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Abstract
This paper studies how imposing norms on contribution behavior affects individuals’ intrinsic
motivation. We consider the church levy, which the Catholic Church in Germany collects as
a charitable donation, despite the fact that the levy is legally a tax. We design a randomized
field experiment with treatments informing individuals that the levy is a tax. We demonstrate that treatment effects differ across motivational types. Among weakly intrinsically
motivated individuals, communicating the legal norm results in a significant crowd-out of
intrinsic motivation. In contrast, strongly intrinsically motivated individuals do not show
any treatment response.
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Introduction

How do external incentives affect behavior? For a long time economists have focused on how external incentives shape individuals’ extrinsic motivation. More recently, they have recognized that
individual behavior is also driven by intrinsic motivation and have started to integrate into their
models the view that external incentives can actually backfire by crowding out this motivation
(Bénabou and Tirole, 2003, 2006; Sliwka, 2007).1 This paper adds to an emerging literature, surveyed in Gneezy et al. (2011), that tries to identify this crowd-out empirically and asks whether it
is economically relevant. The results from our field experiment contribute to the literature in two
ways. First, we focus on an outcome that is of general importance: the willingness of individuals
to contribute to public goods provision. Specifically, we focus on the role of taxes as externally
imposed norms on contribution behavior. This is in contrast to the existing literature that has
mainly considered the effects of (monetary) rewards (recent examples include Lacetera et al. 2012,
Ashraf et al. 2014, and Huffman and Bognanno 2014). Second, we study motivational effects of
externally imposed norms in a setting where we are able to obtain a good proxy for individuals’ initial strength of intrinsic motivation. This unique setting allows us to study heterogenous
responses across different motivational types when voluntary contributions are transformed into
compulsory tax payments (and vice versa).2
We implement our research design in the context of the local church levy in Germany. We
focus on an urban area in Bavaria, where the Catholic Church has collected the local church
levy as a charitable donation for decades, despite the fact that the levy is legally a tax on all
church members. Starting from a pure voluntary-giving baseline without any external incentives,
we conduct a randomized field experiment with letter treatments informing individuals that the
church levy is in fact a tax. Thereby, we can study how payment behavior changes if public goods
are financed through compulsory tax payments instead of voluntary contributions. While this
one-of-a-kind feature of the local church levy allows for novel insights on the crowd-out of intrinsic
motivation, there is of course a potential trade-off with external validity, which we discuss in the
paper.
In our field experiment we randomly assign a total of almost 40,000 individuals to a control
group and three different treatment groups: a compulsory tax, a voluntary tax, and a donation
1

In psychology and sociology, the extrinsic-intrinsic crowd-out has been discussed somewhat earlier (Deci, 1971,
1975).
2
The only field-experimental studies we are aware of that look at differences between motivational types when
studying the extrinsic-intrinsic crowd-out are Ashraf et al. (2014) and Huffman and Bognanno (2014). Ashraf et al.
(2014) derive their measures of agents’ motivation from behavior in a dictator game and from survey responses.
Huffman and Bognanno (2014) analyze heterogeneous responses to incentives in a real work setting and distinguish
between motivational types by means of a post-treatment survey.
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letter group. The compulsory tax letter highlights the fact that the church levy is a legally binding
tax. The letter encourages overpayments and explains that payments which exceed the tax owed
are treated as charitable donations. The voluntary tax letter communicates that the church levy is
legally a tax, but informs recipients that the church administration considers the levy a charitable
contribution on a purely voluntary basis. Both tax letters are naturally compared to the donation
letter group. The donation letter states that the church considers the levy a purely voluntary
contribution. As the tax letters mention the amount most individuals owe according to the tax
law, the donation letter refers to the same amount as a suggested donation. To measure the
effect of mentioning the amount and thus providing a reference point, we compare the donation
letter group to the control group, which receives the same letter as in previous years (voluntary
contribution, no suggested amount).
It is a major advantage of our setting that we can derive a good proxy for the strength of
intrinsic motivation in the baseline. To do so we exploit the fact that there were no external
incentives in place initially such that any contributions made prior to treatment necessarily reflect
individuals’ intrinsic motivation. We use administrative data on individual contributions in the
eight years prior to treatment to determine the relative frequency of pre-treatment contributions
as a straightforward measure of individuals’ baseline motivation. We distinguish between two
main motivational types: The group of baseline non-contributors consists of individuals who never
contributed in the baseline. Individuals of this type reveal that their intrinsic motivation is too low
to trigger any financial contribution. A second group consists of individuals who have contributed
at least once, thereby revealing some baseline intrinsic motivation. We call these individuals the
intrinsically motivated and use the baseline probability of contributing as a continuous measure
of their intrinsic motivation.
The findings from the field experiment reveal a distinct heterogeneity in treatment responses.
First, individuals with regular baseline contributions (the strongly intrinsically motivated) do not
show any response to the information that the church levy is a tax. This finding stands in stark
contrast to the behavior of individuals who contributed only occasionally in the baseline (the
weakly intrinsically motivated): individuals in this group significantly reduce their payments in
response to the voluntary tax letter, but do not show any net response to the compulsory tax
treatment. This behavior is consistent with the notion that imposing norms on contribution behavior crowds out intrinsic motivation, but that a sufficiently binding tax norm compensates the
crowd-out. The crowd-out identified by our field experiment is economically significant: in the
voluntary tax treatment, subjects from the bottom of the distribution of baseline motivation are
about 19% less likely to make a positive contribution compared to the donation letter treatment.
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Finally, baseline non-contributors significantly increase their payments if they receive the compulsory tax letter but do not respond to the voluntary tax letter that communicates the existence of
a non-binding legal norm.
Our findings prove to be valid across a number of robustness checks. Most importantly, our
main findings are robust to using different measures of intrinsic motivation, ranging from average
amount of payment in the baseline to measures derived from an extensive post-treatment survey.
Interestingly, the heterogeneity in treatment responses results in a situation where the average
treatment effects are small and insignificant, despite the fact that several subgroups of individuals show strong behavioral responses. One of our main conclusions is that in order to predict
how individuals respond to external incentives, it is essential to account for the heterogeneity in
motivational types.
To interpret our findings, we offer a simple conceptual framework of contribution behavior
under different collection regimes, ranging from voluntary contributions to a tax that might be
implemented as a more or less binding norm. The model helps to understand the heterogeneity in
treatment responses by disentangling how the mode of collection affects the profile of contributions
across different motivational types.
Our contribution relates to various strands of literature. First, we present new evidence on the
extrinsic-intrinsic crowd-out, relating our work to Frey and Oberholzer-Gee (1997), Gneezy and
Rusticcini (2000a,b), Falk and Kosfeld (2006) and Mellström and Johannesson (2008) (who find
evidence for crowding out) and Lacetera et al. (2012), Ashraf et al. (2014) and Chetty et al. (2014)
(who conclude that it is of minor importance).3 In contrast to most previous work on the extrinsicintrinsic crowd-out, we study a context where social image concerns are of little or no importance:
individual church levy contributions are strictly private, and the church administration collecting
the payments does not inform local parishes about individual contributions. This differentiates our
work conceptually from contexts where external incentives dilute the signaling value of prosocial
behavior and thereby reduce individuals’ social image motivation for prosocial activities (Ariely
et al., 2009; Friedrichsen and Engelmann, 2014).4
Second, by experimentally shifting the framing from donation to tax, we bridge the gap between
the charitable giving and the tax compliance literature. While it is well established that intrinsic
motivation in the form of ‘warm glow’ is important for charitable giving (Andreoni, 1989, 1990),
the role of intrinsic motivation in the context of tax compliance is less clear (Andreoni et al.,
1998; Kleven et al., 2011; Luttmer and Singhal, 2014). While some studies have shown that tax
3

The crowd-out studied in this literature is conceptually different from the one discussed by Andreoni (1993),
who explores if government contributions towards privately provided public goods crowd out private contributions.
4
Our design also avoids confounding factors like retaliation or loss of morale (Esteves-Sorensen et al., 2013).
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morale and internalized social norms can be relevant (Del Carpio, 2013; Pruckner and Sausgruber,
2013; Fellner et al., 2013; Hallsworth et al., 2014), most of the field-experimental literature on tax
compliance pioneered by Slemrod et al. (2001) and Blumenthal et al. (2001) focuses on external
incentives. Dwenger et al. (2016) contrast policies aiming at a stronger enforcement of taxes
with reward-based approaches in a field experiment. They conclude that intrinsic motivation is
important to understand tax compliance behavior, but that the positive effects of tax enforcement
overcompensate any associated loss in intrinsic motivation. Taken together, our results and the
findings of the tax compliance literature suggest that imposing a tax norm as such crowds out
intrinsic motivation, but the adverse effects of increasing the level of enforcement given a tax frame
appear to be modest. From a methodological point of view, we add to an expanding literature
using field experiments to study charitable giving (Falk, 2007; Landry et al., 2010; Huck and Rasul,
2011; DellaVigna et al., 2012).
The remainder of the paper is organized as follows. Section 2 presents the institutional background. The design of the field experiment and the data are discussed in Section 3. Our main
results are presented in Section 4. Section 5 discusses the robustness of our findings and underlying
mechanisms and Section 6 concludes.

2

Institutional Background: The Local Church Levy

This study focuses on the local church levy (Kirchgeld) in Germany. The church levy is the local
component of overall church finances in Germany and is raised in addition to the general church
tax, which is collected by state tax authorities on behalf of the churches. The levy is collected
by local parishes. In conjunction with the Catholic Church, we implement our field experiment in
an urban area in Bavaria where the church levy is raised jointly by 29 parishes forming a church
district.
It is of key importance for our study that the church district has always handled the local
church levy as a charitable donation on a purely voluntary basis.5 To ask for the church levy
donation, the district administration sends out a yearly solicitation letter to all full-age members.6
The letter asks for a donation and informs church members that the funds are used to co-finance
reconstruction works on churches, clergy houses, and parish centers. The purpose of the solicitation
letter is communicated in the first paragraph: “As every year, we kindly ask you herewith for your
5

Dwenger et al. (2016) study the local church tax collected by the Protestant Church in a different metropolitan
area. In contrast to our setting, the Protestant Church has always highlighted the fact that the local church tax is
a compulsory payment.
6
Married couples in which both spouses are church members receive only one letter. We therefore stratify our
samples according to household type (see Section 3.2).
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local church levy contribution. [...] The church district considers the church levy a contribution
equivalent to a charitable donation.”7 Attached to the letter is a bank transfer form. Given the
framing as a voluntary contribution, few people pay the levy: in the baseline, about 9% of church
members initiate a bank transfer after receiving the letter.
The practice of collecting the church levy as a charitable donation stands in sharp contrast to
the underlying legal framework which states that the church levy is a tax. According to the statutes
of the church district under consideration, the church levy is a compulsory payment depending on
church members’ gross income. The amount due ranges from e2.5 to e15 for individuals exceeding
the exemption level of e1, 800 annual income.8 Table A1 in the Online Appendix demonstrates
that in practice, the vast majority of individuals subject to the church levy owes the maximum
amount of e15 (77% of single and 66% of married taxpayers). In our experiment, we exploit the
specifics of the church levy and truthfully shift the collection mode from voluntary contribution
to compulsory tax—a variation that would be very difficult to implement in most other settings.
Why is the levy collected on a voluntary basis? The local church administration has no information on church members’ incomes and thus cannot enforce the levy as an income-dependent
tax.9 Left with the options to ask for a voluntary contribution or to frame the levy as an (unenforced) tax, the church administration has decided early on to rely on voluntary contributions.10
By doing so, the district administration manages to collect average payments (conditional on paying) which exceed the maximum tax amount of e15 (e33.82 in 2012). In fact, the decision not to
collect the church levy as a tax may reflect a perception among church officials about a tradeoff
between individuals’ intrinsic and extrinsic motivation.
To gain a better understanding of the church tax system in Germany, we briefly comment
on a few more institutional details. First, both charitable donations and church levy payments
are deductible when filing for the personal income tax. Hence, the costs associated with paying
the levy are independent of whether the church collects the levy as a tax or as a voluntary
contribution. Second, contributing nothing or underpaying relative to the amount legally owed
has no consequences whatsoever. Third, information on individual contributions remains strictly
private. While the personal interaction between church members and the clergy or other church
staff takes place at the level of the local parishes, the church district administration typically does
not interact with individual church members. The church district collects the church levy and
7

Pre-treatment, the solicitation letter was very similar across years. The version cited here was used in the last
pre-treatment year 2012.
8
The schedule follows a step function with discrete jumps of e2.50 at incomes of e5, 000, e7, 500, . . ., e12, 500.
9
Even if income information was available, enforcement would hardly be cost-efficient given the modest size of
tax liabilities.
10
The earliest version of the local solicitation letter we could access is from 1971. It states explicitly that the
levy is collected on a voluntary basis.
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distributes the revenues to local parishes, but it does not provide information on individual church
levy contributions to local parishes. This implies that social image concerns related to prosocial
behavior (Bénabou and Tirole, 2006; Ariely et al., 2009) are not pertinent in our setting. Fourth,
treatment take-up in our setting is very high. In the year after our intervention, Cagala et al.
(2015) conducted a randomized phone survey on take-up among recipients of the solicitation letter
(N = 101). 96% of respondents acknowledged that they received the solicitation letter, and 83%
stated that they opened the letter.
The setting we consider is specific, which limits the external validity of our study. First, if
some church members prefer to donate outside the context of the local church levy this leads us
to underestimate their baseline intrinsic motivation. This should leave our findings unaffected
(and only raise standard errors) as potential misclassifications are uncorrelated with (randomized) treatment. Also, direct donations account for less than 3% of total church revenues. This
should limit misclassifications to a minimum. Survey responses (see part 5.3) show that weakly
intrinsically motivated individuals, for which the crowd-out is strongest, are the least likely to
attend church services. This should further alleviate concerns about individuals considering the
local church levy and direct donations to be substitutes. Second, if mainly pro-social individuals
become church members this would lead us to overstate baseline intrinsic motivation. Our general
findings, however, should still hold as treatment is again uncorrelated with potential mismeasurement of intrinsic motivation.11 Third, if church members value church services more than the
public services financed by other taxes, this could raise baseline intrinsic motivation compared to
other contexts. This is very unlikely, though, as most church members make use of church services
rather infrequently.12

3
3.1

Experimental Design and Data
Randomized Natural Field Experiment

We exploit the church levy setting to design a field experiment which shifts the mode of financing
of a public good from purely voluntary contributions to compulsory tax payments. In conjunction
with the Catholic Church we manipulated the content of the cover letter of the mail-out in 2013
and varied the framing for contributions to the church levy funds. Recipients were randomly
11

Notwithstanding the above, our sample should rather accurately reflect the strength of intrinsic motivation
in the overall population: individuals become church members by default when baptized (typically at birth), and
church members are very similar to the overall population in terms of giving behavior (see Table A1 in the Online
Appendix).
12
In the area studied, less than 12% of church members attend a religious service on Sundays (Catholic Church
2014).
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assigned into a control group and three treatment groups: a donation treatment, a voluntary tax
treatment, and a compulsory tax treatment.13
Control letter. The content of the control letter corresponds to the letter sent out in earlier
years. The exact wording and format of the control letter is shown in the Online Appendix. The
letter emphasizes that the church levy is considered a charitable donation and highlights the good
cause. It specifies neither the amount church members might contribute nor a payment deadline.
The second page of the letter informs recipients about institutional details of the church levy. The
letter provides no external incentive for contributing to the public good.
Donation letter. Apart from shortening the first paragraph, the main difference to the
control group letter is that the donation letter mentions the amount of e15 (the amount that
most individuals legally owe). The first paragraph of the letter reads as follows:
“As every year, we kindly ask you herewith for your local church levy contribution (see overleaf
for legal background). The church levy is staggered according to income and equal to e15 for the
highest income bracket. The church district considers the church levy a contribution equivalent to
a charitable donation. You decide how much you wish to contribute.”
To determine the effect of providing a reference point of e15, we compare the donation letter
to the control letter. All else equal, we might expect that the treatment increases the probability
of contributing among baseline non-contributors: some non-contributors might be uncertain about
how much to give in the baseline and potentially start contributing once they receive guidance
on that issue. If the reference amount mentioned in the letter serves as an anchor we should
additionally see a treatment response of baseline contributors at the intensive margin: we expect individuals with baseline contributions above e15 to reduce and individuals with baseline
contributions below e15 to increase their contribution.
The two subsequent treatment letters communicate the existence of a legal norm by varying
the first paragraph of the donation letter.
Compulsory tax letter. The compulsory tax letter communicates a binding legal norm to
contribute to the public good by informing individuals that the church levy forms part of the
church tax. The first paragraph of the compulsory tax letter reads as follows:
“As every year, we kindly ask you herewith for your local church levy contribution (see overleaf
for legal background). The church levy is part of the church tax and is therefore a compulsory
payment. The levy is staggered according to income and equal to e15 for the highest income
bracket. The church district considers any church levy payment that exceeds the compulsory amount
13

‘Voluntary tax’ is an established term in the public finance literature. Cooper (1979) and Slemrod (1998) use
and discuss the term, pointing to the fact that when designing tax systems, governments strongly rely on ‘voluntary
compliance’.
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a contribution equivalent to a charitable donation. You decide how much you wish to contribute.”
Voluntary tax letter. The voluntary tax letter communicates the existence of the legal
norm, but frames the norm as non-binding. This is communicated as follows:
“As every year, we kindly ask you herewith for your local church levy contribution (see overleaf
for legal background). The church levy is part of the church tax and is therefore a compulsory
payment. The levy is staggered according to income and equal to e15 for the highest income
bracket. We abstain, however, from collecting the church levy as a compulsory payment. Instead,
the church district considers the church levy a contribution equivalent to a charitable donation.
You decide how much you wish to contribute.”
The natural comparison group for both tax treatments is the donation letter. All else equal,
baseline contributors should reduce their contributions if their intrinsic motivation is crowded out
by the tax framing. We expect the drop in contributions to be most pronounced among recipients
of the voluntary tax letter as the crowd-out among recipients of the compulsory tax letter might
be (partly) compensated by an incentive to comply with a binding norm. For baseline noncontributors, making the legal norm binding is expected to increase compliance at no cost. For
this group, we thus expect the compulsory tax letter to dominate (in terms of contributions) any
other letter.

3.2

Data and Measure of Intrinsic Motivation

Data. We use administrative records of church levy payments made in years 2005-2013. In our
empirical analysis we include all payments received within the first 20 weeks of the experiment
(corresponding to 94% of all payments effected until December 31, 2013). The data records the
amount and date of each payment together with individual characteristics such as marital status,
sex, and age. Our sample consists of 39,788 individuals.14 In 2012, the year before the experiment,
11.5% of individuals in the sample made a contribution to the church levy funds. Figure 1 shows
the distribution of strictly positive contributions in 2012.
Table A1 in the Online Appendix provides evidence on the representativeness of our sample
by comparing average characteristics of individuals in our sample to those of the full population
living in the urban area we study, based on personal income tax records. The table shows that
Catholic Church members are very similar to the overall population in terms of age, distribution
14

In total, the church district mailed the solicitation letter to 63,177 individuals. To prevent spillovers (Rincke and
Traxler, 2011), we excluded church employees interacting with members and individuals who share the same name
and address with at least two other individuals. This left us with 56,750 individuals for treatment, of which 16,962
individuals were assigned to treatments belonging to a separate research agenda on gift exchange (Cagala et al.,
2015). We assigned to the gift exchange treatments only individuals who did not make any positive contribution
in the two years prior to treatment.
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of income, and charitable giving behavior.
Our sampling procedure uses strata defined by past contribution behavior, household type and
age. Table 1 reports randomization checks. The average probability of contributing in baseline year
2012 is 11%, with an (unconditional) average contribution of e3.88. F -tests of joint significance of
covariates reveal no differences in observable characteristics across treatment groups. Additional
descriptives are provided in the Online Appendix, Table A2, where we repeat the randomization
checks for the subsample of baseline contributors (at least one positive contribution in years 2005
to 2012, comprising 17.1% of the sample).15 The table demonstrates that baseline characteristics
are again balanced. Compared to the full sample, baseline contributors are older, less likely to be
male, and more likely to contribute in baseline year 2012 (65%), with a much larger (unconditional)
average contribution in 2012 (e22.0).
Measure of intrinsic motivation. We use individual-level data on baseline contribution
behavior (2005-2012) to measure intrinsic motivation. First, we distinguish between baseline
non-contributors and baseline contributors to perform sample splits. Second, we use the relative frequency of contributing in the baseline as a continuous measure of intrinsic motivation
within the group of baseline contributors.16 In section 5.2, we discuss robustness with respect
to measuring intrinsic motivation by baseline payments rather than payment frequency. Table 2
presents sample sizes for treatment groups by motivational type (baseline contributors vs. baseline
non-contributors).

4

Results From the Field Experiment

This section presents the evidence from the field experiment. We focus on the effects of the tax
treatments relative to the donation treatment. To study the crowding out of intrinsic motivation,
we consider the sample of baseline contributors. The compliance effects are identified from the
sample of baseline non-contributors. In the Online Appendix, we compare the donation treatment
to the control group and demonstrate that providing a reference point alone has the predicted
effects: it increases the probability of contributing among baseline non-contributors and serves as
an anchor when individuals decide about how much to give (see Online Appendix, Part B and
Tables A3 and A4).
15

We note that the level of intrinsic motivation revealed by baseline contribution behavior in our setting is in the
same range as in DellaVigna et al. (2012), who study a charitable giving context and find that 25% of individuals
are intrinsically motivated to give.
16
Across eight pre-treatment years used to measure baseline motivation, the average individual is observed in 6.7
years. In our estimations, we restrict attention to baseline contributors observed in at least three pre-treatment
years.
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Throughout the paper, we report treatment effects from linear regressions controlling for strata
variables and parish fixed effects.17 All tables display robust standard errors.

4.1

Crowding Out of Intrinsic Motivation

Table 3 documents responses of baseline contributors to the tax treatments relative to the donation
treatment. We allow for heterogenous treatment effects in terms of baseline intrinsic motivation
by including interaction terms between treatment indicators and baseline motivation. With k =
{voluntary, compulsory} denoting the treatments, the estimation equation thus reads
yi = c + αmi +

X

β k Tik +

X

k

γ k mi × Tik + xi δ + i ,

(1)

k

where yi denotes the outcome studied, mi is individual i’s motivation, Tik denotes the indicator
for treatment k, xi is a vector comprising the strata variables and parish fixed effects, and i is an
error term.
Columns (1) to (4) refer to treatment effects in the treatment year. Panel A displays our main
findings on the crowd-out of intrinsic motivation by pooling the voluntary and the compulsory
tax treatments. Specifically, the estimations in Panel A test whether imposing a tax norm as such
affects contribution behavior. On the extensive margin, column (1) shows that communicating the
existence of a legal norm significantly reduces the probability of contributing: if intrinsic motivation
is very weak, the tax framing reduces the likelihood of contributing significantly. Evaluating the
relative treatment effect for the pooled sample at the minimum of our measure for motivation of
0.125 (one year with strictly positive contribution out of eight baseline years), we estimate the tax
letters to reduce the probability of contributing by 4.5 percentage points (p-value: 0.049). Relative
to the mean in the donation treatment, this corresponds to a reduction of the average probability of
contributing by 7.3%. This is a very conservative estimate of the relative size of the crowd-out, as
the probability of contributing among the weakly intrinsically motivated is much lower compared
to the average individual. Using as a reference point the local average probability of contributing
among individuals who paid the levy in one out of eight baseline years, the relative crowd-out
raises to 15.7%. The crowding out effect disappears, however, if baseline intrinsic motivation is
strong: then, the negative baseline effect is fully offset by the positive interaction term. Columns
(2) and (3) of Panel A display the pooled treatment effect on the probability of contributing weakly
less and strictly more than the reference point of e15. The estimates show that crowding out of
17

Point estimates with and without controls are very similar (with slightly smaller standard errors when using
controls). See Tables A3 and A4 in the Online Appendix for a comparison of estimates with and without controls.
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intrinsic motivation significantly reduces the probability of contributing larger amounts (again
among the weakly intrinsically motivated), while we do not see any effect on the probability of
contributing small amounts. The latter observation is particularly interesting. It suggests that
individuals with large baseline contributions mainly respond at the extensive margin by ceasing
to contribute, instead of reducing their contribution at the intensive margin. Column (4) presents
results on the total effect, summarizing extensive and intensive margin responses. The estimates
confirm that informing individuals about the legal norm significantly reduces contributions by the
weakly intrinsically motivated, but not by the strongly intrinsically motivated.
Having shown pooled treatment effects, we now turn to the individual effects of the two tax
letters (Table 3, Panel B). The estimates reveal that the pooled crowd-out effect is driven by the
voluntary tax letter: the least intrinsically motivated among baseline contributors are significantly
less likely to contribute (-5.6 percentage points (p-value: 0.035), column (1)) under the voluntary
tax treatment. Comparing the least intrinsically motivated between the voluntary tax and the
donation treatment, this amounts to a 19.3% reduction in the probability of contributing. Again,
this effect is fully driven by a decline in the probability of contributing more than the reference
point of e15 (-5.5 percentage points (p-value: 0.013), column (3)). In total, the least intrinsically
motivated individuals reduce their contribution by 43.5% (column (4), p-value: 0.030) on average.
The findings for the voluntary tax letter contrast with the results for the compulsory tax letter
(see lower part of Panel B). Across all margins, we find that the effect of the compulsory tax
letter is insignificant. We conjecture that this is due to the crowd-out of intrinsic motivation
being (partly) compensated by a more binding legal norm. In part 5.4, we discuss a simple model
highlighting a potential mechanism behind this result. We note, however, that the effects of the
two tax treatments evaluated at the sample mean are not statistically different from each other.
We will return to this point when discussing the evidence from the post-treatment survey (part
5.3), where we find the difference between the two tax treatments to be significant.

4.2

Persistency of Crowding Out

Having established the presence of a short-term crowding-out effect, we now turn to its persistency.
In the year after treatment, we sent out the donation letter (exact same layout and wording as
in the treatment year) to all individuals in the donation and tax treatment groups. That is,
we fully removed any reference to the legal norm from the letters, which may restore the initial
level of intrinsic motivation. It is possible, though, that even a one-time intervention which points
individuals to the fact that the church levy is a tax has a persistent negative impact on contribution
behavior (if individuals remember the legal norm from the previous letter).
11

Studying the payment data from the year 2014, we indeed find evidence suggesting a persistent,
but attenuated, crowd-out. When we repeat the estimations from Table 3, columns (1) to (4), for
the year after treatment, we obtain the same pattern of coefficients as before, but with much smaller
point estimates. With similar standard errors as before, the point estimates become insignificant
where they were significant for the treatment year (results not reported). Columns (5) and (6) in
Table 3 display the results if we consider the probability of a reduced contribution relative to the
baseline year 2012 for the year of treatment and the year after treatment, respectively. Column (6)
demonstrates that even after removing the information on the legal norm, the weakly intrinsically
motivated in the voluntary tax group are significantly more likely to pay less compared to the
baseline year 2012.
To summarize, the evidence discussed so far suggests a crowding out of intrinsic motivation
if voluntary contributions are turned into compulsory tax payments. However, the crowd-out
appears to affect only the weakly intrinsically motivated.

4.3

Compliance Responses

We next consider baseline non-contributors and study compliance responses to the tax treatments.
As revealed by baseline contribution behavior, there is no potential for a crowd-out effect on
contributions in this group. That given, a standard compliance response should dominate among
baseline non-contributors. Hence, we expect that imposing a legal norm increases contributions in
this group if the norm is sufficiently binding. There is no variation in baseline motivation among
baseline non-contributors, and so the estimation equation boils down to
yi = c +

X

β k Tik + xi δ + i .

(2)

k

We first consider the effect of the voluntary tax letter. As it communicates a legal norm that is
not made effective, we expect a small compliance effect (if any) among baseline non-contributors.
This is confirmed in Table 4, which reports the treatment effects of the voluntary tax and the
compulsory tax letters, again both evaluated relative to the donation letter. The table shows that
the voluntary tax letter has no impact on behavior among baseline non-contributors: individuals
are neither more likely to contribute in the presence of a non-binding norm (column (1)) nor more
likely to increase their average contribution (column (4)). Given the sample size, the insignificance
of these effects is unlikely to be driven by lack of power.
Second, we take a closer look at the treatment effects of the compulsory tax letter. We expect
that the compulsory tax letter–if perceived as legally binding–should increase contributions among
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baseline non-contributors. More specifically, we expect this effect to be confined to the probability
of contributing weakly less than the amount owed (e15). This is exactly what we find. As Table 4
demonstrates, the compulsory tax letter increases the probability of contributing among baseline
non-contributors by 0.6 percentage points (column (1)). Given the low probability of contributing
in the comparison group, this corresponds to a relative increase by 26%. The increase in the
probability of contributing is entirely driven by an increase in the probability of contributing
weakly below the requested amount (+0.6 percentage points or +26%, column (2)). As regards
the total response, the compulsory tax letter increases the average contribution of baseline noncontributors by about 3.8% (column (4)).

5

Robustness and Discussion

We next discuss the strength of our empirical findings. We report three main robustness checks.
First, in section 5.1 we test the robustness of the crowd-out effect when allowing for a more flexible specification instead of a linear interaction. Second, in section 5.2 we employ an alternative
measure of intrinsic motivation based on baseline contribution behavior. While using the baseline
payment frequency seems straightforward, the average pre-treatment payment is an obvious alternative. Third, in section 5.3 we report evidence from a post-treatment survey that allows us to
cross-validate the crowd-out effect identified from the field data. Importantly, the cross-validation
exercise rests on measures of intrinsic motivation that are not linked to baseline payment behavior,
thus providing an additional robustness test as regards the measurement of intrinsic motivation.
Finally, we provide a theoretical discussion that helps disentangling how the mode of collection affects the profile of contributions. The model suggests a mechanism to identify among which types
of contributors we expect crowding out to be strongest and thus helps to interpret our empirical
findings.

5.1

Estimating the Crowd-Out: Specification

Our regression results of the crowd-out in Table 3 are restrictive in that we assumed the crowd out
to be linear in intrinsic motivation. To dig deeper, Table 5 reports the results on the crowd-out
for a specification that allows treatment effects to differ with the strength of intrinsic motivation.
It employs a series of dummies for the frequency of baseline payments as well as interactions with
treatment indicators. We use one dummy each for individuals contributing in up to 25 percent
of baseline years, 26 to 50 percent, 51 to 75 percent, and in more than 75 percent of baseline
years, respectively. Table 5 confirms our main findings: communicating the legal norm crowds out
13

intrinsic motivation, and the loss in motivation is most pronounced among the weakly motivated.
Panel A of Table 5 considers the pooled effects of the tax letters relative to the donation
letter. It demonstrates that the likelihood of contributing is reduced by about 4.2 percentage
points among individuals with a baseline contribution frequency below 0.25. The point estimate
is similar (but insignificant) for those with a contribution frequency between 0.25 and 0.5. In
contrast, the more strongly intrinsically motivated do not seem to respond to the tax treatments
(point estimates are statistically insignificant and close to zero).
Panel B of Table 5 shows the relative differences in the probability of contributing for the two
tax treatments separately. For the voluntary tax treatment, we note a distinct reduction in the
probability of contributing by 5.5 percentage points among the weakly intrinsically motivated.
Moreover, Panel B establishes a monotonic relation between baseline motivation and the strength
of the treatment effect of the voluntary tax letter. The treatment effects of the compulsory tax
letter are insignificant, consistent with the notion of compliance effects offsetting the motivational
crowd-out.

5.2

Alternative Measurement of Intrinsic Motivation

The results discussed so far rely on the frequency of baseline contributions being a good proxy
for intrinsic motivation. An alternative view is that amounts contributed in the baseline reflect
intrinsic motivation. To see if this affects our results, we re-estimate the crowd-out using the
average baseline contribution as a proxy for motivation. To insure us against the average baseline
payment picking up mainly the effect of income on contribution behavior (instead of motivation),
we employ a proxy for individual (taxable) income as an additional regressor.18
Table 6 reports the results. As before, we find that communicating the legal norm crowds
out intrinsic motivation. More importantly, the pattern of heterogeneity with respect to baseline
motivation is exactly the same as before. Panel A shows the effect of the tax letters pooled. We
find that the tax letters negatively affect both the probability of contributing (column (1)) and the
contributed amount (column (4)). Again, the individuals with the weakest intrinsic motivation
are most adversely affected in their contribution behavior. When studying the voluntary and the
18

The proxy is derived from individual data on taxable incomes for about 35,000 members of the Protestant
church in the urban area that we consider (for details on this data, including sources, see Dwenger et al. 2016).
Using the data on Protestants, we construct the income proxy for our population of Catholics by defining a set
of bins (based on zip code areas, age groups, gender, and marital status) and by assigning the average taxable
income of Protestants in a given bin to all (Catholic) individuals who belong to the same bin. Aggregate statistics
from the personal income tax statistics show that Catholics and Protestants in the region studied are very similar.
Table A1 in the Online Appendix shows that Catholics are, on average, not different from the overall population
across a number of characteristics, including income. We also directly compared aggregate statistics for Catholics
and Protestants (results not reported) and did not find any significant differences.
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compulsory tax letters separately in Panel B, we find that the overall effect is again driven by the
voluntary tax letter. In line with our previous findings, the effects of the compulsory tax letter
are insignificant.

5.3

Cross-Validating the Crowd-Out With Survey Data

In our empirical analysis we include all payments received within the first 20 weeks of the experiment (corresponding to 94% of all payments effected until December 31, 2013). Shortly after
week 20, survey questionnaires were sent out to all individuals who received either the donation
letter or one of the tax letters (N = 29, 841). The mailings comprised a short cover letter, a
one-page questionnaire (see the Online Appendix for both documents), and a return envelope for
anonymous and postage-free return of the questionnaire. The questionnaire surveyed attitudes
towards the church and the church levy, church attendance habits, and the willingness to donate
and volunteer in other than church contexts. In each item, respondents could choose between five
ordered response options (Likert scale).
We pre-coded the questionnaires prior to the mail-out.19 The code allows us to recover from
incoming questionnaires the respondent’s household type, age, the local parish, church levy contribution in baseline year 2012, and church levy payment in 2013. Using pre-coded information, Table
A5 in the Online Appendix demonstrates that all observable characteristics of survey respondents
are balanced across treatments, but that survey respondents differ in observable characteristics
from the average survey recipient. Compared to all individuals in the experiment, survey respondents are, on average, about 10 years older and more likely to be married. The probability of
contributing in the baseline year 2012 is more than four times larger among respondents, translating into higher unconditional average contributions.20 We conclude that the sample of survey
respondents is selective, but there is no evidence of differences in the selectivity of survey respondents between treatment groups.
The pre-coded information allows us to check the validity of our field-experimental measure of
intrinsic motivation by linking it to survey-based proxies capturing the respondent’s relation to her
parish, church attendance habits, and charitable giving and volunteering in other contexts. Figure
2 depicts the corresponding (polychoric) correlations (ρ, with standard errors in parentheses). The
panels on the left-hand side (Panels A, C, and E) report the average probability of contributing in
baseline year 2012 for each response category, while the panels on the right-hand side (Panels B,
D, and F) report the average amount contributed for each response category. Overall, we observe a
19

The code allows us to recover individual characteristics from the incoming survey questionnaires while protecting
the privacy of respondents.
20
Conditional on contributing, average contributions in both samples are almost identical (results not shown).
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strong positive correlation between the survey-based measures of intrinsic motivation and baseline
contribution behavior.
We now turn to the direct cross-validation of the crowd-out effect identified in the field experiment. It consists of re-estimating equation (1) from the full sample of survey respondents.21 We
recover post-treatment contribution behavior from the information pre-coded on questionnaires
and derive the same dependent variables as in Table 3. Unlike before, we do not rely on baseline
contribution behavior as a proxy for intrinsic motivation but use survey responses instead. The
pre-coded information allows us to estimate the crowd-out effect while conditioning on the exact
same set of control variables as in the field experiment.
Table 7 reports effects on the probability of contributing (columns (1) to (3)) and on contributions (column (4) to (6)).22 The measures of motivation take values from 1 to 5 (higher values
indicating stronger motivation), corresponding to the five ordered response categories for each of
the motivational survey questions. Although the sample is confined to survey respondents and
data limitations prevent us from focusing on baseline contributors, the table confirms our earlier
finding of a significant crowding out of intrinsic motivation: among weakly intrinsically motivated
individuals, the voluntary tax treatment has a negative effect both at the extensive and the intensive margin.23 To give an example, survey respondents who never attend church (motivational
measure ‘Church Attendance’ takes value one) are 7.7 percentage points less likely to contribute in
the voluntary tax group relative to the donation letter group. At the intensive margin, the effect is
even more pronounced (minus e-5.3 or 30.9 percent). Again we find the effect of the compulsory
tax treatment to be insignificant. Importantly, we can now reject the hypothesis that the effects of
the two tax treatments are identical for all estimations where the coefficients of the voluntary tax
treatment and the interaction are significant (p-values < 0.01). This supports our interpretation
that a counteracting compliance effects compensates the revenue loss caused by crowding out of
intrinsic motivation.24
21

We do not consider compliance effects here as it seems natural to interpret the decision to respond to the survey
itself as evidence of some intrinsic motivation. Note also that we can recover information on contributions for only
one baseline year. This prevents us from making the same sample splits underlying Tables 3 and 4.
22
We pre-coded information on contributions using several bins. This removes outliers from the survey-based
data and allows us to estimate the effect on contributions without taking logs.
23
The fact that we do not find significant effects in column (3) is in line with Figure 2, Panel E, showing that
the correlation between the baseline probability of contributing in 2012 and motivation measured by the frequency
of charitable giving and volunteering in other contexts is rather weak.
24
Table 7 also suggests that strongly intrinsically motivated survey respondents tend to respond positively to the
voluntary tax treatment. One possible interpretation is that in this specific group of church members, the voluntary
tax treatment is interpreted as a signal of trust.
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5.4

Exploring a Mechanism

In the following, we develop a simple warm-glow model of public goods contributions to a charity
(Andreoni 1989, 1990).25 The model highlights the role of one particular institutional feature,
namely the mode by which individual contributions are collected. We let the charity choose
whether to collect the contributions as compulsory payments (taxes) or as voluntary contributions
(donations), which is exactly the choice the Catholic Church faces in our experimental setting. To
allow for the crowding-out effects studied in the field experiment, individuals’ intrinsic motivation
to give to the charity may be affected by the mode of collection. The model disentangles how
the mode of collection affects the profile of contributions. In particular, the model suggests a
mechanism to identify in which contributors’ groups do we expect to observe stronger crowding
out from the mode of collection.
Consider an economy with a continuum of individuals of mass 1. Each individual has an initial
income of I and decides to allocate this income between two goods: a private consumption good
c and a contribution to a charity d. We assume that the decision to contribute is driven only by
warm-glow. The utility function of an individual is given by
U = u(c) + Θv(d),
where the functions u(.) and v(.) are increasing and strictly concave, and v(0) = u(0) = 0. The
type Θ denotes the intrinsic motivation of the individual for contributing to the charity. The
individual’s budget constraint is given by c + d ≤ I.
The charity operates in an institutional environment where it can decide on the mode of
collection of individual contributions: the charity can accept donations, but it is also entitled to
ˆ We therefore consider two modes
claim a mandatory contribution from all individuals of value d.
of collection: a donation and a taxation mode. Under the donation mode, the charity does not
try to recover the mandatory contribution from all individuals and let individuals freely decide
whether and how much they want to donate. Under the taxation mode, the charity imposes a
compliance constraint. This constraint represents the minimal level of contribution and captures
the legal norm implied by a taxation mode so that 0 ≤ τ dˆ ≤ d. The parameter τ ∈ [0, τ̄ ], with
τ̄ ≤ 1, reflects the degree to which the legal norm is binding. In our field experiment, we induce
variation in τ by treatments communicating the existence of a tax law requiring individuals to
make certain minimum payments.
We now turn to the key ingredient of our model: the idea that the warm-glow utility from giving
25

All proofs are relegated to Online Appendix D.
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might depend on the collection mode. To mirror our empirical findings, we consider an economy
with three groups of individuals. Each group is characterized by a level of intrinsic motivation
that is either zero, intermediate, or high. When the charity uses a donation (resp. taxation) frame,
0

the individual’s intrinsic motivation is given by ΘD ∈ {0, θ, θ} (resp. ΘT ∈ {0, θ0 , θ }). To capture
the idea that individuals’ intrinsic motivation might decrease when switching from a donation to
a taxation mode, we assume
0

0 < θ0 < θ < θ ≤ θ.
We first present the schedule of contributions when the charity uses a donation mode.
Proposition 1: Contributions under donation mode
In the donation mode, the contribution of individuals with intrinsic motivation ΘD equal to 0, θ,
and θ is given by 0, d, and d, respectively, with 0 < d < d.
Proposition 1 shows that individuals with intrinsic motivation separate themselves from the
non-motivated ones and donate some positive contributions even if there is no enforcement of the
contributions to the charity.
We assume that θ is sufficiently large so that τ̄ dˆ ≤ d.26 We next turn to the schedule of
contributions when the charity uses a taxation mode.
Proposition 2: Contributions under taxation mode
In the taxation mode, the contribution of individuals with intrinsic motivation ΘT equal to 0, θ0 ,
0
ˆ max{d0 , τ d},
ˆ and d0 , respectively, with 0 < max{d0 , τ d}
ˆ < d0 for any τ .
and θ is given by τ d,
Proposition 2 shows that individuals with no intrinsic motivation give (weakly) positive contributions in the taxation mode. These individuals are affected by the mandatory nature of the
contribution through the compliance constraint. In particular, our model predicts that individuals with no intrinsic motivation contribute the minimal possible level. This is in line with our
empirical results in part 4.3. Individuals with high intrinsic motivation do not get affected by
the compliance constraint since they contribute strictly more than the mandatory requirement
anyway. Finally, we assume that the mandatory contribution with the most binding legal norm
ˆ 27
τ̄ dˆ is such that 0 < d0 ≤ τ̄ d.
26
This assumption is fulfilled in the church levy context and implies that, in the donation mode, individuals with
an intermediate level of intrinsic motivation would contribute more than their contribution under the most binding
legal norm in the taxation mode.
27
This assumption implies that, in the taxation mode, individuals with an intermediate level of intrinsic motivation may be affected by the compliance constraint, depending on the degree to which the legal norm imposed by
the charity binds. This assumption holds in our empirical setting.
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The following proposition establishes our results regarding the crowding out of intrinsic motivation.
Proposition 3: Crowding out of intrinsic motivation
ˆ the
(I.) Weak legal norm:When the legal norm is not very binding so that d0 = max{d0 , τ d},
crowding out of intrinsic motivation when switching from donation to taxation mode leads to the
0

following schedule of contributions: d0 < d < d ≤ d.
ˆ
(II.) Strong legal norm:When the legal norm is sufficiently binding so that τ dˆ = max{d0 , τ d},
the crowding out of intrinsic motivation when switching from donation to taxation mode can be
partially compensated by enforced compliance. The schedule of contributions then becomes: τ dˆ ≤
0

d < d ≤ d.
Proposition 3 shows a mechanism that could explain our main empirical findings: the switch
from donation to taxation mode triggers a crowding out of intrinsic motivation that may lead
0

to a decrease in contributions made by individuals with types θ0 and θ relative to their initial
donations d and d. For individuals with intermediate intrinsic motivation, the crowding out of
intrinsic motivation under taxation mode can be partially compensated by making the legal norm
more binding, i.e. increasing τ , which was identified in part 4.1. In contrast, contributions of
highly motivated individuals do not respond to making the legal norm more binding.

6

Conclusion

This paper studies how taxes as externally defined legal norms on contribution behavior affect
the willingness to contribute to public goods provision. We implement our field experiment in an
urban area in Germany where the Catholic Church collects the local church levy. Pre-treatment,
the levy is collected as a voluntary contribution, despite the fact that it is legally a tax. Starting
from this baseline, we implement treatments that aim at two distinct effects: crowding out of
intrinsic motivation among those who previously contributed, and compliance responses among
those who did not contribute in the first place.
We compare the contribution behavior of different motivational types between treatments
that frame the church levy as a tax and a control letter asking for a voluntary contribution.
Several novel findings emerge. First, individuals with regular baseline contributions (the strongly
intrinsically motivated) do not show any response to the information that the church levy is a
tax. Second, individuals contributing only occasionally in the baseline (the weakly intrinsically
motivated) reduce their payments significantly in response to a treatment framing the church levy
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as a tax. The evidence suggests that this effect is mostly driven by a strong negative response
to the voluntary tax treatment, which is consistent with the notion that imposing externally
defined norms crowds out intrinsic motivation, but that a sufficiently strong compliance incentive
can compensate the revenue effects of the crowd-out. Third, baseline non-contributors are more
compliant if the communicated norm is binding (compulsory tax) but do not respond if it is nonbinding (voluntary tax). Our main findings are robust to several sensitivity tests, including a
cross-validation exercise based on an extensive post-treatment survey.
Two main conclusions can be drawn from our findings. First, imposing external rules on
contribution behavior crowds out individuals’ intrinsic motivation to voluntarily contribute to
public goods provision. Raising taxes may thus entail a hidden cost. The finding of a significant
crowding out of intrinsic motivation complements recent evidence suggesting that the positive
effects of better enforcement overcompensate any associated loss in intrinsic motivation (Dwenger
et al., 2016). We conclude that imposing a tax norm as such crowds out intrinsic motivation, but
once a tax frame is in place, the adverse effects of increasing the level of enforcement on individuals’
intrinsic motivation seem to be modest. The finding of detrimental effects of imposing norms on
contribution behavior also relates our study to findings of a hidden cost of control in the context
of principal-agent relations (Falk and Kosfeld, 2006).
Second, the distinct heterogeneity in treatment responses uncovered by our analysis suggests
that baseline motivation is an important factor that determines how subjects respond to external
incentives. Depending on baseline motivation, incentives might thus lead to higher or lower individual effort. The evidence in this paper comes from a very specific institution, which naturally
limits the generalizability of our findings. In fact, we note that treatment effects of the kind of
intervention we study appear to display a lot of heterogeneity, which makes drawing conclusions
on other settings even more difficult. The latter point relates our study to Huffman and Bognanno
(2014), who show that workers respond very heterogeneously to incentives and conclude that the
distribution of individual characteristics like worker personalities and preferences determines the
overall effect of external incentives. The strong heterogeneity in treatment responses could also
help to explain why results from previous studies on the net impact of external incentives on
prosocial activities were mixed (Gneezy and Rustichini, 2000b; Ashraf et al., 2014; Chetty et al.,
2014). One lesson to be drawn for future research on the extrinsic-intrinsic crowd-out would thus
be to include the measurement of individuals’ baseline motivation in the design of experimental
work whenever possible. The insight that baseline motivation may have an influence in shaping
individuals’ responses to incentives and norms might also lead to fruitful extensions in the literature discussing tax-driven distortions more generally. For instance, it would be interesting to
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know how individuals’ baseline motivation interacts with the labor supply response identified in
the literature on income taxation (Blundell and MaCurdy, 1999; Mirrlees et al., 2010).
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Table 1: Individual Characteristics by Treatment Assignment
Number of
individuals

Age

Male
Single
[yes=1]

Male
Married
[yes=1]

Female
Married
[yes=1]

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

p -value of the F test on Joint
Significance
(Relative to
Control) [Relative
to Donation]
(10)

Control Group

9947

Donation Letter Treatment

9947

Voluntary Tax Treatment

9947

Compulsory Tax Treatment

9947

52.22
[51.82;52.62]
52.03
[51.63;52.43]
52.18
[51.78;52.58]
52.27
[51.88;52.67]

0.253
[0.244;0.261]
0.253
[0.244;0.261]
0.253
[0.244;0.261]
0.253
[0.244;0.261]

0.238
[0.230;0.247]
0.238
[0.230;0.247]
0.238
[0.230;0.247]
0.238
[0.230;0.247]

0.142
[0.135;0.149]
0.142
[0.135;0.149]
0.142
[0.135;0.149]
0.142
[0.135;0.149]

0.116
[0.110;0.122]
0.113
[0.107;0.119]
0.114
[0.108;0.120]
0.114
[0.108;0.120]

3.96
[3.65; 4.27]
3.92
[3.60;4.24]
3.76
[3.45;4.07]
3.86
[3.57;4.16]

6.70
[6.65;6.74]
6.66
[6.62;6.71]
6.68
[6.63;6.73]
6.67
[6.62;6.72]

0.105
[0.099;0.110]
0.103
[0.098;0.108]
0.105
[0.100;0.110]
0.105
[0.100;0.110]

[0.982]
(0.982)
(0.984)
[0.980]
(0.945)
[0.993]

Contributed in Contribution Number of Years
2012
in 2012
Individual is
[yes=1]
(in Euro)
Observed Prior to
Treatment

Share of PreTreatment Years
with Contribution

Notes: This table presents randomization checks for all treatment groups in the experiment. Column (1) displays the number of treated individuals. Columns (2) to (9) present the baseline averages for different observable
characteristics and 95% confidence intervals in squared brackets. The average sample characteristics are given for 2013 (in which the field experiment took place) unless stated otherwise. Column (10) shows p -values of an F -Test,
testing whether the observable characteristics are jointly significant in predicting assignment to treatment relative to the control group (round brackets) and relative to the donation treatment group (squared brackets).

Table 2: Sample Sizes
Treatment Group

Number of
Individuals

Number of Baseline
Contributors (Intrinsically
Motivated)

Number of Baseline
Non-Contributors

(1)

(2)

(3)

Control Group

9947

1708

8239

Donation Letter Treatment

9947

1692

8255

Voluntary Tax Treatment

9947

1693

8254

Compulsory Tax Treatment

9947

1711

8236

Total Number of Observations

39788

6804

32984

Notes: This table presents sample sizes in each treatment cell. Columns (2) and (3) split the number of treated individuals into
baseline contributors and baseline non-contributors. Baseline contributors made a strictly positive contribution at least once in pretreatment years 2005-2012 and were observed in at least three pre-treatment years. Baseline non-contributors did not make any
contribution in pre-treatment years 2005-2012.

Table 3: Crowding Out of Intrinsic Motivation
Sample: Baseline Contributors (Intrinsically Motivated)
Treatment Responses in …
Year After
Treatment

Year of Treatment
Effect on
Probability of
Contributing
(1)

Effect on Probability of
Contribution …
≤ Ref. Point
> Ref. Point
(2)
(3)

Effect on
Contribution (in
logs)
(4)

Effect on Prob. of
Reduced
Contribution
(5)

Effect on Prob. of
Reduced
Contribution
(6)

Crowding Out Effects
(Tax Letters vs. Donation Letter)
A. Tax Letters, Pooled Effect
Tax Treatments
Tax Treatments x Baseline Probability of Contributing

-0.054**
(0.027)
0.070**
(0.035)

-0.011
(0.023)
0.003
(0.036)

-0.043*
(0.023)
0.067*
(0.038)

-0.404**
(0.204)
0.493*
(0.271)

0.031
(0.025)
-0.060
(0.038)

0.061**
(0.026)
-0.088**
(0.041)

-0.068**
(0.031)
0.099**
(0.040)
-0.041
(0.031)
0.042
(0.041)

-0.001
(0.027)
0.000
(0.042)
-0.021
(0.026)
0.005
(0.042)

-0.067**
(0.026)
0.099**
(0.043)
-0.019
(0.027)
0.037
(0.044)

-0.523**
(0.234)
0.701**
(0.309)
-0.289
(0.238)
0.292
(0.316)

0.055*
(0.029)
-0.099**
(0.045)
0.008
(0.028)
-0.022
(0.044)

0.067**
(0.030)
-0.103**
(0.047)
0.054*
(0.030)
-0.074
(0.047)

62.5%
59.5%
5096

25.2%
59.5%
5096

37.3%
59.5%
5096

€20.55
59.5%
5096

27.6%
59.5%
5096

31.0%
59.7%
4777

B. Tax Letters, Individual Effects
Voluntary Tax
Voluntary Tax x Baseline Probability of Contributing
Compulsory Tax
Compulsory Tax x Baseline Probability of Contributing

Average Outcome in Comparison Group
Baseline Probability of Contributing
Number of Observations

Notes: OLS estimations at the individual level. *** denotes significance at 1%, ** at 5%, and * at 10% level. Robust standard errors in parentheses. All estimations account for the strata variables (age and household type)
and include parish fixed effects. Baseline contributors made a strictly positive contribution at least once in pre-treatment years 2005-2012. The sample is restricted to all individuals who have received a solicitation letter in at
least three years prior to treatment. The baseline probability of contributing is given by the number of years with strictly positive payment as percentage of total pre-treatment years. In columns (2) and (3), "reference point"
refers to the amount of €15. In columns (5) and (6), the outcome is the probability of a reduction in the contribution relative to the baseline year 2012.

Table 4: Compliance Effects
Sample: Baseline Non-Contributors
Effect on Probability
of Contributing

Effect on Probability of Contribution …
… Below Ref. Point
… Above Ref. Point

Effect on Contribution
(in logs)

(1)

(2)

(3)

(4)

-0.001

-0.002

0.001

-0.004

(0.002)

(0.002)

(0.001)

(0.017)

0.006**

0.006***

-0.000

0.038**

(0.002)

(0.002)

(0.001)

(0.018)

Average Outcome in Comparison Group

2.05%

1.53%

0.51%

€0.37

Number of Observations

24745

24745

24745

24745

Compliance Effects
(Tax Letters vs. Donation Letter)
Voluntary Tax
Compulsory Tax

Notes: OLS estimations at the individual level. *** denotes significance at 1%, ** at 5%, and * at 10% level. Robust standard errors in parentheses. All estimations account for the strata
variables (age and household type) and include parish fixed effects. Baseline non-contributors did not make any contribution in pre-treatment years 2005-2012. "Contribution below (above)
reference point" means contribution weakly below (strictly above) €15.

Table 5: Alternative Specification to Test for Crowding Out of Intrinsic Motivation
Sample: Baseline Contributors (Intrinsically Motivated)
Effect on Probability of
Contributing
(1)

Effect on Probability of Contribution …
≤ Ref. Point
> Ref. Point
(2)
(3)

Effect on Contribution (in
logs)
(4)

Crowding Out Effects
(Tax Letters vs. Donation Letter)
A. Tax Letters, Pooled Effect
Tax Treatments x Baseline Probability (0.00;0.25]
Tax Treatments x Baseline Probability (0.25;0.50]
Tax Treatments x Baseline Probability (0.50;0.75]
Tax Treatments x Baseline Probability (0.75;1.00]

-0.042*
(0.025)
-0.045
(0.035)
0.011
(0.034)
0.011
(0.017)

-0.013
(0.020)
0.005
(0.030)
-0.040
(0.035)
-0.005
(0.022)

-0.029
(0.020)
-0.049
(0.032)
0.051
(0.036)
0.015
(0.024)

-0.318*
(0.190)
-0.354
(0.273)
0.074
(0.263)
0.050
(0.134)

-0.055*
(0.029)
-0.030
(0.041)
0.016
(0.038)
0.021
(0.019)
-0.029
(0.029)
-0.060
(0.041)
0.005
(0.039)
0.000
(0.019)

-0.004
(0.023)
0.014
(0.034)
-0.033
(0.040)
0.004
(0.025)
-0.021
(0.023)
-0.005
(0.034)
-0.047
(0.040)
-0.014
(0.025)

-0.051**
(0.023)
-0.044
(0.037)
0.049
(0.041)
0.017
(0.028)
-0.008
(0.024)
-0.055
(0.037)
0.052
(0.041)
0.014
(0.028)

-0.439**
(0.219)
-0.246
(0.314)
0.100
(0.297)
0.099
(0.150)
-0.203
(0.221)
-0.465
(0.317)
0.048
(0.303)
0.000
(0.156)

62.5%
59.5%
5096

25.2%
59.5%
5096

37.3%
59.5%
5096

€20.55
59.5%
5096

B. Tax Letters, Individual Effects
Voluntary Tax x Baseline Probability (0.00;0.25]
Voluntary Tax x Baseline Probability (0.25;0.50]
Voluntary Tax x Baseline Probability (0.50;0.75]
Voluntary Tax x Baseline Probability (0.75;1.00]
Compulsory Tax x Baseline Probability (0.00;0.25]
Compulsory Tax x Baseline Probability (0.25;0.50]
Compulsory Tax x Baseline Probability (0.50;0.75]
Compulsory Tax x Baseline Probability (0.75;1.00]

Average Outcome in Comparison Group
Baseline Probability of Contributing
Number of Observations

Notes: OLS estimations at the individual level. *** denotes significance at 1%, ** at 5%, and * at 10% level. Robust standard errors in parentheses. All estimations account for the strata variables (age and
household type) and include parish fixed effects. Baseline contributors made a strictly positive contribution at least once in pre-treatment years 2005-2012. The sample is restricted to all individuals who have
received a solicitation letter in at least three years prior to treatment. Baseline probability of contribution given by the number of years with strictly positive payment relative to total pre-treatment years. In
columns (2) and (3), "reference point" refers to the amount of €15.

Table 6: Crowding Out of Intrinsic Motivation With Baseline Amount Contributed as Measure of Intrinsic Motivation
Sample: Baseline Contributors (Intrinsically Motivated)
Effect on
Probability of
Contributing
(1)

Effect on Probability of Contribution
…
≤ Ref. Point
> Ref. Point
(2)
(3)

Effect on
Contribution
(in logs)
(4)

Crowding Out Effects
(Tax Letters vs. Donation Letter)
A. Tax Letters, Pooled Effect
Tax Treatments

-0.036*
(0.020)
0.002**
(0.001)

-0.001
(0.017)
-0.001
(0.000)

-0.035
(0.022)
0.002*
(0.001)

-0.299*
(0.164)
0.014*
(0.007)

-0.040*
(0.024)
0.002**
(0.001)
-0.033
(0.023)
0.001
(0.001)

0.011
(0.020)
-0.001
(0.001)
-0.012
(0.020)
-0.000
(0.000)

-0.051*
(0.027)
0.003**
(0.001)
-0.021
(0.025)
0.001
(0.001)

-0.360*
(0.191)
0.020**
(0.009)
-0.251
(0.188)
0.009
(0.008)

Average Outcome in Comparison Group

62.5%

25.2%

37.3%

€20.55

Baseline Amount Contributed
Number of Observations

€18.54
5096

€18.54
5096

€18.54
5096

€18.54
5096

Tax Treatments x Baseline Amount Contributed

B. Tax Letters, Individual Effects
Voluntary Tax
Voluntary Tax x Baseline Amount Contributed
Compulsory Tax
Compulsory Tax x Baseline Amount Contributed

Notes: OLS estimations at the individual level. *** denotes significance at 1%, ** at 5%, and * at 10% level. Robust standard errors in parentheses. All estimations account for the
strata variables (age and household type) and a proxy for taxable income and include parish fixed effects. Baseline contributors made a strictly positive contribution at least once in
pre-treatment years 2005-2012. The sample is restricted to all individuals who have received a solicitation letter in at least three years prior to treatment. Baseline contribution amount
is given as the average contribution in pre-treatment years. In columns (2) and (3), "reference point" refers to the amount of €15.

Table 7: Crowding Out of Intrinsic Motivation: Combining Payment Data with Survey-Based Measures of Motivation
Sample: All Survey Respondents
Effect on Probability of Contributing

Effect on Contribution

Motivation Measured by…

Motivation Measured by…

…Relation to Local
...Frequency of
Parish
Church Attendance

...Charitable Giving
and Volunteering in
other Contexts

…Relation to Local
...Frequency of
Parish
Church Attendance

...Charitable Giving
and Volunteering in
Other Contexts

(1)

(2)

(3)

(4)

(5)

(6)

-0.105*
(0.062)
0.036**
(0.018)
0.076
(0.062)
-0.012
(0.018)

-0.134**
(0.062)
0.057***
(0.022)
0.045
(0.062)
-0.003
(0.022)

-0.071
(0.058)
0.025
(0.016)
0.009
(0.058)
0.008
(0.016)

-6.64**
(3.05)
2.13**
(0.929)
0.617
(2.96)
0.041
(0.877)

-8.82***
(2.86)
3.52***
(1.12)
0.269
(3.01)
0.218
(1.11)

-5.55**
(2.56)
1.71**
(0.810)
0.886
(2.56)
-0.082
(0.758)

Crowding Out Effects, Survey
(Tax Letters vs. Donation Letter)
Voluntary Tax
Voluntary Tax x Motivation
Compulsory Tax
Compulsory Tax x Motivation

Average Outcome in Comparison Group
Number of Observations

54.8%
2321

€17.16
2321

Notes: OLS estimations at the individual level. *** denotes significance at 1%, ** at 5%, and * at 10% level. Robust standard errors in parentheses. All estimations account for the variables used to define strata in
the experiment (age and household type) as well as parish fixed effects. The explanatory variables are treatment indicators and interactions between treatment indicators and measures for motivation taking values
from 1 to 5, corresponding to the five ordered response categories for each of the motivational survey questions. Motivation is measured by individuals' stated relationship to their local parish (very weak = 1, weak =
2, undetermined = 3, close = 4, very close = 5), the stated frequency of church attendance (never = 1, less than once a month = 2, at least once a month = 3, at least once a week = 4, daily = 5), and individuals'
stated charitable giving and volunteering in other contexts (very rarely = 1, rarely = 2, undetermined = 3, frequently = 4, very frequently = 5). The sample consists of all survey respondents, excluding those with
missing values in either of the following variables: relation to local parish, church attendance, and charitable giving and volunteering in other contexts. Information on individual contributions was pre-coded on
questionnaires prior to mail-out.

Figure 1: Baseline Contributions in 2012, Conditional on Paying

Notes: The figure displays the empirical density distribution of contributions made. More than 90% of
contributions amounted to 10, 15, 20, 25, 30, 50 or 100 Euro (focal points). The sample consists of all baseline
contributors (baseline year 2012). The bin size is one Euro.

Figure 2: Baseline Contribution Behavior by Relation to Parish, Charitable Giving, and Church Attendance
A: Relation to Local Parish vs.
Probability of Contributing in 2012

B: Relation to Local Parish vs.
Amount Contributed in 2012
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C: Church Attendance vs.
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E: Charitable Giving and Volunteering in Other
Contexts vs. Probability of Contributing in 2012

F: Charitable Giving and Volunteering in Other
Contexts vs. Amount Contributed in 2012
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Notes: This figure shows the correlations between baseline contribution behavior in 2012 and survey responses on respondents' relation to their local parish (Panels A and B),
respondents' church attendance (Panels C and D), and charitable giving and volunteering in other contexts (Panels E and F). In each panel, we distinguish five ordered response
categories (Likert scale) on the x-axis. Panels A, C, and E report the average probability of contributing for each response category, while Panels B, D, and F report the average amount
contributed for each response category. The sample consists of all survey respondents, excluding those with missing values in either of the following variables: relation to local parish,
church attendance, charitable giving in other contexts, and amount contributed in 2012 (N = 2321). In each panel, we also report the polychoric correlation between the two motivational
measures considered (ρ), with standard errors in parentheses. The Information on individual contributions in 2012 was pre-coded on questionnaires prior to mail-out.
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Providing a Reference Point: Donation vs. Control

Providing a reference point can reduce uncertainty about how much to give and serve as an anchor
in the distribution of contributions. The donation letter should therefore increase the probability
of contributing, in particular among baseline non-contributors, and shift probability mass in the
distribution of payments towards the reference point.
Table A3 shows how the donation treatment affects the probability of contributing in different
ranges relative to the control group. Columns (1) to (3) display the treatment effect on the
probability of contributing. For the full population, we find that the probability of contributing
increases by 1.4 percentage points or 21% on average.28 As expected, this effect is mostly driven
by baseline non-contributors whose likelihood of contributing increases by 1.2 percentage points.
The remainder of the table considers the effects on contributing weakly below and strictly above
the reference point. We find that providing a reference point strongly increases the probability
of contributing no more than the sum indicated, both for baseline contributors and baseline noncontributors (columns (4) to (6)). In contrast, the overall probability of contributing strictly more
than the referred amount is significantly reduced (columns (7) to (9)), mainly due to a negative
treatment response among baseline contributors.
Table A4 complements this result by reporting treatment effects on the intensive margin for the
sample of baseline contributors. We find that the reference point strongly increases the probability
for an individual to reduce her contribution (as measured by her most recent contribution prior
to treatment) relative to the control group (column (1)). The likelihood of giving less is strongly
increased for individuals with a baseline contribution above the reference point (+9.8 percentage
points, column (4)), while we do not find any significant effects on those with baseline contribution
strictly below (column (2)) or equal to (column (3)) the reference point. Similarly, we find that
the likelihood of contributing more is increased for individuals who gave less than the reference
point initially (column (6)). Finally, columns (9) to (12) show that indicating a reference point of
e15 negatively affects contributions of baseline contributors.
28
Estimate from a weighted regression to account for the fact that the sampling ratio differs between baseline
contributors (sampling ratio = 1) and baseline non-contributors (sampling ratio ≈ .5), see fn. 14.
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Figure A1 demonstrates that the anchoring effect depends on initial contributions. It displays
the change in contributions between 2013 and baseline year 2012 relative to the control group. As
expected, we observe a shift of probability mass in the distribution towards the reference point:
on average, individuals with baseline contribution weakly below e15 increase their contribution,
while those with baseline contribution strictly above e15 reduce their contribution.
Taken together, providing a reference point in our context has the predicted effects: it increases
the probability of contributing among baseline non-contributors and serves as an anchor when
individuals decide about how much to give.

C

The Post-Treatment Survey: Further Details

In this section, we report further details of the post-treatment survey and additional results derived from the survey data. To allow for additional robustness checks, the framing of the survey
questionnaire is treatment-specific. First, a short header repeats the treatment from the church
levy notice by reiterating the information regarding the church levy being a voluntary contribution, a voluntary tax, or a compulsory tax. Second, the questionnaire asks respondents about
the change in their willingness to contribute if the collection mode changed relative to what was
communicated in the treatment letters. A sample of the questionnaire going to individuals in the
donation treatment group can be found in this document. For the tax treatment groups, the
wording of the treatment-specific parts is as follows:
Compulsory tax treatment group. The questionnaire header states that “In mid-April,
you received the church levy notice. The notice has informed you that the church levy forms part of
the church tax and is therefore a compulsory payment”. The willingness-to-contribute question is
formulated accordingly: “The church levy is a compulsory payment. If the church levy was instead
a completely voluntary contribution, I would pay...”, with response options ranging from much less
to much more.
Voluntary tax treatment group. The questionnaire header reads as follows: “[...] The
notice has informed you that the church levy forms part of the church tax and is therefore a
compulsory payment. As stated in the notice, however, we abstain from collecting the church levy
as a compulsory payment. Instead, the church district of [location] considers the church levy a
contribution equivalent to a charitable donation”. The willingness-to-contribute question reads:
“The Catholic Church treats the church levy as a voluntary contribution, despite the fact that it is
legally a compulsory payment. If the church levy was instead a completely voluntary contribution,
I would pay...”, with response options the same as before.
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Table A6 reports additional cross-validation tests exploiting responses to the willingness-topay question, i.e. we focus only on the voluntary and the compulsory tax letter groups. The
test exploits between-treatment differences in responses to the survey question on changes in the
willingness to pay in case of an institutional switch from tax to donation mode. Our test takes
the form of a simple linear probability model, with the voluntary tax treatment indicator as
the explanatory variable of interest (i.e., the compulsory tax treatment group serves as reference
category). The dependent variable is a dummy variable taking value one if the respondent states
that she would pay more if the church levy, instead of being a legally binding tax, was a completely
voluntary contribution.29 The model thus tests if respondents in the voluntary tax group differ
from their counterparts in the compulsory tax group regarding their willingness to increase their
contribution in case of an institutional reform making the church levy a pure donation.30
Table A6 displays the results for the cross-validation test. Column (1) shows that for the full
sample, the coefficient of the voluntary tax indicator is positive and weakly significant, implying
that on average, respondents in the voluntary tax treatment would be more likely to increase their
payment if the church levy was collected as a pure donation. Thus, the potential gain in revenues
if the legal norm is removed is larger for the voluntary than for the compulsory tax letter group.
This is consistent with the theoretical prediction that choosing the taxation mode in the voluntary
and compulsory tax letters crowds out intrinsic motivation, but that stronger enforcement in the
compulsory tax letter has a (partially) compensating effect.
Our next step is to check whether the survey data display the predicted heterogeneity in the
crowd-out for various measures of intrinsic motivation. Columns (2) to (7) demonstrate that this
is indeed the case. Across all three motivational measures, we find strong evidence for crowdingout effects among weakly intrinsically motivated respondents, while we do not find any significant
effects among individuals with strong intrinsic motivation.31 For instance, we split the sample
between regular church goers (respondents saying they attend church at least once a month,
29

The dummy combines two response categories, “would pay much more” and “would pay more”. We do not
consider individuals in the donation group here as the questionnaire for this group asks individuals about the change
in their willingness to pay in case of the reverse institutional change, i.e. from donation to tax mode. Hence, for
this group, the dependent variable in the linear probability model is not defined.
30
This test of the crowd-out hypothesis is related to, but conceptually different from studies testing for the
crowd-out effect by exposing subjects to an external incentive and then removing it (Deci, 1971). While external
incentives like piece rates entail a signal that might crowd out intrinsic motivation even when the incentive has
been removed, the wording of our survey question regarding the change from taxation to donation mode aims at
individuals’ willingness to contribute in a different institutional setting. We thus interpret a respondent’s statement
of a higher willingness to pay if the setting changed from taxation to donation as evidence of crowing out of intrinsic
motivation under taxation mode.
31
Across all three motivational measures, we split the sample into weakly and strongly intrinsically motivated
respondents according to the five ordered response categories such that the resulting subsamples are as similar
as possible to each other in terms of sample sizes. This ensures that differences in treatment effects between
subsamples are not driven by differences in statistical power.
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strongly intrinsically motivated) and individuals less inclined to attend church (weakly intrinsically
motivated). The weakly intrinsically motivated are 4.6 percentage points (or 85.8%) more likely
in the voluntary tax group (relative to the compulsory tax group) to indicate that they would pay
more if the church levy was collected as a pure donation. As in the field experiment, we find very
small and insignificant effects for the strongly intrinsically motivated.

D

Proofs of Propositions

To ease the reading of the proofs we denote the individual’s budget constraint by
c + d ≤ I,

(BC)

0 ≤ τ dˆ ≤ d.

(CC)

the compliance constraint by

Proof of Proposition 1 The proof follows from the optimization problem of the individuals.
Individuals maximize their utility subject to (BC). Individuals with intrinsic motivation ΘD = 0
consume only the private good c = I and donate d = 0. Individuals with type ΘD =∈ {θ, θ}
choose their donation so that
u0 (c) = ΘD v 0 (d) and d = I − c.
It follows from the first order condition of individuals’ maximization problem that individuals with
type θ donate d that is strictly higher than individuals’ contribution d of type θ.



Proof of Proposition 2 The proof follows from the optimization problem of the individuals.
Individuals maximize their utility subject to (BC) and (CC). Individuals with intrinsic motivation
ˆ For the individuals with type
ΘD = 0 have their (CC) binding and are forced to give τ d.
0

ΘT ∈ {θ0 , θ }, we first find their optimal contribution of the relaxed problem, i.e. ignoring the
(CC) constraint. In such a case, their contribution is such that
u0 (c) = ΘT v 0 (d) and d = I − c.
0

Individuals with type θ will always give more than the mandatory contribution for any τ since
0

θ < θ , from our assumption that
0

0 < θ0 < θ < θ ≤ θ,
and τ̄ dˆ ≤ d, from assumption τ̄ dˆ ≤ d.
4

For individuals with type θ0 , if their optimal contribution of the relaxed problem falls below
ˆ these individuals will be forced to contribute τ d,
ˆ i.e. their (CC)
the contribution requirement τ d,
will be binding; otherwise they will contribute d0 . It follows from the first order condition of
ˆ < d0 for
individuals’ maximization problem and from assumption τ̄ dˆ ≤ d that 0 < max{d0 , τ d}
any τ .



Proof of Proposition 3 The proof follows directly from Propositions 1 and 2, and assumption
ˆ
0 < d0 ≤ τ̄ d.


E

Treatment Letters and Questionnaire

See end of this document.
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Online Appendix, Table A1: Representativeness Check
Sample
(Urban Area, Catholics)
Single Filers
Joint Filers

Average age
Share of male singles

Urban Area
(All Individuals)
Single Filers
Joint Filers

(1)

(2)

(3)

(4)

42.6

49.8

42.6

48.9

49.9%

0%

52.1%

0%

Share of married males

0%

47%

0%

50%

Share of married females

0%

53%

0%

50%

Share of taxpayes with annual income ≥ €15,000

77.4%

65.8%

80.0%

65.4%

Share of taxpayes with €15,000 ≥ annual income ≥ €12,500

8.1%

3.9%

7.6%

3.7%

Share of taxpayes with €12,500 ≥ annual income ≥ €7,500

14.5%

6.8%

12.4%

6.6%

Share of taxpayes with €7,500 ≥ annual income ≥ €5,000

0.0%

3.9%

0.0%

3.7%

Share of taxpayes with €5,000 ≥ annual income ≥ €1,800

0.0%

5.2%

0.0%

4.9%

Share of taxpayes with annual income < €1,800

0.0%

14.5%

0.0%

15.7%

28580

28820

33323

Average annual income (in Euro)

26461

Share of taxpayers with charitable donation

24.5%

51.5%

23.3%

46.4%

Average charitable donation (unconditional, in Euro)

86.2

305.4

111.5

313.5

Number of taxpayers

33745

34686

115481

116832

Notes: This table shows average characteristics (separately for single and joint filers) for the population covered by our field experiment (columns 1 and 2) and for the
total population in the urban area we study (columns 3 and 4). All figures reported here come from the personal income tax statistics and are reported for 2007 (the last
year of available data for the full population of filers and non-filers in the personal income tax statistics). Single filers are unmarried individuals and married couples who
choose to file two separate returns. The vast majority of married couples are joint filers and benefit from the assciated reduction in the progressivity of the personal
income tax.

Online Appendix, Table A2: Individual Characteristics of Baseline Contributors by Treatment Assignment
Share of Pre- p -value of the F Treatment
test on Joint
Years with
Significance
(Relative to
Contribution
Control) [Relative
to Donation]

Number of
individuals

Age

Male
Single
[yes=1]

Male
Married
[yes=1]

Female
Married
[yes=1]

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

Control Group

1708

Donation Treatment

1692

Voluntary Tax Treatment

1693

Compulsory Tax Treatment

1711

69.50
[68.73;70.28]
69.39
[68.62;70.16]
69.50
[68.73;70.27]
69.28
[68.52;70.04]

0.158
[0.141;0.175]
0.154
[0.136;0.171]
0.147
[0.130;0.164]
0.151
[0.134;0.168]

0.135
[0.118;0.151]
0.139
[0.123;0.156]
0.144
[0.127;0.161]
0.141
[0.125;0.158]

0.317
[0.295;0.339]
0.323
[0.300;0.345]
0.320
[0.298;0.342]
0.320
[0.298;0.342]

0.659
[0.637;0.682]
0.647
[0.624;0.669]
0.656
[0.633;0.678]
0.645
[0.622;0.667]

22.35
[20.89;23.82]
22.12
[20.58;23.66]
21.55
[20.03;23.07]
21.94
[20.51;23.37]

7.80
[7.76;7.84]
7.77
[7.73;7.82]
7.80
[7.76;7.84]
7.81
[7.77;7.85]

0.592
[0.576;0.608]
0.589
[0.573;0.605]
0.601
[0.585;0.617]
0.596
[0.580;0.612]

[0.982]
(0.982)
(0.928)
[0.921]
(0.943)
[0.940]

Contributed in Contribution in Number of
2012
2012
Years
[yes=1]
(in Euro)
Individual is
Observed
Prior to
Treatment

Notes: This table presents randomization checks for the group of baseline contributors (at least one positive contribution in years 2005 - 2012). Column (1) displays the number of treated individuals. Columns (2) to (9) present the
baseline averages for different observable characteristics and 95% confidence intervals in squared brackets. The average sample characteristics are given for 2013 (in which the field experiment took place) unless stated
otherwise. Column (10) shows p -values of an F -Test, testing whether the observable characteristics are jointly significant in predicting assignment to treatment relative to the control group (round brackets) and relative to the
donation treatment group (squared brackets).

Online Appendix, Table A3: Anchoring Effects, Extensive Margin
Effect on Probability of Contributing

Effect on Probability of Contribution
Below Reference Point
Baseline
Baseline
Full population
Non-Contributors
Contributors

Effect on Probability of Contribution
Above Reference Point
Baseline
Baseline
Full population
Non-Contributors
Contributors

Full population

Baseline
Non-Contributors

Baseline
Contributors

(1)

(2)

(3)

(4)

(5)

(6)

(7)

0.014***

0.012***

0.035*

0.020***

0.013***

0.081***

(0.003)

(0.002)

(0.018)

(0.002)

(0.001)

(0.013)

0.014***

0.012***

0.036**

0.020***

0.013***

(0.003)

(0.002)

(0.018)

(0.002)

(8)

(9)

-0.007***

-0.001

-0.046***

(0.002)

(0.001)

(0.016)

0.080***

-0.007***

-0.001

-0.045***

(0.001)

(0.013)

(0.002)

(0.001)

(0.016)

Anchoring Effect
(Donation vs. Control Letter)
No Controls
Controls: Strata Variables and Parish FEs

Average Outcome in Comparison Group

6.6%

1.0%

51.8%

1.8%

0.3%

14.3%

4.7%

0.7%

37.5%

Number of Observations

19894

16494

3400

19894

16494

3400

19894

16494

3400

Notes: OLS estimations at the level of the individual. *** denotes significance at 1%, ** at 5%, and * at 10% level. Robust standard errors in parentheses. Columns (1), (4), and (7) report population effects from a weighted regression to account for different
sampling ratios of baseline non-contributors and baseline contributors. Estimations with controls account for the strata variables (age and household type) and include parish fixed effects. We use pre-treatment contribution behavior (2005-2012) to split the
sample into baseline non-contributors (did not make any contribution) and baseline contributors (made strictly positive contribution in at least one year). "Contribution below (above) the reference point" means contribution weakly below (strictly above)
€15.

Online Appendix, Table A4: Anchoring Effects, Intensive Margin
Sample: Baseline Contributors
Effect on Probability of Reducing Contribution
All Baseline
Contributors
(1)

With Baseline Contribution ...
… Below
… Equal to
… Above
Ref. Point
Ref. Point
Ref. Point
(2)

(3)

(4)

Effect on Probability of Increasing Contribution
All Baseline
Contributors

With Baseline Contribution ...
… Below
… Equal to
… Above
Ref. Point
Ref. Point
Ref. Point

(5)

(6)

(7)

Effect on Change in Contribution
All Baseline
Contributors

(8)

(9)

With Baseline Contribution ...
… Below
… Equal to
… Above
Ref. Point
Ref. Point
Ref. Point
(10)

(11)

(12)

-2.77*

Anchoring Effect
(Donation vs. Control Letter)
No Controls
Controls: Strata Variables and Parish FEs

Average Outcome in Comparison Group
Number of Observations

0.071***

0.013

0.012

0.098***

0.010

0.107***

-0.077**

-0.005

-1.84*

0.152

-0.151

(0.015)

(0.029)

(0.037)

(0.018)

(0.013)

(0.023)

(0.038)

(0.015)

(1.10)

(0.528)

(0.946)

(1.58)

0.072***

0.017

0.035

0.097***

0.010

0.116***

-0.049

-0.006

-1.79

0.182

0.273

-2.70*

(0.015)

(0.029)

(0.039)

(0.018)

(0.013)

(0.030)

(0.039)

(0.015)

(1.10)

(0.531)

(0.932)

(1.55)

20.5%

16.7%

14.8%

22.6%

16.8%

14.6%

20.4%

16.8%

€21.53

€5.49

€9.64

€28.21

3400

698

377

2325

3400

698

377

2325

3400

698

377

2325

Notes: OLS e stimations at the level of the individual. *** denotes significance at 1%, ** at 5%, and * at 10% level. Robust standard errors in parentheses. Estimations with controls account for the strata variables (age and household type) and include parish fixed effects. Baseline
contributors made a strictly positive contribution at least once in pre-treatment years 2005-2012. All outcome measures are defined relative to the most recent contribution prior to treatment. "Baseline contribution below (above) reference point" means contribution strictly below (strictly
above) €15.

Online Appendix, Table A5: Individual Characteristics of Respondents by Treatment
Number of
Treated
Individuals

Response
Rate

Age

Male
Single
[yes=1]

Male
Married
[yes=1]

Female
Married
[yes=1]

(1)

(2)

(3)

(4)

(5)

(6)

Donation Treatment

9947

0.083

Voluntary Tax Treatment

9947

0.083

Compulsory Tax Treatment

9947

0.093

Contributed in Contribution
2012
in 2012
[yes=1]
(in Euro)
(7)

(8)

61.99
0.184
0.147
0.352
0.558
20.00
[60.68;63.29] [0.157;0.210] [0.123;0.171] [0.319;0.384] [0.524;0.592] [18.16;21.84]
63.24
0.163
0.177
0.348
0.560
19.26
[61.98;64.49] [0.138;0.188] [0.151;0.203] [0.316;0.381] [0.526;0.594] [17.47;21.05]
61.65
0.165
0.172
0.358
0.538
19.36
[60.44;62.85] [0.141;0.188] [0.148;0.196] [0.327;0.389] [0.506;0.570] [17.63;21.09]

p -value of the F -test on
Joint Significance
[Relative to Donation
Treatment]
(9)
[0.447]
[0.721]

Notes: This table presents checks of whether survey respondents differ in observable characteristics across streatments. Treatment specific questionnaires were mailed to all treated individuals. Column (1)
displays the number of treated individuals in the experiment. Columns (2) reports the survey response rate. Columns (3) to (8) present the baseline averages for different observable characteristics in 2013 (in
which the field experiment took place) unless stated otherwise. 95% confidence intervals are in squared brackets. Column (9) shows p -values of an F -Test, testing whether the observable characteristics are
jointly significant in predicting assignment to treatment relative to the donation treatment group.

Online Appendix, Table A6: Crowding Out of Intrinsic Motivation: Evidence from Survey Responses
Sample: Survey Respondents from Voluntary Tax and Compulsory Tax Treatment Groups
Effect on Probability for Response "Would Pay More"
Motivation Measured by…
…Relation to Local Parish

...Frequency of Church Attendance

...Charitable Giving and
Volunteering in Other Contexts

Full sample

Weak Intrinsic
Motivation

Strong Intrinsic
Motivation

Weak Intrinsic
Motivation

Strong Intrinsic
Motivation

Weak Intrinsic
Motivation

Strong Intrinsic
Motivation

(1)

(2)

(3)

(4)

(5)

(6)

(7)

Voluntary Tax

0.024*
(0.015)

0.040**
(0.020)

0.003
(0.023)

0.046**
(0.019)

-0.002
(0.023)

0.045**
(0.020)

0.009
(0.021)

Average Outcome in Comparison Group
Number of Observations

7.40%
1525

6.61%
855

8.40%
670

5.36%
823

9.69%
702

4.20%
650

9.64%
875

Crowding Out Effect, Survey
(Voluntary Tax vs. Compulsory Tax Letter)

Notes: OLS estimations at the individual level. *** denotes significance at 1%, ** at 5%, and * at 10% level. Robust standard errors in parentheses. All estimations account for the variables used to define strata in the experiment (age
and household type) as well as parish fixed effects. The dependent variable is equal to 1 for individuals who state they would make a "somewhat higher" or "much higher" payment if the church levy was completely voluntary, and 0
otherwise. Intrinsic motivation is measured in various ways: columns (2) and (3) differentiate according to individuals' stated relationship to their local parish. The "weak intrinsic motivation" group comprises individuals who describe the
relationship to their parish as "very weak, "weak" or "undetermined", whereas the "strong intrinsic motivation" group comprises those with a "close" or "very close" relationship. Columns (4) and (5) use individuals' stated frequency of
church attendance. The "weak intrinsic motivation" group comprises individuals who say they attend church "less than once a month" or "never", whereas the "strong intrinsic motivation" group comprises those attending church "at
least once a month", "at least once a week", or "daily". Columns (6) and (7) use individuals' charitable giving and volunteering in other contexts. The "weak intrinsic motivation" group comprises individuals who describe their charitable
givings/volunteering as "very rarely", "rarely" or "undetermined", whereas the "strong intrinsic motivation" group comprises those with "frequent" or "very frequent" charitable givings/volunteering.

Online Appendix, Figure A1: Distributional Effects of Anchoring on
Contribution
(Donation Letter - Control Letter)

Notes: The figure displays the difference in the change in contribution (difference between
contribution in 2013 and contribution in 2012 as percentage of contribution in 2012) as a function of
baseline contributions (baseline year 2012). The effect of anchoring on the change in contribution is
shown by comparing the distribution of average changes in contribution of the donation letter to the
distribution of average changes in contribution of the control letter. The dashed horizontal line denotes
zero difference in the distributions between the two letter groups. The vertical line indicates the
amount of €15 mentioned in the donation letter. As expected the anchoring effect depends on whether
an individual paid more or less than this amount: Individuals with baseline contribution weakly below
€15 increase their contribution on average, while individuals with baseline contribution strictly above
€15 reduce their contribution on average. The sample consists of baseline contributors, who paid no
more than €100. The bin size is €5. We account for differences in the size of the interval between
focal points (see Figure 1) by averaging densities within these intervals.

Control Letter
[Letter head, including addressee, postal address, phone number and email address of
church district administration]

Church levy 2013
Dear fellow Christians,

First paragraph subject to variation in field experiment

As every year, we kindly ask you herewith for your local church levy contribution. According to
Bavarian church tax law, the church levy forms part of the church contribution and is collected
in addition to the general church tax. To compensate for the additional levy, the church tax
rate in Bavaria is one percent lower than in most other federal states. The church district of
[location] considers the church levy a contribution equivalent to a charitable donation.
The church levy is exclusively used for the Catholic parishes in the archiepiscopal deanery of
[location], which includes your parish. There it is used to maintain and renovate buildings –
the church, the parish center and the rectory. Although the archbishopric of [location] pays for
the majority of construction works, a small part has to be contributed by the parishes
themselves. This is often difficult, which is why the parishes need your church levy.
The Catholic parishes in the archiepiscopal deanery of [location] have joined forces in the
church district, for example in order to ask for the church levy centrally to save money
advertising it and to promote solidarity between the individual church foundations. Every year,
the church district checks the budgets of the church foundations involved, the responsible
persons are asked to use their funds economically and sustainably, and they are given an
allowance for the necessary building works. The enclosed information leaflet contains
examples of such building work from the previous year.
On behalf of the Catholic parishes of the archiepiscopal deanery of [location] we thank you for
your generous church levy contribution. May God bless you and your loved ones.
With best wishes,

[signature in handwriting]

[signature in handwriting]

On behalf of the church district

On behalf of the
archiepiscopal deanery [location]

[bank transfer slip printed on lower part of letter]

Notes on the church levy notification
The church levy directly benefits the parishes in [location]. It is collected in addition to the
church tax. The basis for the collection of the church levy is the law governing the collection
of taxes by churches, religious and non-confessional organizations (KirchStG) dated
November 26, 1954 in the version of the notification dated November 21, 1994, last amended
by the law amending the church tax law dated December 10, 2005 and the regulations
governing the collection of church taxes in the Bavarian dioceses (DKirchStO) dated
March 22, 1995 (part 3, article 23-25), last amended by the by-law dated January 15, 2002.
The people required to pay the church levy are Roman-Catholic parishioners that meet the
following conditions of article 24 para. 1 DKirchStO:
- have reached the age of 18 before January 1 of the current year
- have more than 1,800 euros of own income or other earnings designed or suitable for
covering subsistence
- resident in the archiepiscopal deanery of [location]
When calculating income or other earnings, income that is tax-exempt due to specific
provisions of the income tax law must also be taken into account.
Any annuities, pensions and other recurring payments are to be fully regarded as
income.
In the case of several places of residence, the levy must be paid to the tax association in
whose district the levy payer is predominantly resident (article 24 para. 2 DKirchStO).
Exempt from the church levy are:
- all parishioners under the age of 18
- parishioners above the age of 18 whose annual income is below 1,800 euros, which often
applies to schoolchildren, students and people serving basic military service and alternative
civilian service. If you have any questions, please contact the office of the general church
administration (tel. [phone number]).
The church levy, just like the church wage tax and the church income tax, is fully recognized
by the tax office as a tax-reducing deduction. The paying-in slip receipt can be submitted to
the tax office. On request we are happy to issue a donation receipt for payments above 100
euros.
You may also pay your church levy in cash at your parish office during opening hours. The
office of the general church administration in [postal address] also accepts cash payments:
opening hours usually Mon and Wed from 9 a.m. to noon. To make a bank transfer or cash
payment, please use the enclosed bank transfer slip including church levy number.

Cover Letter for Post-Treatment Survey

[Letter head, including addressee, postal address, phone number and email address of
church district administration]

Dear Ms/Mr [Surname],
In mid‐April, you received this year’s church levy notice. The church levy is collected in addition to
the general church tax and benefits directly the Catholic parishes of [location]. We would like to take
the opportunity to express our gratitude for your church levy. With your generous contribution, you
help to maintain our churches, the parish centers and rectories. Your contribution enables us to host
various parish activities and helps to keep open our doors to those who need our support and care.
Today we would like to ask for your advice how to frame the church levy notice in the future.
Attached you find a questionnaire regarding the church levy. We kindly ask you to fill in the
questionnaire and to send it back to us using the attached return envelope. The postage is paid for by
us – you don’t have to stamp the envelope.
Your participation in the survey is voluntary. However, the usefulness of the survey crucially depends
on as many church members participating as possible.
If you participate in the survey, your privacy will be protected. Your responses and the information
used when processing the questionnaires will not be stored or analyzed in a personalized manner.
This means that responses cannot be linked to individuals.
Finally, we would like to point you to one important aspect: The questionnaires are going to be
evaluated using modern scanner technology. For this to function, it is very important that



you use a black or blue ball pen
and that you mark the boxes clearly, like shown here:

If you do so, this will be a great help to us.
Best wishes, and may God bless you
[signature in handwriting]
On behalf of the Church District [location]

Survey Questionnaire

Framed parts subject to variation between treatment groups

In mid-April 2013, you received the church levy notice. The notice asked you to transfer the church
levy for the year 2013. The notice also informed you that the church district [location] considers the
church levy a contribution equivalent to a charitable donation.
strongly
disgree

disgree

undecided

agree

strongly
agree

much
less

somewhat
less

unchanged

somewhat
more

much more

undecided

agree

strongly
agree

1. I have read the church levy

notice 2013 carefully ...………………………
2. The church levy notice has motivated me
to pay the levy ……………………………….
3. I consider it just that the church
district [location] collects the
church levy ………..…………...…………….
4. The Catholic Church considers the church

levy a contribution equivalent to a charitable
donation. If the church levy was instead
a compulsory payment, I would pay …………

strongly
disgree

5. I feel free in my decision whether

disgree

and how much church levy to pay …………...
6. I feel like the Catholic Church trusts in

my decision to make an appropriate
church levy contribution ….………………….
7. For a church member living under similar

financial conditions as I do, I consider
the following annual church levy
contribution appropriate ……….…………….

more
than €30

€0

€1 to €10

€11 to €20

€21 to €30

very
rarely

rarely

undetermined

frequently

very
frequently

very close

close

weak

very weak

daily

at least once
a week

8. I engage as a volunteer or a donor ………..….
9. My relation…

- to the Roman-Catholic Church as an
institution is best described as ………..……
- to my local parish is
best described as ………..………………….
10. I attend church services or other

religious events …………………………….…
Many Thanks!

undetermined

at least once
less than
a month once a month

never

