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Abstract
This article investigates the decision of consumers at bottle refund machines 

to either reclaim their bottle deposit or to donate the refund to a non-profit 

organization. The study documents the unique pre-intervention data on donating 

behaviour and introduces a field experiment to increase donation levels. The design 

comprised the strategic framing of the situation by highlighting different cues about 

the normative, descriptive and local expectations of charitable giving as well as 

cues about the warm glow of donating money. The experiment took place in 20 

supermarkets in Germany and lasted for 12 months. By varying the experimental 

design and using different modelling approaches, the study arrives at the conclusion 

that individuals largely act consistent with the assumption having self-regarding 

preferences that are stable and difficult to change. Hence, our pre-test and post-

intervention data stand in sharp contrast to results from lab experiments.

Keywords
Charitable giving, descriptive norms, difference-in-difference estimation, field 

experiment, multi-level modelling, social norms, warm glow

Introduction

Donating financial resources to charities has puzzled the social sciences 

for a long time. According to the narrow version of rational choice theory 
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(Opp, 1999), pure self-interest would lead individuals to refrain from donat-

ing money due to the lack of immediate benefit. Of course, given that 

American citizens gave roughly US$281 billion to charities or non-profit 

organization in 20161 or donations of the German population to charities 

were estimated at 5.3 billion Euros in 2016 (Deutscher Spendenrat, 2017), 

this model has not been accurate in predicting donations to charities. 

Therefore, several theoretical suggestions have been introduced to explain 

individual decision making that takes into account the well-being of others. 

One prominent explanation highlights the internal reward individual donors 

experience from giving, metaphorically described as a warm glow of giving 

(Andreoni, 1990).

In their literature review, Bekkers and Wiepking (2011) offer several 

additional micro- and macro-level factors that may drive charitable giving. 

First, they identify macroconstellations that explain donation decisions, 

especially the strategies of asking for donations through solicitations and 

by describing the gains in reputation when money is donated. Second, next 

to an awareness of need and motives like altruism (Andreoni, 1989), they 

claim that the standard costs and benefits framework requires an extension 

by including several psychological factors that trigger charitable giving. 

For instance, efficacy (the belief that donating makes a difference), pro-

social value orientations or the preservation of a positive self-image pro-

vide internal incentives to give resources to charities (Grossman and Van 

Der Weele, 2017).

This highlights the standard sociological take on the explanation of such 

individual behaviour that underscores the importance of norms as driving 

forces behind individual decisions to donate money, especially in the pres-

ence of internal or external sanctions (Elster, 1989; Hechter and Opp, 2001). 

According to this view, internal sanctions impede the violation of a social 

norm regarding the appropriateness of certain behaviour by inducing a feel-

ing of guilt, shame or dissonance. External sanctioning would reflect the 

(costly) sanctioning of norm violations by formal institutions (law) or infor-

mal arrangements (Ostrom, 2000).

Recently, several studies have used field experiments to investigate 

which contextual characteristics may lead to an increase in the violation of 

social norms (Keizer et al., 2008; Keuschnigg and Wolbring, 2015) and 

under which conditions the violation of social norms is sanctioned 

(Balafoutas and Nikiforakis, 2012; Berger and Hevenstone, 2016; 

Przepiorka and Berger, 2016). These studies have focused on actions that 

equate norm violations with anti-social behaviour. Investigations of the 

impact of norms on pro-social behaviour remain restricted to lab experi-

ments using dictator or ultimatum games (Kimbrough and Vostroknutov, 

2016; Krupka and Weber, 2013). So far, there are only a few field 
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experiments that study the impact of norms in pro-social behaviour, for 

instance on pro-environmental behaviour (Cialdini, 2007; Cialdini et al., 

2006; Goldstein et al., 2008). Evidence from field experiments on the 

effects of norms on charitable giving and of informational cues about warm 

glow behaviour on donation decisions remain rare or are so far missing.2 

This article tries to fill this research gap.

We will investigate the donating behaviour of individuals and the effect 

of norms and potential experiences of a warm glow on charitable giving 

within a unique setting: the decision at bottle refund machines in German 

supermarkets, where customers can either cash out their refund or donate it 

to a non-profit organization.

The contribution of our study is twofold. First, we examine the unique 

data set of 34 pre-intervention months on monthly aggregate donation and 

refund levels. A mere descriptive look at the data on donating behaviour of 

individual customers clearly paints a picture that results found in lab experi-

ments during dictator games do not translate to real-life behaviour (Levitt 

and List, 2007; List, 2009).

Second, we use a field experiment in an attempt to increase monthly 

donation levels by framing the decision context (Tversky and Kahneman, 

1981). We were given the opportunity to frame the decision of donating the 

refund with cues that highlight the expectations why to donate money to a 

non-profit organization. We follow the advice of others who have argued 

that to understand the role norms play within a rational choice framework, 

emphasis is required on the investigation of why individuals deviate from 

the standard model in a specific situation (Bicchieri, 2006: 19). To investi-

gate this question for the context of pro-social behaviour in general and 

charitable giving in particular, it is crucial to vary or manipulate the expec-

tations individuals face when having to decide between a self or other 

regarding course of action. Through the presentation of messages with 

respect to social or injunctive norms, descriptive norms, local norms as well 

as cues on warm glow behaviour, the field experiment investigates under 

which conditions customers are more likely to donate their refund.

One study closely related to our research area investigated the introduc-

tion of a donation button at refund machines in Sweden (Knutsson et al., 

2013). The authors theorize that next to the warm glow experienced due to 

donating, individuals who are more likely to act benevolent may do so 

because of social pressure. The authors assume that due to this pressure, 

some donations that take place might be rather involuntary and customers 

might be willing to incur a cost to avoid being asked for a donation (see also 

Andreoni et al., 2017). They test their argument on data from a natural field 

experiment where they analyse the behaviour of customers after a donation 

option was introduced in markets of a Swedish supermarket chain. They 
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find that the level of refund revenue drops after the instalment of the dona-

tion option and conclude that customers switched locations to avoid the 

pressure of the donation request.

Our experiment is also related to several studies that have investigated 

how individuals can be influenced to start donating to charity or to increase 

donation levels. For instance, Frey and Meier (2004) investigated whether 

university students increase their donations if they were told how much stu-

dents were willing to donate in the past. They find that the willingness to 

contribute to a fund increases if the students are informed about high (in con-

trast to low) donation levels in the past. Shang and Croson (2009) investigated 

the effect of varying information about donation levels of other individuals 

during a radio campaign. They are able to show that providing information 

about donation levels of others leads to an increase in amounts donated.

Another stream of research investigates whether it is possible to nudge 

individuals and steer them towards pro-social behaviour by re-framing the 

choice situation (Thaler and Sunstein, 2008). For instance, Altmann et al. 

(2014) investigated how default donation levels on online donation web-

sites influence the decision to donate and whether total donation levels 

could be increased. They speculate that higher defaults may serve as infor-

mation about recommended actions and individuals may prefer to follow 

the empirical expectations of others. Recently, researchers have shown that 

when individuals face the decision between a donation to a single recipient 

or having to choose from a list of potential recipients, both the donation 

levels and the donation frequency will increase if the latter option is pre-

sented (Schulz et al., 2016). Another strategy under ongoing scrutiny is the 

approach of matching donations and how this will influence individual 

donations. If an organization matches donations by individual donors with 

equal amounts (called linear matching) or lower matching rates, the fre-

quency of donations by individuals usually increases, but average levels of 

per capita donations decrease (Huck and Rasul, 2011; Karlan et al., 2011; 

Karlan and List, 2007). The latter phenomenon reflects a crowding out 

effect (see also Meier, 2007) that may be avoided if matched donations are 

directed at other fund raising project (Adena and Huck, 2017). Together, 

these studies reflect a research agenda to investigate how field experiments 

are used to increase donation levels successfully.

Theory

The present investigation follows upon research that has challenged the 

assumption that individuals do not have stable preferences and that these 

preferences can be changed by reframing the context of the decision 

(DellaVigna, 2009: 318, 347). For instance, Tversky and Kahneman (1981) 
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famously showed that individuals facing two outcomes are less risk averse 

when facing a monetary loss (loss frame) in comparison to a gain of equal 

size (gain frame). Numerous lab experiments have documented the exist-

ence of framing effects, for example, that participants act more cooperative 

if the game they play carries a name that sounds more pro-social 

(‘Community Game’ vs ‘Wall Street Game’, see Liberman et al., 2004). 

Neumann and Mehlkop (2018) have shown with panel data that environ-

mental choices with equal monetary consequences vary with regard to the 

framing of the costs of a decision. It mattered whether the choice option for 

a costly green alternative was framed as a forgone saving or a loss of profit. 

Framing effects also hold for non-economic decisions, with Nelson et al. 

(1997) showing different acceptance levels for a Ku Klux Klan rally, 

depending on whether it was framed as a democratic act of freedom of 

speech or a violation of public order.

The focus of this study is on the framing of decision for charitable giv-

ing. It tries to answer the question whether it is possible to increase donation 

levels through strategic framing of the situation. Several mechanisms have 

been proposed that attempt to explain what drives individuals to donate 

money without direct material payoffs. Here, we focus on the framing of the 

decision context with regard to two determinants that we wanted to test dur-

ing our field experiment: norms and warm glow behaviour. Concurrent 

theoretical explanations for charitable giving did not apply to our study 

because they could not been tested or because we assume the motives were 

not at work in our setting.3

Norms

Bicchieri (2006: 8, 42) introduces a useful theoretical framework to identify 

some key features of norms and distinctions between different types of norms. 

Generally speaking, norms both prescribe certain actions as socially desirable 

and proscribe certain behaviour due to the presence of formal or informal 

sanctioning mechanism. But these general mechanisms will only partially 

account for norm following behaviour. First, individuals need to share the 

belief that a norm exists in situation S. Bicchieri (2006: 2–3, 11) denotes this 

awareness or contingency. In our application, we can assume the awareness of 

a norm of helping is given when customers decide to donate money. To either 

donate a non-profit organization or to claim the refund due to material self-

interest reflects a situation S in which everybody should be aware about which 

one of the choices will reflect a socially approved decision of helping.

Furthermore, the conditions for revealing such norm following behaviour 

are (a) that there exist a set of empirical expectations about the behaviour of 

others and that (b) a normative expectation exists that corresponds to a belief 
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about the right way to act in a social situation (Bicchieri, 2006: 13–15). 

Normative expectations entail either the expectation by others how an actor 

should behave in a situation or the expectation about how an actor ought to 

behave, given the possibility to sanction norm violation. This corresponds to 

the conviction by others that next to mere behavioural regularities, such 

‘oughtness norms’ (Hechter and Opp, 2001: 13) or ‘injunctive norms’ 

(Cialdini et al., 2006) exhibit their influence on individual decision making 

primarily through the anticipation of external (by a third party or the law) and 

internal punishment (shame, guilt). Hence, social norms are characterized by 

the awareness of its existence along with empirical and normative expecta-

tions. Both shape the conditions under which a ‘conditional preference’ 

(Bicchieri, 2006: 11) for following or breaking a social norm is revealed.

In contrast to social norms, descriptive norms merely rely on the existence 

of cues about what actions are perceived as common, appropriate or frequent 

in similar situations (Cialdini et al., 2006: 4). Here, the perception of the exist-

ence of a descriptive norm serves as an information signal as to how most 

individuals behave in these situations, without any particular moral obligation 

(Hechter and Opp, 2001). Cialdini and colleagues have investigated these 

mechanisms in several publications. Their studies on littering in public areas 

(Cialdini et al., 1990) and environmental behaviour (Goldstein et al., 2008) 

have shown that providing information about norms as ‘guidelines for appro-

priate’ or as ‘rules for accepted and expected behaviour’ in social situations 

greatly enhances norm following behaviour by individuals.

An extension of this perspective was put forward by Goldstein et al. 

(2008) who state that empirical information about the behaviour of others 

will trigger norm following behaviour if the expectations reflect the locality 

of a decision situation. For instance, highlighting the behaviour of other 

hotel guests in contrast to the behaviour of hotel guests who stayed in the 

exact same room increased the re-usage rates of towels in the latter condi-

tion that highlighted the ‘immediate situational circumstances’ (Goldstein 

et al., 2008: 472).

Testing the impact of social and descriptive norms requires ‘manipulat-

ing expectations’ (Bicchieri, 2010: 298, emphasis in the original). For our 

experiment, the distinction between normative and empirical expectations 

will be addressed by the different framing strategies. In addition, we test 

whether cues about descriptive norms exhibit stronger effects on the deci-

sions of individuals if we highlight the immediate situational circumstances 

of the decision in the sense of a local norm.

Warm glow

One of the most prominent economic explanations for the question why 

individual actors either contribute to a public good or give money to 
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charities is that individuals derive a private utility from giving. James 

Andreoni (1990) coined the term ‘warm glow giving’ to describe that indi-

viduals may experience a warm glow, a metaphor for the internal reward 

they receive from giving to strangers without immediate payoff. The impor-

tance of this explanatory mechanism is highlighted by the remarks of 

Andreoni who claims that ‘experimental data is overwhelming in its support 

of warm-glow’ (Andreoni, 2006: 1226; Andreoni and Miller, 2002; Palfrey 

and Prisbrey, 1997).

Empirically, several investigations have highlighted that donors report 

the sentiment of ‘feeling good’ as a driving factor behind donation decisions 

(Wunderink, 2000). Neuropsychological studies link charitable giving to 

areas related to reward activation (overview in Fehr and Camerer, 2007; 

Harbaugh et al., 2007; Moll et al., 2006). Related research suggests that the 

effect of the warm glow on certain outcomes may depend on the framing of 

the decision context. Andreoni (1995) shows that individuals will increase 

contributions to a public good if the consequence of its provision are framed 

positively (positive vs negative externalities). He concludes that the differ-

ences may be explained by the existence of a warm glow that is (only) trig-

gered by a positive framing of the decision context.

Interestingly, there seems to be lack of evidence that shows the impact of 

cues with respect to warm glow behaviour in realistic settings.4 Therefore, 

our experiment will apply cues about this internal reward of donating money 

to a charity.

The experiment

We study charitable giving in the field by analysing donations from custom-

ers of a local supermarket chain in the city of Dresden, Germany. The con-

text of the experiment covers the decisions customers face when they return 

empty but refundable bottles or cans to the supermarket. Since 1 May 2006, 

all retailers in Germany are obliged by EU regulations to take back bottle 

types they sell in their stores: there is a bottle deposit on close to all types of 

bottles, ranging from 8 cents (bottle of beer) to 30 cents (PETs, cans) and 

entire cases (from 1.50 to 3.10 Euros) that is paid by the customers when the 

items are purchased. In general, customers are not obliged to return the bot-

tles to the store, but dumping them in the trash results in a direct monetary 

loss that is usually avoided by most customers. Hence, customers who 

return their bottles have to decide whether they want to cash out the pre-paid 

refund or donate it to a German division of the well-known non-profit 

organization Order of Malta (Malteser Hilfsdienst).5 To donate their refund, 

customers enter the bottles or cases in a refund machine (see Figure 1) and 

then are required to press the ‘donate’ button twice, otherwise the refund 

receipt will be printed (see also Knutsson et al., 2013 for the same 
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procedure). Twenty out of 34 markets of the supermarket chain KONSUM 

Dresden provide the opportunity to donate the refund.

Prior to the start of our intervention, most of the machines carried a 

sticker with the logo of the organization and a photo of an older lady taken 

care of by a nurse, accompanied by a sentence to donate the first couple of 

bottles to the organization (for details, see the online appendix). With the 

start of the intervention, these stickers were replaced by our messages 

(shown in Figure S1 in the Supplemental material) if the markets were 

assigned to a treatment group. The treatment messages had the same size 

and were positioned in the same spot across all treated markets. The 

untreated control group received a sticker that carried the phrase ‘Please 

donate the first bottles to Malteser’, but did not show the picture of the older 

lady.

The treatments

Following the four separate theoretical approaches, we customized four dif-

ferent labels that only varied in the written message, while all other design 

elements were held constant (font size, colour, label and its position of the 

supermarket chain and non-profit organization). First, cues about social 

norms are presented by addressing both the content of the socially approved 

behaviour (‘helping those in need’) together with a message that addresses 

the normative feature of helping as an obligation. In the present example, an 

increase in donation levels and donation frequency is expected due to the 

desire for norm following behaviour to avoid informal sanctions, like feel-

ings of guilt, as well as due to the normative belief about the behaviour of 

others and their belief about their own behaviour (Bicchieri, 2006):6

Social Norm Treatment  Please donate your refund – we share an obligation to 

help those in need. Thank you for your donation. (p. 16)

In contrast, we restrict the information about the existence of a descrip-

tive norm to the expectation about the behaviour of other individuals, with-

out any moral imperative:

Descriptive Norm Treatment  Many of our customers regularly donate their 

refunds. Thank you for your donation.

In addition, we will test whether the observation about the importance of 

situational circumstances for norm adherence translate to settings of con-

sumer choices. Hence, we formulate:



106 Rationality and Society 31(1)

Local Norm Treatment  Many of our customers from this store regularly donate 

their refunds. Thank you for your donation.

In the case of the warm glow condition, we relied on the formulation of 

survey items that were used in the past to study the tendency for warm glow 

behaviour (see Liebe et al., 2011):

Figure 1. Refund machine, labels were placed at eyesight level as shown in the 
photo.
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Warm Glow Treatment  Please donate your refund – think of the good feeling in 

helping others. Thank you for your donation. (p. 116)

Experimental design

We follow the advice by Shadish et al. (2002) and apply and combine many 

design elements to test the effect of the interventions and to identify the 

causal mechanisms. We use the following approaches:

1. Untreated matched controls group design;

2. Switching replication design;

3. Removed and repeated treatments design;

4. Different outcome measurements (multiple substantive post-tests).

First, the Untreated Matched Controls Design reflects the standard experi-

mental procedure that compares the outcome between treated and untreated 

units. With four treatments to be introduced across 20 markets, we matched 

markets into four groups. The matching was performed by overall levels of 

monthly refund revenue and monthly donations. This stratified matching on 

pre-test data assorts five markets into four groups (high revenue/high dona-

tions, high revenue/low donations, low revenue/high donations and low rev-

enue/low donation). This procedure enables us to assign the four treatments 

randomly within each of the four groups, while one market within each 

group serves as the control group. To study the lasting effect of the interven-

tions, this design of the first phase lasted for 4 months.

In the second phase of our experiment, we applied the Switching 

Replications Design that withdraws the treatments from the 16 markets 

treated during the first phase after the 4 months and randomly assigns the 

treatments to the remaining four markets that served as controls. This sec-

ond phase of the experiment lasted for only 1 month.

The third phase covered the Removed and Repeated Treatment approach 

and reintroduced the interventions at markets that served as the treatment 

groups in the first phase. This phase lasted for another 2 months. Afterwards, 

we removed all treatments from all markets for 2 months and reintroduced 

treatments randomly within the matched groups. As the treatments were 

assigned randomly within the matched groups, some markets received the 

same treatment of the first intervention period a second time where others 

received a different one and others served as controls. Table 1 summarizes 

the sequence of the experimental procedures for one of the matched groups 

with five markets.

Finally, we check the results for robustness using different outcome 

measures. The main outcome measure used is the market-specific monthly 

donation, aggregated for all customers in a particular market. It was not 
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Table 1. Schematic exemplary depiction of the experimental sequence within one group of matched markets MA-ME.

Month 1 2 3 4 5 6 7 8 9 10 11 12

Market  R NR NR R NR NR R R R  

MA O X1 O X1 O X1 O O X1 O X1 O O O X4 O O X4 O
MB O X2 O X2 O X2 O O X2 O X2 O O O O X1 O O
MC O X3 O X3 O X3 O O X3 O X3 O O O X3 O X4 O X1 O
MD O X4 O X4 O X4 O O X4 O X4 O O O X2 O X2 O X2 O
ME O O O O X1 O O O O O X3 O X3 O X3 O

 Matched  
controls

Switched 
treatments

Repeated 
treatments

Removed  
treatments

Switched/repeated 
treatments

The four treatments X1-X4 are assigned randomly (R) or non-randomly if repeated/switched by design (NR) during the 12 months with observations O 
(scheme and notation following Shadish et al. (2002)).
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possible to use process data on every single decision (refund vs donate); 

therefore, we have to rely on aggregate data. Because precise pre-test data 

were available for this outcome measure, this is our first-best variable for 

the investigation of the interventions. In addition, we are able to control for 

the monthly number of donors, the ratio of donors to total customers and the 

amount of donation per capita. From a theoretical perspective, the treat-

ments aim at increasing the rate of donating the refund, thus the monthly 

number of donors and the ratio between donors to overall customers actu-

ally would serve as the better measure for the effectiveness of our interven-

tions. Unfortunately, due to technical constraints in the process of providing 

the data, the additional measures only came available during the first exper-

imental period.7

Empirical strategies

To capture the effects of the interventions during the first experimental 

periods, we estimate difference-in-difference models (DID; see Angrist 

and Pischke, 2008; Card and Krueger, 1994). This allows us to control for 

time trends in donating behaviour, given that the general trend in donations 

is similar across all markets (parallel trends assumption, see Abadie, 2005). 

The standard DID estimation of an observed outcome Yimt (where i are the 

observed donation in market m) uses a dummy variable POST that indi-

cates whether the data belong to a pre- or post-intervention period and a 

dummy variable TREAT that takes on the value 1 if the observed outcome 

in market m was subject to the intervention (else 0). Finally, the DIDmt 

represents the interaction between these dummy variables, where the coef-

ficient δ reflects the DID estimator for the observation of the treatment 

group after the intervention

Y POST TREAT DIDimt t t m m mt imt= + ( )+ ( )+ +α λ γ δ 

This basic model can be extended to capture multiple treatments and multi-

ple time periods by introducing dummy variables for the additional inter-

ventions and post-treatment periods (Wooldridge, 2015). This will result in 

four treatment-specific DID coefficients that will provide the foundation for 

the interpretation whether the intervention worked or not.

One drawback of the DID model is that we are not able to use it for the 

second, third and fourth experimental phase, because we are not able to 

distinguish pre- and post-interventions as sooner or later all markets are 

subject to at least one intervention. Hence, this would likely raise criti-

cism that we control for post-treatment observations. Therefore, we use a 

second identification strategy that accounts for both the longitudinal and 
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the hierarchical structure of our entire data set. We observe donation lev-

els y imt (Level 1) within markets m (Level 2) in month t and estimate a 

varying-intercept regression model that checks for the different treatment 

effects. We also control for aforementioned size effects of the markets by 

including three dummy variables that reflect whether a market belonged 

to one of the k = 4 groups that were created based on the average amount 

of refund and donation revenue (REV). Thus, we compute k – 1 Dummy 

variables REVk. Hence, the effect of the interventions given the simple 

matching procedure will be tested via cross-level interactions, where 

GROUP TREAT REVk

KT
=

−−

∑∑ β * *
1

1

1

1

Y TREAT REV GROUPimt im

k

k k m im= + ( )+ ( )+ + +

=

+∑β β β ς
1 2

1

3

2


Thus, we estimate a model for all periods and all treatments simultaneously 

and check for whether the effects of a treatment depend on its introduction 

within the matched groups of markets that are more similar.

Empirical results

Pre-test data

We first explore the data before the first intervention took place. We have 

data on 34 pre-test months across 20 stores. Markets with fewer observa-

tions either did not yet exist (e.g. market #14 ‘Meissner Straße’) or did not 

have a refund machine with the option to donate the refund, which would be 

installed later. Although we have monthly donation levels for close to all 34 

pre-test months across all markets, again the caveat regarding our pre-test 

data is the level of aggregation of several indicators that provide informa-

tion about the characteristics of markets. First, overall levels of refund (in 

Euros), total number of refund customers and donors were only available as 

annual data. Second, due to technical reasons of downloading data from the 

machines, some monthly information was reported missing and had to be 

replaced with averages derived from the available data.8

Figure 2 shows the overall levels of monthly donations in Euros for all 

20 markets across all 34 pre-test months. Despite several spikes and the fact 

that all markets show considerable within variation, we assume that the 

‘common trends’ assumption for conducting the difference-in-difference 

estimation procedure holds. The overall mean monthly donation during the 

34 pre-test months was 25.58 Euros per market. Descriptive statistics for the 

available pre-test months is shown in Table 2.
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There is considerable variation in the donation levels across markets, with 

market number 4 showing the highest average donation levels across the 34 

pre-test months with y4 = 88.94 Euros and market 20 the lowest levels of 

average donations (y20 = 5.41 Euros). Using the information from the annual 

data from 2013 and 2014 on refund customers and donors, we are able to 

(approximately) assess that during the 34 pre-test months, an average of only 

1.11% of all customers donated their refund to charity. Figure 3 illustrates 

this discrepancy between total number of donors and number of customers 

for the year 2015 until the end of October when the intervention started.

Summarizing briefly, customers are endowed with a small amount of 

their own money and are asked to allocate their resources by either sending 

money to charity or keeping it to themselves. This real-life example for a 

dictator game from lab experiments illustrates that results from the lab 

about the generosity or benevolence of individuals seem to be greatly 

exaggerated.9

Multivariate models

Before turning to the multivariate analyses, we present some descriptive 

statistics of the sequential steps of the experiment. Figure 4 shows the total 

amount of donations for all 20 markets in comparison to the last 10 months 

of the pre-test data. The coloured bars indicate the different phases of the 

Figure 2. Total monthly donation levels for 34 pre-test months across 20 
Markets (in Euro).
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experiment. We observe an increase in the first month (November 2015) 

and a substantial spike in aggregated donations for December 2015. 

Afterwards, donation levels regress towards the mean level of donations 

during the pre-test period (indicated by the dotted line). The re-introduction 

of treatments in April and in August 2016 triggered an increase on total 

donations as well. It is noteworthy that the total of 835.23 Euros in December 

2015 and 800.62 Euros in September 2016 represented the 2 months with 

the highest amounts of monthly donations ever recorded since the introduc-

tion of the donate option.

We now turn to the econometric analyses to test the effectiveness of the 

different interventions in comparison to the pre-test data. In a first step, we 

test for the impact of our treatments during the first experimental phase. 

Table 2. Summary statistics of monthly refund and donation levels for 34  
pre-test months.

Number of 
data points

Mean SD Min Max

Monthly donation (in Euros) 639 25.58 21.38 0.00 128.74
Number of donors 620 46.90 28.26 12.00 146.00
Monthly p.c. donation (in Euros) 603 0.55 0.31 0.00 3.16
Ratio donors/total customers 620 1.11 0.45 0.02 2.29

Figure 3. Total number of monthly refunders and donors for the last 10 pre-test 
months, plotted for the 20 markets separately. The average ratio of donors to all 
customers during all 34 pre-test month was estimated at 1.11%.
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Results are shown in Figure 5. The first take away is that the only interven-

tion that appears to have a small impact on donation levels is the warm glow 

condition. Markets that were assigned with the cue on the emotional benefit 

of giving to strangers generated on average 10.61 Euros more in donations. 

This finding also holds if one uses the other outcome measure of per capita 

donations (see Figure 8 in Appendix 1). Second, if we check for the robust-

ness of our results using the number of donors as the outcome measure, we 

find slightly increasing number of donors for the local norm condition, but 

no effect for the message that addresses warm glow behaviour. We also 

observe that the month December turned out to be a month with substantial 

increasing donation levels, which may be attributed to the Christmas festivi-

ties around this time of year. Note that we do not find an increase in total 

number of donors and we do not observe a similar ‘Christmas effects’ in the 

years 2013 or 2014.

Finally, monthly donation levels of the markets in the comparison group 

remain surprisingly similar to the ones in the four treatment groups. This 

may not come as a surprise because the comparison group was not charac-

terized by a complete lack of informative cues (‘Please donate the first bot-

tles to Malteser’).

As mentioned previously, we do not consider the DID estimation to test 

the treatment effects for the other experimental phases. Instead, we rely on 

Figure 4. Sequencing of the experimental designs and the total monthly 
donations generated across all markets (in Euro).
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multilevel modelling to both explain the variation between and within mar-

kets. A null-model with only varying intercepts already replicates the con-

clusions drawn from Figure 2. With an intraclass correlation coefficient 

(ICC) = 0.80, the larger part of the variance in pre-test donation levels can be 

attributed to the variation between markets instead of variation within. 

Furthermore, we check whether the variation in donation levels during the 

experimental period can be attributed to the market or the treatments, by 

estimating a three-level varying-intercept model for which donation levels 

vary within markets (Level 3) and within treatments (Level 2). Results sug-

gest that most of the variation in the donation levels can be attributed to the 

market level in contrast to level of the treatments. Both results (not shown) 

underscore the necessity to match more similar markets together to improve 

the identification of the treatment effects.

In a next step, we focus on the two-level model (observations within 

markets) and restrict the estimation to the time periods covering the pre-test 

data and the first phase of the matched control design. Figure 6 illustrates 

the finding that the matched groups indeed vary as expected. Markets with 

initially lower levels of donation continue their trend after the intervention. 

Again, we find that cues on warm glow behaviour produce the highest 

Figure 5. Difference-in-difference estimation results (with clustered standard 
errors) for the first experimental sequence of the matched control group design. 
Model 1 covers the outcome variable “monthly donations in Euro”; Model 2 
comprises the results on the outcome variable “monthly number of donors”.
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increases in donation levels, here especially within the group of markets 

that was characterized by lower levels of refund revenue and low donations 

levels. Second, we find that the cue about the locality of empirical expecta-

tions increases average donation levels within three of our matched groups 

of market, though the increases are rather small. Both results replicate the 

finding of the DID estimation. The results for the framing of the situation as 

a social obligation and as a descriptive norm are rather inconclusive.

We then extend our analyses to include all 12 months of the experiment. 

Figure 7 shows that if any intervention leads to higher donation levels, we 

perceive the local norm condition as the one with the most frequent impact 

on donation levels. While the intervention regarding the social obligation 

fails to increase donation levels and the message of a descriptive norm does 

so only within one of the matched groups (low revenue/high donations), the 

cues about the behaviour of other customers in a particular market (the local 

norm) generate consistent but small increases in donation levels across 

groups. Again, the cue on warm glow behaviour reveals its impact espe-

cially within small markets (by revenue) that showed a priori the lowest 

average donation levels.

Finally, we apply different outcome measures (number of monthly 

donors, the ratio between donors to total number of customers as well as the 

Figure 6. Estimation results form two varying-intercept models on donation 
levels and on number of donors for the first four months, including interaction 
effects between the treatments and dummies as indicators for the matched groups.
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amount of donations per capita) that serve as a robustness check for our 

results. Summarizing the results for the number of donors as the outcome 

variable of interest (see Appendix 1), we find that the effects of the cue 

about the benefit of warm glow behaviour are more or less indistinguishable 

from zero across all groups. All other treatments do not generate consistent 

and homogeneous impact on the number individuals who opt to donate. In 

contrast, the ratio of donors to total customers increased when machines 

were assigned to the warm glow treatment group, while the other treatments 

fail to generate any lasting increases (see Figures 8 and 9 in Appendix 1). 

The only result that stands out is the sharp increase of per capita donations 

for the warm glow treatment in markets where the lowest overall donation 

levels were registered in the past. Putting it blatantly, the findings seem to 

underscore a behaviour that can best be described as the revealed behaviour 

of self-regarding altruists: supermarkets that were characterized with the 

lowest pre-test donation levels scored best in a condition that highlighted 

the self-regarding, non-monetary reward of giving to charity.

Summarizing the results, the experiments generated two takeaways. 

First, messages that frame donations as warm glow behaviour and the 

description of the local behaviour of other customers were the only cues that 

increased donation levels across the different experimental designs and 

experimental phases. Neither the framing of normative expectations nor that 

Figure 7. Estimation results form two varying-intercept models on donation 
levels and on monthly number of donors over the entire experimental period.



Neumann 117

of empirical expectations increased average donation levels by consumers 

in a consistent way. Second, despite the apparent success of the experiment 

– the experiment generated 5 out of the 6 months with the highest total 

donation levels ever recorded – the overall ratio between donors and cus-

tomers who cashed out their refund remained always below 3%. We will 

consider some possible explanation for this finding in the concluding 

chapter.

Discussion

This study presents the results of a field experiment in Germany that inves-

tigated whether strategic information cues induce consumers to donate their 

bottle refund to a charitable organization. The cues conveyed messages 

about the normative appropriateness and the empirical expectations regard-

ing the behaviour of other consumers as well as the self-regarding emo-

tional benefit of donating money to a non-profit organization (warm glow 

behaviour). In addition, the experiment included a test of the proposition 

that norm-following behaviour can be attenuated by cues about the locality 

of a descriptive norm (as proposed by Goldstein et al., 2008).

The results can be summarized as follows: first, from out pre-test data 

and from our experiments we observe that an overwhelming portion of con-

sumers prefers to keep their refunds to themselves, as the experimental 

interventions failed to generate any substantial increase in the overall 

amounts of money donated through the refund machines or an increase of 

individual donors. Although the experimental periods yielded 5 months with 

the highest overall donation levels ever recorded, neither the ratio of donors 

to customers nor the average donation levels were raised in any substantial 

fashion. Second, the cues of describing the behaviour of other consumers in 

a particular market – the local norm treatment – lead to small but consistent 

increases in donation levels. Third, the cue that addressed warm glow 

behaviour as an incentive for donating one’s refund could be identified as 

one experimental condition that lead to an increase in donation levels across 

different designs and with help of different identification strategies. Both a 

difference-in-difference estimation and multi-level models provided some 

evidence for the impact of the (self-regarding) emotional benefit of donat-

ing money to a non-profit organization due to warm glow of giving.

Together, both findings contribute to a long debate within sociology and 

economics about the appropriate theoretical assumptions of a model of man 

(Opp, 1999; Thaler and Sunstein, 2008; Vanberg, 2008). In addition, we 

gather evidence about individual decision making in real-life settings that 

can be compared to a situation individuals face when they play dictator 

games in the lab. Here, we find clear evidence that individuals can be 
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considered self-regarding actors with rather stable preferences. There is 

only a small portion of consumers who actually donated their refund with-

out a direct benefit. In parts, they did so within a decision context that high-

lighted the equally self-regarding benefit of experiencing an emotional 

‘payoff’ from altruistic giving. By this, the investigation provided one of the 

rare cases of evidence for the existence of warm glow behaviour outside of 

the lab (see for an overview Andreoni, 2006).

Another contribution to the literature lies in the observation that the 

importance of situational circumstances for norm adherence may also trans-

late to settings of consumer choices (as found in Goldstein et al., 2008). 

Cues about the empirical expectation with regard to the behaviour of other 

consumers within a particular supermarket (local norm) had a higher impact 

on donation levels in comparison to the framing of general empirical expec-

tation (descriptive norm). One possible explanation is that the more general 

information about the behaviours of others caused a ‘crowding out’ of 

potential donors across these treatments (see Huck et al., 2015). More 

research is necessary whether the impact of so-called provincial norms 

holds across different contexts and in contrast to the mere description of the 

norm following of other individuals.

The limitations of our investigations are numerous. The availability of 

precise pre-test data was missing and detailed field data after the interven-

tions started suffered from data processing problems. In retrospect, the evi-

dence regarding the impact of the treatments could have been estimated 

more precisely if the start of the interventions would have postponed until 

several months to gather more precise pre-test data. Still, it probably would 

not have changed the main take away that customers are very reluctant in 

donating small amounts of money to charity. As usual, field experiments 

face challenges because exogenous variables are hard to control. Usage of 

the donation button may have been difficult and may have led to an errone-

ous refund decisions in the case of mishandling the procedure. Finally, cus-

tomers may have a negative view of the non-profit organization that would 

have profited from the donations, perhaps because the German division of 

the catholic Order of Malta is perceived negatively in an area mostly popu-

lated by citizens of non-denomination. Studies have found that religious 

persons or individuals who show a stronger certainty with regard to their 

religious faith are also more likely to contribute to religious purposes (e.g. 

Corcoran, 2013). Unfortunately, we cannot control for the religiosity of cus-

tomers, but we also do not expect any antagonistic perception of the well-

known and widely respected work of the Order of Malta in Germany and 

Saxony in particular.

What can explain the rather low levels of donations? One explanation 

could be that the effort of storing empty bottles at home, bringing them 
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back to the supermarket and carrying them to the machine induces an addi-

tional effort that customers have to bear. Donating the refund simply sacri-

fices these efforts and incurs additional costs beyond the amount donated. 

One possible theoretical explanation is provided by the theory of goal-

framing (Lindenberg, 2009; Lindenberg and Steg, 2007).10 There, individ-

uals deal with social situations by focusing on certain foreground and 

background goals. The three main goals identified by the theory are a 

hedonic goal (short term), a gain goal (long term) and a normative goal (to 

‘act-appropriate’, see Lindenberg, 2009: 57). Any of the three can be a 

foreground goal that is perceived as focal through a cognitive process of 

selective activation, hence ‘people are made to be momentarily rather one-

sided by the goal that is focal at the moment’ (Lindenberg, 2009: 56). 

Therefore, only one of three goals can be the focal goal in a particular situ-

ation, with the other two serving the role as background goals. Which goal 

will represent the focal one depends on whether a cue (internal or external) 

activates a certain goal frame, from which all subsequent processes are 

governed. Therein, focal goals can be weakened or strengthened by the 

background goals.

At the refund machine, we can assume that customers arrive at supermar-

kets with a clear focus – satisfying the hedonic short-term goal of cashing out 

the refund. In accordance with the theory, one can also assume that hedonic 

short-term goals usually represent the strongest, normative goals the weakest 

incentives for certain actions, especially within a consumption setting 

(Lindenberg, 2009). Unless the normative goal receives ‘more personal, 

social and institutional support than do the other overarching goals in order 

to be […] dominant’, the hedonic goal will constitute the dominant frame in 

the particular situation. If customers would experience external rewards 

from third parties (bystanders, the market staff) for donating money or would 

they experience sanctions in the form of vilification or dismissal as a result 

of cashing out the refund, the normative goal may overrule the a priori fore-

ground goal. But given that the donations are performed anonymously, alone, 

without any form of third-party gratification or the opportunity to signal 

one’s own trustworthiness through charitable giving (see Fehrler and 

Przepiorka, 2013), the low donation levels may not come as such a surprise.
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Notes

 1. Source: https://www.nptrust.org/philanthropic-resources/charitable-giving 

-statistics/ (accessed 29 November 2017).

 2. Numerous studies exist that investigate the impact of warm glow giving and 

social norms on individual decision making in laboratory experiments. See 

the overview in Andreoni (2006) and Kimbrough and Vostroknutov (2016). 

Some studies vary the pool of participants, for example, Liebe and Tutic 

(2010) who investigate the effect of status on altruistic giving by playing 

dictator games with pupils from different schools. Lately, Chang et al. (2018) 

have argued that framing may occur because they evoke different norms, but 

they test their prediction in a laboratory experiment and not in the field.

 3. We could not investigate psychological traits that are usually measured through 

surveys. We assume that cost–benefit aspect with regard to the tax deductibility 

of donations does not play a role in our setting. Also, the aspects of gains in 

reputation are absent, due to the conditions of decision. We return to this point 

in the concluding section. For general overviews on the determinants of philan-

thropy, see Bekkers and Wiepking (2011) and Sargeant and Woodliffe (2005).

 4. For instance, the just recently published Handbook of Field Experiments 

(Banerjee and Duflo, 2017) does not cover a single field experiment that tests 

warm glow giving, although it covers several empirical investigations that are 

concerned with how individuals have preferences about the outcomes of others, 

thus social preferences. We do not use this term, as we follow the arguments 

made elsewhere (Kimbrough and Vostroknutov, 2016; Vanberg, 2008).

 5. The Order of Malta is international catholic non-profit organization that pro-

vides care services for the elderly and sick. Another area where the organiza-

tion is involved is social work and ambulant medical assistance and it also has 

an international branch that focuses on emergency aid and disaster manage-

ment. In large parts, this work is performed voluntarily by 50,000 volunteers 

and 30,000 professional workers in Germany alone.

 6. This formulation resembles survey items that attempt to measure an obligation 

to pay (see Liebe et al., 2011). Note these are our own translations from the 

German language.

 7. We started our intervention in November 2015 after having contacted the 

manufacturer of the refund machines. We were assured that the precise data 

would be available, but it turned out that all machines had to undergo a manual 

software update to enable the provision of detailed monthly data. This costly 

procedure was performed only after the beginning of the first intervention, in 

the first week of January 2016. That is why the first experimental phase was 

prolonged by 2 months.

 8. For example, if 2 months (e.g. June and July) were reported with missing data, 

total refund numbers from August in comparison to May were used to compute 

the average levels.

 9. One meta-study on dictator games has reported that on average only 36% (in 

contrast to our 98.9%) do not send any money to the unknown recipient (Engel, 

2011: 584).

https://www.nptrust.org/philanthropic-resources/charitable-giving-statistics/
https://www.nptrust.org/philanthropic-resources/charitable-giving-statistics/
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10. The author would like to thank Rafael Wittek for this remark during a presenta-

tion of this study in the summer of 2016.
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Figure 8. Difference-in-difference estimation results (with clustered standard 
errors) for the first experimental sequence of the matched control group design. 
The first results (left) cover the outcome variable “monthly per capita donations 
(in Euro)”; the second model (right) comprises the results on the outcome 
variable “ratio of donors/customers”.
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Figure 9. Estimation results from two varying-intercept models on per capita 
donation levels (in Euro) and on the ratio of donors/ customer (in per cent) over 
the entire experimental period.


