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Summary

This dissertation in economics studies the effects of changing individuals’ choice environ-
ments on their behavior. The choice environment is the setting within which an individual
makes her decision. It is widely acknowledged that even inconspicuous changes to this en-
vironment can have strong effects on behavior. This notion has spurred large efforts in the
public and private sector to design these environments and steer behavior. The dissertation
studies four measures that change choice environments to achieve public and private objec-
tives.

The first chapter investigates the effects of community meetings on behavior changes that
were desired by the central government in Rwanda. It studies these effects with and without
performance incentives for local leaders and sheds light on who controls meetings and how
they operate. The second chapter studies expected effects of Basic Income on time use, de-
ploying a large-scale survey experiment. The results show intended reallocations that may
contribute to foster social cohesion in society. In addition, the chapter suggests its method-
ology as a new approach to explore policies that are difficult or costly to test. Finally, the
third and fourth chapter study the effects of social information and defaults in online dona-
tions. The third chapter shows that the empirical regularity of conditional cooperation fails.
The fourth and last chapter explores the complex relationship between different numbers and
values of donation amount defaults.
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Preface

Over the past decades, economics has been enriched by insights from sociology and psychol-
ogy. The ideas, concepts, and empirical puzzles from these disciplines required economics
to step outside its traditional bounds, set by a perfectly rational, individualistic world with
complete information. Along this way, the design of the choice environment, which is the
setting within which an individual makes her decision, has come to prominence. Today, it
is widely acknowledged that even small changes to this environment can have strong effects
on individual behavior. For this reason, public and private actors expend much effort to
strategically shape these environments and steer behavior.

In this dissertation, I empirically study effects of changing individuals’ choice environ-
ments on their behavior. My primary focus is on two factors in the choice environment that
are usually difficult to control and, thus, particularly interesting to study. These are social
interactions in groups, adopted from sociology, and heuristics under incomplete information,
which originates from psychology. Each chapter investigates a different measure that delib-
erately changes the choice environment to steer behavior and achieve specific objectives. In
the first two chapters, I study cases that explicitly alter incentives either within groups or
for the individual to contribute to society. In the last two chapters, I analyze less intrusive
modifications of people’s choice environments. Specifically, I study two types of ‘nudges’
that aim to increase online donations.1

With my dissertation, I contribute to our understanding of choice environments and their
effect on individual behavior. The chapters study different measures to illuminate various
aspects of decision-making with social interactions and under asymmetric information, and
yield interesting policy recommendations. Beside studying measures that are designed to
steer behavior, all chapters are also connected through the theme of social norms. While
chapter 1 studies the creation and enforcement of new social norms in health, chapter 2
explores a specific policy that aims to reduce the bite of the existing norm to pursue gainful

1. A nudge is an approach to influence individual behavior without changing economic incentives or forbid-
ding any options.
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employment. Finally, chapters 3 and 4 both investigate effects that, to some extent, arise from
uncertainty about norms of whether and how much to donate. I now provide an overview
over the chapters and their most important findings, and draw a short conclusion thereafter.

Chapter 1 studies the effects of a local institution with and without upward accountabil-
ity on individual behavior change in Rwanda. To achieve development, which often requires
behavior change, governments and aid agencies have started to use local institutions as tools
for implementation. The underlying idea is that local institutions make leaders downward
accountable to the community and achieve behavior change by improving leaders provision
of services to the population. However, leaders usually control local institutions and can also
use them to promote specific types of behavior change in the population. By studying the
effect of local institutions on behavior change before and after a reform that solely strength-
ened leaders accountability to the central government, I distinguish whether behavior change
through local institutions arises under downward or upward accountability.

The local institution, which I study, is a community meeting that takes place across
Rwanda on Saturdays and forms part of a traditional, mandatory community program called
Umuganda. I investigate the effect of these meetings on two types of behavior change,
using individual panel data. The two behavior changes are women’s adoptions of modern
contraceptive methods and households’ acquisitions of mosquito bed nets. While being fun-
damentally different behaviors, both types of behavior change became incentivized targets
for leaders after a reform that introduced performance contracts. To identify the causal effect
of meetings on behavior change, I exploit rainfall on Saturdays. In the absence of meeting
data, I estimate the reduced-form relationship. The exclusion restriction is that rainfall on
Saturdays only affects behavior through attendances at meetings. Rainfall on other weekdays
are natural placebo tests.

I find that Saturday rainfall significantly affects behavior change after the introduction of
performance contracts. No effects are found before the reform or for rainfall on other week-
days. These results indicate that local leaders use community meetings to implement their
targets. The same pattern for different behaviors allows to attribute the effects of meetings
to the introduction performance incentives because Umuganda did not change and access as
an alternative channel of rainfall can be ruled out. The results show, thus, that a central gov-
ernment can deploy local institutions for development by making the leaders, which control
the institutions, upward accountable. However, I also find evidence suggesting that behavior
change was involuntary. These findings challenge the commonly assumed functioning of
local institutions and caution that breaches to personal freedoms can arise without necessary
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checks and balances. In addition, they show the complementarity of performance incentives
and local institutions, both of which try to solve the last mile problem.

Chapter 2 studies the effect of Basic Income (BI) on intentions to change time use de-
ploying a large-scale survey experiment among 72,134 participants in Germany.2 In the
experiment, treated participants were instructed to imagine a specific BI scenario and think
about their intended changes to current time use with this BI. In contrast, control participants
had to think about intended changes to time use given their current situation. After treatment,
all participants received the identical question to record their intended changes to time spent
on seven activity fields. The seven activity fields are work, education, volunteering, sport,
care, socializing, and hobbies. By comparing treated with control participants and partici-
pants with different BI scenarios against each other, we can learn about the likely effects and
varying features of BI on behavior.

Three findings are particularly interesting. First, I find that, compared to the control
group, treatment reduces intended time spent on work, sport, socializing, and hobbies, and
increases intended time spent on education, volunteering, and care. This finding suggests
that BI makes people reallocate time from the end points of a work-leisure spectrum to in-
termediate activities. In light of the specific activities, this reallocation can be considered
socially desirable as it increases social cohesion. Second, I find marginally decreasing treat-
ment effects of BI for amounts larger than 1,000 Euros per month. This finding has important
implications for the design of future BI experiments. Finally third, all treatment effects are
relatively small, suggesting that, overall, BI will not significantly change people’s daily rou-
tines and the functioning of our society.

This survey experiment on BI is innovative for economics as it leverages subjective data
for policy evaluation. It is guided by two notions. First, intentions predict behavior, and we
can, thus, obtain realistic predictions of actual behavior with BI from stated intentions. The
comparison against the control group arguably allows to extract this actual behavior from
intentions. Second, we need a new approach to assess policies, like BI, that are difficult to
test because they are, for example, too large or expensive. For these types of interventions,
the study proposes a specific way how to aggregate the judgments of experts. Though the
results should be taken with a grain of salt, they are important inputs to maximize explanatory
power and meaningfulness of actual BI experiments.

2. Basic Income are unconditional cash transfers that are paid at regular intervals.
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Chapters 3 and 4 are written jointly with Christian Traxler and study donations to Wiki-
media Germany (WMDE).3 Chapter 3 studies whether donors to WMDE behave condition-
ally cooperative. Conditional cooperation is an empirical regularity that has been verified in
many different settings, including donations. It states that prosocial behavior depends pos-
itively on the prosocial behavior of relevant others, empirically manifesting in cooperation.
With respect to donations to WMDE, the concept of conditional cooperation suggests that
information or framings that provide cues about the number of other donors should affect the
individual donation decision.

We investigate conditional cooperation in online donations to WMDE by analyzing data
from six trials. All trials test a control donation banner that indicates a low number or rate
of donations (which is the number of donations relative to total users or banner impressions)
against a treatment banner that indicates a larger number or higher rate of donations. These
banners pop-up when browsing the Wikipedia website during a fundraising campaign and
assignment to either treatment or control banner is stable. If donors to WMDE act condition-
ally cooperative, we would, thus, expect positive treatment effects on the decision whether
to donate or not.

Our results reject the hypothesis of conditional cooperation in online donations to
WMDE. In five trials, we find (partially significant) negative or null results, meaning that
donation rates per banner impression decline or remain constant with treatment. Only one
trial yielded a statistically insignificant positive effect on donation rates. We find no intensive
margin effects from treatments, meaning that average donation amounts are statistically in-
different in all trials. These results strongly suggest the absence of conditional cooperation in
donations to WMDE. We discuss three possible explanations for this absence as potentially
following from a lack of pressure to conform, the failure of donations as a signal to others,
and self-identity returns.

Chapter 4 studies the effects of donation amount defaults in the Wikipedia banners.
Specifically, we analyze data from 12 trials that test different numbers of default options,
different default values and combinations of both in donation banners. The analysis of these
modifications is complicated due to the fact that variation in the number of defaults necessar-
ily also entails variation in the offered default values. The overall objective of our analysis
is to explore which modifications contribute to increase revenue relative to the number of
banner impressions. To this end, we study effects on the decision to donate and on donated
amounts.

3. Wikimedia Germany (WMDE) operates the Germany language website of the worldwide largest online
encyclopedia Wikipedia.
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Our results document strong intensive margin effects both on the distribution of donations
and on the average donation amount. However, we only find scarce and unreliable evidence
of effects on the decision to donate (extensive margin effects). In this respect, our evidence
suggest that amount defaults can increase the sum of donations primarily through their effect
on the average donation amount, but not through raising the number or rate of donations.
Comparing the different banner variations in detail reveals a complex interaction between
the number of defaults and default values. While some trials suggest that the number of
defaults has a larger potential to increase revenue, other trials indicate that the choice of
default values is more important. In future research, we plan to theoretically explore default
effects and test the resulting hypotheses in further trials.

In conclusion, this dissertation explores four factors of choice environments that can be
altered to steer individual behavior. Social interactions (chapter 1) and defaults (chapter 4)
are among the more powerful determinants, whereas reduced work incentives (chapter 2)
and social information (chapter 3) seem to have smaller effects. In this respect, more intru-
sive approaches that alter incentives, as in the first two chapters, are not necessarily more
promising than smaller interventions that use nudges, as in the last two chapters. Finally, the
dissertation also documents some pitfalls of modifying choice environments and how these
can backfire.
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Chapter 1

Dictating Development? The Effects of
Local Institutions under Upward
Accountability

1.1 Introduction

Local institutions are a key to development because they regulate individual behavior. After
rampant corruption in many centralized states, governments and aid donors have embraced
local institutions as instruments for managing decentralized development (Mansuri and Rao
2013). The underlying tenet is that citizen participation in local institutions regulates the
behavior of leaders through social capital. Recent research does not verify this mechanism.1

It commonly attributes development to downward accountability and the absence thereof
to elite capture. However, if elites control local institutions, development may just as well
arise from leaders’ ability to mandate targeted behaviors from community members. To
understand how decentralized approaches to development achieve outcomes, it is important
to investigate the effects of local institutions jointly with accountability. I do so in the East
African country Rwanda.

Rwanda is an interesting case for studying local institutions and accountability. After the
1994 genocide, a new government took power and rebuilt the country. During the late 2000s,

1. Research on local institutions in development has commonly attempted to strengthen bottom-up account-
ability through either providing additional information (Banerjee et al. 2010; Björkman Nyqvist et al. 2017;
Björkman and Svensson 2009) or altering composition, involvement or capacity of people in the institution
(Casey et al. 2012; Olken 2007; Pradhan et al. 2014). All of these studies essentially assume downward ac-
countability of local institutions and track, at best, civic participation as a proxy.
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this government achieved spectacular progress toward the Millenium Development Goals,
many of which require behavior change. This success is widely attributed to citizen partic-
ipation in local institutions (UNDP 2014). However, Rwanda is also an authoritarian state
in which, by definition, leaders control local institutions. By exploring the contribution of
a local institution to development progress in Rwanda, this chapter challenges the assump-
tion of downward accountability in decentralized development. The findings arguably are
relevant for understanding and designing development in many countries around the world
as local institutions often have strong authoritarian elements even when the national state is
considered a democracy.

In this chapter, I study a local institution that is used for development in Rwanda and
link its effects on behavior change to accountability.2 The local institution is a community
meeting that takes place on Saturdays and forms part of a traditional, mandatory community
program called Umuganda. I trace accountability of and in this institution through its effects
on behavior change in three ways. First, I analyze behavior changes that were desired by
the central government, but unpopular at the local level. Second, I compare the effects
when local leaders are upward accountable to when they are not. And third, I study factors
related to enforcement. My results show that community meetings only change behavior of
ordinary people toward development desired by the government if local leaders are upward
accountable. They also suggest that behavior change is largely involuntary, which confirms
upward accountability also within communities.

In the analysis, I pursue the following three objectives. My first objective is to identify the
causal effects of Umuganda meetings on two unrelated changes in individual behavior. The
behavior changes, which were desired by the central government, but arguably unpopular, are
modern contraceptive adoption and mosquito bed net acquisition. For identification, I exploit
exogeneous weather fluctuations on meeting days. My second objective is to relate the effects
to the accountability of local leaders. To do so, I compare the effects just before and after
a reform that introduced performance contracts and, thus, increased local leaders’ upward
accountability to the central government. My third objective is to classify the mechanism of
Umuganda meetings by whether it generates voluntary or involuntary behavior change. For
this purpose, I analyze conception, i.e. women’s timing of pregnancy, as a behavior change
to evade modern contraceptive adoption and heterogeneity in popular support for mosquito
bed nets.

2. ‘Accountability’ describes a relationship in which a principle delegates a task to an agent and aligns the
agent’s incentives through threat of enforcement. As a such, accountability is unobservable, but manifests in
behavior.
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I identify the causal effects of Umuganda meetings on behavior change through exo-
geneous variation in rainfall over time. The underlying idea is that rainfall on a meeting
day reduces attendance. As a consequence, the meeting is impaired or canceled and cannot
assume its function as a forum for discussion and problem solving, which can generate be-
havior change. Although, I lack data on Umuganda meetings, it is well known that these
take place on Saturdays. That means, I can isolate their effect from general rainfall effects in
estimations of the reduced-form.3 My explanatory variables are the number of rainy Satur-
days, Sundays, Mondays, etc. in a village and month that match my panel data on behavior
change. The estimate on Saturday rainfall can be interpreted as the effect of a “failed” Umu-

ganda meeting that has low or zero attendance. Rainfall on each of the other six weekdays
serve as placebo tests and control for potential, general rainfall effects (e.g. related to income
from agriculture).

The results show that in the first year after the introduction of performance contracts
one failed Umuganda meeting in a month significantly reduces the probability of behavior
change in the direction desired by the government in the same month. The relative effects
are −18% for contraceptive adoption and −10% for bed net acquisition. These effects are
large, considering that there could be up to 5 Umuganda meetings in a month. Rainy day
counts for other weekdays are consistently insignificant. The results are very robust and
hold for different rainfall thresholds that are used to define a rainy day. One concern may be
that some other regular event is affected by Saturday rainfall. I will discuss this possibility
and present evidence that rules out access as an alternative explanation for Saturday rainfall
effects at least for modern contraceptive methods.

In the year before performance contracts, rainfall on Saturdays and any other weekday
have no significant effect on behavior change. The difference in effects of Saturday rain-
fall with and without performance contracts is statistically significant for both contraceptive
adoption and bed net acquisition. This same effect pattern suggests the introduction of per-
formance contracts as the common underlying shift because both changes in behavior were
incentivized, but are otherwise completely unrelated. Any alternative explanation must plau-
sibly affect both outcomes, work through Umuganda, be nationwide, and have taken place
around the same time. I am unaware of any other such alternative reform or shift. Put into
context, the findings show that performance contracts, which strengthened upward account-

3. A related paper is Bonnier et al. (2020). These authors use the same identification strategy in cross-
sectional data to estimate the effect of Umuganda on civilian participation in the 1994 genocide. Other studies
in economics document and exploit the effect of rainfall on attendance at events (see e.g. Madestam et al. 2013;
Fujiwara et al. 2016; Collins and Margo 2007).
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ability, turned Umuganda meetings into an effective tool for implementing behavior changes
that were desired by the central government.

Finally, I find evidence suggesting that Umuganda meetings generate involuntary be-
havior change after the introduction of performance contracts. A failed Umuganda meeting
significantly reduces the probability of conception by 8%, which is an effect in the same
direction as that for contraceptive adoption. To yield this same sign result, the function of
conception as an evasive behavior must outweigh the mechanical reduction from meetings
increasing contraceptive adoption. As will be explained in more detail, this finding strongly
suggests that contraceptive adoptions require enforcement and, thus, are to a large extent in-
voluntary. The analysis of heterogeneity in popular support for bed net acquisitions exploits
the fact that the incidence of mosquitoes and altitude are inversely related. The results indi-
cates that the effect of Umuganda meetings is larger in communities at high altitudes with
few or no mosquitoes and low popular support for bed nets. This finding is consistent with
the notion that low popular support requires more enforcement to achieve behavior change,
further corroborating the claim that meetings generate involuntary behavior change.

The chapter contributes to the literature in several ways. First, it speaks to the literature
on local institutions as instruments for development. Research in this field is predominantly
experimental and attempts to empower citizens in project implementation through informa-
tion and training (Olken 2007; Duflo et al. 2015; Björkman Nyqvist et al. 2017; Björkman
and Svensson 2009). However, it is well known that elites often control local institutions
(Reinikka and Svensson 2004; Anderson et al. 2015). Especially successful interventions
may actually have supported leaders to monitor citizens rather than the other way around.
Against this backdrop, Casey et al. (2012) unsuccessfully attempt to change local institutions,
using participation as a proxy for downward accountability. While Banerjee et al. (2010) sug-
gest the use of new institutions for development, Pradhan et al. (2014) indicate that success
of existing institutions is linked to elite support and power. I contribute to this literature by
challenging the commonly assumed downward accountability of local institutions. I doc-
ument strong development through a local institution, community meetings, under upward
accountability. Similar to Acemoglu et al. (2014), I also show that participation in local in-
stitutions fosters leaders’ control over community behavior, invalidating it as an indicator for
downward accountability. My findings are novel among microeconomic studies of local in-
stitutions, but consistent with cross-country evidence on development after decentralization
(see e.g. Enikolopov and Zhuravskaya 2007).

The chapter also speaks to the literature on performance incentives in public administra-
tion (Finan et al. 2017). Performance incentives generally strengthen upward accountability.
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Similar to the literature on local institutions, some research documents strong improvements
in outcomes under performance incentives (Ashraf et al. 2014; Duflo et al. 2012), while
other research finds only small, temporary effects (Celhay et al. 2018; Rasul and Rogger
2018; Olken et al. 2014). However, performance incentives can also have negative effects.
For example, Khan et al. (2015) finds that performance incentives increase bribes to tax-
collectors as it strengthens their bargaining power over taxpayers, and Dhaliwal and Hanna
(2017) indicate that monitoring lowers job satisfaction and leads to evasion. I contribute
to this literature in a similar way. My results show that leaders implement central govern-
ment targets only when incentivized, but they also indicate that very strong incentives may
fuel perverse measures, in this case severe restrictions of personal freedom and rights. By
jointly studying accountability and local institutions, I connect the literature on performance
incentives with that on local institutions. Both of these strands attempt to solve the same
problem of accountability in delegated tasks. My findings indicate that local institutions and
performance incentives are complements rather than substitutes.

Finally, the chapter relates to research on the “dark side” of local institutions.4 It is most
closely related to Bonnier et al. (2020) who study the same institution, Umuganda meetings
in Rwanda, in a different context. They find that during the time leading up to the 1994
genocide meetings were used by the old government for propaganda and to agitate people,
resulting in larger civic participation in violence. Similarly, Satyanath et al. (2017) show that
social clubs in Germany after World War I have spurred recruitment into the Nazi party. I
contribute to this literature by providing evidence on involuntary behavior change through
Umuganda meetings. In addition to negative consequences for outsiders, local institutions
can be detrimental for the people in them. This finding speaks to Acemoglu et al. (2014) who
suggest that local institutions are used by leaders for social control of civil society in Sierra
Leone and relates to research on social sanctions (La Ferrara 2003; Karlan 2007; Miguel and
Gugerty 2005).

The rest of the chapter is structured as follows. Section 1.2 provides background infor-
mation on Umuganda as a local institution, on performance contracts, and on development
and popular support of targets. Section 1.3 describes the data and its construction. Section
1.4 explains and discusses the empirical strategy. Section 1.5 presents the main results, and
section 1.6 studies the mechanism of Umuganda. Finally, section 1.7 concludes.

4. I use “dark side” as an attribute for local institutions because participation in them is widely considered
to represent social capital. This attribute was originally proposed by Putnam (2000) for social capital.
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1.2 Background

1.2.1 Umuganda

Umuganda is a traditional, local institution in Rwanda that dates back to pre-colonial times.5

Having been used for political mobilization before the 1994 genocide (Bonnier et al. 2020),
the new government of Rwanda suspended it thereafter. In 1998, however, this government
reintroduced Umuganda nationwide to create socio-economic development (MINALOC
2011; RGB 2020). Since then, Umuganda was formalized in three stages. In November
2001, it was integrated into the government’s Community Development Policy. In June 2005,
its organization was harmonized by the National Umuganda Policy (MINALOC 2008). And
finally, on November 17, 2007, Umuganda became a law (Organic Law N° 53/2007). The
purpose of these policies was to embed the existing practice of Umuganda as a tool for
policy-making into the public administrative structure. For my analysis, it is only important
that no policy changed Umuganda in 2006.

Umuganda is and has most of the time in the past been a mandatory community program
for all Rwandan adults on Saturdays. It is organized by a committee of village chiefs and
consists of outdoor, physical labor (e.g. clearing bushes or cleaning roads) followed by
a meeting (Uwimbabazi 2012). The local leaders typically announce Umuganda on the
same day through word of mouth and loudspeakers mounted on cars (RGB 2014). During
Umuganda, all shops must close and public transport stops. To enforce participation, local
leaders have the discretion to fine absence by up to 5,000 Rwandan Francs, roughly 9 USD
in 2007 and corresponding to half the monthly median wage (MINALOC 2007). Evidence
suggests that many Rwandans participate involuntarily at Umuganda (Mukarubuga 2004;
Uwimbabazi 2012; Purdeková 2011).

I argue that the meetings after physical labor during Umuganda affect behavior change.
Local leaders use these meetings to mobilize, sensitize and support the population to collec-
tively define and resolve their economic and social problems (MINALOC 2008). In practice,
meetings amount to local leaders communicating top-down information about government
programs and policies (Uwimbabazi 2012). They are also officially acknowledged by the
government as a tool to implement development targets from performance contracts (RGB
2014). With respect to my outcomes, annual reports of Rwanda’s Ministry of Health docu-

5. Similar local institutions are common in countries of the African Great Lakes Region, notably Burundi,
Ethiopia and South Sudan, and have also have been proposed for other countries. In addition, mandatory
community programs also existed in many Soviet countries. In Russia, an equivalent institution was called
Subbotnik, derived from the word ‘subbota’ meaning ‘Saturday’.
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ment that both family planning and mosquito bed nets were regularly discussed and promoted
at Umuganda meetings (MoH 2009, 2008).

Some dissent exists about the frequence of Umuganda after the genocide. Recent gov-
ernment documents and research suggest different numbers of Saturdays with Umuganda in
a month. Organic Law N° 53/2007 states that it takes place only on the last Saturday (MI-
NALOC 2007), and most official documents follow this representation. In contrast, research
suggests that Umuganda is, in fact, held every week, as it was before the genocide (Pur-
deková 2011; Uwimbabazi 2012; NAR and Interpeace 2016). This frequency of Umuganda

is also reported in the 2008 revised Community Development Policy, which is one of the few
deviating government documents (MINALOC 2008). In my main specification, I exploit
variation from rainfall on all Saturdays in a month. However, I also isolate and explore the
effects of specific Saturdays, such as the last Saturday of every month.

1.2.2 Performance Contracts

In 2006, Rwanda’s president, Paul Kagame, introduced Performance Contracts (Imihigo) in
the public sector and beyond. On April 4, he signed the first contracts with all 30 district
executives (the Mayors) to retie local government to central authority after decentralization.
Immediately after, targets were passed down through cascading contracts to all levels of pub-
lic administration and even further to the individual household (MINALOC 2010; Purdeková
2011). Contrasting the official portrayal as arrangements that reflect local priorities, perfor-
mance contracts set targets top-down. In the first year after their introduction, three quarters
of districts’ targets were national policies and programs (GoR 2008), 71% were quantifiable
and a majority was set at 100% (OSSREA 2007). Similar evidence exists at the household
level. For example, in the government’s 2010 Citizen Report Card survey, 78% of respon-
dents state that they have not participated in formulating their own targets (Munyandamutsa
2011).

Two features of Rwandan performance contracts make them particularly effective for
fast-track policy implementation. First, comparable units are regularly ranked against each
other. And second, contracts set very strong social and material incentives for relative perfor-
mance.6 The consequence is a rat race in which leaders try to outperform one another. Local
leaders implement village targets by letting household heads vow contributions in front of

6. Within administration, rewards are commonly financial bonuses and promotions, whereas sanctions con-
sist of removals from office and public shaming (Murray-Zmijewski and Gasana 2010). At district level, for
example, approximately 75% of Mayors were removed from office between 2007 and 2009 due to poor perfor-
mance (Scher and MacAulay 2010).
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the community during Umuganda meetings (Bugingo and Interayamahanga 2010). Pledges
are then recorded in a household’s Imihigo Booklet and stamped upon completion. Stamped
booklets serves as proof of “good standing” and are necessary to access certain government
services like registering a marriage or birth (Sommers 2012; Uwimbabazi 2012). In addi-
tion, there are reports of fines, destruction of property and corporal punishment for refusing
to contribute (Thomson 2008; Huggins 2009). Along this line, quantitative evidence sug-
gests a large degree of compulsion in the implementation of performance targets at the local
level (OSSREA 2007).

1.2.3 Development Targets and Popular Support

Rwanda’s government targeted modern contraception and mosquitio bed nets as key per-
formance indicators for development. In April 2004, two years before the introduction of
performance contracts, it set ambitious goals in both. The aim was to raise modern contra-
ceptive prevalence among women of reproductive age from 4% to 20% until 2010 and the
percentage of children sleeping under bed nets from a baseline of 18% to 70% (MoH 2004).
Rwanda reached both of these targets. Between 2005 and 2010, modern contraceptive preva-
lence among women 15 to 49 years old increased from 5.6% to 25.2%, and the percentage
of households with at least one mosquito bed net increased from 18% to 83%. During the
same time fertility dropped from 6 to 4 children per woman (NISR et al. 2012; NISR and
Macro 2006).7 Rwandan policy-makers attribute this fast-track development to performance
contracts (Scher and MacAulay 2010).

Since the beginning, new users of modern contraception and households owning
mosquito bed nets were explicit targets in performance contracts.8 However, evidence sug-
gests that many Rwandans did not approve of these behaviors. With respect to modern con-
traception, strong pro-natalist social norms prevailed after the 1994 genocide, and women
using contraception were stigmatized as prostitutes (Kraehnert et al. 2019; Berry 2015; US-
AID and MoH 2002; Farmer et al. 2015). In addition, access does not seem to have been
holding back development. The 2005 Rwandan Demography and Health Survey, for exam-
ple, documents that only 3% of women reported knowledge, access or cost as a reason for

7. Rwanda’s fertility transition between 2005 and 2010 is one of the fastest in history and comparable to
that in China. Similar to China, also Rwanda considered to limit the number of children per family by law,
but legislation was never passed (News 2007). For more information on the Chinese transition and how it was
achieved see Zhang (2017).

8. OSSREA (2007) compiles district level targets and Sommers (2012, Appendix) presents a village leader’s
contract for the first year of performance contracts (2006-07). Further information on district targets between
2009 and 2013 can be found in RGB (2014).
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not using modern contraception, in contrast to 33% quoting pro-natalist and opposing atti-
tudes (NISR and Macro 2006). In fact, the government’s own assessment in March 2006,
one month before performance contracts, was that ‘Up to now there have been very few
achievements in part due to a lack of advocacy at all levels of Government and civil society’
(MoH 2006, p.16). I argue that performance contracts ensured this advocacy from leaders.

With respect to mosquito bed nets, the claim of low popular support is based on the
fact that Rwanda is a high altitude country. Its lowest point is already at 995 meters above
sea level and much of the population lives at altitudes where the risk of contracting malaria
should be very close to 0% because mosquitoes cannot survive (Bodker et al. 2003). I will
explore heterogeneity in altitude as a proxy for popular support in the analysis. One potential
reason why Rwanda’s government implemented mosquito bed nets, despite low demand in
many parts of the country, may be the fact that it received large financial support for this task
from international aid donors through the U.S. President’s Malaria Initiative and the Roll
Back Malaria Partnership.

1.3 Data

In this section, I describe the panel data on outcomes and rainfall. For the analysis, this
data is matched through GPS coordinates and time. The panel data on outcomes of behavior
change are constructed from retrospectively collected information, using dates and times that
have been reported in cross-sectional Demography and Health Surveys (DHS) from Rwanda.

1.3.1 Family Planning

I use information from the 2010 Rwandan DHS to study women’s adoptions of modern
contraceptive methods and conceptions, i.e. when they become pregnant. The 2010 DHS
interviewed 13,413 women who were between 15 and 49 years old and usual residents in
492 different communities. An integral part of each woman’s questionnaire was a monthly
calendar stretching from January 2005 to the date of the interview. In this calendar, inter-
viewers recorded times of pregnancy and modern contraceptive use through retrospection.
To ensure accuracy of the information, interviewers were required to ask a set of different
questions in a recursive routine for each entry.

I construct my panel data on family planning outcomes from this retrospective calendar
data. First, I build a panel data set indicating whether a woman is pregnant, using modern
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contraception or neither. Second, I define the two outcomes of behavior change in family
planning, contraceptive adoption and conception. These outcomes are indicators that take
the value 100 for behavior change in a given month and 0 otherwise. This coding produces
estimates in percentage points later in the analysis. Third, following DHS sampling rules, I
set all information to missing for times when a woman is below age 15.

In an interview, months of pregnancy are the first entries recorded in the calendar. Hence,
I first explain the coding of conceptions before that of contraceptive adoptions. To record a
pregnancy spell in the calendar, interviewers mark the monthly date of birth or termination
and write back the status of pregnancy until the sum of marked months equals the number
of completed months reported by the woman. As a consequence, pregnancies that end, for
example, with birth generally consist of spells of 9 months in the calendar. However, these
entries and also those of pregnancies that end with termination are inaccurate in the date of
conception by two month and for two reasons.

First, recording the month of birth or termination as a full month of pregnancy implicitly
assumes that births or terminations occur on the last day of the month. This assumption is
extremely unlikely and passes through to the start of pregnancy. As a consequence, almost
all women should already be pregnant one month earlier, i.e. in the month before the start of
pregnancy in the calendar. Second, recording only completed months misses month 0 of a
pregnancy, which is the month of conception. Around the world, pregnancy is counted to last
40 to 41 weeks, starting on the first day of the last menstrual period. This duration translates
to 10 months with the fertilization occurring within 1-3 weeks after starting to count. In
this respect, conception as the time of sexual intercourse and decision-making actually takes
place another month before the start of pregnancy as recorded in the calendar. Based on these
two reasons, I code conception as an indicator that takes the value 100 two months before
the start of every pregnancy in the calendar and 0 otherwise. For pregnancies that end in
birth, this definition is largely identical to lagging an analogue date-of-birth-indicator by 10
months.

The coding of contraceptive adoption of a modern method is straightforward. Contra-
ceptive adoption is an indicator that takes the value 100 on each start date of modern con-
traceptive use in the calendar and is 0 otherwise. For the definition of modern contraceptive
methods, I follow the standard DHS classification.

For the main analysis, I split the data along the time dimension and restrict the two panel
lengths. First, I use April 2006, which is the introduction date of performance contracts,
to split the data into a Before and an After panel data set. The reason for this measure is
that it simplifies the regression equation, used later to separately estimate the before and
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after effects of Umuganda meetings. Second, I restrict the two panel lengths to 12 months
before and 12 months after the introduction of performance contracts. The purpose of this
measure is to narrow the time window around the introduction of performance contracts,
which supports attribution of a change in effects to performance contracts.

Figure 1.1 presents the number of contraceptive adoptions and conceptions on each
monthly date from February 2005 until July 2010. The solid black, vertical line marks the
introduction of performance contracts at the beginning of April 2006. The grey shaded areas
left and right of that line mark the lengths of the two panel data sets. No suspiciously high
concentrations on certain dates can be observed for any of the two outcomes, suggesting that
the calendar data is indeed accurate.9 Table 1.1 presents summary statistics of the outcomes
for the before and after panel data. Only women with at least two observations are kept in
each data set because the inclusion of women fixed effects in my regressions drops women
with only one observation.

Figure 1.1: Number of Contraceptive Adoptions and Conceptions over
Time
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Notes: Based on 13,413 women between 15 and 49 years old and who are usual residents of interviewed
households in the 2010 Rwandan DHS. The solid, vertical line marks the introduction of performance contracts
in April 2006.

9. This observation is also confirmed when plotting the number of contraceptive adoptions and conceptions
over months before the interview (see Figure 1.A1 in the Appendix).
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Table 1.1: Summary Statistics of Family Planning Outcomes

A. Before (Apr. 2005 - Mar. 2006) Mean Min. Max. Obs.

Adoption 0.228 0 100 125,193
Conception 1.610 0 100 125,193

B. After (Apr. 2006 - Mar. 2007)

Adoption 0.395 0 100 130,966
Conception 1.445 0 100 130,966

Notes: Based on 10,629 women in Before Panel and 11,103 women in After Panel. Only
women with at least two panel observations are included in each data set.

1.3.2 Mosquito Bed Nets

I use information from two Rwandan DHS to study households’ acquisitions of mosquito bed
nets before and after the introduction of performance contracts. The 2005 DHS interviewed
10,146 households living in 456 communities with available GPS coordinates. The 2007-08
DHS interviewed 7,287 households in 246 geo-coded communities.10 Both surveys collect
information about mosquito bed nets in households. For each bed net acquired in the past
three years, the data records the number of months before the interview when a household
obtained the net. In addition, information about the source of the bed net, i.e. from where
it was obtained, is available for nets acquired within the previous six months before the
interview.

Figure 1.2 presents the raw data of the total number of mosquito bed nets that were ac-
quired in each month before the interview. The figure shows high numbers of acquisitions
on months 12, 18 and 24 in both surveys, which indicates that reporting precision deterio-
rates for bed nets acquired 12 months and more before the interview. Without a routine of
questions to ensure data accuracy, similar to that used for 2010 DHS calendar entries, the
concentrations likely are due to rounding and imprecise recall. For this reason, I restrict my
analysis to bed nets acquired in months 0-11 before the interview.

Based on the raw data, I construct for each DHS a separate, retrospective, household
level panel data set spanning 0-11 months before the interview. The 2005 DHS provides
data before the introduction of performance contracts and the 2007-08 DHS provides data
for the time thereafter. My main outcome is an indicator that takes the value 100 if a house-
hold acquired one or more mosquito bed nets in a given month before the interview and 0
otherwise. To later explore heterogeneity in the source of bed nets, I create two additional

10. The analysis samples exclude 126 households from 6 communities without GPS coordinates in DHS
2005 and 90 households from 3 communities without GPS coordinates in DHS 2007-08.
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Figure 1.2: Number of Mosquito Bed Nets Acquired in Different Months
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Notes: Based on 10,146 and 7,287 households with GPS coordinates in DHS 2005 and DHS 2007-08 data.

outcome indicators of panel length 0-6 months for the 2007-08 data. The first indicator takes
the value 100 if at least one bed net in a month before the interview was acquired at a Health
Center and is 0 otherwise. The second indicator takes the value 100 if at least one bed net in
a month was acquired from Other Sources (e.g. a shop or market) and is 0 otherwise. Table
1.2 presents summary statistics of the panel data on acquisitions of mosquito bed nets.

Table 1.2: Summary Statistics of Acquisitions of Mosquito Bed Nets

A. Before (based on 2005 DHS) Mean Min. Max. Obs.

Bed Net Acquisition 0.636 0 100 121,752
Acquisition from Health Center 0.275 0 100 71,022
Acquisition from Other Source 0.536 0 100 71,022

B. After (based on 2007-08 DHS)

Bed Net Acquisition 1.969 0 100 87,444
Acquisition from Health Center 1.049 0 100 51,009
Acquisition from Other Source 1.057 0 100 51,009

Notes: Based on 10,146 and 7,287 households with GPS coordinates in DHS 2005 and
DHS 2007-08 data. Panel lengths of variables: 12 months (0-11) for ‘Bed Net Acquisition’.
7 months (0-6) for ‘Acquisition from Health Center’ and ‘Acquisition from Other Source’.

1.3.3 Rainfall

I construct my rainfall measures from CMORPH rainfall estimates of the US National
Oceanic and Atmospheric Administration’s Climate Prediction Center. This data starts in
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1998 and has two advantages. First, it has very high spatial and temporal resolution that cap-
tures the rainfall variations of Rwanda’s many different micro-climates. A tile (data point) in
the gridded map has a side length of approximately 8 km (0.073 degrees) and measures rain-
fall for a 30 minutes interval (Joyce et al. 2004). This resolution facilitates the confinement
of rainfall to local communities and single days, with Saturday being the day of Umuganda

meetings. Second, validation studies suggest that CMORPH rainfall estimates are particu-
larly precise over complex terrain like Rwanda due to the morphing of satellite images and
the exploitation of both infrared and microwave electromagnetic radiation (see e.g. Abera
et al. 2016). While there will always be some measurement error in satellite rainfall data,
this error should work against my findings as long as it is uncorrelated with the outcomes.

I construct my rainfall measures in two steps. First, I aggregate the data to daily estimates
and extract rainfall in each community based on its GPS coordinate. Second, I create rainfall
measures for each weekday (Mondays, Tuesdays, Wednesdays, etc.) that count the number
of “rainy” days on that weekday in a month. A rainy day is defined as a day with rainfall
above a certain threshold, and a month is either a calendar month or a month before the
interview, depending on the time structure of the outcome data to be matched with. I use
round number thresholds from 1 mm up to 10 mm rainfall. My preferred threshold choice is
3 mm rainfall, which I discuss in section 1.4.1. Measures with other thresholds are used to
evaluate the robustness of my results to that choice.

For the analysis, rainfall data are matched to outcome data using community and month
identifiers. Table 1.3 presents summary statistics of the number of rainy Saturdays in a
calendar month for the 492 communities of the 2010 Rwandan DHS between April 2005
and March 2007. The statistics for rainfall on other weekdays and time periods are very
similar.
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Table 1.3: Summary Statistics of Rainfall on Saturdays

Rainy Saturdays (Definition) Mean Std. dev. Min. Max. Obs.

# Sat.(Rainfall>1mm) 1.249 1.125 0 5 11,808
# Sat.(Rainfall>2mm) 0.951 1.017 0 5 11,808
# Sat.(Rainfall>3mm) 0.764 0.938 0 5 11,808
# Sat.(Rainfall>4mm) 0.620 0.838 0 4 11,808
# Sat.(Rainfall>5mm) 0.512 0.756 0 4 11,808
# Sat.(Rainfall>6mm) 0.433 0.695 0 4 11,808
# Sat.(Rainfall>7mm) 0.374 0.641 0 4 11,808
# Sat.(Rainfall>8mm) 0.325 0.597 0 4 11,808
# Sat.(Rainfall>9mm) 0.273 0.547 0 4 11,808
# Sat.(Rainfall>10mm) 0.239 0.509 0 4 11,808

Notes: Based on 492 communities in the 2010 Rwandan DHS between April 2005 and March
2007. # Sat.(Rainfall> Xmm) is the number of Saturdays with rainfall above X mm in a calendar
month.

1.4 Empirical Strategy

To identify the effect of Umuganda meetings on behavior change, I use variation of rainfall
over time. Without data on meetings, I estimate the reduced-form relationship. Rainfall on
Saturdays proxies for low participation and cancellation (zero participation). This identi-
fication strategy rests on two assumptions. First, Saturday rainfall affects participation at
Umuganda within a community over time (first stage). Second, the reduced-form effect of
Saturday rainfall on behavior change operates only through this channel (exclusion restric-
tion).

1.4.1 Rainfall and Umuganda

Saturday rainfall should strongly affect Umuganda because meetings and physical labor hap-
pen outside under the open sky and are usually only communicated on the same day through
word of mouth or loudspeakers mounted on cars driving around (RGB 2014). Hence, both
the program and the spread of information about it (e.g. the meeting point and time) are
likely inhibited by rainfall. Ideally, I would like to test this first-stage assumption, but data
on meetings does not exist. Bonnier et al. (2020) face this same obstacle and make two
efforts to substantiate an existing first stage.

First, Bonnier et al. (2020) collect anecdotal evidence in the form of government and
media reports on low participation at and cancellations of different Umuganda meetings and
other events due to rainfall. Second, they estimate an effect of Saturday rainfall on partici-
pation at community meetings in neighboring Burundi, using Afrobarometer data. Burundi



DICTATING DEVELOPMENT? 21

shares with Rwanda the same colonial history and is comparable in many socio-economic
characteristics. Most importantly, community service with a meeting, very similar to Umu-

ganda, is also held every Saturday in Burundi. Its name there is Ibikorwa rusangi. Bonnier
et al. (2020) find a statistically significant, negative relationship between self-reported fre-
quency of attendance at these meetings and the number of rainy Saturdays in the year leading
up to the interview. Both, the anecdotal evidence from Rwanda and the quantitative evidence
from Burundi, directly suggest the existence of a first stage, i.e. an effect of Saturday rainfall
on participation at Umuganda in Rwanda.

Several other studies document and exploit a negative relationship between rainfall and
participation at different events. An important example is Madestam et al. (2013). They
are the first to use a single, binary rainfall indicator to instrument for participation in Tea
Party rallies in the US.11 Similar to Bonnier et al. (2020), I follow this approach because I
expect threshold effects, meaning that Umuganda is over proportionally affected or fails due
to small dips in participation. Uwimbabazi (2012, p.216), for example, suggests this type of
effect when she writes that at Umuganda ‘successful implementation of any policy can be
affected by the absence of the full participation of those especially who should benefit from
these policies’. Moreover, the expectation of threshold effects is supported by theory and
evidence of collective decision-making and action (see e.g. Olken 2010; Dal Bó et al. 2010;
Faillo et al. 2013).

As I cannot empirically determine the relationship between rainfall and participation at
Umuganda, I choose the threshold that defines a rainy day based on established standards
and reasoning. According to the American Meterological Society, rainfall above 2.5 mm
is classified as “moderate” and above 7.5 mm as “heavy” rain (AMS 2012). Madestam et
al. (2013) use the first mark and exploit both, moderate and heavy rain, by defining a rainy
day to count more than 2.5 mm (0.1 inches) rainfall in their main specification. Bonnier
et al. (2020) deviate from this practice and use only heavy rain above a threshold of 10 mm.
They motivate this choice with their anecdotal evidence on low participation and cancella-
tions due to rainfall. For these cases, they find daily rainfall to have ranged between 1 mm
and 18 mm with a median of 8 mm. However, all events with rainfall of 6 mm and more,
except one, are reported as canceled. Hence, Umuganda very likely experiences reduced
participation already at lower thresholds.

11. Most other studies use continuous measures of rainfall. For example, Collins and Margo (2007) use
rainfall in April 1968 to instrument for participation in riots in the US. A large set of studies use rainfall to
instrument for voter turnout on election day (see e.g. Fujiwara et al. 2016; Gomez et al. 2007; Hansford and
Gomez 2010; Lind 2019; Fraga and Hersh 2010).
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Two simple arguments with respect to the size of the complier group also suggest a
threshold that is lower than that used by Bonnier et al. (2020). First, the size of the complier
group, i.e. the number of people that do not attend Umuganda due to rainfall, may actually
be already large at low levels of rainfall because most people do not like to attend Umu-

ganda. Hence, rainfall reduces the cost of remaining absent rather than increasing the cost
of attending. Specifically, I expect rainfall to protect against sanctions for absence because
it is a ‘good reason’ in the sense that it is verifiable and because also other people will be
absent. Both conditions make enforcement difficult. Second, as stated above, small dips in
participation can let Umuganda fail in terms of being effective for policy implementation.
Consequently, a comparably small complier group may in fact be already sufficiently large
to cause strong or even complete impairment of Umuganda (e.g. because leaders or the com-
munity cannot make binding decisions). In my analysis, this claim should result in similar
effect sizes when using different thresholds.

In my preferred specification, I use a threshold of 3 mm to define a rainy day because
it is the closest integer number to the standard of 2.5 mm (0.1 inches). However, I show
robustness of my results to thresholds between 2 mm and 10 mm rainfall.

1.4.2 Exclusion Restriction

My empirical strategy relies on two exclusion restrictions, one with respect to Saturday rain-
fall affecting outcomes only through Umuganda meetings and the other with respect to the
introduction of performance contracts being the only change that altered the objectives of
these meetings at the time.

The first restriction assumes that without Umuganda meetings rainfall on Saturdays does
not affect behavior change. Two characteristics of my analysis limit the scope for a different
channel other than Umuganda. First, any such channel would need to be time varying due
to the inclusion of two-way fixed effects in all my regressions. Second, it would need to be
specific to Saturday rainfall because rainfall regressors for every single other day of the week
control for general rainfall effects and serve as natural placebo tests. Under these two con-
straints, an effect of Saturday rainfall must be generated by a reoccurring event on that day.
In my analysis, I address this issue and can rule out any channel related to accessing modern
contraception (e.g. market days, but also distribution of methods during Umuganda), which
leaves very little scope for a channel unrelated to the social interactions during Umuganda

meetings.
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The second restriction builds upon the first and assumes that without the introduction of
performance contracts Umuganda meetings do not affect my outcomes of behavior change.
With my panel data, I can attribute the change in effects of meetings to the time when per-
formance contracts were introduced. Hence, some other nationwide policy or change would
need to have altered the practice or objectives of Umuganda meetings with respect to my
outcomes and coincided in timing with the introduction of performance contracts. I am not
aware of any such change. It is certain, however, that both my outcomes of behavior change
were targeted under performance contracts and that Umuganda was used to implement tar-
gets.

1.4.3 Specification

To estimate the effect of Umuganda meetings on behavior change through OLS, I run varia-
tions of the following reduced-form regression:

yit =
7

∑
d=1

βd rainctd +αi + τt + εit . (1.1)

yit is a binary indicator of behavior change of the observational unit i during month t. The
unit of observation, i, depends on the outcome and is either an individual woman or house-
hold. Similarly, t may be either a monthly date or a month before the interview, depending on
the panel structure of the outcome. rainctd is the number of days with rainfall above a specific
threshold on weekday d in observational unit i’s community c during month t. Hence, the
regression includes seven rainfall variables that count the number of rainy Mondays, Tues-
day, Wednesday etc. in each community and month. In my preferred specification, a rainy
day is defined by rainfall above 3 mm. αi and τt are observational unit and monthly time
fixed effects. In all estimations, I cluster standard errors at the community level because the
community (or village) is the entity of Umuganda meetings and local leaders’ performance
targets. This allows the error term, εit , to be correlated both within communities and over
time.

The coefficients, βd , capture percentage point changes in the probability of behavior
change in any given month following from an additional rainy day on the different weekdays
in the same month. The interpretation as percentage point changes follows from the depen-
dent variable, the indicator of behavior change, taking values of either 0 (no change) or 100
(change). Most interesting is the coefficient on Saturday rainfall, which can be interpreted as
the effect of a failed Umuganda meeting. Rainfall on the other weekdays control for general
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rainfall effects and are placebo tests. As I will show later, their inclusion in the regressions
is unimportant for the results. With unit fixed effects, the coefficients βd are identified from
temporal variation in rainfall and behavior change.

To identify the effect of performance contracts on creating behavior change through
Umuganda meetings, I estimate equation 1.1 with panel date before and after the intro-
duction of performance contracts. Subsequently, I test whether the corresponding coefficient
estimates from both regressions are statistically different. This test essentially evaluates the
significance of the Differences-in-Differences.12 I present estimates from separate regres-
sions with before and after data to interpret each of the two point estimates on Saturday
rainfall as the effect of a failed Umuganda meeting. Their difference, the Differences-in-
Differences, are rather uninteresting. Only their statistical significance is relevant to show
that performance contracts led to a change in the practice or objectives of meetings. For this
reason, I directly present p-values of the Differences-in-Differences.

1.5 Results

1.5.1 Main Reduced-form Effects

Table 1.4 presents the relationship between the two outcomes, contraceptive adoption and
bed net acquisition, and the total number of days with rainfall above 3 mm for each weekday
in a month. Both outcomes were targeted by the government for development. The point
estimate on Saturday rainfall can be interpreted as the effects of a failed Umuganda meeting,
which is a meeting that is canceled or has too low attendance for effective decision-making.

Regression 1 uses a 12-months panel of women over the first year after the introduction
of performance contracts, i.e. from April 2006 until March 2007. The reduced-form esti-
mate on Saturday rainfall is strongly statistically significant at the 99% confidence level. It
suggests that a failed Umuganda meeting reduces the probability that a woman adopts mod-
ern contraception in a given month by 0.071%. While this absolute effect seems small, the
relative effect compared to the unconditional probability is −18%. Reassuringly, rainfall on
any other weekday is insignificant.

Regression 2 estimates the same relationship for the year before the introduction of per-
formance contracts, from April 2005 until March 2006. None of the coefficient estimates,

12. I conduct this test by including interactions of all regressors with an after-performance-contracts-dummy,
I(t >= Apr.2006), and estimating this expanded equation jointly with before and after data.
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Table 1.4: Main Effects

Dependent variable: Contraceptive Adoption Bed Net Acquisition

Panel data: after before after before

(1) (2) p-value (3) (4) p-value
(1) − (2) (3) − (4)

# Sat.(Rainfall>3mm) −0.071∗∗∗ 0.019 [0.008] −0.203∗∗∗ −0.019 [0.017]
(0.023) (0.025) (0.070) (0.032)

# Sun.(Rainfall>3mm) 0.015 0.029 [0.688] 0.090 0.036 [0.512]
(0.027) (0.022) (0.074) (0.035)

# Mon.(Rainfall>3mm) −0.020 0.004 [0.575] −0.115∗ 0.009 [0.086]
(0.032) (0.028) (0.066) (0.031)

# Tue.(Rainfall>3mm) −0.034 −0.009 [0.522] 0.027 0.028 [0.989]
(0.033) (0.021) (0.070) (0.038)

# Wed.(Rainfall>3mm) −0.036 0.012 [0.213] −0.019 −0.033 [0.869]
(0.032) (0.021) (0.074) (0.037)

# Thu.(Rainfall>3mm) −0.014 −0.002 [0.750] 0.065 −0.043 [0.184]
(0.027) (0.027) (0.075) (0.033)

# Fri.(Rainfall>3mm) 0.037 −0.020 [0.106] 0.016 −0.021 [0.611]
(0.027) (0.023) (0.066) (0.032)

Unit FE Yes Yes Yes Yes
Time FE Yes Yes Yes Yes

Observations 130,966 125,193 87,444 121,752
R-squared 0.080 0.082 0.086 0.091
Dep. var. mean 0.395 0.228 1.969 0.636

Notes: Imihigo performance contracts were signed at the beginning of April 2006. 12-months panel data for the time after
(before) that date is used in regressions 1 and 3 (2 and 4). The dependent variables, Contraceptive Adoption and Bed Net
Acquisition, are monthly, binary indicators. # Sat.(Rainfall>3mm) is the number of Saturdays with rainfall above 3 mm in
a calendar month (and similarly for all other weekdays). The unit of observation in regressions 1 and 2 is a woman, and a
time step is a monthly date. Regression 1 uses data for April 2006 to March 2007. Regression 2 uses data for April 2005 to
March 2006. The unit of observation in regressions 3 and 4 is a household, and a time step is a month-before-the-interview.
Regression 3 uses data for 0-11 months before the DHS 2007-08 interview. Regression 4 uses data for 0-11 months before the
DHS 2005 interview. Standard errors are clustered at community level. P-value: *** p< 0.01, ** p< 0.05, ** p< 0.1.

including that on Saturday rainfall, is statistically significant at any conventional level. P-
values for the differences in corresponding coefficient estimates between regressions 1 and 2
are presented one column to the right in Table 1.4. The difference in estimates on Saturday
rainfall is statistically significant at the 99% confidence level. No other difference is statis-
tically significant at the 90% level or below. This finding suggests that Umuganda meetings
became an effective tool for the implementation of national family planning policy after the
introduction of performance contracts.

Regressions 3 and 4 estimate an analogue relationships for the second government target,
acquisitions of mosquito bed nets. The data structure in these two regressions is slightly
different. Acquisitions are observed at the household level and the time dimension of the
panel data are months-before-the-interview. Regression 3 uses 12-months panel data on bed
net acquisitions 0 to 11 months before DHS 2007-08 interviews, which are data after the
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introduction of performance contracts. Regression 4 uses equivalent data from DHS 2005,
before the introduction of performance contracts. In regression 3, the reduced-form estimate
on Saturday rainfall is highly significant at the 99% confidence level (similar to regression
1). None of the other weekdays is statistically significant at 95% confidence level or high.
The relative effect of the point estimate on Saturday rainfall is −10%.

In regression 4, rainfall on all weekdays, including Saturdays, is statistically insignificant
at any conventional level (as in regression 2). The p-values for the differences in correspond-
ing coefficient estimates from regressions 3 and 4 demonstrate that only the effect of Satur-
day rainfall changed significantly at the 95% confidence level. Finding the same pattern of
coefficient estimates for another targeted, but otherwise unrelated outcome suggests that in
fact performance contracts are responsible for aligning Umuganda meetings with national
policy. Over the observation period, the practice of Umuganda arguably did not change.
However, performance contracts allowed the central government to suddenly set the agenda
of meetings.

Magnitude The above coefficient estimates can be considered lower bound estimates
of a failed Umuganda meeting. The estimates should be biased toward zero because the
number of rainy Saturdays is an imprecise measure of the number of failed meetings in a
month. Hence, relative effects of −18% and −10% suggest that meetings have a very strong
effect on the timing of behavior change, especially when also considering that there may be
up to 5 meetings in a month. The relative effect size is slightly larger compared to those found
by Bonnier et al. (2020) who estimate the relationship between Saturday rainfall leading up
to the Rwandan genocide and civilian participation rates in violence using cross-sectional
data. For the period from October 1993 until March 1994, which is driving their results, they
find that a rainy Saturday (defined by rainfall above 10 mm) reduced civilian participation
by 10% compared to the unconditional mean.

1.5.2 Tracing the Effects

Table 1.5 traces the effects of Saturday rainfall on contraceptive adoption and bed net acquisi-
tion using the two 12-months panel data sets after the introduction of performance contracts.
Regressions 1 and 3 show that only the coefficient estimates on the number of Saturdays
with rainfall above 3 mm in the same month are highly significant at the 99% confidence
level. All estimates on lagged Saturday rainfall can be considered placebo tests and are in-
significant with one exception. The coefficient on the first lag in regression 1 is positive and
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statistically significant at the 90% confidence level. This finding may indicate that Saturday
rainfall dams up policy implementation and causes a catching up in the following month.

Table 1.5: Tracing the Effects Under Performance Contracts

Dependent variable: Contraceptive Adoption Bed Net Acquisition

(1) (2) (3) (4)

# Sat.(Rainfall>3mm) −0.068∗∗∗ −0.192∗∗∗
(0.023) (0.073)

First Sat.(Rainfall>3mm) −0.064 −0.097
(0.057) (0.161)

Second Sat.(Rainfall>3mm) −0.117∗ −0.125
(0.060) (0.144)

Third Sat.(Rainfall>3mm) −0.085∗ −0.265∗
(0.049) (0.150)

Last Sat.(Rainfall>3mm) −0.068 −0.285∗∗∗
(0.053) (0.104)

L1.# Sat.(Rainfall>3mm) 0.046∗ 0.016
(0.027) (0.065)

L2.# Sat.(Rainfall>3mm) −0.020 0.089
(0.025) (0.062)

L3.# Sat.(Rainfall>3mm) 0.011 0.045
(0.028) (0.064)

Other Rainfall Regressors Yes Yes Yes Yes
Unit FE Yes Yes Yes Yes
Time FE Yes Yes Yes Yes

Observations 130,966 130,966 87,444 87,444
R-squared 0.080 0.080 0.086 0.086
Dep. var. mean 0.395 0.395 1.969 1.969

Notes: The dependent variables, Contraceptive Adoption and Bed Net Acquisition, are monthly, binary
indicators. # Sat.(Rainfall>3mm) is the number of Saturdays in a month with rainfall above 3 mm.
L1.# Sat.(Rainfall>3mm) is this variable lagged by one month (and similar for higher order lags). First
Sat.(Rainfall>3mm) is a monthly, binary indicator which takes the value 100 if rainfall on the first Sat-
urday of that monthly date is above 3 mm and 0 otherwise. Second, Third and Last Sat.(Rainfall>3mm)
are corresponding indicators for rainfall on the other Saturdays in the calendar month. Other Rainfall
Regressors are the numbers of days with rainfall above 3 mm for every other weekday. In regressions 1
and 2, the unit of observation is a woman, a time step is a monthly date and the data are for April 2006 to
March 2007. In regressions 3 and 4, the unit of observation is a household, a time step is a month-before-
the-interview, and the data are for 0-11 months before the DHS 2007-08 interview. Standard errors are
clustered at community level. P-value: *** p< 0.01, ** p< 0.05, ** p< 0.1.

Regressions 2 and 4 evaluate the relationship between the two outcomes and four binary
indicators that respectively take the value 1 if rainfall on the first, second, third or last Satur-
day of a monthly date is above 3 mm and 0 otherwise. The effects of these specific Saturdays
are similar to one another within the same regression. If at all, regression 2 suggests that cen-
tral Saturdays of a monthly date are slightly more important for generating the overall effect
of Saturday rainfall in a month, and regression 4 suggests that Saturdays toward the end of a
monthly date may be more important. However, none of the differences of Saturday rainfall
coefficients in the same regression is statistically significant and all estimates have the same
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sign. This finding rather supports the evidence discussed in section 1.2 that Umuganda was
held on multiple Saturdays every month.

Finally, the long panel data of contraceptive adoption allows me to study the effect of
Saturday rainfall over time. Figure 1.3 presents estimates from rolling regressions over the
7th month of a 12-months rolling window. The solid black line connects the coefficient
estimates and the dashed curves mark 95% confidence intervals. It can be observed that
Saturday rainfall effects become negative and statistically significant upon or shortly after
the introduction of performance contracts (vertical line on April 2006). The effect continues
to persist for roughly 1.5 years after the introduction of performance contracts and then
seems to fade away. This finding may mechanically arise if the fraction of women who are
both not using modern contraception and being affected by Umuganda meetings decreases
over time, which is very likely the case.

Figure 1.3: Effect of Saturday Rainfall on Contraceptive Adoption over
Time
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Notes: The figure presents rolling window coefficient estimates on # Sat.(Rainfall>3mm) (solid line) and 95%
confidence intervals (dashed lines). The dependent variable is a monthly, binary indicator of contraceptive
adoption. # Sat.(Rainfall>3mm) is the number of Saturdays with rainfall above 3 mm in a calendar month. All
regressions include analogue rainfall regressors for the other weekdays. The rolling window size is 12 months.
The regression estimates are displayed above the 7th month of the rolling window. The vertical line on April
2006 marks the introduction of performance contracts. Standard errors are clustered at the community level.

1.5.3 Robustness Checks

In this section, I present additional robustness checks. Figure 1.4 shows robustness of the
results after the introduction of performance contracts with respect to two dimensions. First,
the effects of Saturday rainfall are robust to using different thresholds to define a rainy day.
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And second, they are largely unaffected by potential multicollinearity in the weekly rainfall
variables. In Figure 1.4, each coefficient estimate (diamond) and 95% confidence interval
(capped bar) is obtained from a separate regression of the outcome on the number of Satur-
days with rainfall above a certain threshold, controlling only for unit of observation and time
fixed effects, but not rainfall on other weekdays.

Figure 1.4: Effects of Saturday Rainfall at Different Thresholds Under
Performance Contracts

(A) Contraceptive Adoption

−
.2

−
.1

5
−

.1
−

.0
5

0
.0

5

C
o

e
ff

ic
ie

n
t 

o
n

 S
a

tu
rd

a
y
 R

a
in

fa
ll

1 2 3 4 5 6 7 8 9 10

Rainfall Threshold in mm

(B) Bed Net Acquisition
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Notes: The figures present the coefficients (diamonds) and 95% confidence intervals (capped bars) on the
number of rainy Saturdays (# Sat.(Rainfall>Xmm)) when varying the rainfall threshold in separate regressions.
The dependent variables, Contraceptive Adoption and Bed Net Acquisition, are monthly, binary indicators. All
regressions control for unit of observation and time fixed effects. Figure (A) uses monthly-date panel data of
women for April 2006 to March 2007. Figure (B) uses months-before-interview panel data of households 0-11
months before DHS 2007-08. Standard errors are clustered at the community level.
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Panel (A) shows that the effect of Saturdays rainfall on contraceptive adoption is statisti-
cally significant when using thresholds between 2 mm and 10 mm rainfall. Panel (B) shows
that also the effect on bed net acquisition is statistically significant for 9 out of 10 thresh-
olds at the 95% confidence level. The coefficient estimates with a 3 mm threshold are very
similar to the estimates in Table 1.4, suggesting that multicollinearity between the rainfall
regressors does not affect the results. In addition, the similar effect sizes across the different
definitions of a rainy day are consistent with threshold effects in participation at Umuganda,
as proposed in section 1.4.1.

Figures 1.A2 and 1.A3 in the appendix present results from equivalent regressions of the
two outcomes on rainfall on each of the other weekdays. In this battery of 120 regressions
only one coefficient estimate is marginally statistically significant at the 95% confidence
level, which can be expected to occur by chance from this large number of multiple hypoth-
esis testing.

1.5.4 Alternative Channels

Strong evidence suggests that access to contraception and bed nets does not generate my
results. With respect to contraception, two complementary pieces of information rule out
this explanation. First, hormonal contraceptives (injections, pills, IUDs and implants), as the
most commonly used class of methods in Rwanda, were only available at health facilities,
i.e. health centers and hospitals (USAID et al. 2011). And second, at the time of the analy-
sis, health centers were closed and hospitals had high surcharges on weekends (Ueberschär
2018), preventing access on Saturdays.

My data supports this argument. In the 2010 DHS, 95% of hormonal method users (and
91% of any modern method users) report that their first source for the method was a health
facility. Adoptions of these methods make up 90% of all adoptions and drive my results.
Evidence that health facilities are closed on weekends comes from 52,539 vaccinations with
their exact dates copied from children’s health cards in the 2010 DHS. Only 3% of vaccina-
tions took place on a Saturday or Sunday. Further support with respect to family planning is
provided in the 2007 Rwandan DHS Service Provision Assessment. It documents (and these
numbers are likely overreported) that most health facilities provided family planning services
on five or less days a week (NISR et al. 2008), which most likely excludes weekends.

For mosquito bed nets, information on the source is available if the net is obtained up to
6 months before the interview. Table 1.6 presents results for the time after the introduction
of performance contracts. The three outcomes are binary, monthly indicators that take the
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value 100 if a bed net was acquired from a specific source and 0 otherwise. Regression 1
estimates the relationship between rainfall and bed net acquisition from any source (as in
Table 1.4) on this short panel. All results hold and are very similar. Regressions 2 and 3 only
use acquisitions from health facilities and other sources, respectively. The results clearly
show that acquisitions from other sources, mostly shops and pharmacies, are generating the
effect of Saturday rainfall. Hence, access to health facilities cannot be the channel.

Table 1.6: Bed Net Acquisition from Different Sources Under Performance Contracts

Dependent variable: Bed Net Acquisition from ...

Any Health Other
source Facility source

(1) (2) (3)

# Sat.(Rainfall>3mm) −0.211∗∗ −0.029 −0.177∗∗
(0.100) (0.070) (0.073)

# Sun.(Rainfall>3mm) 0.143 0.034 0.114
(0.093) (0.064) (0.073)

# Mon.(Rainfall>3mm) −0.099 −0.015 −0.072
(0.083) (0.052) (0.062)

# Tue.(Rainfall>3mm) 0.031 0.010 0.024
(0.095) (0.065) (0.068)

# Wed.(Rainfall>3mm) 0.063 0.103 −0.055
(0.100) (0.066) (0.072)

# Thu.(Rainfall>3mm) 0.115 0.039 0.093
(0.114) (0.075) (0.085)

# Fri.(Rainfall>3mm) 0.014 0.034 −0.010
(0.097) (0.065) (0.072)

Household FE Yes Yes Yes
Months-before-Interview FE Yes Yes Yes

Observations 51,009 51,009 51,009
R-squared 0.147 0.148 0.150
Dep. var. mean 2.082 1.049 1.057

Notes: The dependent variables, bed net acquisitions from different sources, are
monthly, binary indicators that take the value 100 if a bed net was acquired from that
source and 0 otherwise. # Sat.(Rainfall>3mm) is the number of Saturdays with rainfall
above 3 mm in a month before the interview (and similarly for all other weekdays).
The data are for 0-6 months before the DHS 2007-08 interview. Standard errors are
clustered at community level. P-value: *** p< 0.01, ** p< 0.05, ** p< 0.1.

However, health facilities are the only source for the in Rwanda commonly used hor-
monal contraceptive methods. Consequently, it is reasonable to conclude that the same rela-
tionship pattern between the two targeted outcomes and Saturday rainfall must be generated
by something else than access. I claim Umuganda meetings are generating the effects as they
are known to regularly take place on Saturdays and the two analyzed behavior changes were
explicitly discussed there.
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1.6 Mechanism

Having documented a strong, robust effect of Saturday rainfall on two targeted behaviors,
I now provide evidence indicating a mechanisms of Umuganda based on pressure. First,
I explore conception as an evasive behavior that protects against pressure to adopt modern
contraception. Second, I study spatial heterogeneity in the prevalence of mosquitoes as a
proxy for popular support for bed nets.

1.6.1 Evasive Behavior

Enforcement creates evasion. With respect to contraception, conception can be considered an
evasive behavior because pregnant women must not use it. If the mechanism of Umuganda

is based on pressure then meetings should also increase conception, which is tantamount to
a negative correlation between Saturday rainfall (failed meetings) and conception. However,
the probability of conception depends mechanically and inversely on contraceptive use. With
a negative effect of Saturday rainfall on contraceptive adoption, documented above, this con-
nection predicts a positive correlation between Saturday rainfall and conception. Hence, we
can infer the mechanism of Umuganda from the coefficient in a regression of conception on
Saturday rainfall. A negative coefficient suggests a mechanism based on pressure, whereas
a positive coefficient suggests a mechanism based on free choice.

Regressions 1 in Table 1.7 shows the relationship between conception and rainfall on dif-
ferent weekdays after the introduction of performance contracts. The coefficient estimate on
Saturday rainfall is negative and statistically significant at the 95% confidence level. It sug-
gests that one failed Umuganda meeting reduces the probability to become pregnant in the
same month by 8%. This finding of a negative effect suggests that the mechanism of Umu-

ganda is based on pressure. The statistical significance further indicates that a comparably
large fraction of women chose conception as a behavior to evade contraceptive adoption.
Otherwise, in the displayed average effect of Saturday rainfall on conception, the negative
evasion effect would not outweigh the mechanical and positive effect from reduced con-
traceptive adoptions. Figure 1.A4 in the appendix presents the effects of each weekday at
different rainfall thresholds from separate regressions. Panel (A) shows that the effect of
Saturday rainfall is robust to using thresholds between 2 mm and 9 mm.

Regression 1 also displays an effect of Wednesday rainfall that is statistically significant
at the 95% confidence level. However, Panel (E) in Figure 1.A4 shows that this effect is only
statistically significant for rainfall thresholds 3 mm and below. As the effect does not persist
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Table 1.7: Mechanism: Conception and Bed Net Acquisition by Altitude

Dependent variable: Conception Bed Net Acquisition

Panel data: after before Median split by altitude
high low

(1) (2) p-value (3) (4)
(1) − (2)

# Sat.(Rainfall>3mm) −0.121∗∗ 0.062 [0.024] −0.256∗∗ −0.178∗
(0.048) (0.066) (0.099) (0.100)

# Sun.(Rainfall>3mm) 0.050 −0.075 [0.143] 0.089 0.061
(0.057) (0.059) (0.107) (0.113)

# Mon.(Rainfall>3mm) 0.063 0.016 [0.614] −0.128 −0.094
(0.062) (0.068) (0.079) (0.105)

# Tue.(Rainfall>3mm) −0.088 −0.053 [0.705] −0.019 0.064
(0.061) (0.066) (0.099) (0.099)

# Wed.(Rainfall>3mm) −0.145∗∗ −0.005 [0.096] −0.017 −0.012
(0.062) (0.058) (0.104) (0.106)

# Thu.(Rainfall>3mm) 0.024 −0.133∗ [0.079] 0.056 0.069
(0.052) (0.070) (0.095) (0.119)

# Fri.(Rainfall>3mm) 0.075 −0.005 [0.323] −0.033 0.064
(0.055) (0.062) (0.086) (0.103)

Unit FE Yes Yes Yes Yes
Time FE Yes Yes Yes Yes

Observations 130,966 125,193 43,500 43,944
R-squared 0.072 0.070 0.083 0.087
Dep. var. mean 1.445 1.610 1.733 2.203

Notes: Imihigo performance contracts were signed at the beginning of April 2006. The dependent variables,
Conception and Bed Net Acquisition, are monthly, binary indicators. # Sat.(Rainfall>3mm) is the number of
Saturdays with rainfall above 3 mm in a calendar month (and similarly for all other weekdays). The unit of
observation in regressions 1 and 2 is a woman, and a time step is a monthly date. Regression 1 uses data for
April 2006 to March 2007. Regression 2 uses data for April 2005 to March 2006. The unit of observation in
regressions 3 and 4 is a household, and a time step is a month-before-the-interview. Both regressions use data
for 0-11 months before the DHS 2007-08 interview. Regression 3 only uses observations from villages located
above median altitude, whereas regression 4 only uses observations from villages at and below median altitude.
The median altitude is 1,670 meters above sea level. Standard errors are clustered at community level. P-value:
*** p< 0.01, ** p< 0.05, ** p< 0.1..

for larger thresholds, I believe this finding is spurious. The other Panels in Figure 1.A4
document that all effects of other weekdays at different rainfall thresholds are statistically
insignificant.

Regression 2 in Table 1.7 shows the relationship between conception and rainfall on dif-
ferent weekdays before the introduction of performance contracts. None of the coefficient
estimates is statistically significant at the 95% confidence level. The column to the right
displays p-values of the differences in estimates between regression 1 and 2. Only the differ-
ence for Saturday rainfall is statistically significant at the 95% confidence level. This finding
further corroborates my claim performance contracts turned Umuganda meetings into an ef-
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fective tool to implement national development targets and that targets were achieved through
pressure.

1.6.2 Heterogeneity in Popular Support

Regressions 3 and 4 in Table 1.7 explore heterogeneity in the effects of rainfall on bed net
acquisition with respect to altitude. The underlying motivation is the well-known fact that the
incidence of mosquitoes strongly decreases with altitude.13 This variation in the objective
usefulness of mosquito bed nets should be strongly correlated with popular support because
people are reluctant to invest time and money for something they do not need. With lower
levels of support, more pressure (enforcement) is needed to create behavior change. Hence,
if the mechanism of Umuganda is based on pressure, we can expect to find larger effects in
high altitude areas.

In the 2007-08 DHS, the median community is located at an altitude of 1,670 meters.
At this altitude, the risk of contracting malaria should be close to 0%, and we can expect
extremely low support for targets in mosquito bed nets. Regression 3 and 4 in Table 1.7
estimate the relationship between acquisition of bed nets and rainfall on different weekdays
after the introduction of performance contracts respectively using only communities located
above and below median altitude. Saturday rainfall is negative and statistically significant
at the 95% confidence level in regression 3 and at the 90% level in regression 4. While
the difference in coefficients is not statistically significant, the results show a larger point
estimate and relative effect for high altitude communities. This finding is consistent with
pressure as the mechanism of Umuganda. In addition, it shows that Rwanda’s government
increased the prevalence of mosquito bed nets across the country without accounting for
whether they were actually needed or not.

1.7 Conclusion

This chapter studies the role of community meetings and performance incentives in Rwanda
to achieve development targets in health. Specifically, it investigates the effects of meetings
on two changes in individual behavior that were unpopular among the population, but desired
by the central government. The behavior changes are adoptions of modern contraceptive

13. In similar climate and terrain as in Rwanda, Bodker et al. (2003) study the incidence of mosquitoes in
Tanzania using mosquito light traps. Their traps caught only 4 mosquitoes a year at altitude 1,700 meters above
sea level, compared to 269 mosquitoes at altitude 1,000 meters and 3,282 mosquitoes at altitude 300 meters.
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methods and acquisitions of mosquito bed nets. Identification comes from exogenous varia-
tion in meeting attendance over time induced by rainfall. This setup allows me to compare
the effects before and after a reform that strongly increased upward accountability through
performance contracts. I show that local leaders use community meetings on Saturdays to
implement targets after the reform. Before the reform, these meetings have no effects. Simi-
lar effect patterns in the two unrelated but targeted behavior changes suggest that community
meetings and performance incentives are complementary and form a governance system that
can be used to implement a wide range of development goals. However, I find evidence that
suggests that behavior change is involuntary.

These findings have two important implications. First, they challenge the commonly
assumed downward accountability of local institutions when generating development. By
showing fast-track development through a local institution under upward accountability, my
findings warn that many successful community-based development programs may, in fact,
have exploited upward accountability by helping leaders control behavior in their commu-
nities. Community-based projects need to be carefully designed in order not to thwart the
actual objective of making development more democratic and inclusive. Second, my find-
ings emphasize the importance of accounting for the institutional context in development
projects. Performance incentives and community meetings are widely considered good poli-
cies on their own. However, their combination can have adverse consequences as suggested
by the evidence of involuntary behavior change in Rwanda.

Finally, this chapter provides a new perspective on Rwanda’s top-performance in many
of the Millenium Development Goals and an explanation for its recent fertility transition. Its
lessons may be valuable when assessing current and past developments in other countries,
especially when these are authoritarian and aim at exploiting social capital for policy-making
as e.g. China.
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Appendix

Figure 1.A1: Number of Contraceptive Adoptions and Conceptions in
Different Months before the Interview
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Notes: Based on 13,413 women between 15 and 49 years old and who are usual residents of interviewed
households in the 2010 Rwandan DHS. The solid, vertical line marks the introduction of performance contracts
in April 2006.
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Figure 1.A2: Contraceptive Adoption Under Performance Contracts: Effects at Different
Thresholds
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Notes: The figures present the coefficients (diamonds) and 95% confidence intervals (capped bars) on the number of rainy days on different
weekdays when varying the rainfall threshold in separate regressions. The dependent variable, Contraceptive Adoption, is a monthly, binary
indicator. All regressions control for women and monthly date fixed effects. The data are for April 2006 to March 2007. Standard errors
are clustered at the community level.
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Figure 1.A3: Bed Net Acquisition Under Performance Contracts: Effects at Different
Thresholds
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Notes: The figures present the coefficients (diamonds) and 95% confidence intervals (capped bars) on the number of rainy days on different
weekdays when varying the rainfall threshold in separate regressions. The dependent variable, Bed Net Acquisition, is a monthly, binary
indicator. All regressions control for household and months-before-interview fixed effects. The data are for 0-11 months before DHS
2007-08 interviews. Standard errors are clustered at the community level.
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Figure 1.A4: Conception Under Performance Contracts: Effects at Different Thresholds
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Notes: The figures present the coefficients (diamonds) and 95% confidence intervals (capped bars) on the number of rainy days on different
weekdays when varying the rainfall threshold in separate regressions. The dependent variable, Conception, is a monthly, binary indicator.
All regressions control for women and monthly date fixed effects. The data are for April 2006 to March 2007. Standard errors are clustered
at the community level.
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Chapter 2

Time Use with Basic Income: Evidence
from a Large-Scale Survey Experiment

2.1 Introduction

What would people do when they receive cash with no strings attached? This question is at
the heart of the ongoing debate on universal basic income. The concept of Basic Income (BI)
is a guaranteed minimum income that is provided regardless of behavior, other income and
means, and it is universal if everyone belonging to a geographic or political territory receives
it. In its simplest form, BI is a regular, unconditional cash transfer. The idea of universal
BI is not new, but ignites much hope and controversy over its prospects for the economy
and society in general.1 However, while the aggregate impact of universal BI is certainly
important, the effects of BI on individual behavior need to be understood first. As high costs
of experiments limit their number and size, a new approach is necessary to assess the effects
of BI.

In this chapter, I study the effect of BI on intentions to change time use deploying a large-
scale survey experiment. During the survey, treated participants were instructed to imagine
a specific BI scenario and think about their intended changes to time use with this BI. In
contrast, control participants were instructed to think about intended changes to time use
given their current situation. This control group provides a suitable reference that allows to

1. Proponents commonly hope that universal BI secures domestic demand, spurs liberty, and improves social
cohesion (Kasy 2018). In contrast, opponents criticize the idea for being too expensive, badly targeted and
without incentives to work or contribute to society in some other way (Kearney and Mogstad 2019).
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difference out overoptimism in intentions with BI in the treatment group, as shown later.2

After treatment or control instructions, all participants received the same question to record
their intended changes to time use with respect to seven different activity fields. The seven
activity fields are work, education, volunteering, sport, care, socializing, and hobbies.

Treatment scenarios differed in the amount, the duration and the recipient group of BI.
The amount of BI was either 500 Euros, 1,000 Euros or 1,500 Euros monthly transfer. The
duration of BI, which is the time span over which transfers were promised, was either 1 year
or 5 years. Finally, the recipient group of BI was either only the participant or everyone in the
country. The combinations of characteristics give rise to 12 treatment groups. Beside these
treatment groups and the control group, the experiment contains an additional “level group”.
This group was asked to report current levels of time spent on each of the seven activity fields,
which provides a baseline to the reported changes in the other groups. Random allocation
of respondents to groups, though with different probabilities, allows to directly attribute any
differences in intended changes to time use to differences in the BI scenarios.

The data consists of 72,134 respondents in Germany. To collect this data, I collaborated
with the NGO Mein Grundeinkommen, meaning ‘my basic income’. This NGO promotes
the introduction of BI in Germany and operates a crowd-funded lottery of monthly, uncondi-
tional cash transfers over the course of one year among its registered users. Participants in the
experiment are registered users of Mein Grundeinkommen and, thus, familiar with the idea
and concept of BI. More specifically, they can be considered experts that have previously
imagined winning the BI lottery and the effect this would have on them. As a consequence,
they should be particularly apt to imagine and evaluate the effects of BI scenarios in the
survey.

The results can be summarized in five main findings. First, compared to the control
group, treatment with any BI scenario reduces intended time spent on work, sport, social-
izing, and hobbies. In contrast, a BI scenario increases intended time spent on education,
volunteering, and care. Finding negative effects in non-work activity fields is surprising as
economic theory predicts that with rising levels of income people substitute working time for
leisure. An explanation for this finding may be that overoptimism in the control group is in
excess of that in the treatment group. Irrespective of the level of overoptimism in the control
group, the pattern of effects suggests that recipients of BI intend to use it more strongly to in-

2. Overoptimism in intentions refers to participants overestimating the absolute size of changes that they
will actually be able to realize. In the chapter, I use the word ‘overoptimism’ to verbally differentiate between
the estimations made by participants while answering the survey and the econometric estimations run on that
data.
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crease their time spent on education, volunteering, and care compared to the other non-work
activity fields. This finding indicates that BI may have socially desirable effects.

Second, the main treatment effects of BI scenarios on time use are generally small. The
largest absolute effect is an intended 2.5 hours reduction of weekly working time when re-
ceiving a BI of 1,500 Euros. Compared against an average working time of 27 hours per
week, this effect is a 9% reduction. The largest positive relative effects are in volunteering
and education, which are estimated to increase by 32% and 12% with a BI of 1,500 Euros.
These effects, however, are outliers and the average relative effect size of 1,500 Euros BI is
9%. Hence, the results suggests that an actual BI with cash transfers will have only small
effects on time use and not significantly change people’s daily routines.

Third, treatment effects show an interesting non-linearity in the amount of BI. The dif-
ference in treatment effects between a BI of 500 Euros and a BI of 1,000 Euros monthly
transfers is larger than the difference in effects between a BI of 1,000 Euros and a BI of
1,500 Euros. This pattern is found across all activity fields and is consistent with marginally
decreasing utility. Joint with small relative effects, this finding suggests that BI experiments
should carefully weigh larger transfers against a larger recipient group. Importantly, how-
ever, all treatment effects of 500 Euros BI are either insignificantly different from zero or
negative and, thus, opposite to reported intentions. If one discards negative effects, the re-
sults also suggest that there exists a threshold between 500 Euros and 1,000 Euros that BI
needs to surpass to have any effect on time use.

Fourth, treatment with a BI scenario of 5 years has statistically significant, larger absolute
effects than treatment with a scenario of 1 year. The difference in effects, however, is small.
This suggests either that BI for more than one year has only moderate effects on time use or
that participants do not account for adjustment costs in their intentions. Both explanations
are in principle plausible. The first explanation suggests that it may be sufficient to make
BI transfers for only one year to test the effects in an experiment. The second explanation
suggests that the duration of BI may drive a wedge between initial intentions and subsequent
implementation, which could have repercussions on well-being after an experiment.

Finally, treatment effects do not differ whether BI is said to be paid only to the participant
or to everyone in the country. This finding may indicate that a temporary BI has no or
only small equilibrium effects, as also suggested by Egger et al. (2019) and Haushofer and
Shapiro (2016). Alternatively, it may be the case that participants simply do not account for
equilibrium effects in their intentions in the survey experiment.
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Overall, the above results should inform the design of future BI experiments with actual
cash transfers. The main constraint in research on BI are the large financial resources nec-
essary to issue regular, unconditional cash transfers. For this reason, the number and size
of experiments will essentially be limited, making it all the more important to meticulously
and prudently design each experiment. To improve the experimental design and the choice
of outcomes, survey experiments as the one presented in this chapter are a valuable source
of information that complements the predictions from economic theory. Similar arguments
may suggest to take this approach also for the assessment other potential policies.

The chapter relates to two strands of the economic literature. First, it speaks to the
literature on unconditional cash transfers. Since the Negative Tax Experiments in the USA
and Canada during the 1970s’ and 80s’ (Pencavel 1986) only a handful of studies have
researched unconditional cash transfers in developed countries (Jones and Marinescu 2018;
Akee et al. 2010; Cesarini et al. 2017; Imbens et al. 2001; Kangas et al. 2020). These studies
find that there are either no or very small effects on working time. The chapter contributes
to this literature by also studying the effects on time spent on other activity fields. Moreover,
the chapter analyzes the effect of different amounts, durations and recipient groups of BI in
a consistent setting. In this respect, it is particularly suited to inform the design of future BI
experiments.

Second, the chapter contributes to a small literature that uses ex-ante, subjective data to
assess the likely effects of policies. Studies that take this approach elicit counterfactuals from
stakeholders, experts or participants and use these to estimate treatment effects (Hirshleifer
et al. 2016; McKenzie 2017; Groh et al. 2016). A common finding in that literature is
that all groups overestimate actual treatment effects. However, DellaVigna and Pope (2018)
show that estimates from different groups are similar, highly correlated with actual treatment
effects and that the average expectation of the crowd outperforms almost every individual.
Hence, these approaches are informative about the direction and the relative size of policy
effects. The chapter contributes to this literature by extending the approach as a survey
experiment with a pure control group that is used to difference out overoptimism.

The rest of the chapter is structured as follows. Section 2.2 explains the experiment.
Section 2.3 describes the data and presents average current time use from the level group.
Section 2.4 describes the empirical method. Section 2.5 presents the results. Finally, section
2.6 concludes.
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2.2 Experimental Design

This section describes the experimental design and the considerations that guided it. The
survey experiment was registered before data collection in the RCT Registry of the American
Economic Association as trial AEARCTR-0003434 (Linek 2018). The full questionnaire in
German language and an English translation are in the appendix.

2.2.1 Assignment to Groups

The online survey tool randomly assigned each survey session to one of 14 experimental
groups, 12 treatment groups and 2 reference groups. Respondents in the treatment groups
were asked to imagine a BI scenario that varied in its features across the groups. After this
instruction, treated respondents were asked about intentions to change their current time use
given the scenario. In contrast, respondents in the two reference groups were told to answer
subsequent questions given their current situation.

The two reference groups differ in the type of outcome that was recorded. The first ref-
erence group, the control group, received the same questions on outcomes as the treatment
groups, i.e. questions on intended changes to current time use. In comparison, the sec-
ond reference group, the level group, was asked to report levels of their current time use as
outcomes. The idea underlying this level group was to obtain information about average cur-
rent time use of respondents without inflating the number of survey questions. The random
assignment allows to extrapolate their responses to all other groups.3

The probability of assignment of each survey session to one group differed between
treatment and reference groups. Assignment probability to a treatment group was 5%. As-
signment probability to a reference group was 20%.

2.2.2 Treatments

Treatment was one of 12 BI scenarios that participants were asked to imagine after socio-
demographic questions in the survey. A treatment scenario read as follows.

3. In principle, the experiment could have asked all respondents to calculate and report “new” levels after
changes, holding the number of survey questions constant. Such questions, however, are cognitively much
more demanding, and would likely have increased survey attrition and reduced reporting accuracy.
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Imagine your country runs a basic income experiment. You have been
randomly selected to receive a basic income of 1,000 EUR per month for

1 year.

Please take a short moment and think about whether you intend to use

your time differently with this basic income?

The treatment information (bold text) differed across treatment groups. Table 2.1 illus-
trates the values that each of the three factors of BI can take. The three factors are (i) the
recipient group, (ii) the amount, and (iii) the duration of BI. Cross-randomization of these
factors gives rise to the 12 treatment groups (2× 3× 2 factor values). To increase salience,
all treatment information was colored red in the online survey.

Table 2.1: Factors of Basic Income and their Levels

Factor Level

Recipient group • You were randomly selected to
• All citizens

Amount • 500 Euros
• 1,000 Euros
• 1,500 Euros

Duration • 1 year
• 5 years

Contrast with treatment groups, the control group received the following instruction:
‘Please take a short moment and think about whether you intend to use your time differently

in your current situation.’ This sentence is similar to the last sentence of the treatment text,
but differs in the qualifier ‘in your current situation.’

2.2.3 Outcomes

After receiving treatment or control instructions, participants were asked about intentions to
change their current time use in seven activity fields. Table 2.2 presents the seven activity
fields with the wording that was used in the survey.

The question on intended changes to current time use in the seven activity fields was
posed to participants using the format presented in Table 2.3. For each activity field, re-
spondents were asked to choose exactly one option of intended change to current time use



TIME USE WITH BASIC INCOME 46

Table 2.2: Activity Fields

Activity field Item in the survey

(1) Work Gainful employment
(2) Education Education and continuous learning (incl. school, university)
(3) Volunteering Volunteering
(4) Sport Sport / fitness / gymnastics
(5) Care Care for others (e.g. children, parents)
(6) Socializing Leisure time with others (e.g partner, friends)
(7) Hobbies Time for yourself / hobbies (e.g. reading, gardening, watching TV)

by marking the empty circle under the respective heading on the same line. The 9 headings
were ‘20+ hours less’, ‘10-19 hours less’, ‘4-9 hours less’, ‘1-3 hours less’, ‘0 (no change)’,
‘1-3 hours more’, ‘4-9 hours more’, ‘10-19 hours more’, and ‘20+ hours more’. The circle
under the heading ‘0 (no change)’ was preselected by default for all activity fields. As the
list of activity fields is non-exhaustive, intended changes in time use did not need to sum to
zero across the fields.

Table 2.3: Precise question and layout

By how many hours would you increase or decrease the time that you spend on
following activity fields in a normal week?

20+ 10-19 4-9 1-3 0 1-3 4-9 10-19 20+
hours hours hours hours (no hours hours hours hours
less less less less change) more more more more

• Activity field 1

• Activity field 2

... ...

• Activity field 7

For the analysis, I convert hour ranges to numbers of hours. Following the pre-analysis
plan, each range is assigned its central number of hours, and the two open ranges, 20+ hours
less / more, are assigned 30 hours.

2.2.4 External Validity and Overoptimism

External validity of the survey experiment is an important question. In the present context,
external validity is the extent to which the survey experiment is capable to produce the same
results as those that would be obtained from a BI experiment run on the same sample, but
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with actual transfers. Obviously, without an experiment with actual BI, external validity
cannot be established. However, this survey experiment is specifically designed to produce
good approximate results from which we can learn about the effects of BI for the design of
future, actual experiments.

Two main concerns with the survey experiment are (i) that participants may have diffi-
culty to imagine the BI scenarios and (ii) that intentions differ from actions (see e.g. Bound
et al. 2001; Bertrand and Mullainathan 2001; Manski 2004). With regard to the first con-
cern, I intentionally ran the experiment on BI experts, as described in the next section. These
experts are familiar with the idea and concept of BI and can be expected to have previously
thought about its effects.4 As a consequence, they should be particularly apt to realistically
imagine the BI scenarios. However, they may still be prone to the second type of error, which
is that intentions differ from actions.

The survey and experimental design specifically address this second type of error. First,
control and treatment groups were instructed to think about intended changes to time use
without obvious restrictions. All instructions have positive connotations and all participants
received the same question using the grammatical conjunctive to foster optimism and an en-
abling choice environment. In this way, the setup intentionally aimed at inducing overopti-
mism in the reporting of intended changes, meaning that participants report absolutely larger
changes than they would actually be able to make with BI.5

With overoptimism present in all groups, the control group can be used to difference out
the overoptimism in the treatment groups. For this empirical strategy to yield estimates that
are free of overoptimism, the magnitude of overoptimism needs to be the same in the control
and treatment group. Two features aid this objective. First, participants did not know that
they formed part in a survey experiment. And second, each participant received only one
instruction. That means, participants could not compare scenarios and adjust their answers
to the variations in them. Consequently, overoptimism should be similar across all groups,
especially across all treatment groups.

In section 2.4.1, I test for the presence of overoptimism in the control group. In section
2.5.3, I explore heterogeneity in treatment effects with respect to optimism to support the
claim that not only the direction, but also the magnitude of overoptimism is the same in the
control and treatment group.

4. My data shows that 74% of respondents read, listen or speak about BI at least once a month, and 27% do
so at least once a week.

5. An implication of the outlined strategy is that reported intentions to change time use can be considered
upper-bounds of changes to times use with actual BI.
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2.3 Data

2.3.1 Data Collection

I collected data from registered users of the NGO Mein Grundeinkommen. Mein Grun-

deinkommen, which means ‘my basic income’, is a German NGO that promotes the intro-
duction of unconditional BI. Its main activity is a regular, crowd-funded BI lottery among
registered users. Winners of the lottery receive unconditional, monthly cash transfers of
1,000 Euros for one year.6 In October 2018, Mein Grundeinkommen sent out an email
newsletter to all its 618,172 registered users at that time with a link to the online survey. The
newsletter solely asked users to participate in a scientific online survey on BI. No further
information was provided, except that the approximate duration of participation is 7 minutes
and responses are anonymous. The survey closed three weeks later, counting 196,728 visits
to the welcome page and 85,897 survey starts.

2.3.2 Sample Selection

For the analysis, I use completed surveys of individual respondents that live in Germany.
First, I identify individual respondents through the unique combination of IP address,
monthly birth date and sex. For these respondents, I only use their first survey start, which
restricts the data to a single observation for each respondent and ensures unfamiliarity with
the survey and experiment. This measure yields a sample of 83,602 respondents, which cor-
responds to a response rate of 13.5%. Second, I identify completed surveys by respondents
having answered the second to last question, which is a simple yes/no question whether the
respondent lives in Germany. 75,456 respondents answered this question, indicating 10%
attrition. Finally, I restrict the sample to respondents living in Germany, which reduces the
sample to 72,134 respondents.

Table 2.4 displays the number of respondents in the control and treatment groups. Reas-
suringly, the control group counts close to 20% and each of the 12 treatment groups counts
close to 5% of observations. The level group consisting of 14,315 respondents is not included
in the table.

6. Every real person can register with Mein Grundeinkommen on www.mein-grundeinkommen.de by pro-
viding a name, email and birth date. Until October 2018, 200 users had won the BI lottery since the start of
Mein Grundeinkommen in 2014.

https://www.mein-grundeinkommen.de/
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Table 2.4: Number of respondents in control and treatment groups
Control you all citizens Totalgroup 1 year 5 years 1 year 5 years

Control group 14,478 14,478
500 euro 3,614 3,641 3,658 3,526 14,439
1000 euro 3,706 3,592 3,686 3,600 14,584
1500 euro 3,527 3,600 3,547 3,644 14,318
Total 14,478 21,680 21,661 57,819

Notes: The number of respondents in the level group counts 14,315 and is not included in the table.

2.3.3 Integrity of the Experiment

I use the following specification to test for differences in characteristics between control,
level, and treatment group that were collected before treatment in the survey.

yi = β0 +β1Li +β2Ti + εi

yi is the characteristic of interest for individual i. Li and Ti are binary indicators that, re-
spectively, take the value 1 if the individual is in the level group or in the treatment group
and are 0 otherwise. εi is an idiosyncratic error term. The omitted category are individuals
in the control group. Thus, β1 identifies the difference between individuals in the level and
the control group, and β2 identifies the difference between individuals in the treatment and
the control group. Standard errors are clustered at IP addresses, which allows for correla-
tion between respondents that used the same device to answer the survey. The number of IP
addresses over the number of respondents is close to 0.937 in all regressions, demonstrating
that most respondents used a personal device.

The results are shown in Table 2.5 for characteristics considered particularly interesting.
Column (1) reports the mean and standard deviation of the outcome variable in the con-
trol group. Columns (2) and (3) report differences in outcomes between level and control
group, and treatment and control group. Finally, columns (4), (5), and (6) report number
of responses, and minimum and maximum values of the outcomes as additional summary
statistics.

The results show that the characteristics are very balanced across the three groups. Sta-
tistically significant differences exist only in respondents’ age between the control and treat-
ment group and in the number of children in the household between the control group and
the other two groups. These differences, while statistically significant, are very small. Con-
sidering the testing of 16 multiple hypotheses (8 outcomes × 2 explanatory variables), two at
significant effects at the 95% confidence level are inconspicuous. Thus, the results are proof
of the integrity of the experiment.
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Table 2.5: Differences in Characteristics

(1) (2) (3) (4) (5) (6)
Control Level Treatment Obs. Min. Max.
mean group group

(std. dev.)

Age 43.132 −0.068 −0.303∗∗ 69,840 1 90
(12.926) (0.156) (0.126)

Female 0.620 −0.002 −0.002 71,610 0 1
(0.485) (0.006) (0.005)

Completed Abitur 0.517 −0.004 0.004 71,991 0 1
(highest German school degree) (0.500) (0.006) (0.005)

Employment is main 0.718 0.008 0.001 71,975 0 1
source of income (0.450) (0.005) (0.004)

Monthly disposable income 2278.504 25.571 12.169 65,522 0 20,000
(in Euro) (2659.923) (32.967) (26.803)

Number of children in HH 0.589 −0.024∗∗ −0.022∗∗ 71,192 0 11
(0.952) (0.011) (0.009)

Life satisfaction 6.107 0.032 0.025 71,966 0 10
(0 = low ; 10 = high) (2.014) (0.024) (0.019)

Frequency of having achieved plans 3.407 −0.015 −0.005 71,588 1 5
(1 = always ; 5 = never) (0.841) (0.010) (0.008)

Notes: OLS estimates of differences in control, level, and treatment group. Column (1) reports the mean and standard deviation (in
parenthesis) of the control group for a given outcome variable. Column (2) reports the difference in outcomes between level and control
group, and column (3) reports the difference in outcomes between treatment and control group. Standard errors are clustered at the
level of IP addresses and reported in parenthesis below the coefficient estimates. Columns (4), (5), and (6) report number of responses,
and minimum and maximum values of the outcomes. Variables “Age” and “Monthly disposable income” are top coded at 90 years and
20,000 Euros. Significance: *** p< 0.01, ** p< 0.05, ** p< 0.1.

2.3.4 Current Time Use

Figure 2.1 presents current time use of respondents in the level group. Due to random alloca-
tion, these levels of current time use are a baseline against which we can compare intentions
to change time use in the other groups.

Figure 2.1: Current Time Use
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Notes: Average current time use of 14,315 respondents in the level group for each activity field.



TIME USE WITH BASIC INCOME 51

Figure 2.1 shows that respondents spend on average 27 hours per week on work. They
spend in total less than 10 hours per week on education, volunteering and sport, and more
than 30 hours per week on care, socializing, and hobbies. In sum, the seven activity fields
account for 67.4 hours in a normal week, meaning close to 10 hours of time every day. Con-
sidering that a very large fraction of the remaining time cannot be easily altered or delegated
(e.g. time for sleep or eating meals), the seven activity fields arguably capture most activities
across which we can expect substitutions in time use if people receive regular, unconditional
cash transfers.

2.4 Empirical Method

2.4.1 Overoptimism Check

Overoptimism is assumed to prevail in all groups, as explained in section 2.2.4. It raises
intended changes to current time use above those that would be realized in an experiment
with actual cash transfers. The data allows to check this assumption for the control group.
Specifically, I assess whether their reported intentions to change time use are ‘realistic’.

Figure 2.2 presents average intended changes to time use in the control group. Partici-
pants in this group intend to increase time spent on each activity field except for work, on
which they plan a reduction. The sum of changes over the activity fields amounts to an in-
tended overall increase of 11.08 hours in a normal week. This increase corresponds to 16.5%
of total time spent on the activity fields in a week, slightly more than the time spent on them
on an average day. Such a large increase is unrealistic for participants in the control group,
who cannot expect any external shock that allows them to gain this time from activities not
included in the seven fields. Hence, this finding indicates that participants in the control
group are overoptimistic in their intended changes to time use.

Figure 2.3 provides further support for the claim of overoptimism in the control group.
It presents averages (diamonds) and 95% confidence intervals (capped bars) of the sums of
absolute changes to time spent on activity fields by the reported frequency of having achieved
plans in the four weeks before the survey. The sum of absolute changes to time is the total

change and measures the size of intended changes to time use. Figure 2.3 shows a very strong
positive relationship between this total change and the frequency of having achieved plans.
Specifically, respondents that are less likely to have achieved their plans intend to make larger
changes to their current time use. While understandable as a desire, implementation becomes
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Figure 2.2: Intended Changes to Time Use in the Control Group
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Figure 2.3: Intentions and Implementation in the Control Group
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increasingly unrealistic with more ambitious intentions and growing acknowledgment of
past implementation failure. With 51% of respondents in the control group reporting to
have achieved their plans never or almost never, the average respondent in that group can be
considered overoptimistic in her intended changes to time use.

A second implication of the above is that the frequency of having achieved plans in the
past can be considered a rank measure of overoptimism. Respondents that are less likely
to have achieved their plans are more overoptimistic in their intentions. I will use this rank
measure in section 2.5.3 to study whether the control group indeed differences out overop-
timism in the treatment groups. Specifically, I study heterogeneity in treatment effects and
test for constant effects across the different frequencies of having achieved plans. As inten-
tions vary strongly with this frequency, finding constant treatment effects would suggest the
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same variation in overoptimism in control and treatment groups. Hence, this finding supports
the claim that the control group differences out overoptimism in the treatment group, which
suggests that the results are informative of changes to time use in an actual BI experiment.

2.4.2 Specification

To analyze the average effect of treatment with a BI scenario, I estimate the following OLS
regression equation for each outcome.

Ei (∆yi) = β0 +β1Ti + εi (2.1)

An outcome Ei (∆yi) is individual i’s intended change to time spent on one activity field. Ti

is a treatment indicator that takes the value 1 if individual i was treated with a BI scenario
and 0 otherwise. εi is an idiosyncratic error term that I cluster at the IP address in all esti-
mations. This clustering allows for correlations across different respondents who used the
same electronic device to answer the online survey. The 57,819 respondents in the control
and treatment groups that are included in these regressions form part of 54,805 cluster, indi-
cating that most participants used a personal device. The coefficient β0 provides the average
intended change to time spent on the activity field in the control group. Coefficient β1 is the
average effect of being treated with any of the 12 BI scenarios.

I use modifications of equation 2.1 to estimate the main effects in the three factors (i)
amount, (ii) duration, and (iii) recipient group of BI. Due to independent randomization in
the three factors, the main effects of each factor are estimated with data from all control and
treatment participants. The specification to estimate the three main effects in the amount of
BI is

Ei (∆yi) = β0 +β1T500,i +β2T1000,i +β3T1500,i + εi. (2.2)

T500,i, T1000,i, and T1500,i are treatment indicators that take the value 1 if individual i was
treated with a BI scenario with monthly payments of either 500 Euros, 1,000 Euros or 1,500
Euros and are 0 otherwise. The coefficients β1, β2, and β3 are the corresponding treatment
effects. Analogue specifications are used to estimate the main effects in the other two factors,
the duration and the recipient group of BI.

To estimate heterogeneity in treatment effects, I use the following regression equation.

Ei (∆yi) = β0 +β1Ti ×Xi +β2Ti +β3Xi + εi (2.3)
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Xi is the characteristic across which I expect heterogeneous treatment effects, and the coeffi-
cient β1 is an estimate of this heterogeneity. If Xi is a binary indicator with values 1 and 0, β1

is the difference in the treatment effect among participants with Xi = 1 minus the treatment
effect among participants with Xi = 0.

Finally, to account for testing the effect of BI on seven outcomes, I present Bonferroni-
corrected confidence intervals for the 95% confidence level.7 These are presented in addition
to standard 95% confidence intervals without adjustment.

2.5 Results

2.5.1 Overall Effects

Figure 2.4 presents the overall effects of treatment with any BI scenario on intended changes
to time spent on each of the seven activity fields. These treatment effects are obtained from
estimations of equation 2.1. The diamond shaped markers are point estimates, the black
horizontal bars are 95% confidence intervals, and the grey horizontal bars are Bonferroni-
corrected confidence intervals at that level, accounting for multiple hypothesis testing of
the seven effects. Treatment with any BI scenario significantly affects intended changes to
time spent on each activity field at the 95% confidence level. When correcting for multiple
hypothesis testing, only the effect in care becomes insignificant with a p-value of 0.126.

The results are striking in at least two ways. First, all effects are small. The largest abso-
lute effect of treatment with any BI scenario is a reduction of weekly working time by 1.35
hours, which corresponds to 5% of average working time (compare Figure 2.1). The effects
on changes to time spent on the other six activity fields, i.e. non-working time, average 7.5%
of time spent on an activity field. Importantly, each treatment effect is absolutely smaller
than the intended change to time spent on the respective activity field in the control group
(compare Figure 2.2). In this respect, treatment alters the sizes of intended changes, but not
their directions. The small magnitudes suggest that BI has only small effects on time use.

Second, effects in non-work activity fields are positive and negative. This finding is
surprising as economic theory predicts a substitution of working time for leisure with rising
levels of income. While the effect on the intention to change working time is negative, as
expected, only half of the effects in non-work activity fields are positive. Most interestingly,

7. The Bonferroni correction for seven multiple hypotheses of 95% confidence intervals corresponds to the
99.3% confidence interval based on the t-distribution.
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Figure 2.4: Overall Treatment Effects
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Notes: Average effects of treatment with any BI scenario (diamonds). Black horizontal bars are 95% confidence
intervals. Grey horizontal bars are Bonferroni-corrected confidence intervals. All estimates are obtained from
separate estimations of equation 2.1. Standard errors are clustered for IP addresses. Number of observations:
57,819. Number of clusters: 54,805.

the effects on intended changes to time spent on activity fields that are clearly associated with
leisure, i.e. sport, socializing, and hobbies, are all strongly negative, contradicting economic
theory. In contrast, effects in the other non-work activity fields, education, volunteering,
and care, which are more strongly associated with effortful engagement, are positive. This
finding of both positive and negative treatment effects in non-work activity fields potentially
arises from the control group’s interpretation of the question on intended changes, which
may have caused excessive overoptimism beyond that in the treatment group. In any case,
the particular pattern across the activity fields suggests that BI may increase some feeling
of responsibility in recipients to use this resource, paid for by the community, in a socially
desirable way.

2.5.2 Main Effects

Amount of BI

Figure 2.5 presents the main effects of different amounts of BI. It displays point estimates
on the treatment indicators for scenarios with monthly transfers of 500 Euros (diamonds),
1,000 Euros (circles) and 1,500 Euros (squares), obtained from estimations of equation 2.2.
Black horizontal bars are 95% confidence intervals, and grey horizontal bars are Bonferroni-
corrected confidence intervals, accounting for the testing of seven multiple hypotheses.

Figure 2.5 shows that treatment effects are generally small. Only five effects are larger
than 10% of time currently spent on the respective activity fields. These are two negative
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Figure 2.5: Main Effects: Amount of Basic Income
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Notes: Main effects with respect to different amounts of BI in scenarios (diamonds, circles, squares). Black
horizontal bars are 95% confidence intervals. Grey horizontal bars are Bonferroni-corrected confidence inter-
vals. Estimates for each outcome are obtained from separate estimations of equation 2.2. Standard errors are
clustered for IP addresses. Number of observations: 57,819. Number of clusters: 54,805.

effects in sport and socializing with 500 Euros BI and three positive effects in volunteering
with 1,000 and 1,500 Euros BI and in education with 1,500 Euros BI. The relative size of
the remaining treatment effects averages 4%. In absolute terms, all main effects of different
amounts of BI are smaller than the intended changes to time spent on the respective activity
fields in the control group (see Figure 2.2). That means participants treated with different
amounts of BI all intend, on average, time reductions in work and time increases in every
other activity field.

The intended changes of treated participants contain a non-linearity that is expected from
marginal utility theory and evident in the treatment effects. Specifically, the difference in
treatment effects of scenarios with 500 and 1,000 Euros BI is larger than the difference in
treatment effects of scenarios with 1,000 and 1,500 Euros. This non-linearity is observable in
every activity field. It suggests that the marginal effects of BI decrease after some threshold
below 1,000 Euros of BI. At the same time, all treatment effects of 500 Euros BI are either
insignificantly different from zero or negative, opposing reported intentions. If one discards
negative effects, this finding would suggest a threshold effect of BI at some amount above
500 Euros.

Overall, the findings are informative for future experimental research on BI in three ways.
First, the generally small size of treatment effects advises a prudent power analysis and to
potentially focus on a limited set of outcomes to avoid pitfalls from multiple hypotheses
testing. Second, the onset of marginally decreasing effects after some threshold below 1,000
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Euros suggests that BI experiments should carefully weigh larger amounts of BI against a
larger recipient group when allocating limited financial resources. And finally third, the
results suggest that BI should be larger than monthly transfers of 500 Euros. This last advice
is also supported by the recent Finnish BI experiment, which finds effects on perceived well-
being, but no effects on behavior with a BI of 560 Euros per month (Kangas et al. 2020).

Duration of BI

Figure 2.6 presents the main effects of different durations of BI. Diamond shaped markers
are point estimates of treatment effects when monthly BI transfers are made over 1 year,
and circle shaped markers are point estimates of monthly BI transfers over a 5-year period
in a scenario. Black horizontal bars are 95% confidence intervals, and grey horizontal bars
are Bonferroni-corrected confidence intervals of that level, accounting for seven multiple
hypothesis tests. These estimates are obtained from estimating a variation of equation 2.2
that only contains two treatment indicators, one for each duration of BI in scenarios.

Figure 2.6: Main Effects: Duration of Basic Income
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Notes: Main effects with respect to different durations of BI in scenarios (diamonds and circles). Black hori-
zontal bars are 95% confidence intervals. Grey horizontal bars are Bonferroni-corrected confidence intervals.
Estimates for each outcome are obtained from separate estimations of a variation of equation 2.2. Standard
errors are clustered for IP addresses. Number of observations: 57,819. Number of clusters: 54,805.

Treatment effects in Figure 2.6 are larger in absolute terms for scenarios with 5 years
compared to 1 year of BI. The difference in treatment effects on working time is 0.53 hours
and strongly statistically significant, even after correcting for multiple hypothesis testing. In
contrast, the differences in effects on time spent on non-work activity fields are much smaller
and surprisingly similar, ranging between 0.09 to 0.17 hours. All of these differences in
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non-work activity fields are statistically significant at the 95% confidence level, but become
marginally significant and insignificant after correcting for multiple hypotheses testing.8

In conclusion, the findings suggest that the duration of BI above 1 year seems to be only
a minor determinant of intended changes to time use. While this conclusion has important
implications for BI experiments with actual transfers that also study intentions, caution may
be warranted when outcomes are behaviors. The recorded intentions may not account for
adjustment costs that hamper the implementation of intentions. This interpretation is sup-
ported by the similar size of differences in treatment effects across the non-work activity
fields despite arguably large differences in adjustment costs. With large adjustment costs,
even in only a few activity fields, the duration of actual BI experiments may have strong
effects on behavior. In this respect, the duration of BI may drive a wedge between inten-
tions and implementation with potential consequences for participants’ well-being after an
experiment.

Recipient Group of BI

Figure 2.6 presents the main effects of different recipient groups of BI. Diamond shaped
markers are point estimates of treatment effects when only the participant receives BI. Cir-
cle shaped markers are point estimates of treatment effects when all citizens in the country
receive BI. Black horizontal bars are 95% confidence intervals, and grey horizontal bars are
Bonferroni-corrected confidence intervals of that level. The estimates are obtained from es-
timation of a variation of equation 2.2 that only contains two treatment indicators, one for
each recipient group in the BI scenarios.

In every activity field, the two treatment effects are statistically indifferent after correct-
ing for multiple hypotheses testing. This finding indicates that participants do either not
anticipate or cannot assess equilibrium effects from every citizen in the country receiving
BI. In fact, recent research suggests that unconditional cash transfers have no or only min-
imal general equilibrium effects (Egger et al. 2019; Haushofer and Shapiro 2016). Hence,
the size of the recipient group of temporary BI may not only be irrelevant for intentions, but
for actual behavior as well.

8. The differences in treatment effects on time spent on education, volunteering, and hobbies become statis-
tically insignificant when correcting for multiple hypotheses testing.
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Figure 2.7: Main Effects: Recipient of Basic Income
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Notes: Main effects with respect to different recipients of BI in scenarios (diamonds and circles). Black hori-
zontal bars are 95% confidence intervals. Grey horizontal bars are Bonferroni-corrected confidence intervals.
Estimates for each outcome are obtained from separate estimations of a variation of equation 2.2. Standard
errors are clustered for IP addresses. Number of observations: 57,819. Number of clusters: 54,805.

2.5.3 Validity Check

Figure 2.8 presents heterogeneity in treatment effects with respect to the frequency of having
achieved plans in the past. Specifically, the figure displays differences in treatment effects
(diamond, circle, square and triangles shaped markers) estimated by a variation of equation
2.3 that includes indicators and interactions for each frequency level. The baseline treatment
effect is the effect of participants who achieved their plans “sometimes”. The treatment
effects for the other frequency levels are evaluated against this baseline. The black horizontal
bars are 95% confidence intervals, and the grey horizontal bars are Bonferroni-corrected
confidence intervals that account, as before, for seven multiple hypothesis tests.

By and large, Figure 2.8 shows the absence of heterogeneity in treatment effects with
respect to the frequency of having achieved plans. Point estimates are very close together at
around zero and none of the differences is statistically significant after correcting for multiple
hypothesis testing. This finding is instructive considering that there are large differences in
intended changes to time use across the different frequencies of having achieved plans (see
Figure 2.3).

The absence of differences in treatment effects means that intended changes to time use
vary in the same way across the frequency levels in the control and treatment group. With
the frequency of having achieved plans being a rank measure of overoptimism (as explained
in section 2.4.1 above), this finding strongly supports the claim that the control group dif-
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Figure 2.8: Treatment Effect Differences by Frequency of Having
Achieved Plans
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Notes: Differences in overall treatment effects by frequency of achieving plans. The reference treatment effect
is the the effect for participants that achieve their plans “sometimes”. Black horizontal bars are 95% confidence
intervals. Grey horizontal bars are Bonferroni-corrected confidence intervals. Estimates for each outcome are
obtained from separate estimations of a variation of equation 2.3. Standard errors are clustered for IP addresses.
Number of observations: 57,819. Number of clusters: 54,805.

ferences out overoptimism of intended changes to time use in the treatment group. Con-
sequently, estimated treatment effects from BI scenarios should be overoptimism-free and
informative of treatment effects that can be expected in a BI experiment with actual trans-
fers.

2.6 Conclusion

This chapter deployed a large-scale survey experiment to study intentions to change time
use with BI. During the survey, treated participants were instructed to imagine a specific BI
scenario and report their intended changes to time use with this BI. In contrast, control par-
ticipants were asked to think about and report intended changes given their current situation.
This control group provides a suitable reference that allows to difference out overoptimism
in intentions with BI, which is the tendency to intend larger changes than those that can re-
alistically be implemented. Comparing treated against the control participants thus yields
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treatment effects that can realistically be expected from a BI experiment with actual cash
transfers. Intended changes to time use were recorded with respect to the seven activity
fields work, education, volunteering, sport, care, socializing, and hobbies. To study the ef-
fects of different dimensions of BI, scenarios varied in the amount, the duration and the
recipient group of BI.

The main findings can be summarized in three points. First, treatment with a BI sce-
nario reduced intended time spent on work, sport, socializing, and hobbies, and increased
intended time spent on education, volunteering, and care, compared to the control group.
The negative effects of BI in sport, socializing, and hobbies contradict economic theory and
likely arise from excessive overoptimism in the control group. Irrespective of this, the results
pattern indicates a stronger intended reallocation of time to education, volunteering and care
compared to the other three non-work activity fields. In this respect, BI may have socially
desirable effects.

Second, treatment effects are generally small. The largest absolute effect is an intended
2.5 hours reduction of weekly working time when receiving a BI of 1,500 Euros. This effect
is a 9% reduction. Larger relative effects of a BI with the same amount are found only for
education and volunteering. This evidence suggests that BI will not significantly change
people’s daily routines.

Third, treatment effects display a non-linearity in the amount of BI. For all activity fields,
the difference in treatment effects of scenarios with 500 Euros and 1,000 Euros BI is larger
than the difference in treatment effects of scenarios with 1,000 Euros and 1,500 Euros. This
non-linearity is consistent with marginally decreasing utility of BI. At the same time, how-
ever, all effects from 500 Euros BI are negative or statistically indifferent from zero. If one
discards negative effects, the results additionally suggest a threshold effect of BI between
500 Euros and 1,000 Euros monthly transfers.

Overall, the survey experiment suggests that future BI experiments should make monthly
transfers that are larger than 500 Euros, but not necessarily larger than 1,000 Euros as the
marginal utility of BI seems to decreases after that amount. In addition, the small effect sizes
suggest that it may be advisable to focus on a limited set of outcomes to sidestep issues of
multiple hypotheses testing. The combination of these recommendations calls for a prudent
power analyses and carefully weighing larger transfers against a larger recipient group. Fi-
nally, future research should verify to what extent the source of monthly transfers, which in
the survey experiment is the government, matters for the effects on different outcomes, and
whether BI has indeed socially desirable effects.
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Appendix

The next pages present the questionnaire in German language and a translation into English.
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Chapter 3

Are Wikipedia Users Conditionally
Cooperative? Evidence from Fundraising
Trials*

3.1 Introduction

Conditional cooperation is a well-documented empirical regularity (Fischbacher et al. 2001;
Gächter 2007): for a non-trivial share of individuals, the inclination to act pro-socially de-
pends positively on the cooperation of relevant others. Social information or framing that
provide cues about others’ behavior can therefore influence prosocial conduct at the exten-
sive and intensive margin.

Consistent with this notion, numerous studies on charitable giving document condition-
ally cooperative donation behavior. Most of the evidence comes from trials that vary in-
formation about the amount relevant others were giving (e.g. Alpizar et al. 2008; Shang and
Croson 2009).1 Communicating a higher donation value (which may also serve as an anchor)
typically triggers a positive effect on the donated amount.2 Studies that vary information on
the absolute number or the rate of donors are rare. The most well know is Frey and Meier
(2004), who experiment in a student population, either stressing that 46% or 64% of their
peers have contributed to charitable funds in the past. They report a positive, but statistically

*. This chapter is based on joint work with Christian Traxler, Hertie School, Berlin
1. Martin and Randal (2008) vary cues about both donation amounts and the number of donors.
2. These positive intensive margin effects tend to be negatively associated with the extensive margin: push-

ing up the average donation tends to reduce the number of donors. Note further that there are limits of which
level of donations is perceived as relevant social information (Croson and Shang 2013).
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insignificant treatment effect on donation rates. The effect only becomes significant after
conditioning on students’ past donations.

Despite this weak evidence on the power of providing “extensive margin” social infor-
mation – and also neglecting the growing body of lab evidence that highlights the limits of
social norm nudging (e.g. Bicchieri and Dimant 2019) – many practitioners seem to view
belief management strategies as a universally successful policy tool to boost donation rates.
This chapter challenges this view.

We present the results from a series of trials that were run as part of Wikipedia’s online
fundraising campaigns. While reading entries in the worldwide largest online encyclopedia,
a banner might pop-up at the top of a user’s browser. The texts of theses banners, which all
solicit donations, present direct or indirect social information about other users’ propensity
to donate. Wikimedia Germany (henceforth WMDE), which operates the German language
website of Wikipedia, shared with us data on all their trials that systematically varied social
information regarding donations at the extensive margin. In addition, we were allowed to
implement a preregistered trial, which closely followed Frey and Meier (2004).

In total, we analyze six trials that produced nearly 23,000 donations summing up to
442,167 Euro. All trials used a control banner that points to a low number or rate of donations
(the number of donations relative to total users or banner impressions). Treatment banners
varied minor text parts pointing to higher numbers or higher donation rates. If Wikipedia
users would act conditionally cooperative, one would thus expect positive treatment effects.
The results reject this hypothesis. In five out of six trials, we find (partially significant)
negative or null results: donation rates per banner impression decline or remain constant.
Only one trial yielded a statistically insignificant positive effect on donation rates. At the
intensive margin, treatments did not have any effect.

We discuss three possible explanations why the experimental variation failed to evoke
conditionally cooperative donation behavior. First, conformity or social norms might gener-
ally be less relevant in online donations. Specific to our context, we note that all treatment
banners convey a stronger prosocial norm to donate than control banners. At the same time,
however, all banners typically communicate relatively low donation rates. The communi-
cated numbers might therefore be perceived either as incongruous with the implicit norma-
tive expectation (Bicchieri and Xiao 2009) or as simply “too extreme” (Croson and Shang
2013).

Second, note that Wikipedia users are typically familiar with the quality of the online
encyclopedia. Hence, the social information about others’ donation behavior cannot provide
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a signal about the quality of the provided public good (Vesterlund 2003; Potters et al. 2007).
The absence of this channel again works towards a null result.

Third, one might argue that the self-identity return from donating might be in fact larger if
relatively few others are donating (i.e., if users perceive the own donation as more important
in maintaining Wikipedia). Hence, information that only few others act pro-socially might
increase the self-image value associated with a donation (e.g. Bénabou and Tirole 2006,
2011). This channel could therefore explain why several trials document negative treatment
effects.

While our setting does not allow us to discriminate among these different explanations,
the evidence clearly challenges the wildly held prior that social information serves as a uni-
versally successful policy tool to foster prosocial conduct. In this vein, the chapter comple-
ments recent lab studies (Bicchieri and Dimant 2019), which also document limits in social
information strategies.

The remainder of this chapter is structured as follows. Section 3.2 discusses the different
trials and our data. Section 3.3 presents the results. Section 3.4 concludes.

3.2 Trials and Data

We study Wikipedia user’s decision to donate after being exposed to a donation banner (see,
e.g., Appendix Figures 3.A1 and 3.A2). During WMDE’s trialing and fundraising period, a
donation banner may slide down from the top of a user’s browser window. A click on the
banner opens another website that asks users to enter their payment details and to confirm
the donation amount. WMDE provided us with data that track banner impressions and infor-
mation on (completed) donations. Beyond this information, and different to other players in
big tech, Wikipedia stores basically no data on their users.

Our analysis explores all randomized trials conducted by WMDE that systematically var-
ied social information or (indirect) cues about other users’ donation frequency. In addition,
we designed, pre-registered and implemented our own trial.3 All trials tested a baseline
banner (“control”) against a variation (“treatment”) that changed the banner text without
affecting the size of the banner. Table 3.1 provides an overview of the six trials that we ana-
lyze. The trials, which were conducted between 2014 and 2018, vary in scale, ranging from
1.2 to 6.6 million total impressions per trial (approximately 50% of treatment and control
conditions).

3. See AEA RCT Registry, November 13, 2018 https://doi.org/10.1257/rct.3543-1.0.

https://doi.org/10.1257/rct.3543-1.0
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The first two trials test framing effects in the communication of a given piece of social
information. The manipulations only affect one sentence of the banner text that compares
numbers of donors and impressions. More specifically, trials 1 and 2 varied the framing of
the (given) number of donors, referring to the number in a negative (“. . . but only N people
donated . . . ”) or positive manner (“already N people donated . . . ”; see Table 3.1).

Trials 3 and 4 follow a similar logic. Both trials alter the same sentence that communi-
cates a given number of donors relative to a larger or smaller baseline: the cumulative total
(control) or the average daily number (treatment) of banner impressions (in millions). Thus,
the same number of donors should appear larger in the treatment conditions as they imply
donors to impressions ratios that are 20 (trial 3) or 40 times (trial 4) larger than those in the
control conditions.

The last two trials directly vary social information. Trial 5 communicates the number
of worldwide Wikipedia users and notes that “less than 0.1%” (control) or “less than 1%”
(treatment) donate. Trial 6, which was designed by us. Following the spirit of Frey and Meier
(2004), we communicated a lower and a higher number of donors: the control banner notes
that 359.000 users donated last year; the treatment highlights “more than 400.000” annual
donors “over the last years”. All trials provide direct or indirect cues about other users
having either a relatively low (control) or relatively high propensity to donate (treatment).
If Wikipedia users in Germany act conditionally cooperative, we should therefore observe a
positive treatment effect: a higher number of donations in the treatment as compared to the
control group banners.

Note further that all trials varied signals about the absolute number of donors or their
share (relative to a baseline) rather than information about the donated amount (as in, e.g.,
Alpizar et al. 2008; Shang and Croson 2009). Consistent with this variation, our analysis
therefore focuses on the decision to donate (i.e. the extensive margin). Specifically, we will
compare donation rates, defined as the number of donations per 1,000 impressions. Effects
on donation amounts (variation at the intensive margin) are examined, too.

Randomization was conducted via the webpage. During a trial, a certain fraction of
users (typically 5%) are randomly sampled the first time a Wikipedia page is loaded. These
users are then exposed, with equal chances, to either the control or the treatment banner
of the trial.4 Users may see their banners repeatedly and might only donate after repeated
exposure.5 This means that donation rates cannot be interpreted in terms of donations per

4. Using micro data on impressions, we confirmed that observables (e.g., time-stamps) are orthogonal to the
treatment assignment.

5. The assigned treatment is stored locally (cookie). Unless this information is deleted, the same banner
would be displayed (typically up to a maximum of 10 times) at the start of each page visit. Together with
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user. As a consequences, our data do not allow to cluster standard errors at the user level;
we only observe total impressions and donation outcomes. Hence, our inference will tend to
over-reject the null of no effect.

the random sampling (which draws a share p of users, implying a p2 chance of being re-sampled after deleting
cookies and revisiting the website), this procedure strongly reduces the chance of exposure to different banners.
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https://de.wikipedia.org/?banner=B14WMDE_141203_20miovar&uselang=en&force=1
https://de.wikipedia.org/?banner=B14WMDE_141203_20miovar&uselang=en&force=1
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https://de.wikipedia.org/?banner=B15WMDE_29_151210_ctrl
https://de.wikipedia.org/?banner=B15WMDE_29_151210_var
https://de.wikipedia.org/?banner=B15WMDE_29_151210_var
https://de.wikipedia.org/?banner=B15WMDE_21_151202_fullimp
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https://de.wikipedia.org/?banner=B15WMDE_01_151012_fewer
https://de.wikipedia.org/?banner=B15WMDE_01_151012_fewer
https://de.wikipedia.org/?banner=B15WMDE_01_151012_ctrl
https://de.wikipedia.org/?banner=B15WMDE_01_151012_ctrl
https://de.wikipedia.org/?banner=B18WMDE_10_181108_ctrl
https://de.wikipedia.org/?banner=B18WMDE_10_181108_var
https://de.wikipedia.org/?banner=B18WMDE_10_181108_var
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3.3 Results

3.3.1 Variation in framing

Figure 3.1 presents the results from trial 1 and 2. Relative to the control, which communi-
cated the number of donors in a negative frame (“. . . but only N people donated . . . ”), the
positive frames from the treatment banners (“already N people donated . . . ”) had a negative
effect on the donation rates in both trials. The rate dropped from 1.12 to 0.91 per 1,000
impressions (–18.2%) in trial 1 and from 1.17 to 1.01 in trial 2 (–13.4%). Keeping the caveat
about inference in mind (see above), we note that both effects are statistically significant at
the 1%-level. In both trials, the average amount donated is statistically indistinguishable be-
tween treatment and control. The higher total amount of donations in the control conditions
reported in Table 3.1 is thus driven by extensive margin effects.

Figure 3.1: Variation in framing
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The findings are inconsistent with a conditionally cooperative donation behavior. As-
suming that the positive framing provides a cue that other donors have a higher propensity
to donate (relative to what is inferred from the negative frame in the control group banner),
conditional cooperation would have implied a positive treatment effect. The data from trials
1 and 2 reject this case, indicating that, in fact, the positive frames decreased donation rates.
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3.3.2 Variation in baseline numbers

Figure 3.2 presents the results from trials 3 and 4. Both trials contrasted a given number
of donors with either large (control) or small numbers of impressions (treatment), implying
a relatively smaller or higher propensity to donation. Neither trial 3 nor trial 4 document
a positive treatment. For trial 3, the donation rate dropped from 1.03 to 0.98 per 1,000
impressions (–4.8%; p = 0.044). In trial 4, we observe an insignificant increase from 1.63 to
1.64 (+0.4%). The average amounts donated and revenues are very similar across treatment
and control (see Table 3.1).

Figure 3.2: Variation in baseline numbers
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(B) Trial 4
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As long as the two treatments increase the perceived inclination to donate among other
users, conditional cooperation would have again implied a positive treatment effect. How-
ever, this is not borne out by the data. In fact, the (weakly significant) findings from trial 3,
point again into the opposite direction.

3.3.3 Direct variation in social information

Trials 5 and 6 directly varied social information. The former stressed that less than 0.1%
(control) or less than 1% of users donated (treatment). The latter trial communicated a lower
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(control) or higher absolute number (treatment) of donors. The results, which are presented
in Figure 3.3, do not indicate any statistically significant increase in donation rates. In trial
5, we observe a small increase in the donation rate from 3.05 to 3.09 per 1,000 impressions
(+1.3%).6 Finally, in the trial designed by us, we find an insignificant negative treatment
effect: the donation rate drops from 1.20 to 1.16 (–3.2%). Average amounts donated are
not statistically different between treatment and control in both trials, and revenues are very
similar.

Figure 3.3: Direct variation in social information
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(B) Trial 6
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The last two trials, which offer the most direct, straightforward variation in social infor-
mation, provide again no evidence of conditional cooperation in donations among Wikipedia
users in Germany.

3.4 Discussion

None of the six trials provides compelling evidence in support of conditional coopera-
tion. On the contrary, several trials point into the opposite direction, indicating that signals

6. Donation rates in trial 5 are much higher than in the other cases. The difference is hard to interpret. It
might be due to a different sample period or to the layout and size of the banners.
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about lower donation rates increase Wikipedia users’ inclination to donate. Why are these
Wikipedia users not donating in a conditionally cooperative manner?

Let us first compare our findings with earlier results. Recall that most of the existing ev-
idence on conditionally cooperative donations comes from trials that vary information about
the donation amount (e.g. Alpizar et al. 2008; Shang and Croson 2009). Clearly, this is not
comparable to our trials. One of the few pieces that experimentally varies social information
about the rate of donors is Frey and Meier (2004).7 Among a student population, they either
stress that 46% (control) or 64% (treatment) of students have contributed to charitable funds
in the past. They find a statistically insignificant treatment effect: the contribution rate in-
creases by 3.1%.8 While this is not too different from the null results observed in our trials
5 and 6, it conflicts with the negative effects observed in trials 1 and 2.

To explain the latter finding, it is worth considering the numerous channels that could
drive donation choices. After all, conditional cooperation is an empirical pattern, not a the-
oretical concept. In fact, there is a vast range of mechanism that could induce conditional
cooperation. Information about others’ inclination to donate might, for instance, induce
conformity pressure (Bernheim 1994) or strengthen the (perceived) social norm to support
Wikipedia. Our null results might suggests that these channels are less relevant in the con-
text of online donations. Alternatively, the presented social information might appear in-
congruous with the implicit normative expectation (see Bicchieri and Xiao 2009) or is “too
extreme” (i.e., highlighting relatively low donation rates) in the sense of Croson and Shang
(2013). The latter argument might also explain why we observe a weak, positive effect in
trial 6, which communicates high absolute numbers.

Another possible driver of conditionally cooperative donations could be signals about the
value or quality of the provided public good (Vesterlund 2003; Potters et al. 2007). However,
since most Wikipedia users are familiar with the online encyclopedia, we doubt that this
mechanism can operate in our context. The absence of this channel again works towards
finding null results.

Information about others behavior could impact the self-image value associated with a
donation (e.g. Bénabou and Tirole 2006, 2011). In fact, the self-identity return from donating
might be larger if relatively few others are donating (if users perceive the own donation as
more important in maintaining Wikipedia). Hence, this channel could in principle explain
the negative treatment effects reported above.

7. Evidence from non-experimental (pre/post) variation is discussed in Heldt (2005).
8. As noted above, Frey and Meier (2004) do find a significant effect once they condition on student’s past

donation or after including student fixed effects.



ARE WIKIPEDIA USERS CONDITIONALLY COOPERATIVE? 83

Irrespective of the channels underlying the observed treatment (non-)responses, our find-
ings provide field evidence that complements results from the lab (e.g. Bicchieri and Dimant
2019) and challenges the notion that the provision of social information is a universally suc-
cessful policy tool: We do not find evidence on conditional cooperation in online donations
to Wikipedia. Instead, our results indicates that social information approaches might even
backfire.
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Appendix

Figure 3.A1: Control banner of trial 1 (German original)

Note: Control banner from trial 1.

Figure 3.A2: Example donation banner (English)

Note: The figure is the control banner from campaign hk15_enorg_2. Campaign hk15_enorg_2 was run by WMDE on the English version
of Wikipedia, but did not test conditional cooperation motives. Its banner is WMDE’s translation of the text used in the control banner
of trial 1. Notably, all campaigns analyzed in this chapter are from the German website of Wikipedia with donation banners in German
language.

https://de.wikipedia.org/?banner=B14WMDE_141203_ctrl&uselang=en&force=1
https://en.wikipedia.org/?banner=B15WMDE_en_151126_ctrl&uselang=en&force=1
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Chapter 4

Defaults in Online Charity: Evidence
from Wikipedia Germany*

4.1 Introduction

Default options are the most powerful ‘Nudges’ in terms of affecting choices (Thaler and
Sunstein 2008). A huge body of literature has emerged that studies defaults in many diverse
settings (Jachimowicz et al. 2019). Johnson and Goldstein (2003), one of the earliest and
more influential contributions in this field, document the role of defaults for the prevalence
of organ donors in a society. When it comes to charity or monetary donations, however, the
evidence is relatively scarce. This chapter seeks to contribute to this area by studying the role
of defaults in charitable giving. More specifically, we study the role of defaults in shaping
online donations to Wikipedia, the world’s largest encyclopedia.

We have obtained data on an extensive series of randomized (A/B tests) and observational
trials conducted by Wikimedia Germany (henceforth WMDE). All these trials build upon
banners that pop-up in a Wikipedia user’s browser. These banners ask for a donation and
give users the opportunity to manually enter a donation amount. In addition, most banners
also display numerous default values that can be selected by clicking on the respective button
(e.g. 5, 15, 25 Euros). Building on the latter, WMDE’s trials tested the impact of (i) the
number of default values, (ii) the specific values of the different defaults or (iii) a mixture
along both dimensions.

*. This chapter is based on joint work with Christian Traxler, Hertie School, Berlin
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Overall, our data cover almost 60,000 donations with a total volume of slightly more
than 1 million Euro. A unique feature of the data is that WMDE ran the trials both on
their desktop website, which opens for desktop computer users, and on their mobile website,
which opens when users access Wikipedia with a mobile phone or tablet. This feature allows
us to highlight differential effects of defaults on the donation decisions of desktop computer
and mobile device users.

Our analysis documents several findings. First, donation banners that only offer an un-
constrained, free choice of the donated amount result in ‘round number’ bunching (e.g. at
5, 10, 15, 20 Euro). This unconstrained setting also shows that mobile phone users donate
on average lower amounts than desktop PC users. Second, adding donation defaults to the
option to enter an unconstrained amount has a very strong impact on donated amounts. Vast
shares of donations (in some trials more than 90%) correspond exactly to the default values.
Third, beyond this pronounced intensive margin effect, we only find very modest and unsys-
tematic evidence on extensive margin responses: the rate of donations relative to total banner
impressions seems to be largely insensitive to the tested variations in defaults.

Fourth, several trials document a positive effect of default variations on the average
amount donated and are accompanied by a null effect on the donation rate. Hence, defaults
can boost the overall sum of collected donations. However, we also observe several trials
that highlight various offsetting effects. For instance, including default values of 10/20/25
as compared to 10/15/25 ‘pulls up’ some donors to give 20 rather than 15 Euro but, at the
same time, it also shifts some donation mass down from 15 to 10 Euro. The overall impact
on average donations is thus often insignificant. Fifth, we find several different results for
trials run on Wikipedia’s mobile website compared to the desktop website. Several trials run
on the mobile website suggest that offering fewer default values can increase the average
donation amount. In contrast, most trials run on the desktop website suggest that offering
more default values increases the average donation amount.

Overall, our results document that the number of defaults and the default values interact
in a complex way. Characterizing what constitutes an ‘optimal’ set of defaults is therefore a
challenging exercise with the answer also depending on the user interface. For the moment,
our analysis focuses on a mere ‘what works’ approach. In future work, we also plan to give
a theoretical explanation for different drivers of default effects. In doing so, we hope to have
the opportunity to run further trials in cooperation with WMDE. However, we anticipate that
it is going to be challenging to precisely pin down specific mechanisms (such as anchoring
effects, social reference points, etc.; see Altmann et al. 2019).
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The evidence contributes to earlier work that examines the impact of default values on
donations.1 Three of the most closely related papers are Edwards and List (2014), Adena
et al. (2014) and Altmann et al. (2019). The first two papers test the impact of offering
a ‘suggested’ donation amount. The latter studies random exposure of online donors to
different default donation amounts and also varies the so-called ‘co-donation’, which is a
donation directed to the platform. All three studies find large extensive and intensive margin
effects and document, similar to our research, a strong impact of default amounts.2 Adena
et al. (2014) and Altmann et al. (2019) also show that intensive margin increases in average
donations might come at the cost of an extensive margin decline in the share of donors with
an ambiguous overall impact.

We differ from these publications in two ways. First, our context is characterized by
multiple rather than one default donation value. This means, we can study the impact of
different numbers and values of defaults both separately and jointly in a consistent setting.3

Second, we seem to be the first to explore and document differential effects of defaults on
online donations with respect to the device used to access the internet.

The remainder of this chapter is structured as follows. The next section introduces our
data and summarizes the different trials. In section 4.3, we present the distribution of dona-
tions in a setting without defaults as a benchmark. Then in section 4.4, we present the results
from the trials. We document the impact of defaults on donations in trials run on Wikipedia’s
desktop separately from trials run on the mobile website. Section 4.5 concludes.

4.2 Data

Our study focuses on Wikipedia users’ donation decisions in response to exposure to what we
call a ‘donation banner’ (see, e.g., Appendix Figure 4.A1). In Wikipedia’s online fundraising
campaigns, these banners may pop-up in a desktop computer or mobile phone user’s browser
window. The banners typically allow to choose the donation amount as well as other donation
modalities (e.g., payment method). From these banners, potential donors are forwarded to
another website that asks them to enter further payment details and to confirm the donation.

1. For a study on an extensive margin default setting see, e.g., Zarghamee et al. (2017).
2. For related evidence from a lab experiment, see Fiala and Noussair (2017).
3. The usage of multiple default options is shared with earlier studies in social psychology, that were based

on randomized mailing experiments (Doob and S.McLaughlin 1989; Weyant 1984). These studies report mixed
effects of defaults, with negative overall effects arising from extensive margin responses to ‘overly aggressive’
suggestions of donation amounts.
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WMDE provided us with data that track banner impressions and information on completed
donations.

Within this setting, we study the effect of default values for donation amounts presented
in these banners. Our data cover 12 trials conducted by WMDE between 2014 and 2018.
Table 4.1 provides an overview over these trials. The first two ‘trials ’(IDs hk18_wpde_1 and
hk18_mob_4) were non-experimental and simply displayed given donation banners. These
banners only offered an entry field to manually type any given donation amount, meaning
there were no default options with respect to the donation amount. Hence, the two ‘trials’
serve as a benchmark in our analysis. Trial 1 was conducted via the desktop version of the
German Wikipedia website, and trial 2 ran on the mobile version.

All remaining trials were designed as ‘A/B tests’ that randomly assigned users to banners
that differed regarding the default values for the donation amount. Trials 3 to 9 were run on
the desktop websites (Wikipedia.org as well as Wikipedia.de). Trials 10 to 12 were run on
the mobile version of these sites. Our data contain information about individual donations
and the number of impressions by treatment status in each trial. Overall, we observe 58,079
donations with a total volume of slightly more than 1 million Euro.
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4.3 Donations without Defaults

Figure 4.1 displays the distributions of donated amounts in the non-experimental ‘trials’ 1
and 2.4 Trial 1 (with the ID hk18_wpde_1) was run on Wikipedia’s desktop website. In con-
trast, trial 2 (with the ID hk18_mob_4) was run on Wikipedia’s mobile website. Otherwise,
both trials are very similar with respect to the date of the campaign and banner texts.5 Rather
than offering any default value(s) for a donation amount, the banners contained an entry field
to indicate any given amount. Users could type in the desired amount before proceeding to
the web form to finalize their donation.6

Figure 4.1: Distributions of donations without defaults
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Figure 4.1 shows that a large majority of donors donates multiples of 5 EUR. In trial 1
(desktop), 94% of donations are exact multiples of 5 EUR, and 77% of all donations are in
the range between 5 EUR and 25 EUR. Similarly, in trial 2 (mobile users), 82% of donations
are exact multiples of 5 EUR, and 76% of all donations range between 5 EUR and 25 EUR.

The two distributions differ in the average amount donated. In the desktop trial, donors
are more likely to donate amounts of 20 EUR and above, whereas donations on mobile
devices resulted in donation values that were more likely 5 EUR or less. This difference
may be due to the campaign being run on (i) potentially different types of users. However, it

4. Note that the following exposition focuses on the intensive margin. In future work on this chapter, we
will more carefully examine extensive margin choices (i.e., the decision to donate), too.

5. Both trials were run in November 2018. The only difference in texts are the claimed average donation of
20 EUR (hk18_wpde_1) or 21.48 EUR (hk18_mob_4) and one sentence. The sentence is “Millions of people
use Wikipedia, but only a small fraction donates” (hk18_wpde_1) vs. “Our Donation Banner is viewed more
than 6 Million times a day, but only 337.589 people have donate so far.” (hk18_mob_4).

6. The banner of hk18_mob_4 on Wikipedia’s mobile website also contained a button labeled “5 e per
SMS”, which opened a pre-formulated SMS on a mobile phone and allowed for a direct transaction through
the telecommunication provider. This button, however, was not at the regular position of the donation amount
defaults, but at the very bottom of the banner just before the “Proceed with donation” button.
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could also be due to (ii) difference in the banners, (iii) differences in their visual display or
(iv) differences in the usability on different types of devices.

4.4 Donations with Defaults

This section now turns to the results from trials that test the effect of defaults on donations.
The first subsection 4.4.1 presents the results from the seven trials that were conducted via
the desktop website. Subsection 4.4.2 presents the results from the three trials that were run
via the mobile website.

4.4.1 Trials on Desktop Website

The Effects of Defaults

Figure 4.2 displays the distributions of donated amounts in trials 3 (hk18_org_1) and
4 (hk16_org_27) for each treatment status separately. Both trials share the identical
set of default values in the control banner (which is a standard set widely used in
many of WMDE’s campaigns). The set contains 7 default buttons plus an entry field
(5/15/25/50/75/100/250/�). Trial 3 (hk18_org_1) tests this default set only against an entry
field (�), i.e. a banner without any default(s) for the donation. Trial 4 (hk16_org_27) tests
the default set against a subsets of 4 default values plus the entry field (5/25/50/100/�).
Note that these 4 values are part of the set of defaults used in the control banner. It should
be further noted that – despite the large size of the two trials – the data do not show any
significant extensive margin effects (i.e. differences in the donation rate, defined as the num-
ber of donations per 1,000 impressions). For this reason, the distributions of donations are
presented as fractions (relative to all donations within the experimental groups of the trials).

Figure 4.2 Panel (A) presents the distributions in the control and treatment group of trial
3 (hk18_org_1). In the control group, 87% of donations take exactly one of the values of
the 7 default values (5/15/25/50/75/100/250). In contrast, under the treatment condition (i.e.
without any default value), only 41% of donations take one of these 7 values.7 In the control
group, a large fraction of donations (43%) is at 15 or 25 EUR, which are default amounts. At
the same time, only a small fraction of donations (8%) take the prominent, round numbers 10
or 20 EUR. In the treatment condition, these numbers are reversed: only 10% of donations

7. Note that the distribution of donations in this treatment group of trial 3 (hk18_org_1) is extremely similar
to the one observed above, for the non-experimental trial 1 (hk18_wpde_1).
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Figure 4.2: Distributions of donations with defaults

(A) Trial 3 (hk18_org_1)

0
0

.1
0

.2
0

.3
0

.4

F
ra

c
ti
o

n

0 5 1
0

1
5

2
0

2
5

3
0

3
5

4
0

4
5

5
0

...

1
0
0
+

Amount donated (in Euro)

control treated

Control – Obs.: 2,252 ; Defaults: 5/15/25/50/75/100/250/�
Treated – Obs.: 2,209 ; Defaults: �
Donation rate: 2.51 (control) ; 2.46 (treated) ; P-value 0.530

(B) Trial 4 (hk16_org_27)
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take values of 15 or 25 EUR, whereas 45% of donations have a value of 10 or 20 EUR.
Hence, the presented default values have a strong impact on the actual amount donated.

Panel (B) presents the distributions of donated amounts for the control and treatment
condition in trial 4 (hk16_org_27). As mentioned above, the treatment banner differs from
the control banner in that it ‘drops’ the default values of 15, 75, and 250 EUR. This smaller
default set in the treatment banner reduces the fraction of donations with a default value from
91% to 82%. Compared against the control distribution, the treatment distribution counts
relatively more donations at 5 and 25 EUR, but far less donations of 15 EUR. The pattern
again shows that defaults strongly affect the distribution of donated amounts, and that a large
fraction of donors stick to one of the default options – rather than entering another amount.

Beyond these shifts in the distribution, fundraisers are typically most interested in
whether defaults can increase revenues. The effect of defaults on revenue may either be
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through raising the propensity to donate (extensive margin effect), which is reflected in the
donation rate, or through increasing the average donation amount (intensive margin effect).
As noted above, we find neither economically nor statistically significant extensive margin
effects in both trials. However, defaults clearly impacted the intensive margin. How did this
affect donations overall?

Figure 4.3 presents the treatment effects on the average donations in the two trials. The
average donation amounts significantly differ at the 99% confidence level in both trials. Trial
3 (hk18_org_1), which tested WMDE’s standard set of defaults against an entry field (�),
documents a 10% lower average donation amount for the treatment banner with only the
entry field. This corresponds to an almost 2 EUR decline. A somewhat smaller drop is
observed in trial 4 (hk16_org_27). The data indicate a 7.5% (roughly 1.5 EUR) decline in
the average donation when the standard set of defaults is reduced to the smaller subset of
default values (5/25/50/100/�).8

Figure 4.3: Average donation amounts with defaults
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Overall, the two trials document that (a) default values have a strong effect on the distri-
bution of donated amounts and that (b) the defaults can increase the average amount donated.

8. Both of these results are insensitive to unusually high donation values: restricting the samples to ‘smaller
donations’ that are equal to or less than 100 EUR yields almost identical findings.
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However, it remains unclear whether the number of defaults, the default values or some com-
bination of the two drive the intensive margin effects.

Number of Defaults or Default Values

Figure 4.4 displays the distributions among the control and treatment groups of trials 5
(hk17_org_23) and 6 (hk18_wpde_2). Both trials share the same set of default values
in the control banner. The set of defaults corresponds to WMDE’s standard set of de-
faults (discussed above) but excludes the highest value, i.e. the 250 EUR default op-
tion. The ‘constrained’ default set thus contains 6 default buttons plus the entry field (i.e.
5/15/25/50/75/100/�). Trial 5 tests this reduced set against the ‘unconstrained’ default set
(i.e. including the 250 EUR default). In contrast, trial 6 varies two things: its treatment
banner also expands the set of default options from 6 to 7 and, at the same time, replaces
some default values. Motivated by the distribution observed in the trials without donation
amount defaults9, it replaces the default values of 15, 75, and 250 EUR with defaults of 10,
20, and 200 EUR.

Figure 4.4 Panel (A) compares the distributions of the donated amounts observed in the
treatment and control group of trial 5 (hk17_org_23).10 For donations below 100 EUR,
the control and treatment distributions are almost identical. However, they differ in the
small fraction (3.1%) of donations of 100 EUR and above. Among this latter group, 93% of
donors in the control group give exactly 100 or 200 EUR, only 0.8% donate 250 EUR. In
the treatment condition (where the banner included a 250 EUR default), 76% of donations
in this high-donation group are either 100 or 200 EUR, but also 20.3% are exactly 250 EUR.
Hence, one can summarize the impact from the addition of the 250-default as follows: it did
affect the distribution of large donations, but not the distribution of small donations.

Panel (B) presents the distributions of donations in the control and the treatment group of
trial 6 (hk18_wpde_2). As compared to the control group (84%), slightly more donors stick
to default values in the treatment group (93%). As mentioned above, the latter uses default
values that are motivated by the most prominent donation amounts observed in trials without
default amounts. The two distributions observed for the control and the treatment group
corroborate the findings from above: most donors stick to defaults (compare, e.g., 10 vs. 15

9. For the distribution without donation amount defaults see trial 1 (hk18_wpde_1) in Figure 4.1 and the
treatment distribution of trial 3 (hk18_org_1) in Figure 4.2.

10. As before, none of the two trials shows any significant differences in donations rates (extensive margin
effects). Hence, we will continue to present the distribution in fractions (relative to all donations) rather than in
absolute numbers.
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Figure 4.4: Distributions of donations with different defaults
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EUR and 20 vs. 25 EUR) and that different defaults produce major shifts in the distribution
of donated amounts.

Figure 4.5 presents the average donations for trials 5 (hk17_org_23) and 6
(hk18_wpde_2). In trial 5, there is no statistically significant difference in average dona-
tions between the control and the treatment banner; the impact of adding the large default
value (250 EUR) is therefore insignificant on average. This mainly reflects the observation
from above: including this high default value seems to impact, at most, the small fraction of
donors that consider giving amounts of 100 EUR or more. The finding further suggests that
increasing the number of default values per se does not necessarily assure an increase in the
donation amount.

For trial 6, one obtains a different result. Here we observe a significant treatment effect:
adding one additional default option and using more ‘prominent’ default values (10, 20 and
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Figure 4.5: Average donation amounts with different defaults
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200 EUR instead of 15 and 75 EUR) triggers a sizable increase in the average donation
amount. The result from this trial again highlights the potential benefits from optimizing the
set of defaults. Overall, the findings from both trials suggest that default values might be
more important than the number of defaults.

Default Values

Three trials aim at evaluating the effect of amount default values. The trials are trial 7
(hk18_org_4), trial 8 (hk14_org_2), and trial 9 (hk18_org_16). Trial 7 is a replication of trial
6 (see above) that keeps the number of default options constant. Specifically, it tests the same,
constrained set of donation defaults as trial 6 (5/15/25/50/75/100/�) against a set in which
the defaults of 15 and 75 EUR are replaced with 10 and 20 EUR.11 Trial 8 is minor variation
of trial 7, which uses the standard set of defaults in the control (5/15/25/50/75/100/250/�).
The treatment banner simply replaces the 15 EUR default with a 20 EUR value. Trial 9 also
builds on trial 7. It uses the treatment default set from trial 7 in the control banner and tests

11. Trial 6 additionally contains a 200 EUR default in the treatment banner and therefore jointly varies the
number of defaults and the default values.
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it against a set where the 20 EUR default is replaced by a default of 21.48 EUR. The latter
is the (long-run) average donation amount that is also communicated in the texts of both
banners (treatment and control). Hence, this number might be attractive as it is made salient
in the text. However, it might also appear unattractive (as compared to 20 EUR) because it
is not a round number.

Trial 7 finds a marginally significant extensive effect (p-value 0.036) with a larger do-
nation rate under the treatment banner. However, the almost identical trial 6 from above
(to which trial 7 is a replication) yields no statistically significant extensive margin effect –
despite the fact that the latter trial 6 had a larger sample size. In addition, trial 8, which tests
a similar (partial) variation in donation amount defaults as trial 7, and also trial 9 show no
extensive margin effects. Hence, the significant extensive margin effect in trial 7 might there-
fore have emerged by chance. We therefore maintain our focus on presenting distributions
relative to the total number of donations (within a trial and for a given banner).

Figure 4.6 shows the distributions of donated amounts of trial 7 (hk18_org_4), trial 8
(hk14_org_2), and trial 9 (hk18_org_16). As before, the distributions document that most
donors give amounts that correspond to default values. Trial 9 is a particularly interesting
case as its treatment banner contains a default of 21.48 EUR. Despite the high salience from
this number being contained in the banner texts, only a small fraction made use of this default
value (4%). This finding indicates that donors’ preference to donate round number values
dominates potential ‘salience gains’ from stressing numbers in the banner texts.

Figure 4.7 presents the average donation amounts observed in the three trials. Average
donations do not statistically differ between control and treatment banner in any of the three
trials. This finding is surprising. Trial 6 from above – which is very similar to trial 7 –
revealed a statistically significant intensive margin effect. It is therefore surprising that this
effect is not observed in trial 7. Considering the distributions, we conclude that any particular
set of amount defaults induces some people to donate more and others to donate less than
they would donate under a different set of defaults. These fractions of people must be such
that the average donation amount remains unchanged.

In sum, all of the trials discussed above show that default values have strong effects on
the distribution of donations. While there clearly seems to be scope to increase the overall
donation volume, this objective seems to be more complicated to achieve. In particular, the
last three trials make evident that variation in default values by themselves do not necessarily
help to raise average donations. Optimizing the number of defaults and the default values to
maximize overall donations clearly is a challenging tasks.
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Figure 4.6: Distributions of donations with different default values
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(B) Trial 8 (hk14_org_2)
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(C) Trial 9 (hk18_org_16)
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Figure 4.7: Average donation amounts with different default values
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4.4.2 Trials on Mobile Website

Number of Defaults

Figure 4.8 displays separate distributions of donated amounts by treatment status from two
trials that were run on Wikipedia’s mobile website. The two trials are trial 10 (hk18_mob_6)
and trial 11 (hk18_mob_5). Both trials use a variation of WMDE’s standard default set in the
control banner that is adapted to the smaller screen of mobile devices. Specifically, the set
contains 5 defaults plus the entry field (i.e. 5/15/25/50/100/�), dropping the two defaults of
75 and 250 EUR that pertain to the full standard set. Trial 10 tests this set of defaults against
a larger set that additionally includes defaults of 10 and 20 EUR. This variation increases the
number of defaults with low values. Trial 11 tests the same default set in the control banner
against a similar treatment default set that only differs from the treatment banner default set
of trial 10 by exchanging the high value default of 100 EUR against a low value default of 2
EUR, which even further increases the number of defaults with low values.

As before, the distributions document that most donors donate amounts that were de-
faults. In trial 10 (hk18_mob_6), 86% of donors that saw the control banner donated a default
amount, compared to 92% of donors that saw the treatment banner. This finding reconfirms
that more defaults increase the percentage of donors that donates exactly a default value. In
trial 11 (hk18_mob_5), the same fraction of donors that saw the control banner donated a
default amount (86%). However, a much larger fraction of donors that saw the treatment
banner donated a default amount (98%). This finding suggests that offering amount defaults
that are close in value to the amounts that donors would donate without defaults increases
the fraction of donors that stick to defaults and donate a default value. Comparing the dis-
tributions in Figure 4.8 to those generated from trials run on Wikipedia’s desktop website
shows that a larger fraction of donors donate small amounts.

Finally, it should be noted that the donation rates of treatment and control banners are
insignificantly different in trial 10, but marginally significant in trial 11 with a higher rate
generated by the treatment banner. It is unclear whether this finding is reliable or spurious.
One conceivable hypothesis could be that an additional default below 5 EUR is inducing
more people to donate. However, this hypothesis is unsupported by a mobile trial with a
similar setup, which is not presented here because we only have aggregate data for it. This
trial (hk13_mob_5) tests a similar control default set of 5, 15, 25, 50, 75, and 100 EUR
against a treatment default set of 3, 5, 10, and 20 EUR and finds no statistically significant
difference in donation rates. With its extremely low donation rates of 0.073 donations per
1,000 impressions in treatment and control, this trial may lack power to detect a potentially
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Figure 4.8: Distributions of donations with different defaults (mobile)
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very small extensive margin effect. On the other hand, it may indicate that the extensive
margin effect of trial 10 is spurious.

Figure 4.9 presents the average donation amounts generated by treatment and control
banners in trial 10 (hk18_mob_6) and trial 11 (hk18_mob_5). In both trials, the aver-
age donation amount in the treatment condition is significantly smaller than the average
amount in the control condition. This result contradicts the findings from similar trials run
on Wikipedia’s desktop website (see, e.g., trial 4 (hk16_org_27) in Figure 4.3 and trial 6
(hk18_wpde_2) in Figure 4.5), in which more default amounts increase the average donation
amount. This difference in findings shows that defaults seem to affect donors on the mobile
website differently than donors on the desktop website. While there may be fundamental
differences in the user groups, different response to defaults may also arises from differences
in the visual display on a desktop PC versus a mobile device.
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Figure 4.9: Average donation amounts with different defaults (mo-
bile)

(A) Trial 10 (hk18_mob_6)

12.73

14.8

0
5

1
0

1
5

A
v
e

ra
g

e
 A

m
o

u
n

t 
(i
n

 E
U

R
)

control treated

Defaults (ctrl): 5/15/25/50/100/�
Defaults (trtd): 5/10/15/20/25/50/100/�
Obs.: 2,075 (ctrl) ; 2,048 (trtd)
t-stat: 2.98 ; p-value: 0.003

(B) Trial 11 (hk18_mob_5)

14.8

13.09

0
5

1
0

1
5

A
v
e

ra
g

e
 A

m
o

u
n

t 
(i
n

 E
U

R
)

control treated

Defaults (ctrl): 5/15/25/50/100/�
Defaults (trtd): 2/5/10/15/20/25/50/�
Obs.: 2,429 (ctrl) ; 2,581 (trtd)
t-stat: 3.83 ; p-value: 0.000

The Entry Field

Figure 4.10 displays the distributions of donated amounts by treatment status for trial 12
(hk14_mob_3), which was run on Wikipedia’s mobile website. This trial tests a vari-
ation of WMDE’s standard default set in the control banner plus the usual entry field
(5/15/25/50/75/�) against a default set in the treatment banner in which the entry field is
replaced by a default of 100 EUR.

Figure 4.10 shows that by excluding the free entry field, the fraction of donations with
a default amount increases from 89% to 99.8%. This finding indicates that the entry field is
used by a large fraction of donors. The difference in donation rates generated by treatment
and control banner is not statistically significant. The p-value is 0.139 with the larger rate
from the treatment banner. However, considering that donation rates are very low compared
to the other trials, it could be the case that trial 12 lacks power to detect a potential extensive
margin effect. In this case, a larger rate from the treatment banner may indicate that the
inclusion of the entry field reduces the donation rate.
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Figure 4.10: Distributions of donations: Trial 12 (hk14_mob_3)
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Figure 4.11 presents the average donation amounts generated by treatment and control
banner in trial 12 (hk14_mob_3). These are statistically indifferent suggesting that the in-
clusion or omission of the free entry field among the donation amount defaults has no effect
on the average donation amount.

Figure 4.11: Average donation amounts: Trial 12 (hk14_mob_3)
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4.5 Conclusion

In this chapter, we studied the effects of amount defaults on the decision to donate and on
donated amounts, using data from trials of WMDE. The trials tested different numbers of
default options, different default values and combinations of both in donation banners on the
German Wikipedia website. In our analysis, we explored which of the modifications may
contribute to increase the sum of donations relative to the number of banner impressions. To
do so, we studied extensive and intensive margin effects.

While our results document strong effects on the distribution of donations and on the
average donation amount (intensive margin effects), we find only scarce and unreliable evi-
dence of effects on the decision whether to donate or not to donate (extensive margin effects).
This finding suggests that amount defaults increase the sum of donations primarily through
their effect on the average donation amount. Our analysis further reveals that there exists a
complex interaction between the number of defaults and default values that may also depend
on the visual display of donation banners on different devices used to access Wikipedia. Fur-
ther research is needed to advance on this complex interaction. In future work, we plan to
theoretically explore default effects and hope to test the resulting hypotheses through further
trials in cooperation with WMDE.
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Appendix

Figure 4.A1: Example donation banner

Note: Control banner from campaign hk15_enorg_2. Campaign hk15_enorg_2 was run by WMDE on the english version of Wikipedia.
All campaigns analyzed in this chapter are from the German website with donation banners in German language.

https://en.wikipedia.org/?banner=B15WMDE_en_151126_ctrl&uselang=en&force=1
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