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1. Introduction

A central assumption in the theory of consumer choice is the fungibility of
money—any unit of money is substitutable for another. As a consequence, the
composition of wealth (or income, respectively) is irrelevant for choices and
consumption decisions are based on total wealth alone.

In contrast, several behavioral theories of decision-making argue that
individual choices often violate fungibility. Theories of narrow bracketing
(Tversky and Kahneman (1981), Barberis et al. (2006), Rabin and Weizsécker
(2009)) are based on the assumption that people break down complex decision
problems into several parts and decide on each part separately. Narrow
bracketing predicts that consumers ignore background wealth or other income
sources when deciding on how to spend, e.g., their labor income. Similarly,
models of mental accounting (Thaler 1980, 1985, 1999) assume that consumers
form mental budgets to organize their financial decisions. As money is not
fungible across these mental budgets, choices can be constrained.! Consumers
might violate fungibility also for other psychological reasons, for example,
because of feelings of reciprocity towards the provider of the income. The person
or institution who provided the money might have clearly stated preferences
about the final allocation of consumption. For example, many governments
state explicitly that they care about the welfare of children when handing out
child benefits. To reciprocate the kind act of the benefactor, the consumer might
want to honor these stated preferences, change consumption accordingly, and
thereby violate fungibility (for related models of reciprocity, see Rabin (1993),
Falk and Fischbacher (2006)).

An ideal way to investigate whether consumers treat money as fungible is
to analyze their spending behavior when they receive targeted payments. In
particular, consider the case in which a consumer receives a non-distortionary
in-kind grant, i.e., an in-kind grant with an amount lower than what the
consumer would have spent on the targeted good anyway. For example, one
could think of a tenant who wants to spend $500 on rent and receives housing
benefits of $200. Rational consumers, who treat money as fungible, will spend
such an in-kind grant in exactly the same way as an unconditional cash grant:
by shifting their remaining budget, they can comply with the condition of the

1. In the original formulation, mental accounting includes also other heuristics and biases,
e.g., a preference for a good deal and loss aversion. Recently, the term ‘mental accounting’
has often been used in a more narrow sense of ‘narrow bracketing of consumption choices’.
‘We will use narrow bracketing and mental accounting in the latter sense interchangeably.



grant and still reach the same first-best consumption level. The only difference
to a cash grant is the label attached to the grant. By contrast, a consumer who
does not treat the targeted payment as fungible will not use the possibility to
reallocate parts of his original budget and will increase his consumption of the
targeted good beyond the level of the first-best consumption bundle. A similar
phenomenon has been called a “flypaper effect” as the money “sticks where it
hits” (e.g., Hines and Thaler 1995).

Field evidence on how consumers spend in-kind benefits might therefore
help to answer whether consumers treat money as fungible. Unfortunately, this
field data is influenced by many factors that make it hard to clearly identify
whether consumer behavior is caused by violations of fungibility or not. For
example, increases in housing benefits for low-income tenants have lead to
pronounced rent increases, even after controlling for income (e.g., Susin (2002),
Fack (2006)). This effect could well be driven by a violation of fungibility, as
tenants’ willingness to pay for a given apartment is increased and landlords
take advantage of this. However, these price increases might also be due to,
among many things, the low elasticity of housing supply. More direct evidence
on fungibility comes from labeled cash grants. Beatty et al. (2014) use a
regression discontinuity approach and show that the UK winter fuel payment,
a cash grant, is disproportionately spent on heating. Kooreman (2000) finds
that the marginal propensity to consume child clothing out of child benefits is
higher than out of other income, violating fungibility. But even for this kind of
benefit it is debated how other factors such as intra-household bargaining or the
characteristics of the benefit payment (e.g., periodicity) influence results (see,
e.g., Blow et al. 2012). Hastings and Shapiro (2013) also investigate violations
of fungibility but they rely on price shocks instead of in-kind benefits as source
of variation. They find that consumers substitute towards lower octane gasoline
when gasoline prices rise. The magnitude of the effect is too big to be driven by
an income effect and can only be explained by consumers treating their “gas
budget” as non-fungible to the rest of their budget.

In this paper, we use a laboratory experiment as an alternative and
complementary way to investigate whether consumers treat money as fungible.
We first provide suggestive evidence from a quasi-experimental intervention in
the field to investigate the effect of non-distortionary in-kind grants on behavior
in a natural environment. We then conduct a laboratory experiment to analyze
behavior and its potential reasons in a tightly controlled environment. Both
studies are based on the same general design. Subjects make consumption
decisions and either receive a non-distortionary in-kind grant or a cash grant
of equal size in addition to their cash budget. Both grants are paid lump-sum.



Rational subjects who treat money as fungible should not be influenced by
whether the grant is given as cash or in kind. In contrast, subjects who do not
treat money as fungible will spend the in-kind grant disproportionately on the
targeted good and thus consume too much of this good.

We chose a restaurant as setting for our field study because in this
environment guests consume two distinct goods: they eat and they drink at least
a minimal amount. Thus, an in-kind grant below this minimal amount does not
distort the consumption decision. Guests received either a voucher for beverage
consumption or a voucher for the total bill. They did not know that they
participated in an experiment. Participants thus acted in a naturally occurring,
incentivized, well-known environment and felt unobserved. They could not self-
select into treatments since vouchers came as a surprise to participants after
they had entered the restaurant. We find that an 8-euro beverage voucher
increases beverage consumption on average by 3.84 euros compared to a bill
voucher. The difference between treatments is very large, almost half of the
treatment manipulation. This indicates that guests are influenced by the label
attached to the voucher and thus spend too much on the targeted good,
violating fungibility.

While the field study examines a natural setting with exogenously assigned
treatments, the causal interpretation of the treatment dummies relies on a
number of assumptions. The study was run over only a relatively small number
of days and there could be omitted variables which influence consumption on
a daily level and which we cannot control for. Additionally, some guests would
have initially liked to spend less than the amount of the voucher. These guests
were distorted and should increase spending even if fully rational. We need to
make additional assumptions on the distribution of beverage preferences to rule
out that this rational distortion can generate the observed treatment effect.

In the laboratory, assignment to treatments is fully randomized and we do
not need to rely on additional identifying assumptions. The grant is also non-
distortionary for all subjects, so we don’t need assumptions on the distribution
of preferences. We supplement the two main laboratory treatments with
five additional treatments and collect further information in a questionnaire
to investigate the mechanisms underlying behavior. In our lab experiment,
subjects again decide on consumption and had at their disposal a cash budget
and either an in-kind grant or a cash grant. We induce a payoff function
by specifying monetary payoffs for all possible consumption levels; we thus
know the optimal decision. We find that, as in the field study, subjects spend
significantly more on the targeted good when the grant is given in kind. They
also choose consumption bundles further away from the optimal decision and



thus overall earn less money than subjects who receive the cash grant. About
20% of subjects who receive the in-kind grant increase their consumption of the
targeted good by the full amount of the grant. We show in several additional
treatments that subjects’ tendency to violate fungibility is not influenced by
their inclination to honor the stated preferences of a potential benefactor and
that the treatment effect is robust to learning and to increases in stake size. We

also find that the treatment difference is driven by subjects with lower cognitive
skills.

There exist potentially several psychological mechanisms for a violation of
fungibility. In Section 5, we discuss a formal model of mental accounting or
narrow bracketing which can explain most of the results from both studies.
In Online Appendix A, we discuss to what extent several other models can
explain our data. Loss aversion (Ké&szegi and Rabin 2006) and salience (Bordalo
et al. 2013) can align many results but only with a relatively strong additional
assumption similar to narrow bracketing. Reciprocity (Rabin 1993) can explain
some of our results in the field study but cannot explain the laboratory results.

Our paper provides several novel insights: Firstly, while there is a growing
number of papers showing that investment decisions are often not in line with
fungibility, we reveal a violation of fungibility for consumption decisions. For
example, Choi et al. (2009) study a 401(k) plan for which the firm allocated
half of the assets and the employees the remaining part. They show that
employees do not consider the assets allocated by the firm when deciding how to
invest their contribution (see also Odean 1998). Secondly, previous laboratory
experimental studies on narrow bracketing of consumption decisions were not
incentivized (e.g., Heath and Soll (1996), O’Curry (1997)). Since subjects might
use simplifying heuristics more readily if they do not face a payoff penalty for
sub-optimal decisions, these studies might have overestimated the prevalence of
such heuristics. By using an incentivized laboratory experiment, we exclude this
possibility. Thirdly, the few existing studies investigating consumption decisions
in incentivized environments analyze how people spend a gift or a windfall gain
(e.g., Bodkin (1959), Milkman and Beshears (2009)). Most windfall gains are
negligibly small compared to life-time wealth and should not alter spending
behavior if customers treat wealth and windfall gain as fungible. These studies
find, however, that people spend more after receiving a gift or windfall gain (but
see Kuhn et al. (2011) for more mixed evidence for a large in-kind windfall,
namely a car). If, however, the receipt of a gift or windfall gain per-se changes



consumption patterns (e.g., because of a change in the recipient’s mood? or
for other reasons), it is not evident whether a change in spending can be
clearly linked to a violation of fungibility. This is much less likely to impact
the main treatment comparisons in our study as subjects in both treatments
receive a voucher of identical amount and only the type of voucher differs.
Finally, by replicating the setup of the field study under laboratory conditions,
we demonstrate the usefulness of laboratory experiments in complementing
field evidence. In the laboratory, we can elicit extensive information about
the subjects and about their decision processes. This allows us to explore the
underlying mechanisms driving behavior and makes it possible to understand
and interpret the results from the field. The specific design of our study also
suggests implications for public policy. Our results suggest that in-kind benefits
will distort consumers’ decisions more than previously assumed. We discuss the
policy implications in more detail in Section 6.

The paper is organized as follows: The general design of both studies is
described in Section 2. Section 3 reports the detailed setup and results of the
field study. Section 4 presents design and results of the laboratory experiment.
We present a model that is in line with our results in Section 5. Section 6
concludes.

2. Conceptual Framework and Hypotheses

We examine whether consumers treat money as fungible by investigating how
they spend different kinds of lump-sum grants. In our experiments, subjects
can decide over consumption of up to three goods: consumption of the targeted
good ¢, of the non-targeted good ¢,,; and of a composite other good ¢,. Overall
utility is thus U = V (¢, ¢nt, ¢o) where V() is the consumption utility. Prices are
Pt, Pne and 1, respectively. Subjects have a cash budget B at their disposal. The
three treatments differ in whether subjects additionally receive a grant of size
G and in whether the grant is restricted to the use for p;c; (Label Treatment)
or for pici + pricnt (Cash Treatment). In the Baseline Treatment, subjects do
not receive a grant. The budget constraints are thus:

Baseline Treatment: pici + pniCnt + co < B

2. For some examples of the extensive research in psychology and marketing on the
influence of mood on (consumption) choices, see Lewinsohn and Mano (1993) or Groenland
and Schoormans (1994).



Cash Treatment: pic; + pnicnt +co < B+G A ¢, < B
Label Treatment: picy + pnitCnt +co < B+ G A ppint +¢o < B

Denote by cf, c;, and ¢} the payoff-maximizing consumption level of the
three goods for decision out of B, i.e., without any grant.

The crucial feature of our design is that the amount of the grant G is lower
than the amount p:cf spent optimally on the targeted good without grant. Even
if G is given in kind for the targeted good, the consumer can reallocate parts
of his cash budget B to still reach the first-best choice, if they treat money
as fungible. The type of grant will thus not influence consumption of rational
consumers.

In the restaurant study, B is the guests’ own wealth. G is an 8-euro
voucher, therefore G <« B. Receiving a grant at all will thus also not matter
as the income effect of G will be negligibly small. Therefore, in the limit as
G/B — 0 and if guests are rational, ¢; = ¢ in all three treatments. The
additional budget G will be spent entirely on non-restaurant consumption.
Figure 1a depicts this situation graphically. To make the correspondence to the
lab experiment clearer, we depict consumption choices conditional on ¢}, the
optimal level of non-restaurant consumption without grant. Consumption of the
targeted good (¢;) is on the horizontal axis and consumption of the non-targeted
good (cp¢) is on the vertical axis. The dot-and-dash line is thus the resulting
budget constraint if the consumer has only B at his disposal and is consuming
¢} of non-restaurant consumption. The optimal consumption bundle in all three
treatments is at point A. Now consider a guest who does not treat money as
fungible. In the Baseline treatment, we would still expect such a consumer to
choose the first-best bundle A. The difference to the standard model occurs
in the two other treatments. The grant will be spent disproportionately on
the targeted good in the Label treatment or on the targeted and non-targeted
good in the Cash treatment as the consumer does not take advantage of the
possibility to reallocate parts of his cash budget. Subjects who treat money
as completely non-fungible will choose bundle C' in the Label treatment where
¢t = ¢ + G/p;. In the Cash treatment, these subjects will choose a bundle on
the line between C' and D.

In the lab experiment, there is no third good and B and G can only be spent
on the targeted and non-targeted good. There is also no Baseline treatment;
instead, subjects make two decisions, once on consumption out of B (baseline
stage) and once out of B+ G (grant stage). We induce the payoff function
and thus know what a rational subject will consume in the two treatments.
Figure 1b depicts the situation graphically. In the baseline stage the budget
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FIGURE 1. a) Consumption decision in the field study. b) Consumption decision in
the laboratory experiment. Consumption of the targeted good is on the horizontal axis,
consumption of the non-targeted good on the vertical axis.

constraint is the dot-dash-line and the optimal consumption bundle (¢}, c,) is
at point E. The payoff function guarantees that p.c; > G for all subjects. In
the grant stage of both Label and Cash Treatment, the optimal bundle is at
H. The dashed line is the budget constraint in the Cash Treatment; the solid
line is the budget constraint in the Label treatment. As in the field study, a



rational subject’s consumption will not differ by treatment.®> A subject who
does not treat money as fungible will still choose the first-best bundle H in the
Cash treatment, as both income component are as good as cash. In the Label
treatment, the grant will, however, be spent disproportionately on the targeted
good. In the extreme case of full non-fungibility, subjects will choose bundle F'.

Overall, across both studies, if at least some subjects do not treat money
as fungible, we thus expect average consumption of the targeted good in the
Label treatment to be higher than in the Cash treatment. In the next section,
we present the detailed design and results of the field study. The lab experiment
is discussed in Section 4.

3. Field Study

We chose a restaurant as setting to conduct the field study. Since guests
typically consume a minimal amount of two distinct goods (beverages and
meals), giving an in-kind grant that is smaller than this minimal amount will
not distort the consumption decision. The study took place in a wine restaurant
situated in the Palatinate, a wine-growing region in southern Germany. The
restaurant itself is located in a winery. Usual per-person spending in this
restaurant is about 40 euros (~54 USD at the time of the study); about 40% of
the total is spent on beverages (the majority of beverage spending is used for
wine and 99% of tables consume at least some wine). This setting thus matches
the two-goods case presented in Figure la well.

Guests were not aware of participating in a scientific study. Upon arrival
at the restaurant, they learned that the restaurant was celebrating its fourth
anniversary (which was indeed the case) and that they would receive an 8-
euro voucher per person (~11 USD). The type of voucher differed by day:
during the Cash treatment, vouchers were given as “gourmet voucher” that
could be spent on both beverages and meals. This treatment serves as our
primary control treatment. During the Label treatment, vouchers were given
as a “gourmet beverage voucher”. These vouchers were restricted to be spent
on beverages. Both types of vouchers had to be redeemed the same evening.
We knew from communication with the owner of the restaurant that, without
getting a voucher, the overwhelming majority of guests consumes beverages

3. In fact, the choice sets are exactly identical in both treatments, as we cap the maximum
consumption for each good, thus effectively cutting off the triangle with ¢yt > B/pnt also
in the Cash treatment.



worth more than 8 euros (it is very unusual to not consume beverages in
German restaurants; water must also be purchased). Therefore, the beverage
voucher should be non-distortionary for most guests. We will first present data
on the full sample and then address potentially distorted guests. In a third
treatment, the Baseline treatment, guests did not receive any voucher.

We have data on 552 guests spread over 22 days and 187 tables: 4 days (37
tables) in the Label treatment, 3 days (34 tables) in the Cash treatment and 15
days (116 tables) in the Baseline treatment (9 days before and 6 after the main
treatments). Overall, 107 vouchers were distributed in the Label treatment and
89 vouchers in the Cash treatment, one per person. The restaurant first issued
all beverage vouchers. From the next day on, the remaining vouchers were
issued as bill vouchers. This was done for practical reasons, as the restaurant
feared that switching treatments on a daily basis would be too confusing for the
waiters.? 356 persons participated in the Baseline treatment. We calculate all
values per person. Since we distributed one voucher per person, we can relate
per-person consumption directly to the amount of a single voucher. During
the observed period, the menu did not change and the same two waiters were
present in the restaurant. Our data consist of the detailed bill per table showing
all consumed items; we also know how many persons correspond to each bill and
whether the table was inside the restaurant or on the terrace. Additionally, we
collected data about the local weather (average outside temperature, duration
of sunshine on this day, whether it rained, average atmospheric pressure).
Table C.1 in the online appendix documents averages of consumption choices
and control variables for the three treatments. Figures C.1 and C.2 show
histograms of beverage and meal consumption in the three treatments.

Figure 2 shows a scatter plot of per-person beverage consumption averaged
on the daily level. Our main focus will be on the comparison of Label to
Cash treatment, since this comparison allows for the cleanest assessment
of whether fungibility is violated. Participants in both treatments receive a
voucher; changes in consumption patterns because of receiving a voucher per-
se therefore cannot influence the treatment comparison. The days in the Label
treatment show higher consumption on average than the days in the Cash

4. The Label treatment took place from 15.8. to 22.8.2007. The Cash treatment took place
from 23.08. to 29.8.2007. We have data on the Baseline treatment from 29.7. to 10.8.2007
and from 5.9. to 29.9.2007. The restaurant is closed on Mondays and Tuesdays and we only
conducted the main treatments on weekdays to reduce variance (we control for days of the
week in the regressions below). Unfortunately, the restaurant didn’t collect data for the four
days directly after the two main treatments. The restaurant was closed for a couple of days
in the second half of September.



treatment, even though a clear break is difficult to discern with so few days.
Participants in the Label treatment—who receive a beverage voucher—spend
on average 18.55 euros per person on alcoholic and non-alcoholic beverages,
3.84 euros more than participants in the Cash treatment and also more than
participants who didn’t receive either voucher. This treatment difference is very
large compared the value of the grant (8 euros) and to the average beverage
consumption in the Baseline treatment (16.01 euros).
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FIGURE 2. Scatter plot of per-person beverage consumption (averaged to daily level).

Table 1 summarizes the regression evidence for the field study. We average
all data by day and allow for interdependence across days by using Newey-
West standard errors. The dependent variable is the gross per-person beverage
consumption, i.e., any spending on beverages regardless of whether it is
covered by a voucher or out-of-pocket expense. We regress this variable on
a dummy for receiving any voucher at all and a dummy for being in the
Label treatment. We find that receiving a voucher per-se has no significant
impact on beverage consumption. But receiving a beverage voucher instead

10



of a bill voucher significantly increases spending on beverages by 3.84 euros.
This means that merely attaching a label to the grant increases consumption
of the targeted good. In column 2 we control for several variables that
might influence consumption: the local weather (average outside temperature,
duration of sunshine on this day, whether it rained, average atmospheric
pressure), dummies for the day of the week, the share of tables that were
served on the terrace instead of inside, and the average number of guests at a
table on that day. None of the control variables is significantly different at the
5% level between treatments. There were also no major holidays during the two
main treatments. The treatment effect is less significant but the point estimate
is even larger when we control for these variables. In column 3 we regress the
logarithm of beverage consumption on the treatment dummies and the control
variables.’

For these regressions to identify the causal effect of the treatments we need
to assume that there are no omitted variables which we cannot control for but
which affect consumption on a daily level. Reverse causality is not an issue since
treatments were exogenously imposed by us. Even though we control for several
variables that might influence outcomes in column 2, this is a strong assumption
and we would thus treat the field study only as suggestive evidence.® In the
laboratory experiment, described in the next section, assignment to treatments
is truly random, allowing for a direct causal interpretation of the treatment
dummies.

In the analysis above we ignored the fact that the grant was distortionary
for some guests. In the Cash and Baseline treatment, 16% of tables consume
beverages for less than the value of the voucher, spending 5.81 euros on
average. For these guests, the voucher was distortionary. They should increase
their beverage consumption even if they treat money as fungible. It could
be, however, that more than 16% of individual guests were distorted. A
table with an average per-person consumption of more than 8 euros could be
composed of low-consuming and thus distorted guests and very high-consuming

5. We can also derive a non-parametric estimate of the treatment effect by repeatedly
randomizing days to treatments, then running our regressions on these placebo treatments
and finally comparing the distribution of the placebo effects to the actual treatment effect.
This bootstrap procedure yields a p-value for the Label treatment dummy of 0.046 for the
regression in column 1 and of 0.123 for column 2.

6. If one is additionally willing to assume that observations across different days are
independent, we can use each table as an observation and cluster standard errors on each
day to allow for within-day spill overs or other dependencies within day. Table C.2 in the
online appendix reports regressions like in Table 1 for this data set. Coefficients become
generally more significant.
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guests. Distorted guests could thus be at tables with any average beverage
consumption, given that the other guests consume enough. Furthermore, it
could be that distorted guests rationally increase beverage consumption beyond
8 euros, as beverage bundles above 8 euros become relatively cheaper compared
to beverage bundles below 8 euros. Without further assumptions on the
share of distorted guests and on how distorted guests change their behavior,
these rational distortions could account for our treatment effect. In Online
Appendix B we discuss this in detail and document sufficient assumptions
which rule out rational distortion. For example, if one is willing to assume
that guests do not increase their out-of-pocket expenditure, when they receive
a (distortionary) beverage voucher, then up to 48% of guests could be distorted
without rational distortion being able to generate the observed treatment effect.
This is another reason why we treat the field study only as a starting point
for the laboratory experiment. There, we can ensure that the grant is non-
distortionary for all subjects by choosing an appropriate payoff function and
by endowing every subject with the same budget.

The additional spending on beverages that we have documented above is not
uniformly allocated to all kinds of beverages. Guests in the Label treatment
do not consume more beverages in terms of volume but they consume more
expensive beverages. In column 4 of Table 1, we regress the volume of consumed
beverages on treatment dummies and controls. The effect of the voucher and of
the type of voucher on consumed volume is relatively small (e.g., Cash vs Label:
64 ml, or 2 fl oz). In contrast, the type of voucher influences the average price
of the consumed beverages quite strongly (column 5). Receiving any voucher
at all does not have a significant impact. But if the voucher is targeted to
beverages, the average price rises by 4.46 euros per liter.

So far we have argued that—if guests treated money as fungible—receiving
a beverage voucher compared to a bill voucher should not alter consumption
behavior. The same argument can also be applied to the comparison of guests
who receive either voucher and guests without voucher. The 8-euro increase in
lifetime income can surely be neglected. Rational guests will not be affected
by the voucher but guests who violate fungibility should increase overall
consumption. Keep in mind, though, that the treatment comparison between
voucher treatments and the Baseline treatment might also be influenced by
several effects unrelated to fungibility. For example, it might be that receiving
a voucher as gift makes the recipient spend more just because they get into
a different mood by receiving a gift (see, e.g., Lewinsohn and Mano (1993),
Groenland and Schoormans (1994)). Mood changes might also lead to less
spending, or spending could be reduced for other reasons, for example because
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receiving a voucher makes it more salient that the meal has to be paid for at
the end. We thus report this comparison only for completeness.

We find that overall spending is higher in both voucher treatments
compared to the Baseline treatment. In Table 1, column 6, we regress total
consumption on a dummy for receiving a voucher on the controls described
above. Participants in the two voucher treatments spend on average 7.65 euros
more than in the Baseline treatment.

4. Laboratory Experiment

4.1. Design of the Laboratory Experiment

In the two main treatments of the laboratory experiment, subjects had to make
two subsequent consumption decisions. In each stage, subjects were endowed
with a cash budget that they could spend on two goods, which we framed
as “housing” and “clothing”. For each good, we defined a payoff function by
specifying monetary payoffs for all possible consumption levels. A subject’s
total payoff was the sum of the payoffs for each of the two goods in both
stages. Payoffs were converted into euros and paid to subjects at the end of
the experiment. In the first decision stage, which we will call baseline stage,
subjects received a cash budget of 50 money units which they could allocate
freely on the two goods. The baseline stage was identical in both treatments.
The second stage, called grant stage, is our main treatment stage. In the grant
stage, subjects again had an endowment of 50 money units at their disposal and
additionally received a grant of 30 money units. The only difference between the
two treatments was the type of the grant. In the Cash treatment, the grant was
given as an unconditional cash grant. In the Label treatment, the grant was given
as an in-kind grant, i.e., the money had to be spent entirely on the targeted
good, namely housing. Parameters were chosen such that the in-kind grant
was by design non-distortionary for all subjects. By shifting the remainder of
their budget appropriately, subjects could reach the same optimal consumption
bundle in both treatments. For a rational subject, the only treatment difference
was therefore the label attached to the grant. We will refer to the two main
treatments as “BG Cash” and “BG Label” (for baseline stage — grant stage).

The exact specification of the payoff functions is presented in Table 2.
For each good, payoff increases in consumption and marginal payoff weakly
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TABLE 2. Payoff functions in the laboratory experiment

Consumed units 0 1 2 3 4 5 6 7 8 9 10 11 12
Payoff
Housing (targeted good) 0 36 70 102 132 160 186 210 232 252 270 286 299
Clothing (other good) 0 30 57 8 102 120 135 147 157 166 175 184 192
Consumed units 13 14 15 16 17 18 19 20 21 22 23 24 25
Payoff
Housing (targeted good) 310 316 322 328 333 338 343 347 351 355 358 361 364
Clothing (other good) 200 208 216 223 230 237 244 251 256 261 266 271 276

decreases. Prices per unit were p; = 3 for the targeted good (housing) and
po = 2 for the other good (clothing). Payoff functions and prices were the
same in both stages. Unspent budget could neither be saved nor did it yield
any payoff. There was no time limit for decisions. For these parameters, the
grant is worth 10 units of the targeted good and the consumption bundles
(t,0) displayed in Figure 1 are as follows: the optimal consumption bundle
in the baseline stage is F = (12,7); the optimal bundle in the grant stage is
H = (13,20); the bundle F is (22,7).7

In order to make the difference between the initial endowment and the grant
more salient, subjects had to earn their endowment in a real-effort task. Before
consumption decisions were taken, subjects had to count the number of zeros
in large spreadsheets that consisted of zeros and ones. When they managed
to count the correct number of zeros in a given amount of time they earned
100 money units that were later split in half for the two consumption decisions.?
We chose this rather boring activity to minimize the intrinsic motivation
subjects could have for the task and thus to strengthen their perception of

really having earned the money (cf. Cherry et al. 2002).

7. When we say “optimal” decision we mean the “financially optimal” decision. It might
well be that for subjects with lower cognitive skills it is overall not optimal to invest the
additional effort to reach a higher monetary payoff, see Section 4.3 for details. There are
several ways to find the optimal bundle. Probably the fastest is to realize that both payoff
functions are increasing and that marginal payoff weakly decreases. One can thus equalize
(as much as possible) the marginal payoff while exhausting the budget and then check
neighboring bundles whether the discreteness of the consumption space makes adjustments
profitable.

8. The precise rules were as follows: subjects got 8 large tables with 300 entries each. To
complete the task, they had to count the correct number of zeros on four sheets within
15 minutes. If subjects did not complete the task, they got an endowment of 10 money units
only. This was the case for 14 out of 442 subjects who will be excluded from the analysis.
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TABLE 3. Overview of lab experimental treatments

Treatment name Targeted good Order of stages Note

BG Cash - Baseline, Grant

BG Label Housing Baseline, Grant

Repetition Label Housing Baseline, 5 x Grant

GB Label Housing Grant, Baseline

High Stakes Label Housing Baseline, Grant Stakes doubled

Open randomization
into treatments

T t domizati . .
rafisparen Randomization Housing Baseline, Grant

(Housing)

Open randomization
into treatments

Transparent Randomization

(Clothing) Clothing Baseline, Grant

At the beginning of the experiment, instructions were read aloud and
subjects had to answer a set of control questions to ensure that they understood
the task (see Online Appendix D for an English translation of the instructions
of the two main treatments and the five additional treatments described below).
Detailed instructions for the second stage were given only later on the computer
screen. This allowed us to have subjects of the two main treatments in the same
session and thus to align the delivery of the two treatments as much as possible
(the five control treatments were conducted at a later point). Payoff points (cf.
Table 2) were paid out after the experiment at a rate of 100 points = 1 euro.
Subjects received a show-up fee of 2.50 euros besides their earnings from the
consumption decisions.

We additionally conducted five variants of the BG Label treatment
described above. Table 3 gives an overview of all seven treatments.

In the treatment “Repetition Label”, the baseline stage was followed by
five grant stages in which subjects could spend 50 money units cash plus
an additional in-kind grant of 24, 27, 30 (as in the main treatments), 33,
or 36 money units. The order of the five grant stages was randomized for
each subject. A subject thus faced the 50430 decision as the second, third,
...or sixth decision, i.e., with different degrees of experience. By comparing
subjects who decided early on over the budget of 50+30 with subjects who
made this decision later we can investigate the effect of learning. We chose
to investigate learning effects by presenting subjects with slightly different
repeated decisions because this forces subjects to think anew for each decision,
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facilitating their learning process. After each stage, subjects were informed
about their earnings in that stage, further assisting learning. The exchange rate
was set to 300 points = 1 euro to keep the overall incentive level comparable to
the main treatments. Everything else, including the payoff function, was held
constant.

In the treatment “GB Label” we switched the order of baseline and grant
stage: subjects first had a 50 money unit cash budget plus a 30 money unit in-
kind grant at their disposal (as in the grant stage of BG Label). In the second
stage they received only a cash budget of 50 money units (as in the baseline
stage of BG Label). The design of GB Label is even closer to the setup in the
field, as restaurant guests also decided directly on consumption with a grant
at their disposal without a preceding baseline stage.

The design of the treatment “High Stakes Label” was identical to BG Label
except that we altered the exchange rate to 100 points = 2 euros, thus doubling
the monetary incentives. If subjects do not bother to optimize in BG Label
because of the perceived low stakes, subjects in High Stakes Label should choose
consumption bundles closer to the optimum.

A violation of fungibility might be driven by a cognitive bias like narrow
bracketing or by a perceived obligation to reciprocate the receipt of the grant
by complying with the stated preferences of the giver. The latter effect should
be greatly reduced in the lab experiment as consumption decisions were about
abstract goods and the payoffs for each good were converted into real money
directly after the experiment. In addition, the instructions did not state any
kind of preference over how the money should be allocated across the two
goods.? Still, one could imagine that there is a whiff of stated preferences in the
two main treatments: some subjects might wonder whether the experimenter
chose the targeted good on purpose and wanted thus to signal a preference for
this good. We completely eliminate this line of reasoning by conducting two
treatments with open and transparent randomization into treatments. In the
grant stage of these treatments, subjects either received an in-kind grant for
the good called “housing” (as in BG Label) or an in-kind grant for the other
good (“clothing”). Importantly, subjects knew about the other treatment as

9. Any suggestion (or informed-principal) effect should also be reduced in the lab
experiment. Such an effect assumes that subjects believe that the grant provider is
benevolent and has more information about the optimal consumption level than they do
and that the label attached to the grant is informative about optimal consumption. Thus,
subjects rationally follow the suggestion of the label. But in our lab experiment, subjects
did have all necessary information available and could easily check whether the suggestion
of the label lead to higher payoffs, which was indeed not the case.
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both treatments were conducted in the same laboratory session. And since
the random assignment to treatments was done openly and transparently,
they were well aware that they were randomly allocated to their respective
treatment. They could therefore not attach any intentionality to the choice
of their targeted good. For the exact procedure of the randomization see
the instructions of these treatments in Online Appendix D. We will refer
to the treatment in which subjects ended up receiving an in-kind grant
for housing (like in BG Label) as “Transparent Randomization (Housing)”
and to the other treatment as “Transparent Randomization (Clothing)”. The
remaining procedure was exactly as in BG Label. If the stated-preferences effect
drives most of a potential difference between the two main treatments, both
Transparent Randomization treatments should lead to similar consumption
choices. If, however, a violation of fungibility is mostly driven by cognitive
reasons, Transparent Randomization (Housing) will lead to behavior similar to
BG Label while Transparent Randomization (Clothing) will yield choices close
to the optimal bundle, as also mental accounting and narrow bracketing push

subjects towards the optimal solution in this treatment.!?

At the end of the experiment, subjects answered a questionnaire. The
experiment was computerized using z-Tree and ORSEE (Fischbacher (2007),
Greiner (2004)). Subjects in all treatments were students from the University
of Bonn studying various majors. Treatments were assigned randomly and no
subject participated in more than one treatment. 427 subjects participated
in the seven treatments and completed the real-effort task successfully.!!
On average, subjects earned 13.20 euros. Sessions lasted between 60 and
70 minutes.

4.2. Results of the Laboratory Experiment

Before we turn to the main stage of the experiment, the grant stage, we analyze
consumption decisions in the baseline stage. The design of the baseline stage
was the same in both main (BG) treatments. Accordingly, we find that behavior

10. As mentioned above, the optimal bundles are A’ = (12,7) in the baseline stage and
A = (13,20) in the grant stage, regardless of the framing of the grant. To maximize payoffs,
one should thus spend the additional income of the in-kind grant almost exclusively on the
second good, i.e., clothing.

11. One subject chose a consumption bundle close to zero by mistake, thereby foregoing
almost all earnings. The subject wanted to change the decision but this was not possible
during the experiment. We thus exclude this subject from the analysis. Results are robust
to including the subject.
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in this stage is not different across treatments. In Table 4, column 1, we regress
consumption of housing (the later to be targeted good) in the baseline stage on a
dummy for the Label treatment.'? We use tobit estimates to account for the fact
that subjects could only buy between 0 and 25 units of each good. In column 2,
we also control for gender, age, and major of subjects. In both specifications,
the treatment effect is very small and not significant. This means that our
random assignment to treatments worked. More importantly, the regressions
show that average consumption (11.4 units) is close to the optimum of 12 units.
Subjects apparently have no problem understanding the decision problem and
take the decision seriously.'?

Next, we analyze outcomes in the grant stage.

REsuLT 1. Consumption of the targeted good is significantly higher in

BG Label than in BG Cash.

In the grant stage, subjects in BG Label buy too much of the targeted good.
They buy 16.6 units on average, compared to 14.4 units in BG Cash and an
optimal consumption level of 13. The estimates in Table 4, columns 3 and 4,
show that the treatment effect is highly significant and remains unaffected when
we control for subjects’ age, gender, and major. In column 4, we also control
for the consumption of the targeted good in the baseline stage as this might
influence consumption in the grant stage due to inertia or anchoring.!* The
treatment effect is also significant when we take the distance to the optimal
consumption as dependent variable (column 7). In column 8, we additionally
control for the distance to the optimal consumption level in the baseline stage,
taking this as a proxy for how well subjects are able to deal with the general
decision problem at hand. Again, subjects in BG Label choose consumption

12. For ease of exposition, we report only the consumption of housing. Consumption of
clothing, the other good, can then be readily calculated as only few subjects choose a
consumption bundle that is not on the budget frontier (13 out of 300 decisions in the two
main treatments).

13. This is confirmed when we take the absolute distance to the optimal consumption level
as dependent variable; this measure also treats too low consumption as error (see columns
5 and 6 in Table 4). Most subjects choose consumption levels close to the optimum; the
average distance is 1.5 units.

14. Results for this and subsequent regressions do not change if we interact the baseline
stage outcome with the treatment dummy, allowing for heterogenous inertia across
treatments. See Table C.4 in Online Appendix C for details.
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bundles significantly further away from the optimal bundle. By consuming too
much of the targeted good, subjects in BG Label leave money on the table as
their choices translate into significantly lower payoffs. With payoff in the grant
stage as dependent variable, the p-values of the treatment dummy are 0.014 and
0.004 in tobit regressions equivalent to the specifications in Table 4, columns 3
and 4 (limiting payoff at the maximal reachable level). The treatment effect is
about -18 points. This relatively small effect size is due to the concave payoff
function: any deviation from the optimal choice will lead to second-order losses
in payoff.

This result confirms the main finding of our field study: even in this stylized
and tightly controlled environment subjects do not treat money as fungible. Our
next result documents a considerable heterogeneity within treatments.

RESuLT 2. The treatment difference is to a large part caused by subjects who

increase their consumption by the full amount of the grant.

The two-stage design of our experiment enables us to compute a within-person
measure of behavior by comparing decisions in the grant stage to decisions in
the baseline stage. A histogram of the within-person change in consumption
for the two main treatments is shown in Figure 3. The grant was worth
10 units of the targeted good. In line with the results reported above, the
consumption increase is higher in BG Label than in BG Cash (t-test, p < 0.001).
Moreover, decisions are highly heterogeneous in BG Label. The most frequent
consumption increase in BG Cash is by either 1 or 2 units, often leading to a
choice of the optimal consumption bundle in the grant stage. By contrast, the
modal choice in BG Label is a consumption increase by 10 units, i.e., subjects
spending the entire grant on the targeted good on top of the consumption
from the baseline stage. Subjects who treat income sources as completely non-
fungible will do exactly this (cf. bundle F' in Figure 1b). In BG Label, 21%
of subjects spend the whole grant on the targeted good, while this is true
for only 1% of subjects in BG Cash. These subjects drive a large part of
the treatment effect, but not all of it. If we exclude these subjects from the
analysis, the treatment difference persists, especially in the distance to optimal
consumption, although it is smaller and not always significant (see Table C.5
in Online Appendix C). Interestingly, subjects who spend the entire grant on
the targeted good also decide much faster than the remaining subjects. They
need on average 116 sec for their decision, whereas the other subjects need
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FIGURE 3. Consumption increase of housing, the targeted good, from baseline stage to
grant stage in the two main treatments. The grant is worth 10 units of the targeted good.

267 sec, more than twice as long (t-test, p < 0.001). This difference suggests
that spending the grant fully on the targeted good is the result of a simple
decision heuristic, like mental accounting, rather than extensive deliberations.

Our next two results show that the treatment effect also obtains in the
additional treatments.

REsuLT 3. The treatment effect does not change if we give subjects the
possibility to gain more experience, switch grant and baseline stage or double

the stake size.

In the Repetition Label treatment, subjects faced five grant stages with in-
kind grants of 24 to 36 money units in random order. The data in Table C.3
(in Online Appendix C) include only the consumption decision for the grant of
30 money units (the same size as in all other treatments). Thus, the table
include subjects with different degrees of experience. The treatment effect
remains unchanged: consumption of the targeted good and absolute distance to
optimal consumption are significantly higher in Repetition Label than in BG
Cash (Table C.3). At the same time, behavior is not different from BG Label
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(all p-values are between 0.184 and 1.000 in regressions akin to columns 3—4
and 7-8 in Table C.3 with BG Label as omitted category).!®

The treatment effect is also unchanged if we switch baseline and grant stage
in treatment GB Label or if we double the stake size in treatment High Stakes
Label (Table C.3). Moreover, behavior in these two treatments is not different
from behavior in BG Label (all p-values are between 0.217 and 0.958). The fact
that GB Label yields the same treatment effect as BG label implies that the
violation of fungibility works similarly for gains and losses, i.e., the increase in
consumption when receiving an additional in-kind grant is not different from
the decrease in consumption when losing a previously held in-kind grant.

REsSULT 4. Eliminating any stated-preferences effect by making the random

treatment allocation transparent does not eliminate the treatment difference.

In the two Transparent Randomization treatments, subjects knew about the
other treatment and knew that they were randomly allocated to receive a grant
for the good “housing” (as in all other Label treatments) or for the other good,
called “clothing”. We find that consumption and absolute distance to optimal
consumption are significantly higher in Transparent Randomization (Housing)
than in BG Cash (see Table C.3 in the appendix) and also higher than in
Transparent Randomization (Clothing).!6 A stated-preference effect therefore

does not drive our main treatment effect.1”

15. We can also investigate the effect of experience or learning directly by comparing
subjects who decided early on over the budget of 50430 with subjects who made this
decision later. In a regression of consumption on the position of the 50430 decision (one to
five), this trend is not significant (p = 0.338). The same holds true with absolute distance
to optimal consumption as dependent variable (p = 0.167) or when we compare periods
individually against each other (all p > 0.122).

16. In regressions like in Table C.3 but restricted to the two Transparent randomization
treatments all treatment dummies have p < 0.008.

17. The results on the heterogeneity in consumption increase (Figure 3) also hold for
the sample including the relevant additional treatments, i.e., all except Transparent
Randomization (Clothing), see Figure C.3 in Online Appendix C.
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4.3. Determinants of Behavior in the Laboratory

The Transparent Randomization treatments show that a stated-preferences
effect does not cause the behavior we observe. Rather, a cognitive bias like
narrow bracketing seems to drive the treatment effect. But can we find more
direct evidence that narrow bracketing indeed underlies behavior in the lab?

A consumer who brackets his decisions narrowly will violate fungibility but
also greatly reduce the complexity of the consumption decision. Subjects who
have difficulties with abstract reasoning and complex decisions will have a
larger gain from reducing the complexity of the decision. We therefore expect
these subjects to violate fungibility more often and, as a consequence, to be
more influenced by the treatment manipulation. In their survey of narrow
bracketing, Read et al. (1999) also conjecture that: “Cognitive limitations—
in perception, attention, memory, and analytical processing, etc.—are one
important determinant of bracketing.” However, there is so far no evidence
for this conjecture. If narrow bracketing drives behavior in our experiment, we
should find that subjects’ cognitive skills are negatively correlated with the
treatment effect. Our next result supports this hypothesis.

RESULT 5. The treatment difference in consumption is driven by subjects with

lower cognitive skills.

We use subjects’” math grade in their final high school exam “Abitur” (which
is a weighted average of their exam grades in the last two years of school) as a
proxy for their cognitive, in particular nonverbal, ability. This is a good proxy
for several reasons. Math is a compulsory course that every high school pupil has
to take; the grade is highly incentivized since it is used to determine university
entrance and employment decisions; and the grade covers performance over
a long period, reducing measurement error. Most importantly, however, math
grades are highly correlated with other measures of intelligence and cognitive
ability.'® The grades were elicited in the post-experimental questionnaire.

18. For example, Deary et al. (2007) found in a large, representative sample that the
correlation between an individual’s general intelligence factor g at age 11 and their math
grade at age 16 was 0.77. Standard cognitive-ability tests (or “IQ”-tests) aim to measure
g. This correlation was higher than the correlation of g with the grade of any other course.
An alternative measure of cognitive ability used by other studies is the subject’s SAT or
ACT score (e.g., Benjamin et al. 2013). The correlation between SAT-score and g has been
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FIGURE 4. Consumption and absolute distance to optimal consumption in the grant stage
for subjects with above and below median math grades.

Grades range from 1 (best grade) to 6 (fail), a higher grade thus indicates
a poorer performance.

Figure 4 shows the results graphically. We split subjects at the median of
the math grade distribution, i.e., grades 1 and 2 are classified as “good grade”
and grades 3 and worse are classified as “bad grade”. While the grade has no
influence in BG Cash, subjects with bad grades choose higher consumption
and are further away from the optimum than subjects with good grades. In
Table 5, columns 1-4, we regress consumption of the targeted good on a Label
dummy, the math grade of subjects and an interaction of grade and Label.
This table includes only data from the two main treatments, but the results
also hold if we include data from all relevant variants of the main treatment
(see Table C.6 in Online Appendix C). We include the same control variables as
before. By including dummies for subjects’ major we control for any additional
effects of university (math) education that might influence decision making.
The specification in column 1 of Table 5 shows that the math grade has no
effect in the baseline stage of either treatment. Thus, the math grade does not
just capture being better able to tackle the consumption decision posed in the
experiment. Also in the grant stage (column 2), there is no effect on behavior

estimated as 0.70 (Brodnick and Ree 1995), very similar to the correlation between math
grade and g.
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in BG Cash (the coefficient of grade is very small and not significant). Only
the effect on behavior in BG Label is pronounced and significant. A one grade
higher (i.e., worse) math score results in a consumption increase of 1.01 units on
average. The result that the math grade has only an effect on behavior in BG
Label but not in BG Cash is confirmed when we estimate separate regressions
for each treatment (columns 3 and 4). While the effect is not significant in BG
Cash, it is again sizable and significant in BG Label. The results also obtain
if we take the absolute distance to the optimal consumption as dependent
variable (see Table 5, columns 5-8).19 After the five additional treatments, we
also collected data on verbal cognitive ability. This allows us to further pin
down which type of cognitive ability exactly influences fungibility. We know
subjects’ grade in the German course of their final high school exam; subjects
additionally took a standard test assessing their vocabulary, a measure of verbal
skill (Lehrl et al. 1991). These variables do not correlate with behavior in the
experiment, suggesting that the observed differences in behavior are indeed
driven by non-verbal cognitive ability. Note that the additional treatments are
all Label treatments, we thus cannot correlate verbal scores with the Cash-
Label treatment effect.

As further suggestive evidence, we measured subjects’ feelings of obligation
to comply with the stated preference of a grant giver directly. After the
experiment, we described in a short vignette that a couple spent less money
on their kids than what they received as child benefits. Subjects then had to
state how “justified” or “appropriate” they found this behavior. The provider
of child benefits (i.e., the government) has clearly stated preferences about
the final allocation of consumption. This measure of perceived obligation does,
however, not correlate with behavior in the Label treatments. This corroborates
our findings from the Transparent Randomization treatments that behavior in
the lab is not driven by a stated-preferences effect.

19. In the German high school system, there are two types of math course: intensive and
basic course (Leistungskurs and Grundkurs). If we include a dummy for the type of subjects’
high school course and an interaction term of course and Label treatment, results of Table 5
do not change and the math grade stays significant. Neither the course dummy nor the
interaction term are significantly different from zero. Apparently, the type of math course
does not add much information beyond math grade and university major.
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5. Model of Mental Accounting

In this section, we present a model of mental accounting or narrow bracketing
of consumption decisions that can align most of our results.?® The literature
suggests two reasons why people bracket narrowly, namely limited self-control
and decision costs. If people suffer from limited self-control (Thaler and Shefrin
1981), it can be optimal for them to adopt a set of personal rules which
are painful to violate and which restrict the consumption of future selves
(Bénabou and Tirole 2004). In particular, Thaler (1980, 1985) has suggested
that many people adopt a system of mental accounts which split the overall
budget into sub-budgets reserved for the consumption of specific goods. Such a
system counteracts over-spending on tempting goods by limiting the maximally
available amount for consumption of these goods.?! Another reason to bracket
narrowly is people facing direct costs of making decisions (e.g., Conlisk
1996). Making globally optimal decisions is much more difficult than making a
sequence of locally optimal decisions, i.e., for each bracket separately. If people
know that they face decision costs, it can be optimal for them to bracket
narrowly to save on decision costs.??

We refrain from modeling self-control problems or decision costs beyond
them being a reason for bracketing narrowly. We rather treat narrow bracketing
as a heuristic which people use even in situations where the underlying problem
is not present. For example, in the lab experiment, temptation is not an issue,
so even subjects who have problems with self control in other situations should
act rationally in this setting. We assume that subjects still bracket narrowly.?3

Consumers decide on consumption out of a set of goods. The set of goods is
partitioned into a hierarchy of mental accounts or groups of goods. This means
that on the first (or top) level all goods are in one account.?* On the second
level, the set of goods is partitioned into a number of accounts g1, g2, g3, ... In

20. For related models of narrow bracketing see Barberis et al. (2006), Rabin and
Weizsécker (2009), Hastings and Shapiro (2013) and Koch and Nafziger (2016).

21. One can also interpret this as a dual-system approach (Kahneman 2003): the intuitive
system would like to spend more on tempting goods and the reasoning system sets rules
and limits the budget for these kinds of goods. The ability of the reasoning system to set
and enforce these rules could depend on the type of grant.

22. This reasoning predicts that narrow bracketing is only used in situations that feature
at least a minimal amount of complexity. If the decision situation is simple enough for the
optimal solution to be directly apparent, we would not expect people to bracket narrowly.

23. Decision costs might still apply in the lab experiment.

24. If consumers bracket narrowly for self-control reasons, the top level could already be
split into several accounts for different groups of goods, such that even cash budgets cannot
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lower levels, these accounts are again split into sub-accounts, i.e., account ¢y
contains sub-accounts g1 1, g1,2,..., and so on. For example, goods could be split
into food and non-food goods on the second level, food is then split into food-
away-from-home and food-at-home in the third level, food-away-from-home is
split into meals-away-from-home and beverages-away-from-home in the fourth
level, etc. All consumers have the same hierarchy of accounts.

The consumer reaches a consumption decision in two phases, a posting phase
and a spending phase. In the posting phase, the consumer considers each budget
coming from a different income source (e.g., wage earnings, capital gains, in-
kind grants) and posts it to one account on a particular level of the account
hierarchy. More precisely, we assume that a budget is posted to the lowest level
at which it cannot be split over several accounts. This means that no decision
is yet required on how to spend the budget on particular goods, budgets are
just matched to accounts in the hierarchy. Cash budgets are thus posted to the
top level, as the consumer would need to decide how to split it across different
accounts on the next-lower, i.e., second level. In-kind grants and labeled cash
grants (like child benefits) are posted to the lowest level of the hierarchy on
which there is still an account containing all goods for which the in-kind grant
can be used. On this level, it is then posted to the account which contains these
goods. In our field study, the cash budget B is posted to the top level. The
bill voucher in the restaurant is posted to the food-away-from-home account
(on level 3 in the example above) while the beverage voucher is posted to the
beverages-away-from-home account (level 4). At the end of the posting phase,
all budgets have been posted to specific accounts which could be situated on
different levels of the account hierarchy.

In the spending phase, the consumer considers the account hierarchy
sequentially level by level, starting at the top level. For each account, he
spends all budgets posted to this account rationally on all goods available
in this account. However, he is naive in the sense that he takes consumption
allocated on higher levels as given and only takes a share 6 € [0,1] of any
budgets further down the hierarchy into account. If § = 1, the consumer is
fully rational and can reach the overall first-best consumption bundle. If § = 0,
he ignores subsequent budgets. Intermediate values of 6 correspond to partial

be spent freely (see below). The amounts of these accounts would be set to reign in over-
consumption on tempting goods. For the remainder of this section, we assume that there is
only one account on the top level.
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narrow bracketing. Once all budgets are allocated, consumption is implemented
as the sum of all allocations to each good.?®

Consider first a rational consumer with § = 1 in the field study. The cash
budget B is allocated to the top level and all goods are available in this account.
In the Baseline treatment, she thus chooses the first-best bundle (cj, ¢}, ck)
(point A in Figure la; ¢* denotes again the rationally optimal consumption
of a good if only B were available). In the Label and Cash treatments, she
foresees that she will subsequently have a grant G at her disposal. In the
Label treatment, she thus only allocates p:c; — G to the targeted good. This
preliminary allocation allows her to later spend G entirely on the targeted good
while still reaching the first-best consumption bundle. In the Cash treatment,
she similarly allocates less to the targeted and non-targeted goods at the top
level such that she can ultimately reach the first-best bundle. She then goes
down the hierarchy and on each level spends the posted budgets on the goods
in the respective account. The beverage voucher is posted to an account which
only contains the targeted good while the bill voucher account encompasses
targeted and non-targeted good. Given her allocation at the top level, she can
comply with the condition of the vouchers, spend G on the targeted good (or
on targeted and non-targeted good in the Cash treatment) and overall reach
the first-best consumption bundle (¢}, ¢}, c}) (remember that G < B).

In the Label treatment of the lab experiment, a rational subject only
allocates p.c;* — G on the top level to the targeted good (where ¢;* is the first-
best consumption of the targeted good out of B + G, see point H in Figure 1b).
She can thus subsequently spend G on the targeted good and end up with the
first-best consumption bundle at point H. In the Cash treatment of the lab
experiment, both B and G are as good as cash and thus posted to the top
level. The consumer can thus directly reach the optimal bundle at point H.

Now consider a consumer with 6 = 0. In the field study, he also spends B
rationally on the top level but ignores a potential subsequent G. In the Label
treatment, he subsequently spends the beverage voucher on the targeted good
in addition to ¢; and ends up consuming ¢f + G/p; (point C' in Figure 1a). In
the cash treatment, he spends the bill voucher on targeted and non-targeted
good in addition to ¢} and ¢, and ends up on the line between points C' and
D. In the Label treatment of the lab experiment, the consumer again allocates

25.  While the account hierarchy looks similar to a multistage budgeting structure or ‘utility
tree’ as pioneered by Strotz (1957) and Gorman (1959), multistage budgeting is quite
different from our model as it does not have budgets on different levels of the hierarchy
and no naivete.
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B in a way that is optimal only in the naive sense, and reaches (¢, ¢;) (point
E in Figure 1b). He then spends the in-kind grant on the targeted good, ending
up at bundle (¢j + G/pt, cl;) (point F'). In the Cash treatment, B and G are
as good as cash and thus posted to the top level account. The consumer can
thus reach the first-best bundle at point H.

For intermediate values of 8, the consumer is able to move some of the in-
kind grant to the non-targeted or to the other good (or rather to hold back
spending out of B on the targeted good) but, for 6 low enough, will fail to
reach the first-best consumption bundles.

These predictions are in line with the main treatment differences in our
two studies. In the lab experiment, 21% of subjects increase spending on the
targeted good by the exact amount of the grant and the remaining subjects
also show a (smaller) treatment effect. In the field study, the overall treatment
effect is positive but smaller than the amount of the grant. These facts point
to heterogeneity in 6, with a sizable share of subjects with § = 0 and a share of
subjects with intermediate values of 0. If subjects bracket narrowly for cognitive
reasons, we would expect subjects with lower cognitive skills to be more likely
to violate fungibility as they will benefit most from reducing decision costs.
This is indeed what we find in the lab experiment.

It doesn’t follow directly from narrow bracketing that restaurant guests with
a beverage voucher will use their increased consumption to buy more expensive
wines rather than more wine. This finding is, however, easily rationalizable
if one assumes that cheap wine is an inferior good (at least for the level of
consumed beverage volume in our field study, i.e., around 0.83 litre or 29 fl 0z).
For this we have to assume that there are four instead of three goods: low-
quality wine (which is cheap), high-quality wine (which is expensive), meals
and non-restaurant consumption and that cheap wine is an inferior good. If a
guest decides to spend more on beverage consumption (perhaps due to narrow
bracketing), the guest will thus shift more of their beverage consumption to
higher-quality, expensive wine, thereby increasing the price-per-volume ratio.

6. Conclusion

In this paper we pursue a dual research strategy by combining a field
quasi-experiment and an incentivized laboratory experiment to test whether
consumers treat money as fungible. Both studies yield the same result: many
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subjects do not act in line with fungibility. In the lab, where we have more
background information about subjects, this effect is driven by subjects with
lower cognitive skills. This points to cognitive biases like narrow bracketing or
mental accounting as mechanism underlying the violation of fungibility.

We argued that fungibility plays an important role in a setting where it has
until now not been considered: the effect of in-kind benefits on consumption
and market prices. Empirical studies have shown that a rise in housing benefits
can lead to pronounced rent increases (see, e.g., Susin (2002), Fack (2006)).
Our results suggest that this effect is partly due to a violation of fungibility
and could thus be mitigated by linking housing benefits less saliently to rent
payments to make it easier for tenants to treat this income source as fungible.
There are, however, other situations in which it might be desirable if recipients
violate fungibility. If the government believes that the consumption decisions
of some households are not optimal (e.g., too little spending on child-related
goods), it could use a violation of fungibility to improve these consumption
decisions. By simply stating the intended use of a grant or by replacing a cash
grant with a non-distortionary in-kind grant, consumers who violate fungibility
could be induced to buy more of the targeted good.
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Online Appendix

Abeler /Marklein: Fungibility, Labels, and Consumption

Appendix A: Alternative Models

In this section, we discuss several alternative ways to model the psychological
underpinnings of the violation of fungibility that we observe in the data.
We use the notation introduced in Section 2. In particular, ¢;, ¢,; and c,
denote consumption of the targeted, non-targeted and composite other good,
respectively. ¢* denotes the optimal consumption of a good without a grant
and V() is consumption utility.

A.1. Reciprocity

Most models of reciprocity assume that the payoff or utility of another person
features positively in the utility function of the reciprocal person if that other
person has acted kindly and that it features negatively if the other person has
acted unkindly (e.g., Rabin (1993), Falk and Fischbacher (2006)).

We first consider the restaurant study. Here, offering a (surprise) voucher is
clearly a kind act. Reciprocal guests would thus want to increase the payoff or
utility of the landlord. We assume that guests believe that the landlord cares
directly about them consuming the targeted good. This is in line with the
many situations in which the grant giver has clearly stated preferences about
how the recipient should allocate their consumption. This could, for example,
be a government stressing how much they care about children’s welfare when
handing out child benefits. A reciprocal guest’s overall utility thus becomes:

U =V(ct,cent, o) + AW (ct, ety 9)

where W() is the landlord’s utility derived from the guest’s consumption, g
is the type of voucher, and A\ is the weight the guest puts on the utility
of the landlord. To capture the belief that the landlord likes guest to
consume the targeted good, W(cy,cpy, beverage voucher) is increasing in ¢
and W (¢, e, bill voucher) is increasing in ¢; + ¢pg. If A > 0 and if not all
guests spend their bill voucher exclusively on beverages, this model is in
line with our empirical findings of higher beverage consumption in the Label
treatment compared to the Cash treatment and higher total consumption in



both voucher treatments compared to baseline.?S It doesn’t follow directly
from reciprocal preferences that guests with a beverage voucher will use their
increased consumption to buy more expensive wine, rather than more wine.
This result is, however, easily rationalizable when we assume that cheap
beverages are an inferior good, as described in Section 5.

In contrast, reciprocity is not able to explain the findings in the
lab experiment, in particular not in the two Transparent-Randomization
treatments. First of all, previous evidence shows that lab subjects show very
limited reciprocity towards the experimenter (e.g., Frank 1998). Secondly, in all
our lab treatments, consumption decisions were about abstract goods and the
payoffs for each good were converted into real money after the experiment,
reducing the likelihood that subjects thought that their decisions had an
intrinsic value to the experimenter. Finally, and most importantly, in the
two Transparent-Randomization treatments, the targeted good was chosen
randomly and transparently. Subjects could thus not deduce any preference of
the experimenter for consumption of the targeted good. Even if subjects were
reciprocal towards other subjects, such preferences would therefore not lead
them to consume more of the targeted good (and thereby violate fungibility)
in the lab experiment.

A.2. Salience

Models of salience assume that subjects overweight particularly salient parts
of their overall decision problem. If the type of voucher focuses attention on
different local trade-offs, fungibility could be violated. We will apply the model
by Bordalo et al. (2013) to our setting (see also Készegi and Szeidl 2013).

Consumers decide over consumption bundles that are characterized by three
attributes: quality g, quantity ns and price pj.2” Consumers compare qj, 7
and pi of each bundle to the average of the respective attribute across all
bundles in the ‘evoked set’ of bundles the consumer considers at the moment

26. If we assumed instead that guests do not believe that the landlord values their
consuming the targeted good per-se but rather that he values a high profit, we would
not expect differences in consumption across Label and Cash treatment. If guests believe
that beverages have a higher profit contribution, they should consume more beverages in
both treatments. If they believe that meals have a higher profit contribution, they should
consume more meals in both treatments. We would still expect overall consumption to be
higher in the two voucher treatments than in baseline.

27. For notational simplicity, we aggregate utility across beverage, meal and non-restaurant
consumption.



(see below). This determines the ranking with regard to salience of ¢, n or p for
a given bundle. Bordalo et al. (2013) assume that an attribute of a bundle is
more salient if it is further away from the average in the evoked set. We denote
the average of attribute a in the evoked set as a and define the salience o for
an attribute ay, as
_y_ lax —al

ap,q) = ——
7(ak ) ap +a
An attribute ay is more salient than another attribute by, iff o(ax,a) > o(by, b).
The overall utility of a consumption bundle is

w( Qs ks P) = Okqr + Onng — Oppp

0k, 0, and 0, are adjusted such that the more salient an attribute is, the more
weight it receives in the utility (for more details see Bordalo et al. (2013), in
particular Definition 5) while satisfying 6 + 6, + 0, = 1.

In the restaurant study, we assume that guests’ evoked set of bundles
contains only a subset of all potential meal-beverage bundles that the menu
allows. This could be because guests already have a rough amount they want
to spend in their mind before entering the restaurant or because the full set of
all possible bundles is too large for the guests’ limited attention or because some
bundles are dominated at current prices. We further assume that the evoked set
changes upon receipt of the voucher: a beverage voucher extends guests’ evoked
set to also include meal-beverage bundles with higher spending on beverages
that were not considered before. For example, a guest who considered buying
bundles containing either one bottle for 14 euros or one bottle for 20 euros
before entering the restaurant, might now also contemplate buying one bottle
for 28 euros or two bottles for 14 euros each. A bill voucher extents guests’
evoked set to include bundles with higher spending on beverages and/or meals.
These additional bundles change the reference bundle (g, 7, p) in different ways
according to treatment. Assume that the additional bundles in the beverage-
voucher evoked set have a particular low quality-price ratio. This reduces the
quality-price ratio of the reference bundle and can make the quality of more
expensive bundles in the original evoked set become more salient (Bordalo
et al. (2013), Proposition 4). If those bundles were originally salient in price,
then guests that are strongly influenced by salient thinking will switch to those
more expensive, (now saliently) high-quality bundles. For example, a guest
who would have bought a bottle for 14 euros in the Baseline treatment could
switch to a 20-euro bottle when receiving a beverage voucher. The newly evoked
bundles thus serve as a decoy that make guests spend more on beverages even if
they don’t choose the decoy bundles. The same guest could stick to the 14-euro



bottle when receiving a bill voucher if the additional bundles in the evoked
set of that treatment have less bad quality-price ratios. The model can thus
explain our findings of higher spending on beverages in the Label treatment.

In the above example, introducing a voucher increased spending because of
buying a higher-quality bottle of wine. However, the additional bundles that
contain more expensive bottles of wine will also have lower quantity-price ratios.
If more expensive wines have at least slightly higher quality, the quantity-price
ratio of the reference bundle will decrease more strongly than its quality-price
ratio. Quantity could thus become even more salient than quality and it could
be that guests will use their increased beverage spending to buy more wine
rather than more expensive (and higher quality) wine. The model is therefore
ambiguous about whether the additional spending goes towards an increase in
quality or quantity.?®

It is more difficult to reconcile the findings of the lab experiment with this
model as it is hard to argue that the evoked set differs across treatments.
The abstract, well-defined environment of the lab makes it likely that subjects
have all possible consumption bundles in their evoked set. Since this set is
identical across treatments (and across baseline and grant stage) and since the
underlying quantities and prices are identical too, the model does not predict
behavior to differ across treatments. We could alternatively assume that the
evoked set is the set of consumption bundles that are within subjects’ current
budget constraints. This will lead to different evoked sets in baseline and grant
stage, but not to differences across grant stages of Label and Cash treatment.
Due to the cap on consumption of each good, the budget constraints are exactly
identical in Label and Cash treatment (see footnote 3 in Section 2). The evoked
sets are thus again the same and the model does not predict different behavior
across treatments. We are able to explain behavior in the lab if we assume that
subjects in the Label treatment allocate the in-kind grant to the targeted good
and that they then focus on prices net of the grant (rather than nominal prices).
This would reduce the salience of price after the introduction of the in-kind
grant, thus potentially leading to higher spending on the targeted good. This
reasoning assumes narrow bracketing in a similar way to our model in Section 5.
It does not follow directly from this model that a cluster of subjects should
increase consumption by the exact amount of the grant. The difficulties of the
salience model to explain our lab evidence without additional assumptions is

28. Since the difference in the evoked set regarding non-restaurant consumption induced
by the 8-euro voucher is minuscule, we wouldn’t expect a strong effect of salience there.



in contrast to the conclusion in Hastings and Shapiro (2013) where salience is
able to align much of the empirical evidence quite easily.?"

A.3. Loss aversion

Finally, it could be that subjects are loss averse, i.e., that they compare
outcomes to some reference point, weighting outcomes that fall short of
the reference point more than outcomes that exceed the reference point.
We follow Készegi and Rabin (2006) and assume that the reference point
is the distribution of recently-held rational expectations. Subjects do not
integrate losses and gains globally but only within certain brackets (often called
“consumption dimensions” in the loss aversion literature). Losses in one bracket
can thus not off-set gains in another bracket which could lead to violations of
fungibility.

In the model, overall utility is the sum of consumption utility derived
from consumption ¢ and gain-loss utility derived from comparing consumption
to recent expectations r. Utility is separable across brackets, with v;(¢;) the
utility function for each good i. The gain-loss utility is defined by the function
p(vi(cF) —v;(r¥)) where k indexes the bracket, i.e., in our setting a group of
goods. For small arguments s, K&szegi and Rabin assume that u(s) is piece-
wise linear: p(s) = ns for s > 0 and pu(s) = nAs for s < 0 with the strength
of gain-loss utility n > 0 and the loss-aversion parameter A > 1. We assume
that the type of grant influences how brackets are set as discussed in Section 5.

When the three goods are bracketed separately, the overall utility is thus:

U = ve(er) + vnt(ent) + vo(co) + / / n(veler) — ve(re)) dFu(c)dGy(r)+

/ / 1(0ne(ent) — Ot () APt (G ) AGimt (P + / / 1(Vo(Co) — Vo(ro)) dFy(co)dGo(r,)

29. An alternative model of salience would be to assume that merely mentioning the word
“beverage” in the Label treatment changes guests preferences and makes them consume
more beverages. This could account for some of our treatment effects in the field study. It
would need to be a very strong effect though, as the voucher was not the only reference to
beverages in the restaurant. For example, guests looked at the menu which lists many bottles
of wine and other beverages. The extra mention of “beverage” in the Label treatment thus
only adds marginally to the overall mentions of different consumption opportunities. At the
same time, the treatment effect in the restaurant is quite large at about 25% of baseline
beverage consumption. The advertisement effect would therefore need to be very strong for
such a small manipulation to have such a big effect on consumption. The advertising effect
would also predict a smaller effect in the Transparent-Randomization treatments of the lab
experiment whereas we find an equally strong effect.



If there is no uncertainty about consumption, gain-loss utility is zero and the
prediction of this model is identical to the rational prediction. In our setup,
only the grant came as a surprise and could generate gain-loss utility.3°

The crucial assumption is which ‘recent’ expectations are taken as reference
point. The consumption decisions were made very shortly after learning about
the grant, in both restaurant and laboratory. If the reference point only adapts
slowly, the expectations before learning about the grant will be relevant. Under
these pre-grant expectations, any consumption increase — of the targeted, non-
targeted or other good — will be experienced as a gain. Since the gain-loss
utility is linear for gains, gain-loss utility does not matter: subjects will choose
the rationally optimal consumption bundle and not violate fungibility.

We can only generate the treatment effects if we assume that the reference
point adapts quickly after learning about the grant and, moreover, that subjects
expect to spend the grant on the targeted good in the Label Treatment and
on the targeted and non-targeted goods in the Cash treatment. In the Label
treatment, for example, the utility function is then:

U = vi(cr) + vnt(cnt) + vo(co) + /M(’Ut(ct) —vi(c; +G/pr)) dFy(er)+

/ (Ot (Cnt) — nt(€e)) At (Cnt) + / (0o (co) — v0(c5)) dFo(co)

If a subject in the Label treatment increases spending on the targeted good
by less than the entire grant, they fall short of their expected consumption
of the targeted good. This is experienced as a loss while the commensurate
increase in spending on non-targeted or other good will be experienced as a
gain and will thus be weighted less heavily. If 7 is large enough, spending more
on the targeted good in the Label treatment than in the Cash treatment thus
constitutes a personal equilibrium, i.e., an expectation which the subject would
actually want to carry out. For a range of parameters, it is actually optimal to
increase spending on the targeted good by the entire amount of the grant. This
is in line with the 21% of subjects who do exactly this in the lab experiment.3!
This model can explain the correlation between the treatment effect in the lab

30. Most guests in the restaurant are repeat customers, and have thus a good
understanding of the prices and meals they can expect at the restaurant. There is thus
little uncertainty about the menu.

31. We would explain the increased spending on expensive wine in the restaurant study,
as before, by assuming that cheap beverages are an inferior good. If one is willing to assume
that guests not just expect to use the voucher to increase spending on beverages but that
they expect to increase spending on expensive beverages, one can also explain this result
with loss aversion.



and cognitive ability as long as loss aversion is correlated with cognitive ability
(see, e.g., Benjamin et al. 2013).

Expecting that one will spend the grant on the targeted good comes actually
quite close to the assumptions of our model in Section 5 where we assume that
an in-kind grant is posted to the account linked to the targeted good. However,
expecting to use the grant in this way is not a preferred personal equilibrium
(PPE), i.e., the personal equilibrium with the highest ex-post utility. If we
restrict our analysis to PPEs, as is often done in the literature, loss aversion
again predicts the same as the standard rational model. In the PPE, subjects
will just expect to consume the rationally-optimal bundle and then indeed
do so. This outcome generates the highest consumption utility possible and
the gain-loss utility is identical to the personal equilibrium described above.
Overall, we need this relatively strong additional assumption for loss aversion
to be able explain our data. This again differs from Hastings and Shapiro (2013)
where loss aversion is able to explain much of the empirical evidence.



Appendix B: Rational Distortion in the Field Study

In the Cash and Baseline treatment, 16% of tables (containing 17.5% of
guests) spend less than the value of the voucher on beverages. Since treatment
assignment was exogenous, the distribution of initial willingness to consume
beverages will be equal across treatments. One could therefore expect that
also 16% of tables in the Label treatment would initially have liked to spend
less than 8 euros per person on beverages. We will refer to guests in the
Label treatment who would have spent less than 8 euros on beverages without
voucher as “distorted guests”. Since we only observe table averages, individually
distorted guests could, however, be found at any table, with any average
beverage expenditure, as long as the other guests at the table consume enough
to reach the table average. We thus cannot be sure about the exact share of
distorted guests in the Label treatment. We can bound this share from above
but only at a high level: In general, every table with an average beverage
expenditure above 8 euros has to contain at least one guest spending more
than 8 euros. In the Baseline and Cash treatment there are 125 tables like this
and there are 445 guests overall in those two treatments. This means that at
least 125/445 = 28% of guests in the Label treatment are non-distorted, i.e.,
at most 72% of guests are distorted.

Distorted guests should increase their beverage expenditure to 8 euros even
if they treat money as fungible. If beverage prices are discrete, they could,
however, also increase expenditure to far beyond 8 euros. To see this, assume
that every guest consumes one beverage bundle (e.g., two glasses of wine, some
water and a cup of coffee). Guests who would buy beverage bundle L with price
pr < 8 euros without voucher use only py of the voucher if they stick to L.
They would, however, use the full 8 euros if they switched to beverage bundle
H with py > 8 euros. The beverage voucher thus decreases the price of H by
more than the price of L. This changes the relative price between L and H
by 8 — pr, and could lead to guests switching from L to H, thereby increasing
expenditure by pg — pr, i.e., potentially far beyond 8 euros. We can only bound
this expenditure increase by the maximal per-table beverage spending since it
is conceivable that only one guest consumed the vast majority of beverages at
a given table. This maximum is at 160 euros for one 8-person table in the Label
treatment.

Without further assumptions, this rational distortion can easily generate
our treatment effect. Assume for example that 50% of guests in the Label
treatment would have spent less than 8 euros without a voucher and that all
these guests increase their expenditure by 10 euros once they receive a beverage



voucher. This would lead to an overall treatment effect of 5 euros, exceeding
our observed treatment effect of 3.84 euros.

To rule out that rational distortion drives our treatment effect we need
to make two types of assumptions: One assumption regarding by how much
distorted guests increase their expenditure once they receive a beverage voucher
and one assumption regarding how many distorted guests there are in the Label
treatment. Figure B.1 summarizes the sufficient assumptions along these two
dimensions. On the x-axis is the share of distorted guests and on the y-axis
their increase of per-person beverage expenditure once they receive a beverage
voucher. The axes have log scales. The straight line depicts all combinations of
shares and expenditure increases that would generate the observed treatment
effect of 3.84 euros. The maintained assumption is that non-distorted guests
do not change their behavior since all guests are rational and treat money as
fungible. As long as the combination of expenditure increase and the share of
distorted guests is below the straight line, rational distortion cannot generate
the observed treatment effect.

For example, an increase of beverage expenditures by 8 euros would mean
that the out-of-pocket expenditure would be identical with or without voucher
and that the voucher would entirely be used to increase expenditure on
beverages. If one is willing to assume that guests do not increase their out-
of-pocket expenditure, then Figure B.1 shows that up to 48% of guests could
be distorted without rational distortion being able to generate the observed
treatment effect. If one is willing to assume that distorted guests increase
expenditure by only slightly less than 8 euros, one can slightly relax the
assumption on the share of guests, as shown in the figure. As another example,
without any assumption on the share of distorted guests, one would need
to assume that distorted guests increase beverage expenditure by less than
5.30 euros since the share of distorted guests cannot exceed 72%.

We can put the assumptions into context by relating them to intra-table
variance in beverage expenditure. It is likely that expenditure within a table
is positively correlated, for example due to positive assortative matching,
i.e., similar people going out for dinner together, or because guests at a
table came to the restaurant for the same occasion, e.g., a brief snack or a
birthday celebration. Assuming (unrealistically) perfect intra-table correlation
would mean that all guests at a table consume the same amount of beverages
which is equal to the average beverage consumption of the table. This means
that distorted guests could only be found at tables with an average beverage
expenditure below 8 euros, i.e., the share of distorted guests would be 17.5%.
If one assumes instead that beverage expenditure does not vary by, say, more
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FicUure B.1. Sufficient assumptions on the shares of distorted guests and their average
increase in beverage spending in the Label treatment over their counterfactual spending
in Cash and Baseline treatment to stay below the observed treatment effect of 3.84 euros
(log-log scale).

than 5 euros from the table average, the share of distorted guests cannot be
higher than 31%.32 With such a share of distorted guests, the distorted guests
would need to increase expenditure by more than 12.40 euros to generate the
observed treatment effect. As a robustness check, we repeat the regressions
of Table 1, columns 1-3, for a restricted sample. We order tables by their
per-person beverage expenditure and exclude the lowest 30, 40, 50 or 60%
of tables in each treatment before computing daily averages. This excludes

32. This assumes the extreme case that guests at tables with an average below 8 euros
do not vary much, such that all those guests stay distorted and that guests at tables with
averages above 8 euros split into two groups: one group (which is as large as possible)
consuming just below 8 euros and the other group consuming enough to make up the table
average. If one assumes that variation at tables with averages above and below 8 euros is
similar, the share of distorted guests moves closer to 17.5%.

10
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all tables below 10.50 euros (for the 30% sample) up to 16.50 euros (for the
60% sample) in Baseline and Cash treatment. Results do not change and the
treatment effect between Label and Cash treatment is, if anything, larger and
more significant.?® Thus, if intra-table expenditure is correlated enough such
that distorted guests can only be found at these excluded tables, we do not
need to make any assumption on the behavior of distorted guests, since the
treatment effect survives when we focus on the non-distorted guests.

It is possible that some of the distorted guests pass the unused remainder of
their voucher to other guests at their table. We do not know how prevalent such
a norm is but such a sharing norm could, for example, be due to the persons
at the table being a married couple which has a joint household account. Since
they are rational, they treat money as fungible and the low-consuming guest
can pass his or her unused part to the high-consuming spouse which allows
both to consume at their first-best level, i.e., point A in Figure la (using the
voucher in effect for non-restaurant consumption). It could also be due to the
low-consuming person being invited by the high-consuming person and thus
facing zero marginal cost of increasing consumption with or without voucher.
In fact, 95% of tables pay in one bill (for the observations where we have data
on number of bills) even though it is customary in Germany to ask the waiter
for separate bills if guests want to pay separately for their own consumption.
If distorted guests were not willing to pass the unused part of their voucher on
to other guests of the table (but rather use it to increase own consumption),
it would be likely that they also paid separately.>* The more prevalent such
a norm is, the fewer distorted guests there would be. For example, if half of
all tables adhered to such a norm, the share of distorted guests could not be
higher than 44.8%.3°

33. Point estimates of the Label treatment dummy in regressions like Table 1, column
1-3, when excluding the lowest 30% are: 4.76***  6.34*, 0.30*; when excluding the lowest
40%: 6.78*** 5.71** 0.26**; when excluding the lowest 50%: 5.77*** 6.18%, 0.25*; when
excluding the lowest 60%: 5.82*** 7.34** (0.29**. Significance stars as in Table 1.

34. More than half of the observations in our sample are two-person tables and all of these
pay in one bill. 83% of these tables contain one man and one woman (for the observations
where we have data on gender). For these tables the above-mentioned sharing norm is more
likely to hold. Rational distortion would thus predict that the treatment effect should be
smaller for these tables. In contrast, the treatment effect actually increases when we restrict
the analysis to only these man/woman tables (the point estimate of the Label treatment
dummy is 5.56 euros, p = 0.014, in a regression akin to column 1 of Table 1).

35. All guests at tables with beverage consumptions below 8 euros are distorted (17.5%).
At each “non-sharing” table with average beverage consumption above 8 euros one guest is
not distorted and all others are. Since half of tables don’t share, (100 — 17.5)/2 = 41.3% of
107 guests in the Label treatment are at such non-sharing tables and there are about 15 of
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Appendix C: Additional figures and tables
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Ficure C.1. Histograms of beverage consumption (in euro per person) in the three
treatments of the restaurant study. The dashed line marks the amount of the voucher.

such tables, leading to another (107 * 0.413 — 15)/107 = 27.3% distorted guests. No guests
remain distorted at “sharing” tables.
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FIGURE C.2. Histograms of meal consumption (in euro per person) in the three treatments
of the restaurant study.
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TABLE C.1. Descriptive Statistics of the Field Study

Baseline  Cash Label

Consumption
Beverage consumption 16.01 14.72 18.55
Meal consumption 24.56 27.44 25.79
Total consumption 40.57 42.16 44.35

Control variables

Guests per table 3.05 2.52 2.85
Qutside temperature 15.33 19.33 19.50
Duration of sunshine 44.47 73.33 46.75
Atmospheric pressure 950.59  953.10 947.63
1 If it rained at all 0.80 0.67 1.00
1 If table was on terrace 0.24 0.35 0.24
Total number of guests 356 89 107
Total number of tables 116 34 37
Total number of days 15 3 4

Notes: Descriptive statistics are averaged first by day and then by treatment.
Consumption is measured in euros, temperature in °C, duration of sunshine in minutes
per day, and atmospheric pressure in hPa. If we regress the control variables on a dummy
for receiving any voucher and a dummy for the Label treatment (similar to column 1 in
Table 1), none of the dummies is significant, expect for the voucher dummy in the
regression of outside temperature (p = 0.098).
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Ficure C.3. Consumption increase of the targeted good from baseline stage to grant
stage in all laboratory treatments except Transparent Randomization (Clothing). “Cash”
refers to BG Cash, “Label” refers to the five Label treatments. The consumption change
in GB Label is multiplied by —1. The grant is worth 10 units of the targeted good.
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TABLE C.4.

Controlling for baseline stage outcome*treatment dummies

Dependent variable:

Consumption Consumption Consumption
Abs. dist. Abs. dist. Abs. dist.
to opt. comns. to opt. cons. to opt. con
(1) (2) 3) (4) (5) (6)
1 if BG Label 2.170%%*  2.276%** 2.198%**  2.356%** -0.164 -0.851
(0.582)  (0.674) (0.601)  (0.641) (1.234) (1.444)
1 if Repetition Label 3.092%** 2 893***
(0.729) (0.761)
1 if GB Label 1.384%* 2.097***
(0.661) (0.695)
1 if High Stakes Label 1.359* 2.508%**
(0.738) (0.775)
1 if Trans. Random. 1.052 1.966**
(Housing) (0.774) (0.809)
1 if Trans. Random. -0.878 -0.026
(Clothing) (0.787) (0.815)
Math grade -0.147 -0.229
(0.367) (0.434)
Math grade*Label 1.025%* 1.353%*
(0.476) (0.555)
Baseline stage outcome 0.521***  (.759%** 0.698***  0.619%** 0.512%%%* 0.770%**
(demeaned) (0.186) (0.275) (0.153) (0.202) (0.182) (0.270)
BSO*BG Label 0.182 0.112 -0.010 0.151 0.242 0.179
(0.270) (0.402) (0.256) (0.348) (0.267) (0.394)
BSO*Repetition Label 0.345 0.480
(0.289) (0.418)
BSO*GB Label 0.021 -0.258
(0.224)  (0.294)
BSO*Trans. Random. -0.546** -0.106
(Housing) (0.276) (0.396)
BSO*Trans. Random. 0.446 0.300
(Clothing) (0.311)  (0.449)
Controls for gender, age, major Yes Yes Yes Yes Yes Yes
Constant 14.756%** -0.100 13.068%** 0.641 15.203%** 0.471
(2.333) (2.652) (1.238) (1.326) (2.384) (2.672)
N.Obs. 150 150 425 425 150 150

Notes: Tobit estimates. The dependent variable is consumption of housing in the grant

stage (columns 1, 3, and 5) and absolute distance to optimal consumption of housing in
the grant stage (columns 2, 4, 6) of the lab experiment. Housing is the targeted good for
all treatments except Transparent Randomization (Clothing). Data from the two main

treatments are included in columns 1-2 and 5-6 and of all seven treatments in columns
3-4. The lower limit for the tobit estimation is 0 in all specification; the upper limit is 25

for columns 1, 3, and 5 and 12 for columns 2, 4, 6. Standard errors are in parentheses.

Significance at the 1, 5, and 10% level is denoted by *** ** and *  respectively.
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Appendix D: Instructions for the Lab Experiment

Below are the instructions of the BG Label treatment translated into English.
The numbers in brackets mark places where changes in the instructions for
the other treatments are made. These changes are described in detail after the
instructions.

Welcome to today’s decision experiment.

To start, please read these instructions carefully. At the end of the
instructions you will find some example questions. The experiment starts as
soon as all participants have answered these questions correctly.

Please note that it is not allowed to communicate with other participants
of the experiment from now on. If this should happen, the experiment loses its
scientific value and we have to stop the experiment. If you have any questions,
please hold your hand out of the cubicle; we will then come to you.

The experiment consists of two parts. They will be called work phase and
shopping phase. During the work phase you have the possibility to earn talers.
You can then use these talers for shopping during the shopping phase. The value
your purchases have for you will be denoted in points during the experiment.
Directly after the experiment, the points you achieved will be summed up and
paid in cash to you according to an exchange rate of

[1] 1 point = 0.01 euros

In addition, you receive 2.50 euros for having showed up on time. The
2.50 euros will be paid after the experiment independently of your decisions
and additionally to the amount you earn during the experiment.

Work phase

[2] During the work phase you have the opportunity to earn 100 talers. The
work consists of counting the number of zeros in tables filled with zeros and
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ones. Below, you see an example table with 3 rows and 8 columns. The tables
used in the experiment are larger, they contain 10 rows and 30 columns.

Example of work phase

e
o O =
O
o O O
m = O
o = O
-0
- = O

You earn the 100 talers if you succeed in finding the correct number of zeros
in four tables within 15 minutes. If you do not succeed in finding the correct
number of zeros in four tables you earn 10 talers instead.

Work phase screen

Remaining time [sec]: 880

You have 3 tries for each sheet
If you haven't found the correct answer after 3 tries, you must proceed
with the next sheet

How many zeros are on sheet No.: 1

—/ ..

WWrang answers for this sheet: 0

MNurnber of correctly solved sheets sofar: 0
Number of sheets to complete: 4

8

Nurnber of rermaining sheets

During the work phase, you will receive eight sheets with zeros and ones.
Please begin on sheet 1 and count the number of zeros on this sheet. Enter
the number of zeros in the input box in the middle of the computer screen.
After entering the number click on the OK-button. If you entered the correct
number, you may continue with sheet 2. If you entered a number that is higher
by 1 or lower by 1 than the correct number, your number will also be rated as
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correct. If you enter a number that deviates by more than plus/minus 1 from
the correct number, your input will be rated as false. You then have another
two tries to enter the correct number for this sheet. Thus, you have three tries
in total for each sheet. In the top-right hand corner of the screen, you can see
the remaining time in seconds. The time starts at 900 seconds = 15 minutes
and counts backwards.

Please note: the red number above the OK-button indicates the number
of the current sheet. If you enter three times a wrong number for a sheet, the
counter for the current sheet changes to the next sheet. If this occurs, please
put the current sheet aside and start the next one.

You have a total of eight sheets at your disposal. As soon as you found the
correct number of zeros on four sheets, the task is completed successfully and
you receive 100 talers. You then have finished the work phase. If you
do not succeed in completing the task within 15 minutes, you earn 10 talers
instead.

Please note: Experience shows that is helpful to mark the 50th, 100th...
counted zero. If you miscount in this case you do not have to start all over
again but you can continue from the last marked zero.

Shopping phase

[3] The shopping phase starts as soon as it has been determined for every
participant if he or she completed the task of the work phase successfully. You
will make two shopping decisions. Your credit balance is split equally between
the two decisions. If you completed the task of the work phase successfully you
have 100/2 = 50 talers at your disposal per purchasing decision, otherwise you
have 10/2 = 5 talers.

During the shopping phase you can spend your money on two things that
will be called housing and clothing. You decide which amount of housing
and clothing you want to buy. Expenses for housing denote the rent of the
apartment.

The value housing and clothing have for you are expressed in points that
are exchanged into euro at the end of the experiment and paid out to you.
How valuable a specific amount of housing or clothing is for you is denoted in
two tables during the experiment. Below you see an example. In this example
numbers of points and prices take on different values than in the experiment.
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The sole purpose of this example is to help you become familiar with the
procedure of the purchasing decision.
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Example of shopping phase

Housing Clothing

Units | Points Units | Points Your credit balance
0 0 0 0 20 talers
1 6 1 16
2 11 2 24 Prices per unit
3 15 3 27 Housing: 4 talers
4 18 4 29 Clothing: 3 talers
5 20 5 30

In the left column of each table, the different amounts that are offered for
sale are presented. The right column indicates how many points you get for the
purchase of the corresponding amount. You can read from the table “Housing”
that in this example 0 units of housing have a value of 0 points for you, 1 unit
of housing has a value of 6 points, 2 units 11 points, and so on.

Your credit balance for the purchase is indicated in the top-right panel;
in this example 20 talers. In the bottom-right panel you find the prices (in
talers) for housing and clothing; prices are per unit. The prices for housing
and clothing are different. The table “Prices per unit” shows that in this
example a unit of housing costs 4 talers while clothing costs 3 talers per unit.

In the purchasing decision, you decide how many units of housing
and how many units of clothing you want to buy. You can choose freely
how many units to buy as long as the total price does not exceed your credit
balance.

The total price of your purchase is calculated as follows:

Total price of purchase = (units of housing x price per unit of housing)

+ (units of clothing x price per unit of clothing)

As soon as you have decided how many units of housing and how many
units of clothing to buy, it is determined how many points you will get for this
decision. If you do not spend your entire credit balance, the talers not spent
are forfeited. [4] Additionally, talers from the first purchasing decision cannot
be kept for the second purchasing decision.

The total number of points is calculated as follows:
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Total number of points = points for purchased units of housing

+ points for purchased units of clothing

Example of a purchase

In the example mentioned above, you have a credit balance of 20 talers.
Imagine you wanted to buy 3 units of housing and 2 units of clothing.
Then you have to pay [(3 X price per unit of housing) + (2 x price per
unit of clothing)] talers, i.e., 12 4+ 6 = 18 talers. This purchase is possible
with your credit balance.

In the tables, you find the number of points you get for this purchase.
You get 15 points for 3 units of housing and 24 points for 2 units of
clothing. Your purchase would thus earn you 15 + 24 = 39 points

[5] Please note: It is only possible to buy one amount of each good. For
example, if you want to buy altogether 4 units of clothing, the point value that
is noted next to the number 4 (29 points) matters for you. You cannot buy first
one unit of clothing and then another 3 units of clothing, for example.

On the computer, you make your decisions on the input screen of the
shopping phase. Below you see a screen shot of this input screen. The screen
contains all information that you need for your decision: tables for the point
values of housing and clothing, your credit balance and the prices per unit. The

actual point values and prices used in the experiment have been replaced with
“XXX” .
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Shopping phase screen

Housing Points Clothing Points
0 XXX 0 XXX
1 XXX 1 XXX
2 XXX 2 XXX
3 XXX 3 XXX
4 XXX 4 XXX i .
5 XXX 5 XK Your budget for this decision:
[ XXX [ XXX XXX Taler
7 XXX 7 XXX
8 XXX 8 XXX
9 XXX 9 XXX
w v 0w XXX Price per unit:
i HE i rees Housing ‘ Clothing
12 XXX 12 XXX
13 XXX 13 XXX XXX Taler ‘ XXX Taler
14 XXX 14 XXX
15 XXX 15 XXX
16 XXX 16 XXX
17 XXX 17 XXX Your decision:
18 XXX 13 XXX Housing Clething
19 XXX 19 XXX
20 XHX 20 XXX I
21 XXX 21 XXX
22 XXX 22 XXX
23 XXX 23 XXX
24 XXX 24 XXX
25 XXX 25 XXX
(I

In the bottom-right hand corner of the screen, you can see two input fields.
After having decided how many units of housing and of clothing to buy you
enter your decision in these two fields and confirm your choice by clicking on the
OK-button. After having clicked on the OK-button you cannot change
your decision anymore. Your decision will be shown again on the screen.
Please write your decision on the decision sheet that was handed out with
these instructions. If you click on the OK-button although you would spend
more talers than you have at your disposal, an error message is displayed and
you have the possibility to correct your decision.

If you have any questions please hold your hand out of the cubicle; we will
then come to you.

When all participants have answered the example questions correctly, the
experiment starts with the working phase. When all participants have finished
the working phase, you will be presented again short instructions for the
first purchasing decision on the computer screen. [6] Also for the second
purchasing decision, the screen will show short instructions. As soon as all
participants have taken the second purchasing decision the computer screen
shows a questionnaire. After the questionnaire, the experiment is over.
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Please answer the example questions handed out with these instructions
before the experiment starts.

On-screen Instructions

Before the Working Phase

The working phase is about to start now. If you succeed in counting the correct
number of zeros on four sheets within 15 minutes, you have completed the task
successfully and you get 100 talers. If you do not succeed in completing the
task successfully you get 10 talers instead.

Please click on the OK-button to start the working phase.

Before the First Purchasing Decision

You completed the task successfully. Your credit balance per
purchasing decision is thus 50 talers.

In the following shopping phase you will make two purchasing decisions.

You decide how many units of housing and how many units of clothing to
buy. You can read from the tables on the screen how many points you will get
for your decision. If you do not spend all your credit balance, the talers not
spent will be forfeited.

[7]

Before the Second Purchasing Decision

[8] For the second purchasing decision, you get a housing subsidy of 30 talers
in addition to your credit balance of 50 talers. You can spend the housing
subsidy only on housing.

If the amount you spend on housing is lower than the amount of the housing
subsidy, i.e., lower than 30 talers, the part of the subsidy that is not spent is
forfeited.

The housing subsidy is the only difference compared to the first
purchasing decision. All prices and point values remain the same.
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Please note: When entering your purchasing decision, please report the
total number of units you buy, no matter whether you paid them out of your
own credit balance or out of the housing subsidy.

After Each Purchasing Decision

You have bought X units of housing and Y units of clothing. [9] Please enter
the number of units bought into the decision sheet and click OK.
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The instructions for the other treatments differed as follows from the
instructions for BG Label:

e BG Cash: The general instructions were as in BG Label. The screen
before the second purchasing decision ([8]) read: “For the second purchasing
decision, you get a subsidy of 30 talers in addition to your credit balance
of 50 talers. You can spend the subsidy on housing, on clothing or on
both. If you do not spend the whole subsidy, the part of it that is not
spent is forfeited. The subsidy is the only difference compared to the
first purchasing decision. All prices and point values remain the same.
Please note: When entering your purchase decision, please report the
total number of units you buy, no matter whether you paid them out of
your own credit balance or out of the subsidy.”

e High Stakes Label: The exchange rate at [1] was changed to “1 point =
0.02 euros”.

e Repetition Label: The exchange rate at [1] was changed to “3 points =
0.01 euros”. In paragraph [2] and in all following occurrences, the total
amount of talers subjects could earn was set to 300. Subjects got 30 talers
if they failed the real effort task. In paragraph [3], “two” was replaced by
“siz”. The budget per purchasing decision was thus “300/6 = 50 talers” and
“30/6 = 5 talers”. Sentence [4] was replaced by “Additionally, talers not
spent cannot be kept for later purchasing decisions.” Before paragraph [5]
the following sentence was added: “Points from the siz purchasing decisions
will be added up at the end and paid to you.” In sentence [6], “the second
purchasing decision” was replaced by “the following purchasing decisions”
and in the following sentence by “all purchasing decisions”. The screen
before the second purchasing decision ([8]) was also shown before purchasing
decision three to sixz; “the second purchasing decision” was replaced by
“the following purchasing decision” and “the first purchasing decision” was
replaced by “the previous purchasing decision”. The size of the housing
subsidy was randomly chosen for each purchasing decision (see Section 4.1
for details of the design). On the screen after each purchasing decision,
at [9], a sentence was inserted: “You will thus receive X points for this
decision.”

e GB Label: The general instructions were as in BG Label. A new screen was
added at [7], directly before the first purchasing decision, which read: “For
the following purchasing decision, you get a housing subsidy of 30 talers
in addition to your credit balance of 50 talers. You can spend the housing
subsidy only on housing. If the amount you spend on housing is lower
than the amount of the housing subsidy, i.e., lower than 30 talers, the part
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of the subsidy that is not spent is forfeited. Please note: When entering
your purchasing decision, please report the total number of units you buy,
no matter whether you paid them out of your own credit balance or
out of the housing subsidy.
decision ([8]) read: “For the second purchasing decision, you don’t get

” The screen before the second purchasing

an additional housing subsidy of 30 talers in addition to your credit
balance of 50 talers. This means, that you can only spend 50 talers. The
omission of the housing subsidy is the only difference compared to the
first purchasing decision. All prices and point values remain the same.”
Transparent Randomization (Housing): While subjects were seated in the
waiting room before the experiment, a whiteboard in the room showed: “Tail:
even cubicle numbers— housing; odd cubicle numbers— clothing. Head: even
cubicle numbers— clothing; odd cubicle numbers—housing.” We read the
following script to subjects: “Later, at one point in the second part of the
experiment, we will need a random number. To determine this random
number, I will toss a coin already now. If tail comes up, the assignment even
cubicle numbers—housing and odd cubicle numbers— clothing will be valid.
If head comes up, the opposite assignment will be valid [show on whiteboard).
This doesn’t tell you anything yet; but as soon as the random number will
play a role in the experiment, this will all be explained again in detail and
then everything will be clear. I now toss the coin [toss the coin/. Head/tail.
[Mark corresponding assignment on whiteboard] Therefore, this [show on
whiteboard] assignment is valid. We will now start the experiment.” Subjects
got their cubicle number by choosing from a shuffled set of numbered cards
without being able to see the numbers, as in all other treatments. The
general instructions were as in BG Label. The screen before the second
purchasing decision ([8]) began: “You have an [odd/even] cubicle number
and the coin tossed at the beginning of the experiment showed [head/tail].
Therefore, you get a housing subsidy of 30 talers in addition to your
credit balance of 50 talers for the second purchasing decision.” The rest of
the screen was as in BG Label.

Transparent Randomization (Clothing): Everything was as in the treatment
Transparent Randomization (Housing), except for the screen before the
second purchasing decision ([8]), on which each occurrence of “housing”
was replaced by “clothing”.
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