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We  study  the  distribution  and  evolution  of  payments  in  a Pay-What-You-Want  restaurant.  Despite  miss-
ing  price  tags  and  despite  the  option  to pay  nothing  at all,  we  observe  that  the  vast  majority  of guests
makes  strictly  positive  payments.  Over  the  two  years  covered  by  our data,  average  payments  decline
slightly,  converging  at a  positive  level.  At  the  same  time,  the  number  of daily  guests  increases  steadily,
resulting  in a  considerable  increase  in  total  revenues.  We  discuss  one  possible  interpretation  of  the  long-
term trend  in  payments  in terms  of  social  norms.  We  further  show  that  short-term  fluctuations  in average
49
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payments  are  partly  explained  by exogenous  weather  changes.  We  provide  evidence  that  – in  line  with
work  in  psychology  – weather-induced  changes  in  mood  affect  payments.

© 2010 Elsevier Inc. All rights reserved.
ocial norms

. Introduction

Prices are a fundamental concept in economics. They serve as
 powerful device to allocate resources and there is a long tradi-
ion of studying price formation and pricing strategies in (more
r less) competitive markets. Yet, economists know little about a
ricing scheme that has recently gained considerable attention:
ay-What-You-Want pricing (henceforth PWYW). Anecdotal evi-
ence indicates a steady dispersion of PWYW schemes in quite
ifferent markets.1 Among the most prominent cases was the
elease of a PWYW album by the band Radiohead in 2007. In
otal, the album was downloaded approximately two million times.
ccording to comScore, 40% of those who downloaded paid for it,
t an average of $6 each.2 Hence, despite missing price tags, (some)
onsumers pay positive prices. This point is confirmed in the recent
Please cite this article in press as: Riener, G., Traxler, C., Norms, moods, an
You-Want restaurant. J. Socio-Econ. (2011), doi:10.1016/j.socec.2011.07.00

eld experiment by Gneezy et al. (2010).  During eight days, they
ffered visitors at Disneyland a souvenir photo. In one treatment,
he photos were sold at a fixed price, in another treatment, people

∗ Corresponding author. Tel.: +49 (0)228 91416 69; fax: +49 (0)228 91416 62.
E-mail addresses: gerhard.riener@uni-jena.de (G. Riener), traxler@coll.mpg.de

C. Traxler).
1 See the literature discussed below, in particular, Kim et al. (2009).  Stephen
ubner’s NY Times blog offers further anecdotes on various PWYW business models.
2 Wired Magazine, No. 16/01, accessible online at http://www.wired.com/

ntertainment/music/magazine/16-01/ff yorke.

053-5357/$ – see front matter ©  2010 Elsevier Inc. All rights reserved.
oi:10.1016/j.socec.2011.07.003
could pay what they wanted. The authors identify a positive effect
of PWYW on photo revenues.3 While their evidence convincingly
documents a substantial amount of positive payments in a one-
shot setting, it remains unclear to which extent we would observe
positive payments over a longer period – in particular, in a mar-
ket where consumers can self-select into a PWYW institution and
repeatedly face a PWYW scheme with the same ‘seller’.

The main contribution of this paper is to provide systematic
evidence on the evolution of payments and revenues in a PWYW
restaurant in Vienna, where consumers can pay what they want
for food. We observe more than 80,000 individual payments over
two years. None of the customers is pivotal to the existence of
the restaurant and no customer is excluded from visiting again,
independent of past payments. Consequently, individuals who  are
solely driven by monetary self interest should pay nothing. In line
with other evidence, we clearly reject this prediction. Only 0.5% of
all payments are zero. In the first six months after the restaurant’s
opening, the average payment was D 5.65. In the following two
d free lunch: Longitudinal evidence on payments from a Pay-What-
3

years, payments steadily declined, but only by 12% to an average of
D 5. Making use of the micro data, we  find that the decline occurred
basically in all deciles of the payment distribution, but the decline

3 Gneezy et al. (2010) interact the fixed-price versus PWYW – treatment with
a  charity treatment, where half of the photo revenues went to a patient-support
foundation. It turns out that the positive effect of PWYW on revenues is particularly
strong in the interaction with the charity treatment.

dx.doi.org/10.1016/j.socec.2011.07.003
dx.doi.org/10.1016/j.socec.2011.07.003
http://www.sciencedirect.com/science/journal/10535357
http://www.elsevier.com/locate/soceco
mailto:gerhard.riener@uni-jena.de
mailto:traxler@coll.mpg.de
http://www.wired.com/entertainment/music/magazine/16-01/ff_yorke
http://www.wired.com/entertainment/music/magazine/16-01/ff_yorke
dx.doi.org/10.1016/j.socec.2011.07.003
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Table 1
Mean payments and number of daily guests per half year (standard deviation in
parenthesis).

Payment Guests per day No. obs.

2005 1st half (first 3 days) 5.54 (2.11) 142.76 (7.77) 427
2005 2nd half 5.65 (1.97) 135.32 (37.67) 17,572
2006 1st half 5.38 (1.85) 149.47 (28.15) 20,917
2006 2nd half 5.13 (1.70) 175.61 (55.54) 19,724

rant’s 19 tables. The average PWYW payment was D 5.26. Over
time, payments declined from D 5.64 in the second half of 2005 to
D 4.97 in the first half of 2007.5 At the same time, the number of
daily guests increased steadily.6

4 If people were – despite the missing service component – guided by tipping
norms (Azar, 2004, 2007) – one should note that Austria has no ‘percentage’ tipping
norm as it is common in North America. Austrians simply bring the amount up to
a  round sum. For a regularly priced coke at D 2.10, a guest might then pay D 2.50.
Compliance with the Austrian tipping norm might therefore explain some positive
PWYW payments, but it certainly does not account for payments with a median of
D  5. Recall further that guests pay the total amount for the drinks plus the PWYW
payment. Hence, a PWYW norm of D 5 does in general not assure paying a round
sum.

5 To put these number into perspective, note that the average price for a set lunch
ARTICLEOCECO-1090; No. of Pages 8
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as substantially stronger at the top quartile of the payment dis-
ribution as compared to the lower quartile. The data further reveal
hat the decline in payments slowed down over time, suggesting a
onvergence of payments. While our data do not allow us to iden-
ify the motives for positive PWYW payments, we  note that the
bserved pattern is consistent with models of social norms and fits
he concept of norm convergence (Azar, 2004, 2007; Mengel, 2008).

We further document that the number of daily guests increased
y more than 50% during our observation period. Hence, PWYW
eems to attract customers. Since payments declined only mod-
stly, the restaurant experienced an increase in revenues from
WYW payments by nearly 40%. This underestimates the overall
ncrease in revenues, as it does not include revenues from drinks
which are sold at fixed prices). Summarizing the first set of find-
ngs, we document that positive PWYW payments survive over
ime: despite the option to self-select into the restaurant and to pay
othing at all, nearly all people make strictly positive payments. As
he positive payments are fairly stable, the sizable increase in cus-
omers translated into a considerable rise in PWYW revenues. This
nding is the first contribution of our paper.

The second contribution is to highlight the role of moods in
xplaining short-term variation in payments. Moods affect peo-
le’s behavior beyond more sophisticated and conscious decision
trategies. This notion finds support by the experimental evidence
rom Loewenstein (2004) and Kirchsteiger et al. (2006).  A solid
ody of psychological research further documents the impact of
eather on moods (see, for instance, Keller et al., 2005). Motivated

y this evidence, we consider weather-induced changes in moods
nd document their impact on individual PWYW payments. Con-
rolling for temperature, our data reveal a significant influence of
unshine on payments. The effect differs between different sea-
ons: during summer months, long sunny periods have a negative
ffect on PWYW payments, whereas there is a positive relationship
n autumn. These results are in line with the findings by Keller et al.
2005), who observe seasonal specific effects on self reported mood
ariables.

As pointed out above, longitudinal evidence on payments in an
open’ PWYW institution – i.e., a market where consumers can self-
elect into PWYW – is scant. Kim et al. (2009) conducted three
xperiments, in which they temporarily (for up to two weeks)
ntroduced PWYW at a ‘conventional’, posted-price restaurant, a
inema and a deli. They find significantly positive PWYW pay-
ents and, in two of the three experiments (deli and restaurant),

n increase in short-run revenues. The rich design of their study
lso included a complementary survey, which indicates that pay-
ents are mainly driven by what consumers consider as a fair price.

esults for a related pricing scheme is provided by Levitt (2006).
or the period 1993–2001, he finds a modest decline of voluntary
ayments for bagels and donuts under an honor system.  Under an
onor system, however, there are usually explicitly posted prices
see, e.g., Pruckner and Sausgruber, 2009). In Levitt’s case, these
rices changed several times during the observation period, and the
rice increases indeed had a positive effect on voluntary payments.

 recent paper by Regner and Barria (2009) studies voluntary pay-
ents at an online music label. Similar to Levitt’s study – but in

ontrast to our case – payments are made without face-to-face
ommunication. Moreover, the music label posted binding mini-
um  prices. Gautier and van der Klaauw (2011) analyze voluntary

ayments for a hotel stay during a special promotional campaign.
gain, their research design included explicitly posted prices. The
bsence of any prices or pre-existing payment recommendations
which may  serve as reference points – is the key difference
Please cite this article in press as: Riener, G., Traxler, C., Norms, moods, an
You-Want restaurant. J. Socio-Econ. (2011), doi:10.1016/j.socec.2011.07.00

f all of these papers to the PWYW institution studied in our
aper. Moreover, none of these contributions considers the role
f moods or studies the evolution of PWYW revenues over a longer
eriod.
2007 1st half 4.97 (1.85) 212.12 (43.36) 23,001

Total 5.26 (1.86) 170.36 (51.59) 81,641

The remainder of the paper proceeds as follows. Section 2
describes our data and offers a descriptive analysis of PWYW
payments and revenues. Section 3 discusses a framework to
understand the long-term evolution of as well as the short-term
fluctuations in payments. We  derive predictions which are then
confronted with the data in Section 4. Section 5 concludes.

2. Data and descriptive analysis

Our data come from a PWYW restaurant (‘Wiener Deewan’) in
the city center of Vienna. The restaurant offers self-service, buffet-
style Pakistani food (lunch and dinner; opening hours are Monday
to Saturday, 11 am to 11 pm)  and is considered one of the best curry
huts in the city. The drinks have fixed prices (at standard price lev-
els), but guests may  pay as they wish for the food. Before leaving
the place, consumers pay their drinks plus the voluntary PWYW
payment. The total amount is paid at the counter in a face-to-face
interaction with restaurant staff. The staff records the voluntary
payment in classes of 50 D -cents. Zero payments are possible and
are recorded, too. If someone pays for n ≥ 2 guests from a table,
the average PWYW payment per person is recorded. Note that no
single customer is pivotal to the existence of the restaurant and
no customer is excluded from visiting again, independent of past
payments. Let us further stress that the restaurant is operated on a
self-service basis: service personnel only cleans up the table after
guests leave. Hence, the tipping component in PWYW payments
can be treated as negligible.4 Finally, note that the restaurant has
no air conditioning, like the vast majority of places in Vienna.

2.1. PWYW payments

Table 1 shows summary statistics on payments and the number
of guests for the first two years after the opening of the restaurant in
June 2005. The sample period covers 81,641 individual payments.
Overall, an average of 170 daily guests were served at the restau-
d free lunch: Longitudinal evidence on payments from a Pay-What-
3

at  a comparable restaurant in this part of Vienna was approximately D 7.50 during
our  sample period.

6 A considerable fraction of these guests visited the restaurant repeatedly. Data
from a survey conducted in June 2007 indicate that 81% (50%) of the guests eat at
least once (twice) per month at the restaurant (Riener, 2010).

dx.doi.org/10.1016/j.socec.2011.07.003
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ernel density estimate (Parzen kernel function with a width of 1.5).

The distribution of payments is illustrated in Fig. 1. Despite
he option to pay nothing at all, the fraction of zero payments
payments of D 1 or less] accounts for only 0.53% [0.63%] of all
bservations. The clear mode and median of the payment distri-
ution is at D 5. Non-round payments (3.50, 4.50, 5.50, etc.) occur
t a much lower frequency. Note further that the distribution is
ositively skewed. At the top of the distribution, more than 4% of
ayments are above D 10.

The left panel of Fig. 2 illustrates the evolution of PWYW pay-
ents over time. In the first hundred days after the opening,

verage payments were typically above D 5.50. In the following 100
ays, the mean fluctuated around D 5.50. For days 200–400, mean
ayments were in the range between D 5.00 and D 5.50. After the
rst 400 days, average payments started to drop below the level
f D 5.00. The median payment followed a similar trend: initially
here was substantial variation, with median payments above D
.00. After the first 100 days, the median converged quickly to D
.00. Between days 200 and 450, the median payment remained
lmost constant at this value – which may  have served as a focal
Please cite this article in press as: Riener, G., Traxler, C., Norms, moods, an
You-Want restaurant. J. Socio-Econ. (2011), doi:10.1016/j.socec.2011.07.00

oint. The median falls short of this level only at the end of our
bservation period.

ig. 2. Evolution of PWYW payments over time. Note: The left panel displays the evoluti
ight  panel shows the frequency of D 5 payments per week.
 PRESS
o-Economics xxx (2011) xxx– xxx 3

The right panel of Fig. 2 displays the weekly frequency of D
5-payments. While only 20–30% of all payments were exactly D
5 during the first 100 days, this share increased and fluctuated
between 30 and 60% for a long time. After 350 opening days, the
frequency further increase and remained in the range between
roughly 50–80%. For the last 100 opening days covered by our sam-
ple, more than 70% of all payments were exactly D 5. During this
period, there is one week in which more than 90% of customers
made PWYW payments of exactly D 5.

2.2. Daily guests and PWYW revenues

The average number of daily guests increased from 102.89 dur-
ing the first 100 days after the restaurant opened up to 212.11
during the last 100 days covered by our sample. The increase in
guests is still sizeable, but less pronounced if one compares the
first (roughly 140 guests) with the last half year of our observa-
tional period (about 210 guests; see Table 1). The upward trend is
also depicted in Fig. 3. Since the decline in PWYW payments was
only modest, the increasing popularity of the restaurant resulted in
a substantial increase in revenues. The evolution of revenues from
PWYW payments (i.e., without revenues from drinks) is displayed
in Fig. 3. The figure shows that daily PWYW revenues initially fluc-
tuated in the range of D 500–900. After a short slump around day
300 (corresponding to July and August 2007, when many people
from Vienna are on vacation), daily PWYW revenues moved within
the range of D 750–1200. A clear picture is also provided by the
following comparison: in the first full month covered by our data,
PWYW revenues amounted to D 14,460. In the last month, the cor-
responding figure was D 27,262 – nearly twice as large. The increase
in revenues would be even more pronounced if one includede the
revenues from drinks (which are not covered by our data). Hence,
regarding revenues, the restaurant developed successfully. While
we do not have precise information about the restaurant’s costs
for food per person, we  know that it is substantially below D 5.
Since average PWYW payments remained close to D 5, the boost
in the total number of guests should therefore translate into higher
profits. In addition, the increase in the number of guests should
also generate higher profits from drinks, too (given that prices for
d free lunch: Longitudinal evidence on payments from a Pay-What-
3

tual profits for the hypothetical case under a standard, posted price
regime), however, one cannot judge the absolute success of PWYW.

on of daily mean and median PWYW payments (with a 6-day rolling average); the

dx.doi.org/10.1016/j.socec.2011.07.003
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employees are expected – by their own peers as well as the
restaurant staff – to pay significantly more than an undergradu-
Fig. 3. Development of daily guests and daily PWYW revenues.

onetheless, it is interesting to see that, in contrast to the scenario
n which the restaurant quickly goes bankrupt because of selfish
onsumers who self-select into the restaurant to regularly enjoy a
ree lunch (or dinner), the PWYW restaurant successfully managed
o survive in a competitive market for more than two  years.

. Explaining PWYW payments: norms and moods

.1. Explaining long-term trends: social norms

One possible way to interpret the substantial fraction of posi-
ive payments and the payment trend observed in our data is based
n social norms (Elster, 1989). A rational homo oeconomicus has
ittle reason to make a positive payment at this restaurant. How-
ver, in the context of social norms, individuals may  face costs of
eviating from what is considered to be the payment norm – in
articular, from undercutting the norm.7 In principle, these costs
ould stem from internal, emotional sanctions (feelings like shame
r guilt, associated with an internalized social norm) as well as
rom external norm enforcement. The latter might take the form
f social disapproval by other guests or the restaurant staff – recall
hat payments are made in a face-to-face interaction – or sanctions
n repeated interaction (e.g., unfriendly treatment at the next visit).
ndividuals then face a trade off between compliance with the pay-

ent norm and economizing on PWYW payments. Hence, positive
ayments can be rational.8

Interpreting our data from the perspective of a social norms
ramework, one might argue that initially, when the restaurant
pened, a norm had not yet been established. Over time, guests
ho come repeatedly might learn about the payments of their peers

nd accordingly update their perceptions about what is considered
o be the norm. The individuals’ behavior shapes a norm – e.g.,
tick to the average payments among your peers – and the norm
nduces a certain behavior. Individuals balance their marginal costs
rom undercutting the payment norm – and incurring internal or
xternal sanctions – with their marginal economic gains. Payments
Please cite this article in press as: Riener, G., Traxler, C., Norms, moods, an
You-Want restaurant. J. Socio-Econ. (2011), doi:10.1016/j.socec.2011.07.00

ight then converge either to a positive payment norm or the norm
ompletely erodes. In the latter case, PWYW payments would soon
pproach zero. Our data clearly reject the case of norm erosion.

7 There might also be individuals who decide to pay more than the norm, in order
o  gain social approval.

8 See Akerlof (1980) for a classical model on social norms, as well as Azar (2004,
007),  Balestrino and Ciardi (2008), Lopez-Perez (2009), Mengel (2008) or Traxler
2010) for more recent contributions.
 PRESS
o-Economics xxx (2011) xxx– xxx

Fig. 2 illustrates that average payments declined, but median pay-
ments converged to a level of D 5. At the end of our sample period,
there are some weeks where more than 80% of all payments were
exactly D 5. One might argue that over time this level was perceived
as the payment norm.

Based on our data it is hard to come up with a direct test of our
interpretation of the payment trends in terms of social norms and
norm convergence.9 Nevertheless, one can derive several testable
predictions. First, a convergence pattern implies that the variance
of payments should decline over time and that one should observe
a higher fraction of payments that are in line with the payment
norm. The observed decline in the standard deviation of payments
(see Table 1) and the evolution of the frequency of D 5-payments
(see right panel of Fig. 2) are in line with this prediction. As the initial
payment distribution is positively skewed (with higher payments
being further away from the initial mean than lower payments),
convergence further implies that we should observe a stronger
decline in PWYW payments at the top of the payment distribu-
tion as compared to the lower end of the distribution. To consider
this possibility, we will run quantile regressions to study whether
the evolution of payments over time differs for different segments
of the payment distribution.

Second, payments might be sensitive to the number of guests
at the restaurant. In particular, we  expect that the scope for social
disapproval by other guests or by the restaurant staff (e.g., while
paying at the counter) is smaller on busy days with many guests.
If this is the case, we expect the number of guests to have a nega-
tive impact on PWYW payments. It is not clear, however, if there
is indeed less disapproval by the restaurant staff on busy days.
Expressing disapproval does not require a long time and it is often
an automatic, non-volitional response. One could even come up
with the opposite prediction: if there were very few people at the
restaurant, more people could also increase the scope for social
disapproval. However, we  do not think that our data are in this
range. The popularity of the place resulted in a substantial amount
of guests eating at the restaurant from the very first opening day.
Hence, we hardly observe any days where there are few guests at
the restaurant.10 One could also argue that the quality of the ser-
vice is lower on busy days. Recall, however, that there is hardly any
service at this restaurant in the first place (see Section 2 above). It is
nevertheless possible that a high number of guests makes the stay
in the restaurant less pleasant, affecting negatively the customers’
payments.

Third, we  expect the composition of the restaurant’s guests
to have an impact on payments. The PWYW restaurant is closely
located to the main building of the University of Vienna, on the one
hand, and to the Vienna Stock Exchange, on the other hand. This
location produces a quite heterogeneous composition of guests. A
survey conducted in the first week of June 2007 (during the term)
finds that 62% of guests were university students. The remaining
guests were mainly mid-level and some managerial employees
(Riener, 2010). This distribution is strongly affected by term breaks
and other university holidays, when the student share drops well
below 50%. In the context of a type-specific norm, well-dressed
d free lunch: Longitudinal evidence on payments from a Pay-What-
3

ate student. We  therefore expect to observe significantly higher

9 The survey data from Kim et al. (2009) indicate that PWYW payments are shaped
by  consumers’ considerations about a fair price. This might be interpreted as an
internalized norm about making a fair payment.

10 Only on 5 out of the 532 days covered by our data, there are less than 50 guests at
the restaurant. Communication with the restaurant staff suggests that they perceive
the place to be busy with 100 or more guests – which is the case on 91% of all days
in our sample.

dx.doi.org/10.1016/j.socec.2011.07.003
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ayments during university holidays (controlling for the number of
uests and season-specific effects), when fewer students and more
mployees eat at the restaurant. Even with one homogeneous pay-
ent norm, we would arrive at the same prediction, when income

ffects alter the marginal costs and benefits from norm compliance
or the different types of guests. For business people, the marginal
enefits from saving 50 cent by undercutting a payment norm
ight be smaller than for students. In either case, we expect higher

ayments during university holidays.

.2. Moods as driving source of short-run fluctuations?

Beyond the long-term trend, there is quite some variation in
ayments within short time periods. One reason behind these
uctuations in PWYW payments could be related to changes in
oods. Moods affect people’s behavior on top of more sophisti-

ated and conscious decision strategies that trade off the marginal
osts and benefits from PWYW payments (see, among many oth-
rs, Loewenstein, 2004). A widely recognized channel capable of
hanging moods is weather.11 In a seminal study in social psy-
hology, Cunningham (1979) examined altruistic behavior and its
elation to temperature, sunshine and other weather variables. He
ound a strong relationship between the amount of sunshine and
ro-social behavior and weaker relations for temperature. He also
eported positive correlation between tipping behavior and sun-
hine in a restaurant. This in line with the experimental evidence
rom Kirchsteiger et al. (2006),  who show that good mood implies

ore generosity. Keller et al. (2005) review results of a study by
atson (2000) on the influence of weather on self-reported mood.
hile Watson did not find any effect of weather variables (sun-

hine, temperature, barometric pressure and precipitation) over
he whole year, Keller et al. (2005) considered season-specific
ffects. They found that pleasant weather – with the notion of

pleasant’ depending on the season – has a significant impact on
oods. These results are in line with psychological models as, e.g.,
nderson’s (1989) analysis of weather and aggression: ‘discom-

ort’ – deviation from an comfortable weather situation – plays a
ignificant role in determining moods.

Given this body of evidence, we expect people who are in good
ood to pay more in our PWYW restaurant. As we  do not have

ccess to any direct measure of mood, we use exogenous varia-
ion in weather conditions that is correlated with peoples’ mood
Keller et al., 2005). The identification of weather-induced changes
n mood on PWYW payments is complicated by the fact that vari-
tion in weather alters behavior beyond moods. Most importantly,
eople might adjust the quantity they eat and drink. If, for instance,
eople drink more on sunny days, the increased consumption of
rinks – that have fixed prices – might crowd-out the generosity
or PWYW payments for food. As we do not observe the amount
f drinks and food consumed, we have to control for correlates of
rinking and food intake. In a comprehensive review of the lit-
rature, Stroebele and De Castro (2004) show that temperature
nfluences food intake, whereas sunshine does not. People eat more
n cold periods, as the body needs more energy to keep the body
Please cite this article in press as: Riener, G., Traxler, C., Norms, moods, an
You-Want restaurant. J. Socio-Econ. (2011), doi:10.1016/j.socec.2011.07.00

emperature. A similar statement can be made regarding bever-
ges: higher temperature causes higher consumption of beverages
Wansink, 2004). However, there is no evidence that sunshine per se
i.e., after controlling for temperature) has any effect. Based on this

11 While the connection between weather, moods and behavior has been subject
o  research in nearly all areas of social science, the evidence for economic behavior
s  mostly focused on financial markets. The analysis by Saunders (1993) suggests
hat NY stock prices are correlated with cloud cover: denser cloud cover goes hand
n  hand with lower stock indices. Similar findings are discussed by Hirshleifer and
humway (2003).
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evidence, we will make the identifying assumption that – after con-
trolling for temperature – sunshine only affects PWYW payments
via the impact on people’s mood.

3.3. Empirical approach

In the following, we use PWYWit, an individual PWYW payment
(not including drinks) on day t, as dependent variable. We  account
for a non-linear time trend, captured by the coefficients ˛1 and
˛2 (Dayt counts the restaurant’s opening days since foundation).
As additional control variables we  include the number of guests,
Guestst, and a dummy  indicating University holidays, Holidayt. As
discussed above, we expect the number of guests to have a negative
impact and the change in guest types during university holidays to
have a positive impact on PWYW payments, i.e., ˇ1 < 0 and ˇ2 > 0.

To assess the effect of weather-induced changes in moods, we
use data on sunshine duration, Sunt, and the average daily tem-
perature in Vienna, Tempt, provided by the Austrian Institute for
Meteorology and Geodynamics. Motivated by the results from
Keller et al. (2005) discussed above, our main focus is on �1, which
measures the season-specific effects of sunshine on PWYW pay-
ments. In addition, we control for season-specific effects as well as
temperature.12 The estimated model is

PWYWit = ˛1Dayt + ˛2Day2
t + ˇ1Guestst + ˇ2Holidayt

+�0

⎛
⎜⎝

Springt

Summert

Fallt
Wintert

⎞
⎟⎠ + �1Sunt ×

⎛
⎜⎝

Springt

Summert

Fallt
Wintert

⎞
⎟⎠

+�3Tempt + �it

(1)

As argued above, by controlling for temperature, we  capture
weather-related changes in consumption of food and drinks that
might affect payments. However, temperature might also affect
people’s mood. Thus, the coefficient of temperature is hard to
interpret and of minor interest. In contrast, the �1 coefficients on
sunshine should capture the mood-related changes in behavior
after controlling for temperature. Hence, the vector �1 will give
us conservative estimates for the effects of weather-induced mood
changes on PWYW payments.

4. Results

We  start having a look at the long-run trend in payments. In a
first specification, we  regress individual payments on a linear and
squared time trend. As additional controls, we only include a full
set of weekday dummies (not reported) and season-specific effects.
The estimation results, reported in column (1) of Table 2, confirm
the visual impression obtained from Fig. 1. Payments decline, but
the decline becomes smaller over time, suggesting a convergence
pattern. The case of convergence is further backed by quantile
regressions, reported in Table 3. For the relevant period covered
by our sample, the estimated coefficients imply a substantially
stronger decline in payments at the top quartile of the payment
distribution, as compared to the lowest quartile. This implies that
d free lunch: Longitudinal evidence on payments from a Pay-What-
3

the spread in the payment distribution declined over time. Qualita-
tively similar results are obtained for the highest and lowest decile,
respectively.

12 As Eq. (1) does not include a constant, we can use dummies for all four seasons
without getting perfect multicollinearity. Note that we do not include variables for
the season-specific effect of temperature. This is motivated by the evidence from
Stroebele and De Castro (2004), which points to an absolute rather than a season-
specific effect of temperature on consumption. Moreover, non-interacted effects are
absorbed by the season dummies.

dx.doi.org/10.1016/j.socec.2011.07.003
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Table 2
Regression results (dependent variable: PWYWit).

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

Opening days since foundation −0.0020*** −0.0020*** −0.0017*** −0.0017***

(0.0003) (0.0003) (0.0003) (0.0003)
Opening days, squared 0.98*** 10−6 1.35*** 10−6 0.96** 10−6 0.83** 10−6

(0.38 10−6) (0.37 10−6) (0.38 10−6) (0.40 10−6)
Number of guests −0.0016*** −0.0012*** −0.0012***

(0.0004) (0.0004) (0.0005)
University holidays 0.2539*** 0.2530***

(0.0509) (0.0531)
Sun  × Spring −0.0035

(0.0051)
Sun  × Summer −0.0393***

(0.0075)
Sun  × Autumn 0.0163***

(0.0062)
Sun  × Winter 0.0050

(0.0076)
Temperature 0.0003

(0.0003)
Spring  6.107*** 6.282*** 6.163*** 6.136***

(0.065) (0.074) (0.078) (0.099)
Summer 6.294*** 6.396*** 6.132*** 6.384***

(0.066) (0.038) (0.082) (0.121)
Autumn 6.112*** 6.292*** 6.182*** 6.038***

(0.062) (0.074) (0.078) (0.093)
Winter 6.261*** 6.415*** 6.283*** 6.239***

(0.067) (0.074) (0.077) (0.084)

Observations 81,477 81,477 81,477 81,050
R2 0.891 0.892 0.892 0.893

Notes: OLS estimations with standard errors (robust to heteroscedasticity and clustered on observation day) in parentheses. All estimations include a full series of weekday
dummies. The weather time-series starts with July 1, 2005. Specification (4) thus drops the observations from the last 3 days in June 2005.

*** Significance at the 1%-level.
** Significance at the 5%-level.

Table 3
Quantile regressions (dependent variable: PWYWit).

10th pctl. 25th pctl. 75th pctl. 90th pctl.
(1)  (2) (3) (4)

Opening days since foundation −0.0020 −0.0022 −0.0031 −0.0036
(0.0000) (0.0000) (0.0002) (0.0002)

Opening days, squared 0.77 10−6 0.83 10−6 0.86 10−6 0.98 10−6

(0.17 10−6) (0.23 10−6) (0.25 10−6) (0.37 10−6)
Number of guests −0.0001 −0.0000 −0.0036 −0.0040

(0.0000) (0.0000) (0.0002) (0.0003)
University holidays 0.4321 0.5007 0.4547 0.2926

(0.008) (0.0002) (0.0341) (0.0394)
Spring  3.632 4.054 7.352 9.170

(0.061) (0.040) (0.065) (0.077)
Summer 3.750 4.719 8.070 10.066

(0.066) (0.045) (0.070) (0.098)
Autumn 3.597 4.031 7.118 8.944

(0.069) (0.058) (0.076) (0.125)
Winter 3.634 4.053 7.431 9.112

(0.067) (0.051) (0.063) (0.091)
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w

suggest that revenues would be maximized with roughly 1500 daily
guests – which is clearly beyond the restaurant’s capacity limit. The
maximum number of daily guests observed in our sample is 340.
Observations 81,477 

otes: Estimation results from quantile regressions with standard errors in parenth

Specification (2) of Table 2 includes the number of guests as an
dditional explanatory variable. As motivated above, we expect the
ariable to have a negative effect on PWYW payments. The regres-
ion confirms this expectation, showing a highly significant effect.
he coefficient indicates that a one standard deviation increase in
he number of daily guests results in a modest decline in indi-
idual payments of 8 cent (1.5% of the average payment). Recall
hat the restaurant is quite busy on nearly all days covered by our
ample (see fn. 10). Hence, as discussed above, one might inter-
Please cite this article in press as: Riener, G., Traxler, C., Norms, moods, an
You-Want restaurant. J. Socio-Econ. (2011), doi:10.1016/j.socec.2011.07.00

ret this finding as evidence that the scope for norm enforcement
e.g., via social disapproval) is only slightly smaller on busy days
ith many guests in the restaurant. An alternative interpretation
ould be that payments are lower on days when the stay in the
81,477 81,477 81,477

ach reported coefficient is significant at the 1%-level.

restaurant is less pleasant, as it is more crowded.13 From a revenue-
maximizing perspective, the finding is interesting, as it highlights
that PWYW revenues do not monotonically increase in the num-
ber of daily guests. However, the point estimates from column (2)
d free lunch: Longitudinal evidence on payments from a Pay-What-
3

13 One might question the direction of causality underlying this effect. Addressing
this concern, we ran 2SLS regressions using extreme weather events as instru-
ments for the number of guests. The estimates yield qualitatively very similar results
(available from the authors).

dx.doi.org/10.1016/j.socec.2011.07.003
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Specification (3) of Table 2 estimates the impact from the change
n the composition of guests at the restaurant that is associated

ith a university holiday. The estimated coefficient on the holiday
ummy  is highly significant and – confirming our expectations –
ositive. PWYW payments are 25 cent (5% of average payments)
igher when the university is closed, i.e., when fewer students and
elatively more business people eat at the restaurant.14 The obser-
ation is in line with the evidence from Kim et al. (2009),  who  report

 positive correlation between income and PWYW payments. In our
ase, one could interpret this finding as an indicator for a heteroge-
eous payment norm. Well-dressed employees might be expected
o pay more that an undergraduate student. Alternatively, the esti-

ate might simply reflect an income effect.
In Table 3, we estimate specification (3) from Table 2 using

uantile regressions. We  consider the 10th, 25th, 75th and 90th
ercentile of the payment distribution (corresponding to payments
f approximately 3.6, 4.3, 7.5 and 9.3D , respectively). The results
re reported in columns (1)–(4) of Table 3. Next to the differences
n the long-term payment decline discussed above, the estimates
eveal substantial differences in the impact of the number of guests.
or payments at the lower tail of the distribution (see column (1)
nd (2)), the number of guests has a statistically significant, but
conomically insignificant, negative impact. For payments at the
op quartile and decile, however, the effect is more than twice as
trong as for the average (reported in Table 2). Hence, it is mainly
hose who usually make the highest PWYW payments that reduce
heir generosity once there are many other guests at the restaurant.

While this finding does not identify the mechanism behind the
egative effect of more guests on payments, one might use the
bservation to speculate about the different interpretations of the
ffect (see Section 3.1). If, on the one hand, the negative effect is
riven by customers who pay less because they perceive the stay at
he restaurant on a crowded day as less pleasant, this should affect
ll payments negatively – assuming that all guests’ payments are
qually affected by their perceptions, and that these perceptions
re equally sensitive to the number of guests. If, on the other hand,
he negative effect reflects a decline in external norm enforcement
n busy days, this should mainly affect high payments, if the latter
tem from those who are most sensitive to social disapproval. The
stimation results from Table 3 support the latter interpretation.15

Let us finally turn to the impact of the weather variables. Column
4) in Table 2 presents the results from OLS estimations of the full

odel (see Eq. (1)). While the estimates document an (economi-
ally and statistically) insignificant effect of temperature, there are
ignificant season-specific effects from sunshine. There are non-
egligible effects that point into opposite directions: more sunshine
ecreases PWYW payments during summer, but increases pay-
ents during autumn. During winter, the effect of sunshine is

ositive, but insignificant.16 The coefficients imply that a one stan-
ard deviation increase in the hours of sunshine results in an

ncrease [decrease] of average payments by 11 [17] cent during
Please cite this article in press as: Riener, G., Traxler, C., Norms, moods, an
You-Want restaurant. J. Socio-Econ. (2011), doi:10.1016/j.socec.2011.07.00

utumn [summer]. Putting these findings into perspective, note
rst that the summer which dominates in our sample period is the
nusually sunny summer of the year 2006, when sunshine dura-

14 The increase in individual payments on university holidays is further ampli-
ed  by the decline in the number of guests. On average, the restaurant counts 66

ewer guests during term breaks, which – according to our estimates – results in an
dditional increase in individual PWYW payments by 11 cent.
15 Note, however, that the first interpretation would also be in line with the data if
hose who make high payments were particularly sensitive to, e.g., the noise at the
estaurant on a very busy day.
16 This might be due to the fact that the winter months overlap with the exam
eriod at the University of Vienna. During this time, students (who account for a

arge fraction of consumers at the restaurant) may  be hit by major shocks in their
oods which dominate the weather-induced variation in moods.
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tion was  10–30% above the long-run average from 1971 to 2000.
Second, our findings are in line with the season-specific effect of
weather on moods reported in Keller et al. (2005):  more people
are in a good mood on (usually gray) autumn days with atypically
long sunshine hours. At the same time, Keller et al. report that peo-
ple’s moods declined with sunshine duration during summer. This
is also in line with Anderson’s (1989) notion of ‘discomfort’ in terms
of deviation from an agreeable state. In the light of these observa-
tions, our estimates suggest a positive correlation of mood with
PWYW payments.17

5. Conclusions

This papers discusses evidence on voluntary payments for food
in a Pay-What-You-Want restaurant. Studying the distribution and
the evolution of PWYW payments, we observe that less than 1%
of the guests make zero payments. Nearly 5% of payments are
above D 10 and median payments are around D 5. During the two
years after the opening of the restaurant, average PWYW payments
declined; however, the decline was only modest. Moreover, the
data indicate a stabilization of PWYW payments at a positive level.

From a business perspective, it is remarkable to see that a restau-
rant that allows its guests to pay as they want for food manages to
survive in a competitive market for more than two years. In con-
trast to the scenario in which the restaurant quickly goes bankrupt
because of selfish consumers that self-select into the restaurant to
regularly enjoy a free lunch (or dinner), the restaurant gained more
and more customers, but voluntary payments are far from declining
to zero. This resulted in a substantial increase in revenues. Hence,
our study complements the short-run evidence from Gneezy et al.
(2010),  who show that PWYW might outperform business with reg-
ular pricing schemes. Our data indicate that PWYW pricing might
be a viable pricing strategy in the long-run. In future research, it
would be interesting to study how PWYW pricing performs in other
markets, in particular when there is ‘competition’ between multiple
PWYW institutions.

Considering short-run fluctuations in PWYW payments, we find
evidence that supports the role of moods for economic behavior.
Controlling for temperature, we  observe significant, season-specific
effects of sunshine on payments. During summer, longer periods of
sunshine are negatively correlated with payments, while in autumn
this correlation is positive. These effects are consistent with the
findings on self reported mood in Keller et al. (2005).  Hence, our
study complements this evidence by showing the influence of sun-
shine on real-world behavior.

References

Akerlof, G.A., 1980. A theory of social custom, of which unemployment may  be one
consequence. Quarterly Journal of Economics 94 (4), 749–775.

Anderson, C., 1989. Temperature and aggression: ubiquitous effects of heat on occur-
rence of human violence. Psychological Bulletin 106 (1), 74–96.

Azar, O.H., 2004. What sustains social norms and how they evolve? The case of
tipping. Journal of Economic Behavior and Organization 54 (1), 49–64.

Azar, O.H., 2007. Why  pay extra? Tipping and the importance of social norms and
feelings in economic theory. The Journal of Socio-Economics 36 (2), 250–265.

Balestrino, A., Ciardi, C., 2008. Social norms, cognitive dissonance and the timing of
d free lunch: Longitudinal evidence on payments from a Pay-What-
3

marriage. The Journal of Socio-Economics 37 (6), 2399–2410.
Cunningham, M.R., 1979. Weather mood and helping behavior Quasi experiments

with the sunshine samaritan. Journal of Personality and Social Psychology 37,
1947–1956.

17 One might argue that weather conditions also change the time guests spend at
the restaurant. Guests might be more likely to leave quickly after finishing lunch and
enjoy the sun (during autumn) or cool down under the trees of a nearby park (during
summer; recall that there is no air conditioning at the restaurant). It is unclear,
however, why ‘leaving quickly’ should have a positive effect on payments during
autumn, but a negative effect during summer.

dx.doi.org/10.1016/j.socec.2011.07.003


 ING Model

S

8 of Soci

E

G

G

H

K

K

K

L

L

ARTICLEOCECO-1090; No. of Pages 8

G. Riener, C. Traxler / The Journal 

lster, J., 1989. Social norms and economic theory. Journal of Economic Perspectives
3 (4), 99–117.

autier, P., van der Klaauw, B. Selection in a field experiment with voluntary partic-
ipation, Journal of Applied Econometrics, 2011, doi:10.1002/jae.1184.

neezy, A., Gneezy, U., Nelson, L.D., Brown, A., 2010. Shared social responsibility: a
field experiment in pay-what-you-want pricing and charitable giving. Science
329 (5989), 325–327.

irshleifer, D., Shumway, T., 2003. Good day sunshine: stock returns and the
weather. Journal of Finance 58 (3), 1009–1032.

eller, M.,  Fredrickson, B., Ybarra, O., Cote, S., Johnson, K., Mikels, J., Conway, A.,
Wager, T., 2005. A warm heart and a clear head. Psychological Science 16 (9),
724–731.

im, J., Natter, M.,  Spann, M.,  2009. Pay what you want: a new participative pricing
mechanism. Journal of Marketing 73 (1), 44–58.

irchsteiger, G., Rigotti, L., Rustichini, A., 2006. Your morals might be your moods.
Please cite this article in press as: Riener, G., Traxler, C., Norms, moods, an
You-Want restaurant. J. Socio-Econ. (2011), doi:10.1016/j.socec.2011.07.00

Journal of Economic Behavior and Organization 59 (2), 155–172.
evitt, S., 2006. White-collar crime writ small: a case study of bagels, donuts, and

the honor system. American Economic Review 96 (2), 290–294.
oewenstein, G., 2004. Out of Control: Visceral Influences on Behavior, Roundtable

series in Behavioral Economics. Princeton University Press (Chapter 26).
 PRESS
o-Economics xxx (2011) xxx– xxx

Lopez-Perez, R., 2009. Followers and leaders: reciprocity, social norms and group
behavior. The Journal of Socio-Economics 38 (4), 557–567.

Mengel, F., 2008. Matching structure and the cultural transmission of social
norms. Journal of Economic Behavior and Organization 67 (3–4), 608–
623.

Pruckner, G., Sausgruber, R., 2009. ‘Honesty on the Streets – A Natural Field Experi-
ment on Newspaper Purchasing’, Working Paper, University of Innsbruck.

Regner, T., Barria, J., 2009. Do consumers pay voluntarily? The case of online music.
Journal of Economic Behavior and Organization 71 (2), 395–406.

Riener, G., 2010. How Free is your Lunch? University of Jena, mimeo.
Saunders Jr., E.M., 1993. Stock prices and wall street weather. American Economic

Review 83 (5), 1337–1345.
Stroebele, N., De Castro, J.M., 2004. Effect of ambience on food intake and food choice.

Nutrition 20 (9), 821–838.
Traxler, C., 2010. Social norms and conditional cooperative taxpayers. European
d free lunch: Longitudinal evidence on payments from a Pay-What-
3

Journal of Political Economy 26, 89–103.
Wansink, B., 2004. Environmental factors that increase the food intake and con-

sumption volume of unknowing consumers. Annual Review of Nutrition 24,
455–479.

Watson, D., 2000. Mood and Temperament. Guilford Press, New York.

dx.doi.org/10.1016/j.socec.2011.07.003

	Norms, moods, and free lunch: Longitudinal evidence on payments from a Pay-What-You-Want restaurant
	1 Introduction
	2 Data and descriptive analysis
	2.1 PWYW payments
	2.2 Daily guests and PWYW revenues

	3 Explaining PWYW payments: norms and moods
	3.1 Explaining long-term trends: social norms
	3.2 Moods as driving source of short-run fluctuations?
	3.3 Empirical approach

	4 Results
	5 Conclusions
	References


