. Management Science 60 (8), 1861–1883.

FinScope (2018). FinScope Uganda 2018 survey report. Financial Sector Deepening Uganda
(FSDU), Kampala, Uganda. http://fsduganda.or.ug/finscope-2018-survey-report/
?download=1 [Online; accessed 1-November-2020].

Fischbacher, U. (2007). z-Tree: Zurich Toolbox for Ready-made Economic Experiments. Ex-
perimental Economics 10 (2), 171–178.

Foster, A. D. and M. R. Rosenzweig (2010). Microeconomics of Technology Adoption. Annual
Review of Economics 2 (1), 395–424.

Frederick, S. (2005). Cognitive Reflection and Decision Making. Journal of Economic Perspec-
tives 19 (4), 25–42.

Gathergood, J. (2012). Self-Control, Financial Literacy and Consumer Over-Indebtedness.
Journal of Economic Psychology 33 (3), 590–602.

Gathergood, J. and J. Weber (2017). Financial Literacy, Present Bias and Alternative Mortgage
Products. Journal of Banking & Finance 78, 58–83.
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Appendix A to accompany Chapter 2



 
Instructions 

 

The experiment in which you will now participate is designed to analyze decision-making 
behavior. The room temperature is part of the experiment. We ask you not to wear your coats 
in the laboratory. 

For your participation in this experiment, you will receive an amount of 7 euros. You will 
receive this amount regardless of your decisions and other events in the experiment. 
Furthermore, you can earn a sum of money in this experiment, which depends on your 
decisions. It is therefore very important that you read these instructions thoroughly and 
carefully.  

During the experiment, you are not allowed to use electronic devices or communicate with 
other participants. Please use only the programs and functions intended for the 
experiment. Please do not talk to the other participants.  

If you have a question, please raise your hand. We will then come to you and answer your 
question in silence. Please do not ask your questions out loud. If the question is relevant 
for all participants, we will repeat it out loud and answer it. If you violate these rules, we 
must exclude you from the experiment and the payout. 

At the beginning of the experiment, you will find short comprehension questions on the screen, 
which we kindly ask you to answer. If you answer one or more of these questions incorrectly, 
one of the experimenters will come to you to clarify any open questions. 

Structure of the experiment 

1. Working round 1 
2. Questions about working round 1 
3. Drinks round 1 
4. Working round 2 
5. Questions about working round 2 
6. Drinks round 2 
7. Puzzle 
8. Questionnaire 

What happens in a working round? 

During a working round, you have to process two tasks. For each of these tasks, you have to 
cross out letters from a text. For detailed instructions, please refer to the screen in front of you. 
The first task is three minutes long; the second is 10 minutes long. It is better to work thoroughly 
on fewer paragraphs than to work inaccurately on many paragraphs. The remaining time is 
shown on the screen in front of you in the upper right corner. For both working rounds, you 
will receive a total of 5 euros. 

After each working round, there are a few questions about your perception during the working 
round. 
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A.1 Experimental Material

A.1.1 Instructions



 

What happens during the drinks round? 

In these rounds, you can buy hot drinks. These are coffee, tea and hot chocolate. These drinks 
cost 1€: Milk and sugar are an extra 30 cents each. Since you have not earned any money at this 
point, you will have to pay back the purchase from the money you earned at the end of the 
experiment. So you take out a loan in the meantime. Interest is charged on this loan. In the first 
round of drinks the interest rate is 20% of the loan. In the second round of drinks, the interest 
rate is 10% of the loan. 

If you do not buy a drink, you will get a free cup of tap water.  The other participants cannot 
see what you have bought. 

Questionnaire and puzzle: 

After the second round of drinks, there will be a short puzzle and a questionnaire. For answering 
both, you will get 5 euros.  

Payout: 

This experiment will take about 60 minutes. You will receive a flat rate of 7 euros and will earn 
another 10 euros during the experiment. The borrowed credit will be deducted from these 
earnings.  
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Comprehension questions 

 

Here are six questions to test your understanding of the instructions. The answers to the 

questions will not affect your payout. 

1. In this experiment, I will work on texts independently and not interact with other 

participants. 

a. Correct 

b. False 

 

2. (Note: this question is only included in the pilot session due to time constraints) 

After each working round, I will have the opportunity to buy a hot drink. The price of 

the hot drink (without credit costs) will be lower after the first working round than after 

the second working round.  

a. Correct 

b. False 

 

3. How many tasks are there in a working round? 

a. 1 

b. 2 

c. 4 

 

4. How is a working round remunerated? 

a. I get 2 cents for every letter crossed out correctly 

b. I get 5 euro for both work rounds together 

c. I get 5 euro if I finish two paragraphs 

 

5. What does a hot drink with milk and sugar cost?  

a. 1 euro 

b. 1.30 euro  

c. 1.60 euro 

 

6. How can I repay a loan? 

a. Not at all 

b. The loan will be deducted from my earnings in the experiment 

c. I have to pay off the loan with cash 
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A.1.2 Comprehension Questions
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Figure A.1.1: Comprehension Questions during Pilot

Figure A.1.2: Comprehension Questions during Main Sessions



II Bereichsiibergreifende Erhebungen

1 ArbeitsstattenzaHungen

Arbeitsstattenzahlungen sind totale Bestandsaufnahmen samtlicher Arbeitsstatten aufier- 
halb der Landwirtschaft157. Sie umfassen auch die Axbeitsstatten des offentlichen Dien- 
stes und der Organisationen ohne Erwerbszweck. In der Bundesrepublik Deutschland 
gab es derartige Erhebungen bisher in den Jahren 1950, 1961 und 1970. Die nachste 
Abeitsstattenzahkmg ist fur 1987 geplant.
Mit dem Auf- und Ausbau bereichsgebundener Berichtssysteme in der Zeit seit dem 
Zweiten Weltkrieg haben die Arbeitsstattenzahlungen ihre einstige Bedeutung grofiten- 
teils verloren. Wahrend sie fruher fur fast alle Wirtschaftszweige die wichtigste Informa- 
tionsquelle waren, sind sie inzwischen zu einer Art Rahmenerhebung geworden. Ihr Er- 
kenntniswert liegt nach wie vor darin, dal? sie fur einen bestimmten Zeitpunkt einen Ge- 
samtiiberblick fiber alle Arbeitsstatten und Untemehmen au&rhalb der Landwirtschaft 
vermitteln. Auch sind sie weiterhin von spezieller Bedeutung fur diejenigen Wirtschafts-
zweige, in denen es keine besonderen Berichtssysteme gibt. Das gilt vor allem fur be- 
stimmte Zweige des Diensdeistungsbereichs.
Arbeitsstattenzahlungen erfordern einen grofien Erhebungsapparat. Sie werden daher in 
Verbindung mit Volkszahlungen durchgeffihrt. Bei diesen GroSzahlungen werden die 
Gemeinden in Zahlbezirke eingeteilt. Bin Zahler mul? alle Grundstficke und Gebaude 
seines Zahlbezirks aufsuchen, tun festzustellen, welche Haushalte und Arbeitsstatten sich 
dort befinden. Dabei hat er jeder Arbeitsstatte einen Fragebogen, den Arbeitsstattenbo- 
gen, auszuhandigen und ihn nach Ausffillung wieder abzuholen. Das Erhebungspro- 
gramm beschrankt sich auf verhaltnismafiig wenige, leicht zu beantwortende Fragen. 
Das ist notwendig, da der Kreis der Befragten sehr grol? und mannigfaltig ist (vom Zei- 
tungskiosk bis zum Automobilwerk) und das Zahlgeschaft von ehrenamtlichen Zahlern 
innerhalb weniger Tage abgewickelt werden mufi.
Bei der Aufbereitung werden die Arbeitsstatten nach Wirtschaftszweigen und in einer 
sehr tiefen regionalen Gliederung dargestellt. Das wichtigste quantitative Merkmal ist die 
Anzahl der in den Arbeitsstatten tatigen Personen, gruppiert nach Mannern und Frauen 
- mit »Darunterzahlen« ffir Teilzeitbeschaftigte und ffir Auslander - sowie nach der Stel- 
lung im Betrieb. Die Ergebnisse vermitteln ein Gesamtbild aller Beschaftigten auSerhalb 
der Landwirtschaft nach dem Arbeitsortkonzept158. Vor allem regionalstatistischen 
Zwecken dient auch die Erfragung der Bfuttolohn- und -gehaltsumme.
Im Rahmen der Arbeitsstattenzahlungen lassen sich mit verhaltnismafiig geringem Auf- 
wand auch Ergebnisse fur Untemehmen gewinnen. Dazu wird bei jeder Arbeitsstatte die 
Niederlassungsart festgestellt, d. h. es wird gefragt, ob es sich um die einzige Arbeitsstat-
te, die Hauptniederlassung oder die Zweigniederlassung eines Unternehmens handelt. 
Die Anzahl der Untemehmen ergibt sich dann als Summe der einzigen Niederlassungen 
(weitaus haufigster. Fall) und der Hauptniederlassungen. Ffir die Zwecke der Untemeh- 
mensaufbereitung machen die Hauptniederlassungen einige zusatzliche Angaben ffir das 
Untemehmen als Ganzes (Wirtschaftszweig, tatige Personen in vereinfachter Gruppie- 
rung, Bruttolohn- und -gehaltsumme, Rechtsform155).
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A.1.3 Ego Depletion Material: Example

The selected materials for the ego depletion exercises are extracted pages from
the 1987 book “Praktische Wirtschaftsstatistik” by Dietrich Kunz. The selected
parts describe and discuss methods for statistical recording from 1950 until 1987
in Germany. Below one example, namely, the first text in working round 1
handed out to both the treatment and control group.
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A.1.4 Cognitive Reflection Test
Below, the questions by Frederick (2005) as displayed in the experiment and translated
from German.

You have now completed the first working round. Please answer a few questions
now, you have up to 2 minutes to do so.

1. A bat and a ball cost 1.10 e in total. The bat costs 1 e more than the ball. How
much does the ball cost (in cents)?

2. If it takes 5 machines 5 minutes to make 5 products, how long would it take 100
machines to make 100 products (in minutes)?

3. In a lake, water lilies are growing. Every day, the number of water lilies doubles.
The water lilies need 48 days to cover the entire lake. How long would it take for
the water lilies to cover half of the lake (in days)?

[Next page in experiment:] Did you already know one or more of the questions just
asked here? Please answer truthfully. Yes/No

Figure A.1.3: Cognitive Reflection Test (CRT) Questions
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A.1.5 Puzzle
As part of our manipulation check, participants must decide after the first working
round whether they want to do a rather easy or rather harder puzzle at the end of the
experiment. These ultimate puzzles are displayed and translated below.

After the first working round, you indicated that you would like to answer a rather
[easy/hard] puzzle. Now please complete the following series of numbers. You
have 1 minute for this.

Figure A.1.4: Puzzle: Easy Number Series

Figure A.1.5: Puzzle: Hard Number Series
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A.1.6 Shopping Information

Figure A.1.6: Display of Shopping Information in Round 1
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A.1.7 Financial Literacy
To measure financial literacy, we use the following seven questions, measuring a basic
understanding of interest rates, inflation, the function of the stock market, risk diversifi-
cation, and volatility. On average, the experimental participants answer 4.82 questions
correctly.

To construct a single standardized score of financial literacy, we standardize the accu-
racy of each response, take the mean of the seven values, and standardize this number
again. The questions are translated from German.

1. Assume you have 100 e in your savings account. This balance will earn interest
at 2% per year and you will leave it in your account for 5 years. How much
money will be in your savings account after 5 years?

• More than 102 e

• Exactly 102 e

• Less than 102 e

• Don’t know

2. Suppose the interest rate on your savings account is 1% per year, and the inflation
rate is 2% per year. What do you think: After one year, will you be able to buy
as much, more, or less, than today with the balance of your savings account?

• More

• Just as much

• Less

• Don’t know

3. What is the main function of the stock market?

• The stock market helps to predict stock profits

• The stock market leads to an increase in stock prices

• The stock market brings together buyers and sellers of shares

• None of the above

• Don’t know

4. Is the following statement correct or false: investing in shares of a single company
is less risky than investing in a share fund.

• Correct
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• False

• Don’t know

5. Which of the following investment forms shows the highest fluctuations in return
over time?

• Savings accounts

• Time deposits

• Fixed-interest securities

• Shares

• Don’t know

6. Assume you have 100 e in your savings account. This balance will earn interest
at 20% per year and you will leave it in this account for five years. How much
money will be in your savings account after 5 years?

• More than 200 e

• Exactly 200 e

• Less than 200 e

• Don’t know

7. Let’s assume you have 2,000 e on your savings account, and you receive 10%
interest every year. How much money do you have on your savings account after
two years?

Answer:
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A.1.8 Self-Control Scale
The 13 item scale to elicit self-perceived self-control capacity is the SCS-K-D taken
from Bertrams and Dickhäuser (2009), translated to German but directly based on
Tangney et al. (2004). Participants are asked to judge themselves on a scale from one
(completely disagree) to five (completely agree) for each statement.

1. I am good at resisting temptation.

2. I have a hard time breaking bad habits.

3. I am lazy.

4. I say inappropriate things.

5. I do certain things that are bad for me, if they are fun.

6. I wish I had more self-discipline.

7. Pleasure and fun sometimes keep me from getting work done.

8. I have trouble concentrating.

9. I am able to work effectively toward long-term goals.

10. Sometimes I can’t stop myself from doing something, even if I know it is wrong.

11. I often act without thinking through all the alternatives.

12. I refuse things that are bad for me.

13. People would say that I have iron self-discipline.



Section A.2 123

A.2 Additional Results

Table A.2.1: Summary Statistics

Variable Mean Std. Dev. Min. Max. N
Socio-Demographics
Female 0.49 0.501 0 1 280
Age 22.56 4.657 16 54 282
Bachelor Degree or Higher 0.31 0.464 0 1 283
Student 0.96 0.194 0 1 283
Working at Least 10h/Week 0.29 0.454 0 1 283
Financial Characteristics
Mthl. Net Income Above 1,000 e 0.18 0.386 0 1 275
Financial Literacy (Std.) 0.00 1.000 -2.76 1.14 283
Spontaneous Buyer 2.67 1.238 1 5 283
Ever in Debt on Overdraft 0.28 0.448 0 1 283
Currently Has Consumer Debt 0.10 0.299 0 1 283
Previously Had Consumer Debt 0.14 0.353 0 1 283
Always/Often Worried About Finances 0.23 0.424 0 1 283
Always/Often Stressed About Money 0.34 0.475 0 1 283
Experiment
Exhaustion Prior to Experiment 4.89 2.202 1 10 283
Felt Cold During Experiment 2.52 1.118 1 5 239
Knows Earlier Subject 0.18 0.388 0 1 283
Lab Experience Above 5x 0.20 0.404 0 1 283
Truthful Survey Information 4.64 0.640 1 5 283
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Table A.2.2: Manipulation Check by Treatment excl. Pilot

Variable Full Sample Treatment Control Diff. t-test
(Mean) (Mean) (Mean) (p-value)

Reported Mental State and Motivation
Exhaustion ∆ After R1 Rel. Start 0.82 0.79 0.85 0.07 0.765
Exhaustion ∆ After R2 Rel. Start 1.29 1.26 1.31 0.04 0.881
Concentr. Difficulty ∆ from Task 1-2 in R1 1.78 2.78 0.78 -2.00 0.000
Concentr. Difficulty ∆ from Task 1-2 in R2 2.09 2.96 1.22 -1.74 0.000
Number of Wrong CRT Questions 1.32 1.31 1.34 0.04 0.806
Easy Puzzle Chosen 0.47 0.50 0.44 -0.06 0.327
Aggregate
Depletion Index After R1 (Std.) 0.00 0.19 -0.19 -0.38 0.003
Depletion Index After R2 (Std.) 0.00 0.23 -0.23 -0.45 0.000
Depletion Index (Std.) 0.00 0.24 -0.24 -0.49 0.000
Observations 235 118 117
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Table A.2.3: Treatment Effects on Impulsive Borrowing excl. Pilot

Dependent Variable In Round 1 In Round 2
At Least One Drink Purchased (1) (2) (3) (4) (5) (6)
Treatment 0.0577 0.0466 0.0696 0.00814 0.0161 0.0222

(0.0480) (0.0489) (0.0498) (0.0360) (0.0371) (0.0383)
Manipulation Check
Depletion Index after R1 (Std.) 0.0290 0.0253

(0.0249) (0.0268)
Depletion Index after R2 (Std.) -0.0175 -0.0202

(0.0188) (0.0204)
Socio-Demographics
Female -0.0454 -0.0256

(0.0535) (0.0411)
Age 0.00760 0.00497

(0.00659) (0.00506)
Bachelor Degree or Higher 0.0229 -0.00536

(0.0608) (0.0466)
Student -0.310** 0.0552

(0.147) (0.113)
Working at Least 10h/Week 0.0291 0.0549

(0.0584) (0.0447)
Financial Characteristics
Mthl. Net Income Above 1,000 e 0.0633 -0.00505

(0.0706) (0.0543)
Financial Literacy (std.) -0.0540* 0.000557

(0.0285) (0.0211)
Spontaneous Buyer (1-5 scale) -0.0143 0.000738

(0.0211) (0.0164)
Ever in Debt on Overdraft -0.0674 0.00707

(0.0576) (0.0443)
Currently Has Consumer Debt -0.201* 0.00114

(0.103) (0.0787)
Previously Had Consumer Debt 0.131 -0.0739

(0.0875) (0.0672)
Always/Often Worried about Finances -0.0414 -0.0495

(0.0710) (0.0551)
Always/Often Stressed about Money -0.0538 -0.0504

(0.0665) (0.0510)
Experiment
Felt Cold (1-5 Scale) 0.0147 0.00251

(0.0235) (0.0180)
Knows Earlier Subject 0.0446 0.123**

(0.0625) (0.0483)
Lab Experience Above 5x -0.120* -0.0598

(0.0646) (0.0496)
Constant 0.171** 0.189** 0.355 0.0959 0.0887 -0.0689

(0.0857) (0.0870) (0.255) (0.0643) (0.0648) (0.192)
Observations 235 235 232 235 235 232
R-Squared 0.027 0.033 0.146 0.022 0.025 0.102

Note: OLS regression results with session fixed effects. Standard errors in parentheses.
*** p<0.01, ** p<0.05, * p<0.1.
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Table A.2.4: Treatment Effects on Impulsive Borrowing by Financial Literacy
excl. Pilot

Dependent Variable In Round 1 In Round 2
At Least One Drink Purchased (1) (2) (3) (4) (5) (6)
Treatment -0.0448 -0.0489 -0.0463 -0.0430 -0.0351 -0.0362

(0.0675) (0.0679) (0.0686) (0.0512) (0.0519) (0.0532)
Below-Median FL -0.0435 -0.0492 -0.0423 -0.0552 -0.0524 -0.0375

(0.0688) (0.0694) (0.0713) (0.0522) (0.0523) (0.0545)
Treatment*Below-Median FL 0.216** 0.210** 0.230** 0.102 0.103 0.124

(0.0959) (0.0965) (0.0982) (0.0728) (0.0728) (0.0754)
Manipulation Check
Depletion Index After R1 (Std.) 0.0166 0.0296

(0.0257) (0.0262)
Depletion Index After R2 (Std.) -0.0179 -0.0199

(0.0189) (0.0203)
Socio-Demographics
Female -0.0465 -0.0335

(0.0532) (0.0408)
Age 0.00770 0.00606

(0.00653) (0.00503)
Bachelor Degree or Higher 0.0134 -0.0138

(0.0607) (0.0466)
Student -0.330** 0.0687

(0.145) (0.111)
Working at Least 10h/Week 0.0301 0.0513

(0.0580) (0.0444)
Financial characteristics
Mthl. Net Income Above 1,000 e 0.0499 -0.0138

(0.0705) (0.0543)
Spontaneous Buyer (1-5 Scale) -0.0156 -0.000802

(0.0210) (0.0163)
Ever in Debt on Overdraft -0.0645 0.00449

(0.0573) (0.0440)
Currently Has Consumer Debt -0.197* -0.0101

(0.101) (0.0779)
Previously Had Consumer Debt 0.118 -0.0753

(0.0881) (0.0677)
Always/Often Worried About Finances -0.0537 -0.0603

(0.0709) (0.0551)
Always/Often Stressed About Money -0.0266 -0.0448

(0.0656) (0.0505)
Experiment
Felt Cold (1-5 Scale) 0.0165 0.00404

(0.0234) (0.0180)
Knows Earlier Subject 0.0418 0.117**

(0.0622) (0.0481)
Lab Experience Above 5x -0.129** -0.0666

(0.0644) (0.0495)
Constant 0.194** 0.208** 0.396 0.129* 0.120 -0.0745

(0.0949) (0.0974) (0.255) (0.0720) (0.0727) (0.193)
Observations 235 235 232 235 235 232
R-Squared 0.056 0.058 0.160 0.030 0.034 0.115

Note: OLS regression results with session fixed effects. Standard errors in parentheses.
*** p<0.01, ** p<0.05, * p<0.1.
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Table A.2.5: Treatment Effects on Borrowed Amount and Interest

Dependent Variable In Round 1 In Round 2
Sum of Loan and Interest (e) (1) (2) (3) (4) (5) (6)
Treatment 0.0975 0.0828 0.118 0.0464 0.0597 0.0687

(0.0689) (0.0705) (0.0799) (0.0603) (0.0622) (0.0684)
Manipulation Check
Depletion Index After R1 (Std.) 0.0360 0.0160

(0.0359) (0.0422)
Depletion Index After R2 (Std.) -0.0278 -0.0619*

(0.0316) (0.0363)
Socio-Demographics
Female -0.0899 -0.0548

(0.0860) (0.0736)
Age 0.0160 0.0126

(0.0106) (0.00906)
Bachelor Degree or Higher 0.0134 -0.0298

(0.0973) (0.0833)
Student -0.324 0.102

(0.237) (0.202)
Working at Least 10h/Week 0.0801 0.112

(0.0937) (0.0801)
Financial Characteristics
Mthl. Net Income Above 1,000 e 0.0564 -0.0144

(0.112) (0.0965)
Financial Literacy (Std.) -0.107** -0.0340

(0.0457) (0.0377)
Spontaneous Buyer (1-5 Scale) -0.00508 0.0168

(0.0338) (0.0292)
Ever in Debt on Overdraft -0.127 -0.0501

(0.0925) (0.0794)
Currently Has Consumer Debt -0.274* -0.0456

(0.165) (0.141)
Previously Had Consumer Debt 0.115 -0.134

(0.140) (0.120)
Always/Often Worried About Finances -0.0637 -0.0502

(0.114) (0.0985)
Always/Often Stressed About Money -0.113 -0.109

(0.105) (0.0900)
Experiment
Felt Cold (1-5 Scale) 0.0282 0.0133

(0.0377) (0.0323)
Knows Earlier Subject 0.162 0.267***

(0.100) (0.0866)
Lab Experience Above 5x -0.177* -0.102

(0.103) (0.0881)
Constant 0.323*** 0.335*** 0.789 0.348*** 0.341*** 0.451

(0.123) (0.124) (0.519) (0.108) (0.108) (0.445)
Observations 283 283 236 283 283 236
R-Squared 0.026 0.030 0.137 0.043 0.046 0.139

Note: OLS regression results with session fixed effects. Standard errors in parentheses.
*** p<0.01, ** p<0.05, * p<0.1.
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Table A.2.6: Treatment Effects on Borrowed Amount and Interest by Financial
Literacy

Dependent Variable In Round 1 In Round 2
Sum of Loan and Interest (e) (1) (2) (3) (4) (5) (6)
Treatment -0.0662 -0.0686 -0.0787 -0.0693 -0.0520 -0.0616

(0.0957) (0.0968) (0.110) (0.0847) (0.0861) (0.0945)
Below-Median FL 0.0210 0.0181 -0.0191 0.00219 0.00963 -0.0236

(0.0971) (0.0988) (0.114) (0.0859) (0.0861) (0.0967)
Treatment*Below-Median FL 0.349** 0.348** 0.397** 0.245** 0.244** 0.275**

(0.136) (0.137) (0.157) (0.120) (0.120) (0.134)
Manipulation Check
Depletion Index After R1 (std.) 0.00634 0.0208

(0.0365) (0.0412)
Depletion Index After R2 (std.) -0.0341 -0.0600*

(0.0314) (0.0359)
Socio-Demographics
Female -0.0954 -0.0696

(0.0853) (0.0727)
Age 0.0166 0.0146

(0.0104) (0.00894)
Bachelor Degree or Higher -0.00447 -0.0473

(0.0968) (0.0827)
Student -0.361 0.111

(0.231) (0.198)
Working at Least 10h/Week 0.0839 0.109

(0.0929) (0.0791)
Financial Characteristics
Mthl. Net Income Above 1,000 e 0.0330 -0.0334

(0.112) (0.0958)
Spontaneous Buyer (1-5 Scale) -0.00876 0.0124

(0.0336) (0.0290)
Ever in Debt on Overdraft -0.125 -0.0546

(0.0917) (0.0785)
Currently Has Consumer Debt -0.267 -0.0604

(0.162) (0.139)
Previously Had Consumer Debt 0.0781 -0.155

(0.141) (0.121)
Always/Often Worried About Finances -0.0855 -0.0722

(0.113) (0.0979)
Always/Often Stressed About Money -0.0634 -0.0872

(0.103) (0.0886)
Experiment
Felt Cold (1-5 Scale) 0.0298 0.0149

(0.0375) (0.0321)
Knows Earlier Subject 0.157 0.257***

(0.0996) (0.0857)
Lab Experience Above 5x -0.194* -0.115

(0.102) (0.0874)
Constant 0.277** 0.281** 0.751 0.323*** 0.310*** 0.382

(0.129) (0.131) (0.515) (0.114) (0.115) (0.440)
Observations 283 283 236 283 283 236
R-Squared 0.076 0.076 0.156 0.072 0.076 0.162

Note: OLS regression results with session fixed effects. Standard errors in parentheses.
*** p<0.01, ** p<0.05, * p<0.1.
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Table A.2.7: Treatment Effects on Paid Interest and by Financial Literacy

Dependent Variable (1) (2) (3) (4) (5) (6)
Interest Paid Overall
in Both Rounds (e)

Treatment 0.0136 0.0119 0.0184 -0.0115 -0.0115 -0.0135
(0.0105) (0.0109) (0.0122) (0.0146) (0.0149) (0.0166)

Below-Median FL -0.00116 -0.00112 -0.00934
(0.0149) (0.0151) (0.0171)

Treatment*Below-Median FL 0.0530** 0.0530** 0.0643***
(0.0208) (0.0209) (0.0237)

Manipulation Check
Depletion Index (Std.) 0.00330 0.000494 -0.000109 0.00136

(0.00555) (0.00645) (0.00561) (0.00630)
Socio-Demographics
Female -0.0138 -0.0147

(0.0129) (0.0128)
Age 0.00197 0.00210

(0.00159) (0.00157)
Bachelor Degree or Higher 0.00799 0.00511

(0.0147) (0.0146)
Student -0.0496 -0.0535

(0.0355) (0.0347)
Working at Least 10h/Week 0.0107 0.0109

(0.0141) (0.0140)
Financial Characteristics
Mthl. Net Income Above 1,000 e 0.0150 0.0110

(0.0170) (0.0169)
Financial Literacy (Std.) -0.0140**

(0.00682)
Spontaneous Buyer (1-5 Scale) -0.00357 -0.00412

(0.00515) (0.00510)
Ever in Debt on Overdraft -0.0113 -0.0109

(0.0139) (0.0138)
Currently Has Consumer Debt -0.0392 -0.0388

(0.0249) (0.0244)
Previously Had Consumer Debt 0.0168 0.0126

(0.0212) (0.0213)
Always/Often Worried About Finances -0.0128 -0.0166

(0.0173) (0.0171)
Always/Often Stressed About Money -0.0217 -0.0145

(0.0159) (0.0156)
Experiment
Felt Cold (1-5 Scale) 0.00438 0.00482

(0.00569) (0.00565)
Knows Earlier Subject 0.0218 0.0206

(0.0152) (0.0150)
Lab Experience Above 5x -0.0311** -0.0338**

(0.0155) (0.0154)
Constant 0.0482** 0.0494*** 0.0902 0.0437** 0.0437** 0.0831

(0.0188) (0.0189) (0.0782) (0.0198) (0.0201) (0.0773)
Observations 283 283 236 283 283 236
R-Squared 0.019 0.021 0.132 0.062 0.062 0.156

Note: OLS regression results with session fixed effects. Standard errors in parentheses.
*** p<0.01, ** p<0.05, * p<0.1.
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Table A.2.8: Treatment Effects on Impulsive Borrowing excl. Round 1
Purchasers

Dependent Variable Round 2 Round 2 by Financial Literacy
At Least One Drink Purchased (1) (2) (3) (4) (5) (6)
Treatment 0.00604 0.00646 0.0129 -0.0363 -0.0366 -0.00458

(0.0332) (0.0345) (0.0400) (0.0460) (0.0471) (0.0549)
Below-Median FL -0.0615 -0.0616 -0.0411

(0.0475) (0.0479) (0.0568)
Treatment*Below-Median FL 0.0864 0.0864 0.0439

(0.0681) (0.0683) (0.0805)
Manipulation Check
Depletion Index after R2 (std.) -0.000819 -0.00266 0.000535 -0.00345

(0.0177) (0.0215) (0.0179) (0.0216)
Socio-Demographics
Female -0.0276 -0.0318

(0.0424) (0.0424)
Age 0.000124 0.000893

(0.00612) (0.00617)
Bachelor Degree or Higher 0.0351 0.0333

(0.0501) (0.0506)
Student 0.0503 0.0721

(0.147) (0.147)
Working at Least 10h/Week 0.0216 0.0175

(0.0479) (0.0480)
Financial Characteristics
Mthl. Net Income Above 1,000 e 0.0361 0.0345

(0.0597) (0.0601)
Financial Literacy (Std.) 0.0200

(0.0223)
Spontaneous Buyer (1-5 Scale) -0.0118 -0.0114

(0.0173) (0.0174)
Ever in Debt on Overdraft 0.0521 0.0496

(0.0468) (0.0470)
Currently Has Consumer Debt 0.0366 0.0254

(0.0807) (0.0805)
Previously Had Consumer Debt -0.0549 -0.0463

(0.0745) (0.0758)
Always/Often Worried About Finances -0.0301 -0.0351

(0.0574) (0.0582)
Always/Often Stressed About Money -0.0871* -0.0910*

(0.0517) (0.0518)
Experiment
Felt Cold (1-5 Scale) 0.00564 0.00725

(0.0192) (0.0193)
Knows Earlier Subject 0.0407 0.0394

(0.0516) (0.0518)
Lab Experience Above 5x -0.0234 -0.0291

(0.0505) (0.0510)
Constant 0.102* 0.102* 0.652** 0.126* 0.126* 0.624**

(0.0607) (0.0611) (0.262) (0.0638) (0.0644) (0.265)
Observations 238 238 199 238 238 199
R-Squared 0.014 0.014 0.163 0.023 0.023 0.162

Note: OLS regression results with session fixed effects. Standard errors in parentheses.
*** p<0.01, ** p<0.05, * p<0.1.
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Table A.2.9: Treatment Effects on Impulsive Borrowing by Prior Exhaustion
and Session Time

Dependent Variable In Round 1 In Round 2
At Least One Drink Purchased (1) (2) (3) (4) (5) (6)
Treatment 0.0578 0.0521 0.0740 0.0152 0.0167 0.0171

(0.0431) (0.0441) (0.0486) (0.0320) (0.0330) (0.0393)
Exhaustion Prior to Experiment (1-10 Scale) -0.0260*** -0.0246** -0.0158 0.00867 0.00830 0.0103

(0.00982) (0.0101) (0.0115) (0.00730) (0.00756) (0.00944)
Morning Session Ref. Ref. Ref. Ref. Ref. Ref.

Noon Session -0.0459 -0.0468 -0.0499 0.0158 0.0161 0.00785
(0.0545) (0.0546) (0.0646) (0.0405) (0.0406) (0.0527)

Afternoon Session 0.00552 0.00232 0.0145 0.0160 0.0164 -0.00134
(0.0502) (0.0505) (0.0537) (0.0373) (0.0374) (0.0435)

Manipulation Check
Depletion Index After R1 (Std.) 0.0146 0.0121

(0.0228) (0.0263)
Depletion Index After R2 (Std.) -0.00332 -0.00742

(0.0171) (0.0215)
Socio-Demographics
Female -0.0372 7.63e-05

(0.0518) (0.0418)
Age 0.00693 0.00428

(0.00636) (0.00517)
Bachelor Degree or Higher 0.0240 0.00299

(0.0589) (0.0478)
Student -0.256* 0.122

(0.139) (0.112)
Working at Least 10h/Week 0.0394 0.0353

(0.0563) (0.0455)
Financial Characteristics
Mthl. Net Income Above 1,000 e 0.0329 0.0214

(0.0677) (0.0551)
Financial Literacy (Std.) -0.0550** -0.00127

(0.0277) (0.0218)
Spontaneous Buyer (1-5 Scale) -0.00849 -0.00661

(0.0200) (0.0163)
Ever in Debt on Overdraft -0.0541 0.00572

(0.0561) (0.0457)
Currently Has Consumer Debt -0.187* -0.0239

(0.1000) (0.0811)
Previously Had Consumer Debt 0.126 -0.0564

(0.0859) (0.0698)
Always/Often Worried About Finances -0.0372 -0.0502

(0.0688) (0.0566)
Always/Often Stressed About Money -0.0795 -0.0647

(0.0630) (0.0511)
Experiment
Felt Cold (1-5 Scale) 0.0214 0.00287

(0.0224) (0.0182)
Knows Earlier Subject 0.0398 0.105**

(0.0603) (0.0493)
Lab Experience Above 5x -0.113* -0.0277

(0.0618) (0.0501)
Constant 0.267*** 0.264*** 0.322 0.0182 0.0191 -0.163

(0.0644) (0.0646) (0.230) (0.0479) (0.0481) (0.186)
Observations 283 283 236 283 283 236
R-Squared 0.035 0.036 0.135 0.006 0.006 0.071

Note: OLS regression results. In the first round of the experiment, we ask participants to rate their exhaustion
before the experiment on a scale from one to ten. On average, treated participants report 4.98, and control
participants choose 4.80. The difference is not statistically significant. 41% of sessions took place in the morning
(starting between 9:00am and 10:30am), 25% took place at noon (11:30am, 12:00pm), and the remaining 34%
were run in the afternoon (2:00pm, 3:30pm). Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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Table A.2.10: Treatment Effects on Impulsive Borrowing by Financial Literacy
and by Prior Exhaustion and Session Time

Dependent Variable In Round 1 In Round 2
At Least One Drink Purchased (1) (2) (3) (4) (5) (6)
Treatment -0.0275 -0.0283 -0.0286 -0.0509 -0.0494 -0.0664

(0.0602) (0.0608) (0.0663) (0.0451) (0.0460) (0.0542)
Below-Median FL 0.00374 0.00298 -0.143 -0.0596 -0.0592 -0.0318

(0.0606) (0.0613) (0.0907) (0.0454) (0.0455) (0.0735)
Treatment*Below-Median FL 0.183** 0.183** 0.212** 0.134** 0.133** 0.175**

(0.0853) (0.0855) (0.0953) (0.0640) (0.0641) (0.0773)
Exhaustion Prior to Experiment (1-10 Scale) -0.0215** -0.0214** -0.0142 0.00968 0.00935 0.0118

(0.00983) (0.0100) (0.0115) (0.00737) (0.00761) (0.00940)
Morning Session Ref. Ref. Ref. Ref. Ref. Ref.

Noon Session -0.0514 -0.0514 -0.0601 0.0132 0.0135 0.00394
(0.0538) (0.0539) (0.0643) (0.0404) (0.0404) (0.0525)

Afternoon Session 8.72e-05 -0.000319 0.0147 0.0153 0.0156 -0.00473
(0.0496) (0.0499) (0.0533) (0.0372) (0.0373) (0.0432)

Manipulation Check
Depletion Index After R1 (Std.) 0.00206 0.00923

(0.0231) (0.0261)
Depletion Index After R2 (Std.) -0.00296 -0.00526

(0.0171) (0.0214)
Socio-Demographics
Female -0.0456 -0.00791

(0.0515) (0.0416)
Age 0.00833 0.00535

(0.00634) (0.00515)
Bachelor Degree or Higher 0.0158 -0.00685

(0.0587) (0.0476)
Student -0.241* 0.118

(0.139) (0.112)
Working at Least 10h/Week 0.0341 0.0351

(0.0560) (0.0453)
Financial Characteristics
Mthl. Net Income Above 1,000 e 0.0193 0.00810

(0.0675) (0.0549)
Financial Literacy (Std.) -0.0721* 0.0208

(0.0432) (0.0346)
Spontaneous Buyer (1-5 Scale) -0.00765 -0.00805

(0.0200) (0.0162)
Ever in Debt on Overdraft -0.0539 0.00502

(0.0557) (0.0453)
Currently Has Consumer Debt -0.201** -0.0288

(0.0995) (0.0807)
Previously Had Consumer Debt 0.143 -0.0627

(0.0875) (0.0711)
Always/Often Worried About Finances -0.0528 -0.0622

(0.0686) (0.0565)
Always/Often Stressed About Money -0.0734 -0.0515

(0.0631) (0.0511)
Experiment
Felt Cold (1-5 Scale) 0.0247 0.00308

(0.0223) (0.0181)
Knows Earlier Subject 0.0362 0.101**

(0.0599) (0.0489)
Lab Experience Above 5x -0.127** -0.0385

(0.0616) (0.0500)
Constant 0.246*** 0.246*** 0.348 0.0454 0.0459 -0.156

(0.0730) (0.0731) (0.229) (0.0547) (0.0549) (0.185)
Observations 283 283 236 283 283 236
R-Squared 0.067 0.067 0.156 0.022 0.022 0.094

Note: OLS regression results with session fixed effects. Standard errors in parentheses.
*** p<0.01, ** p<0.05, * p<0.1.
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Table A.2.11: Treatment Effects on Impulsive Borrowing by Current Consumer
Debt

Dependent Variable In Round 1 In Round 2
At Least One Drink Purchased (1) (2) (3) (4) (5) (6)
Treatment 0.0676 0.0554 0.0636 0.00529 0.0110 0.0240

(0.0464) (0.0473) (0.0521) (0.0341) (0.0354) (0.0410)
Currently has Consumer Debt (Dummy) -0.0451 -0.0514 -0.226* -0.0769 -0.0722 -0.0251

(0.105) (0.105) (0.136) (0.0775) (0.0779) (0.106)
Treatment*Currently Has Consumer Debt -0.0575 -0.0567 0.0520 0.0865 0.0799 0.0561

(0.151) (0.151) (0.176) (0.111) (0.112) (0.139)
Manipulation Check
Depletion Index After R1 (Std.) 0.0297 0.0237

(0.0229) (0.0262)
Depletion Index After R2 (Std.) -0.0106 -0.0233

(0.0170) (0.0207)
Socio-Demographics
Female -0.0435 -0.0245

(0.0536) (0.0420)
Age 0.00746 0.00555

(0.00658) (0.00515)
Bachelor Degree or Higher 0.0263 0.00157

(0.0607) (0.0474)
Student -0.311** 0.0711

(0.147) (0.114)
Working at Least 10h/Week 0.0295 0.0538

(0.0582) (0.0454)
Financial Characteristics
Mthl. Net Income Above 1,000 e 0.0568 0.000662

(0.0706) (0.0554)
Financial Literacy (Std.) -0.0540* -0.00102

(0.0284) (0.0214)
Spontaneous Buyer (1-5 Scale) -0.0146 0.00433

(0.0210) (0.0165)
Ever in Debt on Overdraft -0.0684 0.00336

(0.0576) (0.0451)
Previously had Consumer Debt 0.130 -0.0762

(0.0872) (0.0682)
Always/Often Worried About Finances -0.0425 -0.0376

(0.0707) (0.0559)
Always/Often Stressed About Money -0.0531 -0.0762

(0.0653) (0.0510)
Experiment
Felt Cold (1-5 Scale) 0.0147 0.00425

(0.0235) (0.0183)
Knows Earlier Subject 0.0424 0.124**

(0.0628) (0.0495)
Lab Experience Above 5x -0.123* -0.0446

(0.0645) (0.0504)
Constant 0.187** 0.198** 0.204 0.0863 0.0829 0.529**

(0.0800) (0.0803) (0.323) (0.0587) (0.0591) (0.252)
Observations 283 283 236 283 283 236
R-Squared 0.031 0.037 0.148 0.024 0.026 0.151

Note: OLS regression results with session fixed effects. Standard errors in parentheses.
*** p<0.01, ** p<0.05, * p<0.1.
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Table A.2.12: Treatment Effects on Impulsive Borrowing by Previous Consumer
Debt

Dependent Variable In Round 1 In Round 2
At Least One Drink Purchased (1) (2) (3) (4) (5) (6)
Treatment 0.0694 0.0577 0.0606 -0.000696 0.00547 0.0125

(0.0477) (0.0487) (0.0531) (0.0350) (0.0363) (0.0418)
Previously Had Consumer Debt (Dummy) 0.107 0.100 0.107 -0.0933 -0.0908 -0.125

(0.0839) (0.0840) (0.105) (0.0616) (0.0618) (0.0819)
Treatment*Previously Had Consumer Debt -0.0161 -0.0104 0.0610 0.0823 0.0755 0.128

(0.131) (0.131) (0.152) (0.0961) (0.0968) (0.120)
Manipulation Check
Depletion Index After R1 (Std.) 0.0261 0.0239

(0.0229) (0.0262)
Depletion Index After R2 (Std.) -0.0109 -0.0213

(0.0170) (0.0207)
Socio-Demographics
Female -0.0458 -0.0271

(0.0534) (0.0416)
Age 0.00790 0.00631

(0.00658) (0.00515)
Bachelor Degree or Higher 0.0237 -0.00196

(0.0604) (0.0471)
Student -0.305** 0.0835

(0.147) (0.115)
Working at Least 10h/Week 0.0286 0.0514

(0.0583) (0.0453)
Financial Characteristics
Mthl. Net Income Above 1,000 e 0.0587 0.000814

(0.0698) (0.0546)
Financial Literacy (Std.) -0.0542* -0.00143

(0.0284) (0.0213)
Spontaneous Buyer (1-5 Scale) -0.0144 0.00469

(0.0210) (0.0165)
Ever in Debt on Overdraft -0.0667 0.00588

(0.0574) (0.0449)
Currently Has Consumer Debt -0.205** -0.00666

(0.103) (0.0802)
Always/Often Worried About Finances -0.0413 -0.0366

(0.0706) (0.0556)
Always/Often Stressed About Money -0.0549 -0.0799

(0.0655) (0.0510)
Experiment
Felt Cold (1-5 Scale) 0.0151 0.00555

(0.0235) (0.0183)
Knows Earlier Subject 0.0452 0.127**

(0.0624) (0.0489)
Lab Experience Above 5x -0.120* -0.0417

(0.0638) (0.0498)
Constant 0.153* 0.163** 0.189 0.0963 0.0929 0.500**

(0.0804) (0.0809) (0.323) (0.0591) (0.0594) (0.252)
Observations 283 283 236 283 283 236
R-Squared 0.035 0.040 0.148 0.029 0.031 0.155

Note: OLS regression results with session fixed effects. Standard errors in parentheses.
*** p<0.01, ** p<0.05, * p<0.1.
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Table A.2.13: Treatment Effects on Impulsive Borrowing by Financial Worries

Dependent Variable In Round 1 In Round 2
At Least One Drink Purchased (1) (2) (3) (4) (5) (6)
Treatment 0.0658 0.0531 0.0617 0.0192 0.0248 0.0344

(0.0504) (0.0512) (0.0571) (0.0367) (0.0377) (0.0446)
Always/Often Worried About Finances -0.0616 -0.0696 -0.0581 -0.0920 -0.0908 -0.0240

(0.0785) (0.0786) (0.0995) (0.0572) (0.0573) (0.0783)
Treatment*Always/Often Worried -0.00109 0.000497 0.0277 -0.000821 -0.00197 -0.0209
About Finances (0.106) (0.106) (0.119) (0.0773) (0.0774) (0.0927)

Manipulation Check
Depletion Index After R1 (std.) 0.0312 0.0237

(0.0230) (0.0262)
Depletion Index After R2 (std.) -0.0113 -0.0246

(0.0168) (0.0206)
Socio-Demographics
Female -0.0450 -0.0267

(0.0534) (0.0417)
Age 0.00771 0.00569

(0.00656) (0.00514)
Bachelor Degree or Higher 0.0228 0.000941

(0.0609) (0.0475)
Student -0.316** 0.0754

(0.149) (0.116)
Working at Least 10h/Week 0.0289 0.0551

(0.0584) (0.0455)
Financial Characteristics
Mthl. Net Income Above 1,000 e 0.0610 0.00367

(0.0698) (0.0547)
Financial Literacy (Std.) -0.0535* -0.00148

(0.0285) (0.0214)
Spontaneous Buyer (1-5 Scale) -0.0145 0.00397

(0.0210) (0.0166)
Ever in Debt on Overdraft -0.0669 0.00445

(0.0574) (0.0450)
Currently Has Consumer Debt -0.201* 0.00398

(0.102) (0.0800)
Previously Had Consumer Debt 0.132 -0.0778

(0.0875) (0.0685)
Always/Often Stressed About Money -0.0509 -0.0776

(0.0659) (0.0514)
Experiment
Felt Cold (1-5 Scale) 0.0148 0.00326

(0.0235) (0.0184)
Knows Earlier Subject 0.0445 0.126**

(0.0624) (0.0490)
Lab Experience Above 5x -0.122* -0.0403

(0.0643) (0.0503)
Constant 0.186** 0.197** 0.204 0.0892 0.0860 0.523**

(0.0794) (0.0797) (0.323) (0.0579) (0.0581) (0.252)
Observations 283 283 236 283 283 236
R-Squared 0.031 0.038 0.148 0.041 0.043 0.150

Note: OLS regression results with session fixed effects. Standard errors in parentheses.
*** p<0.01, ** p<0.05, * p<0.1.
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Table A.2.14: Treatment Effects on Impulsive Borrowing by Financial Stress

Dependent Variable In Round 1 In Round 2
At Least One Drink Purchased (1) (2) (3) (4) (5) (6)
Treatment 0.0549 0.0383 0.0421 0.00171 0.00886 0.00414

(0.0543) (0.0554) (0.0619) (0.0397) (0.0410) (0.0482)
Always/Often Stressed About Money -0.100 -0.112 -0.0913 -0.101** -0.0998** -0.114*

(0.0690) (0.0694) (0.0851) (0.0505) (0.0506) (0.0665)
Treatment*Always/Often Stressed 0.0389 0.0494 0.0733 0.0520 0.0482 0.0713
About Money (0.0936) (0.0937) (0.104) (0.0685) (0.0687) (0.0811)

Manipulation Check
Depletion Index After R1 (Std.) 0.0328 0.0256

(0.0229) (0.0264)
Depletion Index After R2 (Std.) -0.0121 -0.0227

(0.0169) (0.0206)
Socio-Demographics
Female -0.0470 -0.0275

(0.0534) (0.0416)
Age 0.00751 0.00563

(0.00655) (0.00512)
Bachelor Degree or Higher 0.0207 -0.00385

(0.0606) (0.0472)
Student -0.327** 0.0574

(0.148) (0.115)
Working at Least 10h/Week 0.0246 0.0494

(0.0586) (0.0456)
Financial Characteristics
Mthl. Net Income Above 1,000 e 0.0606 0.00489

(0.0697) (0.0545)
Financial Literacy (Std.) -0.0535* -0.00109

(0.0284) (0.0213)
Spontaneous Buyer (1-5 Scale) -0.0147 0.00424

(0.0210) (0.0165)
Ever in Debt on Overdraft -0.0675 0.00465

(0.0574) (0.0449)
Currently Has Consumer Debt -0.199* 0.00440

(0.102) (0.0798)
Previously Had Consumer Debt 0.131 -0.0756

(0.0871) (0.0681)
Always/Often Worried About Finances -0.0383 -0.0334

(0.0708) (0.0558)
Experiment
Felt Cold (1-5 Scale) 0.0154 0.00483

(0.0234) (0.0183)
Knows Earlier Subject 0.0447 0.126**

(0.0623) (0.0489)
Lab Experience Above 5x -0.126* -0.0476

(0.0644) (0.0503)
Constant 0.199** 0.213*** 0.242 0.0991* 0.0955 0.563**

(0.0801) (0.0805) (0.327) (0.0586) (0.0589) (0.255)
Observations 283 283 236 283 283 236
R-Squared 0.037 0.045 0.150 0.039 0.041 0.153

Note: OLS regression results with session fixed effects. Standard errors in parentheses.
*** p<0.01, ** p<0.05, * p<0.1.
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Table A.2.15: 2SLS Estimates of the Effect of the Treatment on Impulsive
Borrowing

Dependent Variable In Round 1 In Round 2
At Least One Drink Purchased (1) (2) (3) (4)
Treatment 0.317 0.264 -0.0784 -0.178

(0.219) (0.206) (0.131) (0.170)
Socio-Demographic
Female -0.0509 -0.0105

(0.0526) (0.0424)
Age 0.00783 0.00592

(0.00634) (0.00510)
Bachelor Degree or Higher 0.0214 0.00633

(0.0587) (0.0472)
Student -0.292** 0.0770

(0.141) (0.114)
Working at Least 10h/Week 0.0420 0.0451

(0.0567) (0.0457)
Financial Characteristics
Mthl. Net Income Above 1,000 e 0.0399 0.0247

(0.0724) (0.0585)
Financial Literacy (Std.) -0.0701** 0.0102

(0.0280) (0.0226)
Spontaneous Buyer (1-5 Scale) -0.0162 0.00481

(0.0206) (0.0166)
Ever in Debt on Overdraft -0.0523 -0.00436

(0.0569) (0.0459)
Currently Has Consumer Debt -0.227** 0.0316

(0.103) (0.0828)
Previously Had Consumer Debt 0.164* -0.113

(0.0929) (0.0752)
Always/Often Worried About Finances -0.0516 -0.0317

(0.0698) (0.0563)
Always/Often Stressed About Money -0.0737 -0.0555

(0.0648) (0.0522)
Experiment
Felt Cold (1-5 Scale) 0.0103 0.00734

(0.0230) (0.0185)
Knows Earlier Subject 0.0283 0.140***

(0.0637) (0.0514)
Lab Experience Above 5x -0.129** -0.0314

(0.0626) (0.0504)
Constant 0.0497 0.167 0.123 0.519**

(0.134) (0.311) (0.0856) (0.250)
Observations 283 236 283 236
R-Squared 0.083 0.031

Note: IV regression results with session fixed effects. Standard errors in parentheses.
*** p<0.01, ** p<0.05, * p<0.1.
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A.3 The German Socio-Economic Panel
The German Socio-Economic Panel (GSOEP) is one of the largest and longest-running
multidisciplinary household surveys worldwide and an independent research-driven in-
frastructure. Data from the GSOEP surveys are made available to researchers. More
information about the GSOEP can be found here.

Table A.3.1 provides information about the characteristics of selected waves from
the GSOEP Innovation Sample (IS). Here, we use data from the GSOEP-IS waves
2016, 2017 and 2018. The sample consists of 51% female and 49% male respondents.
Their age ranges from 17 to 96 years. 57% of respondents are married. In terms
of education, the average respondent has upper secondary education and completed
a vocational degree. The sample has a moderate financial literacy and an average
monthly net household income of 2,946 e. The respondents differ with respect to their
work situation (32% work full-time, 20% work part-time and 46% are economically
inactive).

https://www.diw.de/en/diw_01.c.615551.en/research_infrastructure__socio-economic_panel__soep.html
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Table A.3.1: GSOEP-IS Summary Statistics

Variable Mean Std. Dev. Min Max N
Socio-Demographics
Female 0.51 0.50 0 1 901
Age 53.80 18.13 17 96 901
Married 0.57 0.50 0 1 898
Education 1.99 0.71 0 3 864
Financial Literacy 4.34 1.59 0 6 901
General Health Status (1-5 Scale) 2.52 0.98 1 5 901
Overall Life Satisfaction (0-10 Scale) 7.71 1.74 0 10 901
Income and Employment
Monthly Net Household Income (in e) 2,945.83 1,660.74 300 10,000 853
Full-Time Worker 0.32 0.47 0 1 901
Part-Time Worker 0.20 0.40 0 1 901
Not Working 0.46 0.50 0 1 901
Saving Behavior and Assets
No Ability to Save Regularly 0.35 0.48 0 1 893
Regular Saving for Wealth Accumulation 0.31 0.46 0 1 901
Regular Precautionary Saving 0.55 0.50 0 1 901
Monthly Saving for Wealth Accumulation (in e) 140.43 385.59 0 4,000 895
Monthly Precautionary Saving (in e) 228.76 421.07 0 4,000 892
Has Assets 0.59 0.49 0 1 892
Borrowing Behavior
Current Household Consumer Debt 0.17 0.38 0 1 898
Current Personal Consumer Debt 0.13 0.34 0 1 832
Other Personal Loans excl. Mortgages 0.03 0.17 0 1 833
Able to Repay Consumer Debt Without Problems 0.89 0.31 0 1 257
Unable to Repay Debt on Time (1-3 Scale) 1.03 0.21 1 3 624

Note: The table provides summary statistics for the GSOEP-IS waves 2016, 2017, and 2018.
Variables refer to individual characteristics unless specified otherwise. Education is an ordinal
variable containing the highest achieved educational degree from 0 (no or basic educational de-
gree), 1 (middle or upper secondary education), 2 (vocational degree), to 3 (university degree).
Financial literacy is measured by the number of correctly answered questions out of six. Both
general health status and life satisfaction are self-assessed. ‘Has Assets’ refers to the presence of
personal saving accounts and/or life insurance, stocks, bonds, or mutual funds. Being unable to
meet debt obligations on time includes the repayment for all loans, mortgages, and leasing in the
past year. It is measured with three responses: 1 being all debt obligations were met on time, 2
being one obligation was late or was not met, 3 being more than one obligation being late or not
met. The last two variables are conditional on debt obligations.
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Table A.3.2: GSOEP-IS Self-Control Scale

Variable Mean Std. Dev. Min Q25 Q50 Q75 Max N

Average SCS Score 3.60 0.585 1.77 3.23 3.62 4 5 893

Note: The table provides summary statistics for the self-control scale (SCS)
module deployed in the GSOEP-IS 2018 survey. Respondents rated their self-
perceived trait, measured via the 13-item-scale identical to the experimental ver-
sion presented in A.1.8. The responses are measured on a Likert scale from one
to five, where one indicates ‘Completely disagree’ and five indicates ‘Completely
agree.’ The 13 responses are first recoded to be increasing in the ability for
self-control and secondly are equally weighed to calculate the average score.
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Table A.3.3: Average Self-Control Score by Attribute

Attribute Mean SCS Score t-test (p-value) N
Gender
Female 3.61 0.661 457
Male 3.59 0.661 436
Age
≤ 35 3.35 0.000 172
36 - 45 3.53 0.124 132
> 45 3.69 0.000 589
Education
None, Basic, Middle or Upper Secondary Degree 3.43 0.001 109
Tertiary Degree 3.64 0.001 747
Financial Literacy
< 6 Correct Answers 3.61 0.536 625
= 6 Correct Answers 3.58 0.536 268
Household Net Income
< 2,950 e 3.46 0.002 325
≥ 2,950 e 3.59 0.002 358
Health
Bad Health Rating 3.55 0.015 402
High Health Rating 3.64 0.015 491
Overall Life Satisfaction
Life Satisfaction < 8 3.44 0.000 306
Life Satisfaction ≥ 8 3.68 0.000 587

Note: The table depicts descriptive results based on the 901 respondents in the GSOEP-IS
survey, both 2017 and 2018 responses. For each attribute, the mean score in the self-control
scale (SCS) is displayed. This scale is measured on a Likert scale from one to five, where one
indicates ‘Does not apply at all’ and five indicates ‘Fully applies’. The p-value of the t-test
indicates the statistical significance of the difference in average SCS score compared to the other
dummy variable outcome(s) in its group (e.g., female vs. male). Tertiary education refers to
any vocational or university degree. The household income attribute is only compared for the
subsample of those aged ≤ 68. It is compared along with this group’s median monthly household
income equal to 2,950 e. High health rating refers to health self-perceived as good or very good,
respectively bad health rating refers to self-perceived health rated as only sufficient, less than
sufficient, or bad. Overall life satisfaction is rated on a Likert scale from zero to ten.
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Table A.3.4: Effects of Self-Control Scale on Saving Behaviors in the GSOEP-IS

No Ability Regular Wealth Regular Monthly Monthly
to Save Saving Precautionary wealth Precautionary

Saving Saving Saving
Dummy Dummy Dummy In e In e

(1) (2) (3) (4) (5)
Average SCS (Std.) -0.13*** -0.00 0.10** -24.99 -3.33

(0.046) (0.047) (0.050) (40.127) (40.782)
FL Sum -0.04*** 0.03*** 0.02* -1.89 3.40

(0.011) (0.011) (0.011) (9.287) (9.426)
Average SCS (Std.)*FL sum 0.02** 0.00 -0.02* 6.48 -0.03

(0.010) (0.010) (0.011) (8.604) (8.746)
Female -0.02 0.01 0.06* -21.97 8.26

(0.032) (0.032) (0.034) (27.238) (27.701)
Age 0.01** 0.00 -0.02*** -2.32 -2.08

(0.005) (0.006) (0.006) (4.764) (4.844)
Age Squared -0.00** -0.00 0.00*** 0.01 0.05

(0.000) (0.000) (0.000) (0.044) (0.045)
Education -0.06*** 0.03 0.09*** 24.39 40.37**

(0.023) (0.023) (0.025) (19.949) (20.304)
Net Monthly HH Income -0.00*** 0.00*** 0.00*** 0.10*** 0.13***

(0.000) (0.000) (0.000) (0.009) (0.009)
Constant 0.60*** -0.09 0.48*** -86.21 -298.11**

(0.145) (0.147) (0.154) (125.884) (128.004)
Observations 767 772 772 766 767
R-Squared 0.189 0.153 0.161 0.190 0.267

Note: OLS regression results. Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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Figure A.3.1: Histogram of the Average Self-Control Score

Figure A.3.2: Distribution of the Response to the First Self-Control Scale Item

Note: The responses are measured on a Likert scale from one to five, where one
indicates ‘Completely disagree’ and five indicates ‘Completely agree’. See the full
list of items in Appendix A.1.8.
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B.1 Context

Table B.1.1: Own Sample against LSMS Data – Comparison

Own sample LSMS sample aged > 15 Diff. Wald
test

Variable Obs. Mean Std. Dev. Obs. Mean Std. Dev. p-value
Female 2,223 0.64 0.010 176 0.43 0.045 0.21 0.000
Age 2,215 33.86 0.248 176 40.73 1.344 -6,87 0.000
Illiterate 2,223 0.12 0.007 176 0.15 0.036 -0.03 0.399
Completed Primary Education 2,223 0.71 0.010 167 0.51 0.046 0.20 0.000
Completed Secondary Education 2,223 0.19 0.008 167 0.09 0.023 0.10 0.000
HH Rooms for Sleeping 2,223 2.37 0.032 176 2.42 0.104 -0.05 0.626
Own Bank Account 2,223 0.21 0.009 176 0.25 0.038 -0.04 0.320
Any Loan 2,223 0.34 0.010 117 0.46 0.056 -0.12 0.033
Semi-Formal Savings (SACCO, ROSCA) 2,223 0.53 0.011 176 0.66 0.042 -0.13 0.003
Western Rural Region YES YES YES YES YES YES
Business Owners YES YES YES YES YES YES

Note: Table displays descriptive statistics of own sample and the business owners among the regionally representative
sample of the LSMS Uganda National Panel Survey 2018-2019, Household Questionnaire. The LSMS sample includes
household weights. Business owners are identified from LSMS data via the question whether the respondent ran a business
of any size for himself/herself in the last seven days, even if it was for only one hour. Own bank account refers in LSMS
data to reporting savings or a loan at a commercial bank account, and any loan refers to any loan in the past year,
whereas our sample is asked about current outstanding loans, i.e. our question is more restrictive. This may contribute
to explaining the lower share of loans.
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Table B.1.2: Financial Inclusion and Mobile Money in Uganda (Part 1)

Notion Definition Context in Uganda References

Financial
inclusion

Access to the full range
of financial services
at affordable prices
with sufficient con-
venience and dignity.
The competing finan-
cial providers need to
be obtainable for all
groups in a society,
incl. poor, rural and
disabled populations.

Only one out of four
adult Ugandans have
an account at a for-
mal financial institu-
tion. Financial inclu-
sion is currently driven
by semi-formal services
and mobile money.

CFI
(2018),
Demirgüç-
Kunt
et al.
(2020)

Formal
inclusion

Formal services are pro-
vided by financial in-
stitutions such as com-
mercial banks. They
are recognized as trans-
parent and secure due
to their legal regula-
tion.

Often appear as more
expensive, complex,
and less accessible than
given alternatives. Ac-
cess typically requires
a minimum deposit, a
valid ID and residence
documentation, which
only a small minority
of the rural population
have.

FinScope
(2018);
Mag-
naCarta
(2019)

Semi-formal
inclusion

Semi-formal services
are provided by non-
regulated, usually
smaller, and less
restrictive financial
institutions. They are
typically governed by
their own members
and are considered
to be more accessible
and reasonably priced.
However, they offer
fewer services.

Most Ugandans save
semi-formally with
SACCOs or other sav-
ing groups. In order to
accumulate and borrow
funds, group meeting
associations such as
ROSCAs and ASCAs
are popular.

FinScope
(2018)
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Table B.1.3: Financial Inclusion and Mobile Money in Uganda (Part 2)

Notion Definition Context in Uganda References

SACCOs Savings and Credit
Co-operatives allow
their members to reg-
ularly deposit money
and earn interest. This
money is redistributed
to other members who
wish to take out a loan
and have established a
steady saving history.
New members need to
buy a minimum share
of the SACCO and thus
becomes co-owners.

SACCOs have at least
30 members and can
have many thousand.
The national SACCO
association in Uganda
counts more than 1,200
SACCOs as member or-
ganizations.

https:
//
ucscu.
coop

ROSCAs In Rotating Savings
and Credit Associa-
tions, group meetings
collect savings and
each time give the total
amount to another,
thus rotating, member.

Compared to SACCOs,
ROSCAs are usually
smaller and less formal-
ized.

ASCAs Accumulating Savings
and Credit Associa-
tions (ASCAs) lend the
regularly collected sav-
ings to some members
with interest, which is
then fairly shared in
the group.

ASCAs are usually
small but require
some book-keeping
to manage the loan
repayment.

Informal
inclusion

Informal financial ser-
vices are not provided
by institutions but by
personal contacts, for
ex. when borrowing
from relatives, friends
or moneylenders,
or when conducting a
money transfer through
a bus driver.

Overall, one in three
Ugandans (also) keeps
cash savings at home.
In rural areas, infor-
mal providers of finan-
cial services play a very
important role.

FinScope
(2018)

https://ucscu.coop
https://ucscu.coop
https://ucscu.coop
https://ucscu.coop
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Table B.1.4: Financial Inclusion and Mobile Money in Uganda (Part 3)

Notion Background Context in Uganda References

Mobile money
adoption

First offered in Kenya
in 2007, mobile money
services are now avail-
able in 90 countries.
Today, there are more
than 866 million regis-
tered accounts, process-
ing 1.3 billion US$ per
day. The technology
is most popular in de-
veloping and emerging
markets, satisfying the
demand for easily ac-
cessible and cheaper fi-
nancial services.

Adoption increased
rapidly after services
were first introduced
in Uganda in 2009.
In 2019, 27 million
registered customers
collectively conducted
almost three billion
transactions in a net-
work of about 200,000
agents. About half of
the population sends
and receives money
using mobile money.

Bank of
Uganda
(2021);
Fin-
Scope
(2018);
Pasti
(2019)

Mobile money
providers

Large telecommunica-
tion companies offer
mobile money services
whilst also selling
SIM cards and airtime
to their customers.
Thereby, mobile money
sets itself apart from
mobile payments in
developed countries,
as it is not linked
to pre-existing bank
accounts. Registered
users can exchange
cash for mobile money
and make withdrawals
with anybody from
a vast network of li-
censed agents who earn
commissions.

There are currently
seven mobile money
providers (most promi-
nently MTN and Airtel
Uganda), all of them
regulated by govern-
mental institutions.
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Table B.1.5: Financial Inclusion and Mobile Money in Uganda (Part 4)

Notion Background Context in Uganda References

Prerequisites
and services

Owning any kind of
mobile phone, a SIM
card of a mobile money
provider and a national
ID card for registra-
tion, are typically the
only prerequisites to
use mobile money ser-
vices. Firstly, a mobile
money account allows
simple and flexible safe-
keeping of funds. Sec-
ondly, users can trans-
fer mobile money in-
stantaneously to other
users in their network,
users in other networks
and even non-users.

Many providers have
introduced additional
services such as making
payments for utilities
via mobile money or
granting short-term
loans.

Mobile money
fees

Where account owner-
ship is free of charge,
transaction costs arise
for all additional ser-
vices. In general,
mobile money services
charge much lower fees
for money transfers
compared to alterna-
tive financial services.
Fees relative to volume
typically fall with
increasing transaction
amounts and vary by
type of mobile money
service.

A competitive market
recently led to signif-
icant price cuts and
promotional offers in
Uganda.

Suri
(2017)
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Figure B.1.1: Pricing Tables by MTN Uganda and Airtel Uganda

Note: Author’s own summary of mobile money fees by MTN Uganda and Airtel Uganda at the
time of the survey, calculated from their lists of prices in absolute form, i.e., in UGX. The two
main providers of mobile money services in Uganda, MTN and Airtel, offered very similar fees
for the three studied transaction volumes in Uganda during the time of the survey in February
through April 2019. After May 2019, MTN changed their pricing scheme and Airtel began
offering a promotion period. The offer by Airtel was then the cheapest option in all categories.
Subsequently, prices have become similar again, albeit lower. The Ugandan state tax on mobile
money transactions is excluded from this overview. In July 2018, this 1% tax on mobile money
deposits, withdrawals, transfers, and payments was enforced. After protests, it was amended
to a 0.5% tax only on withdrawals.
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B.2 Additional Details

Figure B.2.1: The Activity Gap across Financial Institutions

Note: Authors’ calculations based on the full sample. Account owners are those who report
current personal accounts at the respective financial institution. Active user includes all for
whom at least one of the following are reported at the respective provider: current savings;
current loans; any transfers made in the past three months; only for mobile money services:
past payments ever made. Semi-formal finance includes SACCOs, ROSCAs, ASCAs and mi-
crofinance institutions. Conversely, informal finance can include any of the following: saving at
home or with friends and relatives; making transfers via personal journeys, friends, relatives,
or bus drivers; taking loans with moneylenders, friends, and relatives.
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Table B.2.1: Descriptives on Financial Inclusion and Financial Behaviors

Variable Mean Std. Dev. Min. Max. N
Financial Activity
Currently Financially Activea 0.89 0.31 0 1 2,223
Financial Activities at Formal Bank 0.24 0.43 0 1 2,223
Financial Activities at Formal Bank or Semi-Formal FI 0.68 0.47 0 1 2,223
Financial Activities at Formal Bank, Semi-Formal FI or MM 0.81 0.39 0 1 2,223
Informal Financial Activity
Any Informal Financial Activity 0.38 0.48 0 1 2,223
Among Formally Included: Informally Active 0.31 0.46 0 1 544
Among Formally or Semi-formally Included: Informally Active 0.35 0.48 0 1 1,513
Among Only MM Included: Informally Active 0.45 0.50 0 1 286
Among Neither Formal, Semi-Formal nor MM Included: Informally Active 0.43 0.50 0 1 424
Savings
Any Savings 0.77 0.42 0 1 2,223
Currently Savings at Formal or Semi-Formal FI 0.67 0.47 0 1 2,223
Currently Any Savings Held in MM 0.09 0.29 0 1 2,223
Current Savings Exclusively in MM 0.04 0.19 0 1 2,223
Loans
Currently Outstanding Loan 0.34 0.47 0 1 2,223
Currently Loans at Formal Bank or Semi-Formal FI 0.22 0.41 0 1 2,223
Currently any Loan in MM 0.00 0.05 0 1 2,223
Current Loans Exclusively in MM 0.00 0.03 0 1 2,223
Transfersb

Any Transfers 0.41 0.49 0 1 2,223
Any Transfer at Formal Bank or Semi-Formal FI 0.01 0.08 0 1 2,223
Any Transfers Made with MM 0.28 0.45 0 1 2,223
Transfers Exclusively with MM 0.25 0.43 0 1 2,223
MM Payments
Ever Made Payments Using MM 0.29 0.46 0 1 2,223

Note: aRespondents are classified as financially active if they report current savings, current loans, any transfers
in the past three months and/or ever made payments with mobile money (MM). bRespondents are asked to report
money transfers made in the past three months to people living outside their own village.
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Table B.2.2: Correlates of Mobile Money Activities

Owns Mobile Active Mobile Current Mobile Recent Mobile Ever Used Mobile
Money Account Money Use Money Savings Money Transfers Money Payments

(1) (2) (3) (4) (5)
Socio-Demographic Characteristics
Female -0.01 -0.06*** -0.05*** -0.03 -0.04*

(0.018) (0.022) (0.013) (0.020) (0.019)
Age -0.00*** -0.00*** -0.00*** -0.00** -0.00***

(0.001) (0.001) (0.001) (0.001) (0.001)
Highest Completed Level of Education 0.03*** 0.00 0.00 0.01 -0.00

(0.007) (0.009) (0.005) (0.008) (0.008)
Number of Assets (Std.) 0.04*** 0.03** 0.00 0.03*** 0.04***

(0.012) (0.014) (0.006) (0.011) (0.012)
Financial Literacy (Std.) 0.02* 0.02 -0.02* 0.02 0.03**

(0.011) (0.014) (0.009) (0.013) (0.014)
Risk Tolerance (Std.) 0.01 0.07*** 0.01* 0.03*** 0.06***

(0.007) (0.012) (0.006) (0.010) (0.009)
Work Experience (Years) 0.00 0.00 -0.00** 0.00 0.00

(0.001) (0.002) (0.001) (0.002) (0.002)
Business Characteristics
Number of Employees -0.02* 0.03* 0.02** 0.02 0.03**

(0.009) (0.017) (0.007) (0.013) (0.013)
Monthly Profits (in UGX 100k) 0.01** 0.02** -0.00 0.01** 0.01**

(0.005) (0.007) (0.003) (0.004) (0.004)
Keeps Business Log/Record 0.02 0.17*** 0.04*** 0.06** 0.11***

(0.018) (0.021) (0.015) (0.022) (0.026)
Trading License 0.05** 0.08*** 0.01 0.08*** 0.05**

(0.020) (0.031) (0.018) (0.029) (0.027)
Availability of FI and Network Effects
Nearest Bank Branch is ≤ 10km -0.06** 0.15*** 0.02 0.13*** 0.05*

(0.022) (0.024) (0.014) (0.023) (0.025)
MM Agent Density 0.00 0.01*** 0.00 -0.00 0.01***

(0.003) (0.003) (0.002) (0.003) (0.003)
Network Quality (0-10 Scale) 0.02*** 0.02*** 0.01*** -0.00 0.03***

(0.004) (0.005) (0.003) (0.005) (0.005)
Share of Active MM Users Within TC 0.09* 0.21** 0.05 0.18*** 0.22***

(0.048) (0.083) (0.046) (0.070) (0.077)
Observations 2,173 2,173 2,173 2,173 2,173

Note: Table displays marginal effects from a probit regression with binary dependent variables that differ across regressions. Columns
(1) - (5) depict the different groups of mobile phone or mobile money users as outcome variables. Robust standard errors (clustered at
trading center level) in parentheses with *** p<0.01, ** p<0.05, * p<0.1.
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11	PREFERENCES	ABOUT	MOBILE	MONEY	

Read:	As	you	know,	there	are	different	ways	to	save,	borrow	or	transfer	money.	Mobile	money	is	one	of	them.	In	the	following,	we	will	ask	you	
some	questions	about	hypothetical	situations	that	involve	the	use	of	mobile	money.	We	are	interested	in	your	personal	opinion	on	how	you	
would	decide	in	this	situation.	Please	remember,	this	is	not	a	test.	There	is	no	right	or	wrong	answer.	
	
Do	not	read:	We	are	interested	in	the	participant’s	response	if	different	aspects	of	an	otherwise	similar	question	regarding	Mobile	Money	change.		
This	is	why	some	parts	of	the	questions	will	randomly	vary.	Now	some	examples	are	given,	which	might	come	up:		

Q119: 	Imagine	you	want	to	make	a	payment	of	[50.000]	
UGX	to	another	mobile	money	user	who's	using	the	
same	network	as	you	are.	You	are	charged	a	fee	of	
[5%]	of	the	transfer	amount	to	make	the	payment.	
[This	equals	2.500	UGX]	Would	you	make	this	
transfer?	

1	=	yes	
0	=	no	

Q120: 	Imagine	you	want	to	make	a	payment	of	[10.000]	
UGX	to	another	mobile	money	user	who's	using	a	
different	network	than	you	are.	You	are	charged	a	
fee	of	[15%]	of	the	transfer	amount	to	make	the	
payment.	[(NO	FURTHER	INFO)]	Would	you	make	this	
transfer?	

1	=	yes	
0	=	no	

Q121: 	Imagine	you	want	to	withdraw	[150.000]	UGX	in	cash	
from	your	mobile	money	account.	You	are	charged	a	
fee	of	[1%]	of	the	withdrawal	amount.	[This	equals	
1.500	UGX.	]	Would	you	make	this	cash	withdrawal?	

1	=	yes	
0	=	no	

Q122: 	Imagine	you	want	to	make	a	payment	of	[50.000]	
UGX	in	a	store	using	mobile	money.	You	are	charged	
a	fee	of	[25%]	of	the	payment	amount.	[(NO	
FURTHER	INFO)]	Would	you	make	this	payment?	

1	=	yes	

0	=	no	

Q123: 	Imagine	you	want	to	save	an	amount	of	[150.000]	
UGX	using	mobile	money.	You	are	offered	an	interest	
rate	of	[5%]	of	the	saving	amount	per	year.	[(NO	
FURTHER	INFO)]	Would	you	make	this	saving?	

1	=	yes	
0	=	no	

Q124: 	Imagine	you	want	to	take	out	a	loan	of	[10.000]	UGX	
using	mobile	money.	You	are	charged	a	fee	of	[15%]	
of	the	loan	amount	per	month.	[This	equals	1.500	
UGX.]	Would	you	take	out	this	loan?	

1	=	yes	
0	=	no	

Q125: 	Imagine	you	want	to	withdraw	[50.000]	UGX	in	cash	
from	your	mobile	money	account.	You	are	charged	a	
fee	of	[10%]	of	the	withdrawal	amount.	[(NO	
FURTHER	INFO)]]	Would	you	make	this	cash	
withdrawal?	

1	=	yes	
0	=	no	

Q126: 	Imagine	you	want	to	make	a	payment	of	[150.000]	
UGX	to	another	mobile	money	user	who's	using	a	
different	network	than	you	are.	You	are	charged	a	fee	
of	[15%]	of	the	transfer	amount	to	make	the	
payment.	[This	equals	22.500	UGX]	Would	you	make	
this	transfer?	

1	=	yes	
0	=	no	

Q127: 	Imagine	you	want	to	take	out	a	loan	of	[10.000]	UGX	
using	mobile	money.	You	are	charged	a	fee	of	[1%]	of	
the	loan	amount	per	month.	[(NO	FURTHER	INFO)]	
Would	you	take	out	this	loan?	

1	=	yes	
0	=	no	

Q128: 	Imagine	you	want	to	make	a	payment	of	[150.000]	
UGX	to	another	mobile	money	user	who's	using	the	
same	network	as	you	are.	You	are	charged	a	fee	of	
[5%]	of	the	transfer	amount	to	make	the	payment.	
[(NO	FURTHER	INFO)]	Would	you	make	this	transfer?	

1	=	yes	
0	=	no	

Q129: 	Imagine	you	want	to	save	an	amount	of	[10.000]	UGX	
using	mobile	money.	You	are	offered	an	interest	rate	
of	[25%]	of	the	saving	amount	per	year.	[(NO	
FURTHER	INFO)]	Would	you	make	this	saving?	

1	=	yes	
0	=	no	

Q130: 	Imagine	you	want	to	save	an	amount	of	[150.000]	
UGX	using	mobile	money.	You	are	offered	an	interest	
rate	of	[10%]	of	the	saving	amount	per	year.	[This	
equals	15.000	UGX.]	Would	you	make	this	saving?	

1	=	yes	
0	=	no	

	

	

Table B.2.3: Examples of the Choice Experiment from Survey Questionnaire
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Table B.2.4: Elements of the Choice Experiment

Wording Amount Fee/Interest rate Additional Information
Payment Within Same Network UGX 10,000 1% None
Payment to Different Network UGX 50,000 5% This equals [XX] UGX.
Withdrawal UGX 150,000 10%
Payment in a Store 15%
Saving 25%
Loan

Randomization of elements: The computer randomly picks an attribute of wording, amount,
fee/interest rate and additional information of the hypothetical scenario. For each participant
and for each of the twelve times the participant will answer one variant of the question, there is
a separate random selection of these four question components in order to generate the scenario.
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Table B.2.5: Willingness to Pay for Mobile Money Transfers within Network in
Follow-up

WTP WTP WTP WTP
Full UGX UGX UGX

10,000 50,000 150,000
(1) (2) (3) (4)

Transaction Amount
Transaction Amount: UGX 10,000 Ref.

Transaction Amount: UGX 50,000 -0.12***
(0.011)

Transaction Amount: UGX 150,000 -0.15***
(0.011)

Transaction Fee
Transaction Fee: 0% Ref. Ref. Ref. Ref.

Transaction Fee: 1% -0.06*** -0.08** -0.00 -0.09**
(0.023) (0.035) (0.036) (0.034)

Transaction Fee: 5% -0.34*** -0.19*** -0.32*** -0.44***
(0.019) (0.032) (0.028) (0.027)

Transaction Fee: 10% -0.48*** -0.31*** -0.51*** -0.55***
(0.017) (0.031) (0.025) (0.026)

Transaction Fee: 15% -0.61*** -0.55*** -0.58*** -0.60***
(0.016) (0.027) (0.024) (0.026)

Transaction Fee: 25% -0.71*** -0.68*** -0.64*** -0.67***
(0.016) (0.026) (0.025) (0.026)

Reporting of Fees
Fees Reported in % and Total UGX Ref. Ref. Ref. Ref.

Fees Reported in Total UGX Only -0.01 0.01 0.01 -0.04**
(0.010) (0.018) (0.017) (0.017)

Fees Reported in % Only 0.05*** -0.08*** 0.10*** 0.12***
(0.011) (0.018) (0.018) (0.019)

Observations 7,028 2,381 2,361 2,286
N (Respondents) 1,777 1,449 1,442 1,417

Note: Table shows results from a linear probability model. The data is based on a follow-up survey
with 1,777 respondents from October until December 2020, implementing a shortened choice
experiment with three differences compared to the original design. First, only one transaction
type, a transfer within the network, is applied. Second, possible fees also include a 0% option.
Third, the fee information is either in % and total UGX, total UGX only, or % only. The
respondents are asked four randomly selected scenarios. Column (1) shows the results for the
full specification, column (2)-(4) results for the transaction amount subsets. Standard errors are
clustered at the individual level and displayed in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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Table B.2.6: Willingness to Pay for Mobile Money – Within-Experiment
Determinants without Interaction

Full UGX UGX UGX
10,000 50,000 150,000

(1) (2) (3) (4)
Transaction Type
Transaction Type: Transfer Within Network Ref.

Transaction Type: Transfer to Different Network 0.00
(0.013)

Transaction Type: Withdrawal -0.01
(0.013)

Transaction Type: Payment in a Store -0.04***
(0.013)

Transaction Amount
Transaction Amount: UGX 10,000 Ref.

Transaction Amount: UGX 50,000 -0.15***
(0.011)

Transaction Amount: UGX 150,000 -0.21***
(0.012)

Transaction Fee
Transaction Fee: 1% Ref. Ref. Ref. Ref.

Transaction Fee: 5% -0.24*** -0.06** -0.29*** -0.31***
(0.015) (0.027) (0.025) (0.023)

Transaction Fee: 10% -0.35*** -0.18*** -0.43*** -0.41***
(0.015) (0.026) (0.023) (0.022)

Transaction Fee: 15% -0.53*** -0.37*** -0.58*** -0.59***
(0.014) (0.024) (0.020) (0.020)

Transaction Fee: 25% -0.64*** -0.53*** -0.65*** -0.67***
(0.013) (0.022) (0.022) (0.020)

Observations 8,896 2,970 3,002 2,924
N (Respondents) 2,206 1,691 1,713 1,654

Note: Table shows marginal effects from a probit regression. Column (1) shows the results
for the full specification, columns (2)-(4) results for the transaction amount subsets of the choice
experiment. Vignette questions on savings and loans and those including the fee only in percentage
terms have been excluded. Standard errors are clustered at the individual level and displayed in
parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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C.1 Training Materials
The training materials for the Financial Literacy Ring (FLIR) can be accessed here on
a public Google Drive. FLIR was originally developed to promote financial inclusion in
Uganda, designed by the Bank of Uganda (BoU) and German Development Cooperation
(GIZ). We further developed this program in order to include up-to-date information
and mobile money insights. Our materials comprise the explanatory trainer manual
and participant learning materials for the introductory session and the five distinct
stations. One stations’ learning materials are presented below as an example.

Figure C.1.1: Learning Materials for the FLIR Station on Savings

https://drive.google.com/file/d/1z_4sOsm2eoOcF_o15njB-Zk-h5Lymazo/view?usp=sharing
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C.2 Additional Details
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Table C.2.1: Variable Description

Variable Type Level Description

Female Binary Individual 1 if respondent is female; 0 if male

Age Continuous Individual Age in years

Married Binary Individual 1 if respondent is married; 0 if not married

Years of Education Continuous Individual Education in years

Financial Literacy
(0-7)

Continuous Individual Number of correct financial knowledge
questions.

Risk Tolerance (0-10) Continuous Individual Likert scale item on “Are you generally a
person who is fully prepared to take risks or
do you try to avoid taking risk?” 0 if com-
pletely unwilling to take risks; 10 if fully
prepared to take risk.

Household Size Continuous Household Number of people in household including
respondent. A household comprises all the
people who normally live and eat meals to-
gether in a home.

# Assets Continuous Household Sum over a list of standard items owned by
the household without livestock.

Household Consump-
tion (UGX)

Continuous Household The value of all consumption within past
four weeks. Includes food inside and out-
side the household, toiletries, water, rent,
electricity, clothing, school fees, medical
costs, leisure expenses, other necessities
etc. [In Ugandan Shilling; top coded at
99%]

Saving (=1) Binary Individual Currently any money saved in informal
places, in a SACCO or in a ROSCA,
in a commercial bank account, or a mo-
bile money account (for example MoKash).
[Yes/No]

ln Saving Continuous Individual Amount of money saved in total across
aforementioned places at the moment. [In
Ugandan Shilling; top coded at 99% and
logarithmised]

Formal Saving (=1) Binary Individual Currently any money saved in a commer-
cial bank account.

ln Formal Saving Continuous Individual Amount of money saved in a commercial
bank account at the moment. [In Ugan-
dan Shilling; top coded at 99% and loga-
rithmised]

Loan (=1) Binary Individual Currently any loan outstanding with a
family member or friend or moneylender,
an ASCA, SACCO or a microfinance in-
stitution, a commercial bank or mobile
money.

ln Loan Continuous Individual Amount of money currently outstanding
in total across aforementioned places. [In
Ugandan Shilling; top coded at 99% and
logarithmised]

Formal Loan (=1) Binary Individual Currently any loan outstanding with a
commercial bank.
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Table C.2.2: Variable Description (contin.)

Variable Type Level Description

Invest (=1) Binary Individual Any money invested in business in total
during the past 12 months. Investments
could be new equipment, restocking done
on top of regular restocking, new furniture
or signs for advertising but do not include
regular expenditures for buying new sup-
plies or stock.

ln Invest Continuous Individual Amount of money invested in business in
total during the past 12 months. [In Ugan-
dan Shilling; top coded at 99% and loga-
rithmized]

Record (=1) Binary Individual Keeping a log or record of expenses and
revenues for any businesses. [Yes/No]

Separate Personal
(=1)

Binary Individual Keeping money separate for business and
personal finances. [Yes/No]

MM Active (=1) Binary Individual 1 if respondent qualifies as an active mobile
money user; if not. We define active mo-
bile money use via four conditions, out of
which at least one must be fulfilled: cur-
rent mobile money savings or loans; any
mobile money transfers made in the past
three months; or ever made mobile pay-
ments directed at other businesses.

# MM Active Continuous Individual Number of different mobile money services
used out of the aforementioned four condi-
tions.

MM Saving (=1) Binary Individual Currently any money saved in a mobile
money account (for example MoKash).
[Yes/No]

ln MM Saving Continuous Individual Amount of money saved in a mobile money
account (for example MoKash) in total at
the moment. [In Ugandan Shilling; top
coded at 99% and logarithmized]

MM Transfer (=1) Binary Individual Transferred money to people outside the
respondent’s village using a mobile money
account during the past three months.
[Yes/No]

ln MM Transfer Continuous Individual Amount of money transferred using a mo-
bile money account in total over the past
three months. [In Ugandan Shilling; top
coded at 99% and logarithmized]

MM Payment (=1) Binary Individual Ever made a payment using the mobile
phone. This means a payment to an-
other business, supplier, employee or util-
ity provider, for example with MTN Mo-
MoPay or Airtel Money Pay. [Yes/No]

MM Supplier (=1) Binary Individual Uses mobile money to pay for supplies (for
example raw materials, items for resale).
[Yes/No]

MM Customer Share Continuous Individual Percentage of customers paid using mobile
money in the past three months. [0-100]
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C.3 Additional Results
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Table C.3.1: Balance at Baseline of Endline Sample

Means (Std. Dev.) Differences (p-values)
Control group (C) Untargeted (T1) Targeted (T2) T1 – C T2 – C T2– T1

Female 0.642 0.659 0.614 0.018 -0.027 -0.045*
(0.480) (0.475) (0.487) (0.231) (0.618) (0.088)

Age 33.685 34.486 34.739 0.801 1.054 0.253
(11.423) (11.426) (12.126) (0.505) (0.209) (0.694)

Married 0.497 0.503 0.512 0.007 0.015 0.009
(0.500) (0.501) (0.500) (0.897) (0.496) (0.556)

Years of Education 8.839 9.009 8.748 0.171 -0.091 -0.262
(4.536) (4.646) (4.644) (0.807) (0.313) (0.246)

Financial Literacy (0-7) 3.667 3.541 3.694 -0.126** 0.027 0.153
(1.636) (1.622) (1.651) (0.043) (0.884) (0.114)

Risk Tolerance (0-10) 5.332 5.369 5.230 0.037 -0.102 -0.139
(2.710) (2.780) (2.711) (0.570) (0.504) (0.997)

Household Size 3.969 4.109 4.087 0.141 0.118 -0.022
(2.410) (2.421) (2.554) (0.887) (0.684) (0.834)

Number of Assets 37.158 37.650 37.972 0.492 0.814 0.322
(17.940) (16.941) (17.741) (0.843) (0.956) (0.740)

Household Consumption (UGX) 492362.546 509102.897 502875.741 16740.351 10513.194 -6227.157
(340355.106) (336025.522) (338630.008) (0.895) (0.572) (0.695)

Saving (=1) 0.796 0.741 0.779 -0.055* -0.017 0.039
(0.403) (0.439) (0.415) (0.075) (0.281) (0.148)

ln Saving 10.014 9.368 9.885 -0.646** -0.129 0.517*
(5.264) (5.708) (5.428) (0.042) (0.286) (0.096)

Formal Saving 0.147 0.169 0.170 0.021 0.023 0.001
(0.355) (0.375) (0.376) (0.240) (0.322) (0.869)

ln Formal Saving 1.949 2.314 2.267 0.365 0.318 -0.047
(4.771) (5.177) (5.049) (0.173) (0.333) (0.961)

Loan (=1) 0.355 0.319 0.348 -0.036* -0.007 0.029
(0.479) (0.467) (0.477) (0.085) (0.951) (0.691)

ln Loan 4.522 4.010 4.449 -0.513** -0.074 0.439
(6.154) (5.927) (6.153) (0.037) (0.912) (0.544)

Formal Loan 0.049 0.053 0.043 ,004 -0.006 -0.010
(0.215) (0.225) (0.203) (0.751) (0.317) (0.315)

Invest (=1) 0.885 0.863 0.879 -0.022* -0.006 0.016
(0.319) (0.344) (0.326) (0.056) (0.118) (0.648)

ln Invest 11.888 11.652 11.861 -0.236** -0.027 0.209
(4.457) (4.804) (4.578) (0.018) (0.159) (0.570)

Record-Keeping (=1) 0.229 0.216 0.211 -0.013 -0.018 -0.005
(0.420) (0.412) (0.408) (0.963) (0.363) (0.597)

Separate Personal (=1) 0.241 0.219 0.230 -0.023 -0.012 0.011
(0.428) (0.414) (0.421) (0.314) (0.490) (0.585)

Mobile Money Active (=1) 0.494 0.481 0.515 -0.013 0.020 0.033
(0.500) (0.500) (0.500) (0.829) (0.722) (0.646)

Number of MM Active (0-4) 0.682 0.681 0.700 -0.001 0.018 0.019
(0.797) (0.818) (0.793) (0.889) (0.794) (0.674)

MM Saving (=1) 0.099 0.103 0.078 0.005 -0.020 -0.025**
(0.298) (0.305) (0.269) (0.397) (0.211) (0.015)

ln MM Saving 1.103 1.108 0.901 0.005 -0.202 -0.207**
(3.370) (3.366) (3.117) (0.509) (0.290) (0.037)

MM Transfer (=1) 0.297 0.275 0.295 -0.022 -0.002 0.020
(0.457) (0.447) (0.456) (0.971) (0.680) (0.981)

ln MM Transfer 3.415 3.068 3.320 -0.347 -0.096 0.252
(5.316) (5.039) (5.184) (0.795) (0.508) (0.989)

MM Payment (=1) 0.285 0.303 0.322 0.018 0.036 0.018
(0.452) (0.460) (0.467) (0.841) (0.640) (0.762)

MM Supplier (=1) 0.035 0.041 0.037 0.006 0.002 -0.004
(0.183) (0.198) (0.188) (0.959) (0.835) (0.740)

MM Customer Share 0.006 0.006 0.008 0.000 0.002 0.002
(0.051) (0.057) (0.054) (0.520) (0.990) (0.682)

Observations 862 320 793 1182 1655 1113

Note: The table displays the summary statistics at baseline in 2019 for the control group and by individual treatment
status within the treated trading centers for those respondents who were reached again during endline (N=1,975). In
addition, the differences in means and, in parentheses, the p-values of linear regressions are shown. These include inverse
sampling probability weights, controlling for strata fixed effects and clustering standard errors at the trading center level.
*** p<0.01, ** p<0.05, * p<0.1.
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Table C.3.2: Correlates of Take-Up

Participation Participation Participation
Among All Among Targeted Among Untargeted

in Treated TCs in Treated TCs in Treated TCs
(1) (2) (3)

Female -0.000 -0.001 0.067
(0.037) (0.039) (0.051)

Age 0.001 0.001 -0.000
(0.001) (0.002) (0.002)

Married -0.002 -0.030 0.012
(0.032) (0.030) (0.045)

Years of Education -0.008** -0.007 -0.007
(0.004) (0.005) (0.004)

Previous FL Training 0.079 0.049 0.107
(0.066) (0.099) (0.094)

Financial Literacy (0-7) 0.018 0.020 -0.004
(0.013) (0.016) (0.012)

Risk Tolerance (0-10) 0.001 0.003 -0.000
(0.005) (0.007) (0.008)

Household Size -0.001 -0.003 0.001
(0.009) (0.009) (0.010)

# Assets 0.001 0.002 -0.003*
(0.001) (0.002) (0.001)

Household Consumption (UGX) -0.000 -0.000 0.000
(0.000) (0.000) (0.000)

Constant 0.891*** 0.818*** 1.082***
(0.085) (0.098) (0.125)

Observations 1203 858 345
R-Squared 0.082 0.062 0.302
Strata FE

Note: The table shows linear regression results with the binary dependent variable par-
ticipation in the training. Column (1) includes the all respondents in treated clusters.
Column (2) includes targeted respondents only, column (3) only untargeted respondents
within the treated clusters. The regression models include strata fixed effects and is
weighted by sampling weights and experimental design weights. Standard errors are clus-
tered at the trading center (TC) level and displayed in parentheses. *** p<0.01, **
p<0.05, * p<0.1
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Table C.3.3: Number of Attriters per Treatment Status

Reason Control Targeted Spillover Total
Relocated 92 61 24 177
Unknown 21 18 7 46
Died 7 2 1 10
Declined 6 4 0 10
Sick 2 0 0 2
Imprisoned 1 1 1 3
Total 129 86 33 248

Table C.3.4: Correlates of Relocation

Relocation (=1) Relocation (=1) Relocation (=1)
(1) (2) (3)

Female 0.01 0.01 0.01
(0.012) (0.011) (0.012)

Age -0.00*** -0.00*** -0.00***
(0.001) (0.001) (0.001)

Work Experience (Years) -0.00 -0.00 -0.00
(0.001) (0.001) (0.001)

Sales -0.00*** -0.00*** -0.00***
(0.000) (0.000) (0.000)

Constant 0.18*** 0.18*** 0.17***
(0.024) (0.031) (0.035)

Observations 2165 2165 2165
R-Squared 0.020 0.033 0.033
Strata FE –
Inverse Sampling Weights – –

Note: The table shows linear regression results with the binary dependent variable being
relocation outside of the study region as the reason for attrition. From column (2) onward,
the regression equation include strata fixed effects and, in column (3), is weighted by
sampling weights and experimental design weights. Sales refer to average daily sales in
UGX in the past month and are top coded at 99%. Standard errors are clustered at the
trading center level and displayed in parentheses. *** p<0.01, ** p<0.05, * p<0.1



168 Appendix C

C.4 Robustness

Table C.4.1: Cluster-level ITT and LATE on Savings, Loans, Investments and
Business Formality

Saving ln Formal ln Loan ln Formal Invest ln Record Separate
(=1) Saving Saving Formal (=1) Loan Loan (=1) Invest (=1) Personal

(=1) Saving (=1) (=1)
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

Control Mean 0.849 10.869 0.176 2.171 0.791 10.078 0.085 0.763 10.149 0.506 0.589

Panel 1: Cluster-level ITT
Treated vs Control TC 0.005 0.000 0.031* 0.387* -0.022 -0.388* 0.015 0.028 0.329 0.011 0.008

(0.018) (0.252) (0.018) (0.228) (0.019) (0.229) (0.013) (0.021) (0.282) (0.025) (0.023)

Observations 1975 1975 1975 1975 1975 1975 1975 1975 1975 1975 1975
R-Squared 0.073 0.081 0.099 0.086 0.061 0.070 0.058 0.156 0.162 0.118 0.112

Panel 2: LATE
Participated in Training 0.028 0.436* 0.056** 0.729** -0.028 -0.366 0.012 0.040* 0.523* 0.008 -0.001

(0.020) (0.264) (0.023) (0.302) (0.021) (0.249) (0.015) (0.023) (0.303) (0.030) (0.027)

Non-Participation -0.027 -0.630** -0.005 -0.109 -0.014 -0.419 0.020 0.012 0.048 0.015 0.023
(0.023) (0.308) (0.026) (0.327) (0.025) (0.309) (0.016) (0.023) (0.306) (0.030) (0.024)

T = Spillover (p − value) 0.007 0.000 0.076 0.058 0.611 0.870 0.637 0.142 0.055 0.836 0.302

Observations 1975 1975 1975 1975 1975 1975 1975 1975 1975 1975 1975
R-Squared 0.077 0.089 0.103 0.090 0.061 0.071 0.058 0.157 0.163 0.118 0.112

Note: Table shows regression results, controlling for the lagged variable, dummies for missing values, enumerator FE, face-to-face
interview dummy, and strata FE. Weighted by sampling weights and experimental design weights. Standard errors are clustered
at the trading center (TC) level and displayed in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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Table C.4.2: Cluster-Level ITT and LATE on Mobile Money Use

MM # MM MM ln MM ln MM MM MM
Active Active Saving MM Transfer MM Payment Supplier Customer
(=1) (0-4) (=1) Saving (=1) Transfer (=1) (=1) Share
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Control Mean 0.912 1.839 0.184 2.030 0.777 9.348 0.789 0.379 0.037

Panel 1: Cluster-level ITT
Treated vs Control TC 0.007 0.011 0.033* 0.307 -0.039 -0.424 0.036 0.044* 0.010

(0.015) (0.047) (0.019) (0.217) (0.024) (0.308) (0.022) (0.023) (0.006)

Observations 1975 1975 1975 1975 1975 1975 1975 1975 1975
R-Squared 0.100 0.133 0.066 0.069 0.074 0.083 0.162 0.143 0.130

Panel 2: LATE
Participated in Training 0.014 0.044 0.039** 0.349 -0.036 -0.345 0.056** 0.065** 0.015**

(0.016) (0.051) (0.020) (0.230) (0.030) (0.368) (0.024) (0.030) (0.007)

Non-Participation -0.002 -0.037 0.023 0.247 -0.044 -0.539 0.006 0.013 0.003
(0.017) (0.057) (0.024) (0.274) (0.027) (0.342) (0.026) (0.029) (0.007)

T = Spillover (p − value) 0.228 0.133 0.457 0.694 0.804 0.610 0.059 0.180 0.143

Observations 1975 1975 1975 1975 1975 1975 1975 1975 1975
R-Squared 0.100 0.134 0.066 0.069 0.074 0.083 0.164 0.145 0.132

Note: Table shows regression results, controlling for the lagged variable, dummies for missing values, enumerator FE,
face-to-face interview dummy, and strata FE. Weighted by sampling weights and experimental design weights. Standard
errors are clustered at the trading center (TC) level and displayed in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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Table C.4.3: Without Weights: Individual- and Cluster-level ITT and LATE on
Savings, Loans, Investments and Business Formality

Saving ln Formal ln Loan ln Formal Invest ln Record Separate
(=1) Saving Saving Formal (=1) Loan Loan (=1) Invest (=1) Personal

(=1) Saving (=1) (=1)
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)

Control Mean 0.849 10.869 0.176 2.171 0.791 10.078 0.085 0.763 10.149 0.506 0.589

Panel 1: ITT and Spillover Effects
Assigned to Training 0.017 0.208 0.045** 0.534** -0.017 -0.316 0.023* 0.045** 0.612** 0.007 0.015

(0.019) (0.268) (0.020) (0.253) (0.018) (0.228) (0.013) (0.022) (0.285) (0.028) (0.025)

Spillover Group -0.012 -0.271 0.004 0.046 -0.025 -0.514* 0.009 -0.001 -0.030 -0.000 -0.015
(0.021) (0.313) (0.023) (0.289) (0.023) (0.278) (0.019) (0.029) (0.391) (0.033) (0.024)

T = Spillover (p − value) 0.123 0.103 0.086 0.109 0.721 0.424 0.460 0.060 0.057 0.815 0.205
Observations 1975 1975 1975 1975 1975 1975 1975 1975 1975 1975 1975
R-Squared 0.077 0.086 0.100 0.090 0.057 0.069 0.068 0.155 0.164 0.123 0.115

Panel 2: Cluster-Level ITT
Treated vs Control TCs 0.010 0.079 0.034* 0.403* -0.019 -0.369* 0.019 0.033 0.439 0.005 0.007

(0.018) (0.251) (0.018) (0.227) (0.017) (0.217) (0.012) (0.021) (0.281) (0.026) (0.023)

Observations 1975 1975 1975 1975 1975 1975 1975 1975 1975 1975 1975
R-Squared 0.076 0.085 0.099 0.089 0.057 0.068 0.068 0.154 0.163 0.123 0.114

Panel 3: LATE
Participated in Training 0.029 0.476* 0.051** 0.646** -0.015 -0.235 0.014 0.042* 0.600** -0.001 -0.001

(0.019) (0.262) (0.022) (0.279) (0.019) (0.238) (0.013) (0.023) (0.298) (0.030) (0.027)
Non-Participation -0.021 -0.540* 0.007 0.023 -0.026 -0.578* 0.027 0.018 0.189 0.014 0.020

(0.022) (0.302) (0.025) (0.305) (0.024) (0.303) (0.017) (0.024) (0.317) (0.031) (0.023)

T = Spillover (p − value) 0.009 0.000 0.146 0.098 0.670 0.291 0.454 0.231 0.118 0.629 0.381

Observations 1975 1975 1975 1975 1975 1975 1975 1975 1975 1975 1975
R-Squared 0.078 0.090 0.100 0.091 0.058 0.069 0.068 0.154 0.164 0.123 0.115

Note: Table shows regression results, controlling for the lagged variable, dummies for missing values, enumerator FE, face-to-face
interview dummy, and strata FE. Standard errors are clustered at the trading center level and displayed in parentheses. ***
p<0.01, ** p<0.05, * p<0.1
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Table C.4.4: Without Weights: Individual- and Cluster-level ITT and LATE on
Mobile Money Use

MM # MM MM ln MM ln MM MM MM
Active Active Saving MM Transfer MM Payment Supplier Customer
(=1) (0-4) (=1) Saving (=1) Transfer (=1) (=1) Share
(1) (2) (3) (4) (5) (6) (7) (8) (9)

Control Mean 0.912 1.839 0.184 2.030 0.777 9.348 0.789 0.379 0.037

Panel 1: ITT and Spillover Effects
Assigned to Training 0.009 0.037 0.050*** 0.508** -0.022 -0.174 0.026 0.035 0.011*

(0.016) (0.053) (0.018) (0.213) (0.026) (0.334) (0.025) (0.025) (0.006)

Spillover Group -0.011 -0.093 -0.001 -0.009 -0.089*** -0.953** 0.016 0.028 0.007
(0.021) (0.062) (0.027) (0.303) (0.032) (0.401) (0.025) (0.034) (0.007)

T = Spillover (p − value) 0.258 0.025 0.057 0.081 0.013 0.017 0.697 0.858 0.586
Observations 1975 1975 1975 1975 1975 1975 1975 1975 1975
R-Squared 0.112 0.150 0.075 0.078 0.076 0.084 0.185 0.147 0.123

Panel 2: Cluster-Level ITT
Treated vs Control TCs 0.004 0.002 0.037** 0.368* -0.040 -0.383 0.023 0.033 0.010*

(0.016) (0.049) (0.017) (0.201) (0.025) (0.323) (0.022) (0.022) (0.006)

Observations 1975 1975 1975 1975 1975 1975 1975 1975 1975
R-Squared 0.112 0.148 0.074 0.076 0.073 0.081 0.185 0.147 0.123

Panel 3: LATE
Participated in Training 0.007 0.032 0.036** 0.342 -0.033 -0.285 0.040 0.052** 0.013**

(0.017) (0.053) (0.018) (0.209) (0.029) (0.366) (0.025) (0.027) (0.007)

Non-Participation -0.001 -0.044 0.037* 0.410 -0.050* -0.536 -0.003 0.003 0.004
(0.018) (0.057) (0.022) (0.260) (0.029) (0.364) (0.026) (0.025) (0.006)

T = Spillover (p − value) 0.605 0.135 0.968 0.775 0.568 0.491 0.083 0.104 0.186

Observations 1975 1975 1975 1975 1975 1975 1975 1975 1975
R-Squared 0.112 0.148 0.074 0.076 0.073 0.082 0.186 0.149 0.123

Note: Table shows regression results, controlling for the lagged variable, dummies for missing values, enumerator FE,
face-to-face interview dummy, and strata FE. Standard errors are clustered at the trading center (TC) level and displayed
in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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D.1 Context

Figure D.1.1: Stringency of COVID-19 Measures in Sub-Saharan Africa

Note: This figure highlights the stringency of the COVID-19 policy response
in Uganda against all available sub-Saharan African countries. Based on data
published by Hale et al. (2021) and visualized by Our World in Data, https://
ourworldindata.org/grapher/covid-stringency-index [Online; accessed 6-
November-2021].

Table D.1.1: Main Reason for Business Closure during the Ugandan Lockdown

Not Allowed to Open due to Lockdown 58%
No Customers due to Lockdown 22%
No Stock Available due to Lockdown 7%
Unrelated to Lockdown: Making a Loss 7%
Seasonal Closure or Usually Closed in this Season 5%
Other 3%
Unrelated to Lockdown: Could Not Give it Time 0%
Unrelated to Lockdown: Did Not Have Required Expertise 0%
Total 100%

Note: Own visualization based on the self-reported reasons for business shutdown
in Mahmud and Riley (2021) which are based on a phone survey conducted
among 1,075 respondents from 12th to 23rd May 2020 in the Kagadi and Kyenjojo
districts in Western Uganda.

https://ourworldindata.org/grapher/covid-stringency-index
https://ourworldindata.org/grapher/covid-stringency-index
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D.2 Description of the Variables
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Table D.2.1: Variables for Individual Characteristics

Variable Type Level Description

Female Binary Individual 1 if respondent is female; 0 if male.

Age Continuous Individual Age in years

Married Binary Individual 1 if respondent is married; 0 if not
married.

Illiterate Binary Individual 1 if respondent neither able to read
or write, or read only; 0 if able to
read and write.

Years of
Education

Continuous Individual Education in years

Previous
Financial
Education

Binary Individual 1 if respondents reports to have
received financial literacy training
before baseline or participated in
the intervention.

Financial
Literacy (Std.)

Continuous Individual Number of correct financial liter-
acy questions out of seven; stan-
dardized via item response theory.

Risk Tolerance
(Std.)

Continuous Individual Likert scale item on “Are you gen-
erally a person who is fully pre-
pared to take risks or do you try
to avoid taking risk?” 0 if com-
pletely unwilling to take risks; 10
if fully prepared to take risk. Stan-
dardized z-score.

Able to
Manage Money
(1-4 Scale)

Continuous Individual Scale item on “If you get money,
do you tend to spend it too
quickly?”. [1=Often, 2=Some-
times, 3=Rarely, 4=Never]

Work
Experience
(Years)

Continuous Individual Number of years respondent has
been working in any shop in gen-
eral.

Bank Account Binary Individual 1 if respondent has an individ-
ual bank account at a commercial
bank; 0 if not.

Survival Binary Individual 1 if respondent still runs a busi-
ness during the follow-up survey,
0 if not.
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Table D.2.2: Variables for Household Characteristics

Variable Type Level Description

Household Size Continuous Household Number of people in household in-
cluding respondent. A household
comprises all the people who nor-
mally live and eat meals together
in a home.

Number of
Children in
Household

Continuous Household Number of children below the age
of 18 in the household.

Household
Consumption
(US$ PPP)

Continuous Household The value of all consumption
within past four weeks. Includes
food inside and outside the house-
hold, toiletries, water, rent, elec-
tricity, clothing, school fees, med-
ical costs, leisure expenses, other
necessities etc. [In US$ PPP; top
coded at 99%]

Number of
Assets

Continuous Household Sum over a list of standard items
owned by the household without
livestock.
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Table D.2.3: Variables for Location Characteristics

Variable Type Level Description

Network
Quality (0-10
Scale)

Continuous Individual Scale item on “From a scale from
0 to 10, how do you rate the
quality of the network coverage
at your shop during the past 7
days? 0 means very bad, no
communication (phone calls, send-
ing/receiving SMS) possible and
10 means very good quality of net-
work coverage”.

Remote
Location

Binary Location 1 if the trading center is not lo-
cated along one of the paved main
roads through the district; 0 if it
is.

Distance to
District Main
Town (km)

Continuous Location Road distance from trading center
to the center of the district main
town, Fort Portal, in kilometers.

Mobile Money
Agent Density

Continuous Individual Number of reported mobile money
agents within a 15-min walking
distance from the business.

Has to Take
Boda to
Nearest Mobile
Money Agent

Binary Individual 1 if respondents needs to take a
boda or motor-vehicle to get to the
nearest mobile money agent from
the business; 0 if not.
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Table D.2.4: Variables for Business Characteristics

Variable Type Level Description

Trading
License

Binary Individual 1 if respondent has a trading li-
cense for any business, 0 if not.

Record-
Keeping

Binary Individual Keeping a log or record of expenses
and revenues for any businesses.
[Yes/No]

Separate
Personal

Binary Individual Keeping money separate for
business and personal finances.
[Yes/No]

Retail/
Wholesale
Business

Binary Individual Main sector of business is retail
or wholesale (e.g., retail of food,
beverages, tobacco, motor vehi-
cle parts, construction materials,
clothes or shoes).

Services
Business

Binary Individual Main sector of business is services
(e.g., hair dressing and beauty,
hotels, restaurants, bars, repair
shops for motor vehicles).

Manufacturing
Business

Binary Individual Main sector of business is man-
ufacturing (e.g., food processing,
metal products, furniture mak-
ing).

Number of
Workers

Continuous Individual Number of people regularly work-
ing in the shop (excl. respondent).

ln Profit Continuous Individual Total profit of the business made
in the last four weeks after paying
all expenses. [In Ugandan Shilling;
top coded at 99% and logarith-
mized]

Invest Binary Individual Any money invested into the busi-
ness during the past 12 months.
Investments could be new equip-
ment, restocking done on top of
regular restocking, new furniture
or signs for advertising but do not
include regular expenditures for
buying new supplies or stock.

ln Invest Continuous Individual Amount of money invested in the
business in total during the past 12
months. [In Ugandan Shilling; top
coded at 99% and logarithmized]
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Table D.2.5: Variables for Loans and Transfers

Variable Type Level Description

Loan Binary Individual Currently any loan outstanding
with a family member or friend or
moneylender, an ASCA, SACCO
or a microfinance institution, a
commercial bank or mobile money.

ln Loan Continuous Individual Amount of money currently out-
standing in total across afore-
mentioned places. [In Ugandan
Shilling; top coded at 99% and log-
arithmized]

Never Late Binary Individual 1 if respondent was late with the
repayment of any loan in the past
five years (in follow-up: in the past
year); 0 if not.

Transfer Binary Individual During the past three months, any
money transferred to people living
outside own village using personal
travel, asking a friend or relative
to travel there, giving money to
the bus driver, a SACCO, ROSCA
or microfinance institution, a com-
mercial bank or a mobile money
account. [Yes/No]

ln Transfer Continuous Individual Amount of money transferred in
total across aforementioned places
over the past three months. [In
Ugandan Shilling; top coded at
99% and logarithmized]

Transfer Stolen Binary Individual 1 if respondent reports that some
or all of the money transferred in
the past 12 months got stolen or
lost; 0 if not.
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Table D.2.6: Variables for Savings

Variable Type Level Description

Saving Binary Individual Currently any money saved in in-
formal places, in a SACCO or in a
ROSCA, in a commercial bank ac-
count, or a mobile money account
(for example MoKash). [Yes/No]

ln Saving Continuous Individual Amount of money saved in to-
tal across aforementioned places
at the moment. [In Ugandan
Shilling; top coded at 99% and log-
arithmized]

Formal Saving Binary Individual Currently any money saved in a
commercial bank account.

ln Formal
Saving

Continuous Individual Amount of money saved in a com-
mercial bank account at the mo-
ment. [In Ugandan Shilling; top
coded at 99% and logarithmized]

Informal
Saving

Binary Individual Currently any money saved in in-
formal places (for example some-
where at home, in the garden, in
the pocket, or with a friend or rel-
ative).

ln Informal
Saving

Continuous Individual Amount of money saved infor-
mally at the moment. [In Ugan-
dan Shilling; top coded at 99% and
logarithmized]

Savings Stolen Binary Individual 1 if the respondent reports that
some or all the money saved in any
of the aforementioned places in the
past 12 months was stolen or lost;
0 if not.
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Table D.2.7: Variables for Mobile Money Use

Variable Type Level Description

Mobile Money
Account

Binary Individual 1 if respondent has a mobile
money account; 0 if not.

Mobile Money
Active

Binary Individual 1 if respondent qualifies as an ac-
tive mobile money user; 0 if not.
We define active mobile money use
via four conditions, out of which at
least one must be fulfilled: current
mobile money savings or loans;
any mobile money transfers made
in the past three months; or ever
made mobile payments directed at
other businesses.

Number of
Mobile Money
Active

Continuous Individual Number of different mobile money
services used out of the aforemen-
tioned four conditions.

Mobile Money
Transfer

Binary Individual Transferred money to people out-
side the respondent’s village us-
ing a mobile money account during
the past three months. [Yes/No]

ln Mobile
Money
Transfer

Continuous Individual Amount of money transferred us-
ing a mobile money account in to-
tal over the past three months.
[In Ugandan Shilling; top coded at
99% and logarithmized]

Mobile Money
Payment

Binary Individual Ever made a payment using the
mobile phone. This means a pay-
ment to another business, sup-
plier, employee or utility provider,
for example with MTN MoMoPay
or Airtel Money Pay. [Yes/No]

Mobile Money
Business Use

Binary Individual Uses mobile money to pay for
supplies (for example raw materi-
als, items for resale), pay employ-
ees, utilities and/or allows cus-
tomers to pay using mobile money.
[Yes/No]
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D.3 Additional Results

Figure D.3.1: Distribution of Business Shutdown due to COVID-19

Note: The figure displays the distribution of business closure length in 2020 for
1,975 rural small business owners interviewed between 12th October 2020 and
22nd April 2021 in the Kabarole district in Western Uganda. The blue line
indicates the Kernel density estimate. The red vertical lines show the median
(=6) and the mean (=7.91) of the number of weeks a business closed due to
COVID-19 restrictions in 2020.
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Figure D.3.2: Business Shutdown due to COVID-19 by Business Type

Note: The figure displays the average duration of reported business shutdown
due to COVID-19 for retail/wholesale, service and manufacturing businesses.
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Table D.3.1: Correlates of the Incidence of Business Shutdown due to COVID-19

Any Closure Any Closure Any Closure
(1) (2) (3)

Age -0.002* -0.002* -0.001
(0.001) (0.001) (0.001)

Services Business 0.093*** 0.098*** 0.100***
(0.022) (0.023) (0.022)

Work Experience (Years) -0.002 -0.003* -0.005**
(0.002) (0.002) (0.002)

Constant 0.779*** 0.778*** 0.773***
(0.036) (0.037) (0.040)

Observations 1,975 1,975 1,975
Inverse Sampling Weights –
Inverse Attrition Weights – –
R-Squared 0.017 0.019 0.024

Note: The table shows post-LASSO (OLS) regression results with the binary
dependent variable being any reported business closure due to COVID-19 in 2020,
clustering standard errors at the trading center-level in parentheses. Column (2)
includes inverse sampling probability weights, and column (3) additional inverse
weights to account for attrition. *** p<0.01, ** p<0.05, * p<0.1.
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Table D.3.2: Correlates of the Length of Business Shutdown due to COVID-19

# Weeks of # Weeks of # Weeks of
Closure Closure Closure

(1) (2) (3)
Belongs to Majority Tribe 1.363*** 1.277** 1.170**

(0.516) (0.544) (0.525)
Illiterate -1.662*** -1.468*** -1.890***

(0.551) (0.558) (0.589)
Years of Education -0.153*** -0.139*** -0.175***

(0.042) (0.043) (0.043)
Number of Assets -0.003 -0.005 -0.002

(0.011) (0.011) (0.011)
Number of Acres of Owned Plots -0.042*** -0.041*** -0.046***

(0.010) (0.010) (0.008)
Work Experience (Years) -0.051* -0.049* -0.068**

(0.026) (0.027) (0.029)
Services Business 2.725*** 2.790*** 2.842***

(0.402) (0.414) (0.399)
ln Profit -0.104 -0.141* -0.084

(0.080) (0.085) (0.084)
ln Sales -0.230 -0.307** -0.255

(0.149) (0.154) (0.187)
ln Business Expenses -0.060 -0.029 0.025

(0.092) (0.093) (0.105)
Invest 0.814* 0.807 0.840

(0.479) (0.505) (0.526)
Has Loan for Emergency -1.214* -1.220* -1.209

(0.662) (0.693) (0.736)
Mobile Money Active -0.378 -0.379 -0.510

(0.411) (0.430) (0.460)
Has to Take Boda to Nearest MM Agent -1.954*** -2.081*** -1.948***

(0.683) (0.669) (0.686)
Uses MM to Pay Suppliers -1.498** -1.476* -1.727**

(0.713) (0.761) (0.728)
Constant 14.167*** 15.167*** 13.750***

(2.103) (2.128) (2.244)
Observations 1,975 1,975 1,975
Inverse Sampling Weights –
Inverse Attrition Weights – –
R-Squared 0.064 0.066 0.073

Note: The table shows post-LASSO (OLS) regression results with the dependent
variable being the number of weeks of business closure (not dependent on any
closure) due to COVID-19 in 2020, clustering standard errors at the trading center
level in parentheses. Column (2) includes inverse sampling probability weights,
and column (3) additional inverse weights to account for attrition. *** p<0.01,
** p<0.05, * p<0.1.
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