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Abstract

Carbon taxes are a prominent policy instrument for decreasing the consumption of
COs-intensive goods in order to reduce the negative external effects involved in the
production or consumption of such goods. A tax leads to higher consumer prices,
which typically lowers consumption. However, in this paper we provide evidence
from laboratory experiments that carbon taxes may be less effective than assumed
because of unintended behavioral effects. Especially earmarking the revenues of a
carbon tax for environmental purposes—a practice that is popular with voters and
policy makers—can crowd out consumers’ intrinsic motivation to avoid negative
externalities. If this is the case, the tax not only increases consumer prices but also
raises consumers’ willingness to pay for the taxed good. This, in turn, can offset
the price effect and lowers the intended consumption-reducing effect of the tax.
Our results suggest that such unintended behavioral effects can be avoided by not
earmarking the tax revenue.
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1 Introduction

The production and consumption of many goods causes negative environmental exter-
nalities. Burning fossil energy, for instance, leads to greenhouse gas emissions such as
CO,. These emissions constitute a negative externality that is not reflected in market
prices leading to an overconsumption of externality-causing goods compared to the so-
cially optimal level. According to Pigou (1920), consumption can be brought down to
the socially optimal level by internalizing the negative externality via a tax mirroring
the social and environmental damages caused by the externality. Whereas calculating
the exactly correct amount of a Pigou-tax is almost impossible in practice, green taxes
or environmental levies, that simply aim at reducing the consumption of externality-
causing goods, are frequent (see, e.g., Carl & Fedor, 2016).

Carbon taxes, specifically, are an increasingly prominent policy instrument aimed at
decreasing the consumption of CO»-intensive goods and services. By introducing such
taxes and decreasing the consumption of these goods, policy makers aim to reduce the
negative external effects involved in the production and consumption of such goods.
According to basic microeconomics, a tax typically leads to higher consumer prices,
which then lowers the demand. In this paper, we consider the non-standard behav-
ioral effects of carbon taxes. Specifically, from a behavioral economics perspective two
questions arise: First, what does levying a carbon tax mean for consumers’ personal
motivation to reduce negative externalities voluntarily? Can such a tax crowd out
consumers’ intrinsic motivation to avoid negative externalities in their consumption
decisions (Frey, 1999; Nyborg, 2010)? Second, does the effect on consumers’ personal
motivation depend on the framing of the tax, and especially on the purposes the tax
revenue is used for?

In practice, there are different ways in which tax revenues may be spent. First, tax rev-
enues may be used for compensating third parties experiencing damages because of a
negative externality. Tax revenues could be earmarked to curb the negative effects of
the externality either now or in the future (e.g., CO, compensation projects or green
spending in general). There are a number of green taxes in different countries with
revenues flowing into some sort of green spending. Examples are Japan’s tax for cli-
mate change mitigation, the French energy consumption tax, or part of the revenues
generated by the CO; levy on fossil fuels in Switzerland (see Carl & Fedor, 2016, for
an overview). Second, in order to avoid that a steering levy increases governments’

general tax revenues and thus the tax burden for citizens, tax revenues might be redis-



tributed to consumers. An example is again the Swiss CO, levy on fossil fuels, where
two thirds of the revenues generated by the tax are redistributed to tax payers. Finally,

the tax revenues could be used to finance regular government activities.

The use of revenues created by green taxes, for instance on CO; emissions, is an im-
portant topic in the political and public debate on a possible introduction of such tax
schemes. Indeed, research shows that voters” acceptance of a green tax depends cru-
cially on how the accrued tax revenue is spent, and that acceptance can be increased if
the tax revenues are earmarked for green investments or for compensating the environ-
mental damages caused by the consumption of the taxed good (Baranzini & Carattini,
2017; Beiser-McGrath & Bernauer, 2019; Carattini et al., 2017; Kallbekken et al., 2011).

From a behavioral economics perspective, the decision on how the tax revenues are
spent may be relevant for the effectiveness of the tax. The spending purpose may im-
pact on the extent to which the tax reduces the consumption of the taxed good and
thus the amount of negative externalities caused by that consumption. Specifically,
“moral licensing” may occur when the tax revenues are explicitly earmarked for envi-
ronmental purposes. Moral licensing in this context means that paying a green tax that
partially internalizes the negative externalities of a polluting activity, makes people feel
“licensed” to engage in this activity more often. The tax may thus crowd out people’s
intrinsic motivation to avoid negative externalities (see also Frey, 1992a, 1999; Nyborg,
2010; Nyborg et al., 2006). In the end, the effect of earmarking the tax revenues may
be counterproductive and even increase the amount of behaviors triggering negative

externalities.

Previous empirical studies have shown that voluntary participation in carbon offset-
ting programs can lead to such licensing or crowding-out effects (Harding & Rapson,
2013; Jacobsen et al., 2012). It seems as if—at least for some consumers—carbon offset-
ting can work as a mechanism to assuage “guilt" and to justify engaging in polluting
activities (see also Lange et al., 2014; Lange & Ziegler, 2017).! Compared to voluntary
offsetting programs, a compulsory carbon tax touches a lot more people. Yet, it is ex-
ante unclear whether such a tax leads to similar behavioral mechanisms as voluntary
offsetting. From a researchers’ point of view it therefore matters to investigate whether

an earmarked tax has similar licensing effects. From a policy-makers’ perspective it is

1t is important to note, however, that the availability of offsetting possibilities does not necessarily
lead to an increase in consumption of the polluting good and that the net effect of offsetting possibilities
on emissions does not have to be negative. The latter mainly depends on the effectiveness or the price of
the offsetting technology (see Lange & Ziegler, 2017, for a theoretical model).



equally important to understand such potential unintended behavioral effects of a car-
bon tax. Moreover, policy-makers might be particularly interested in the design of a tax
that avoids such effects.

To test the unintended behavioral effects of carbon taxes, we designed an incentivized
laboratory experiment in which participants made decisions about whether or not to
buy a consumption good that causes a negative externality in the form of CO, emis-
sions (see Berger & Wyss, 2021, for a similar approach). By comparing experimental
treatments with and without carbon tax, and by comparing different forms of handling
the tax revenues (“burning” it, redistributing it to participants, or earmarking it for en-
vironmental purposes), the experiment aims at answering two main research questions:
Can carbon taxes have unintended effects by providing a justification for people to en-
gage more in polluting activities? And does this effect depend on how the tax revenues

are used?

Our results indicate that indeed a tax with earmarked revenues for environmental pur-
poses (CO, compensation projects specifically) seems to crowd out participants” intrin-
sic motivation to avoid negative externalities. Hence, the effectiveness of the tax is

reduced. We do not observe such an effect when the tax revenues are not earmarked.

We further tested the effectiveness of carbon taxes in two different decision environ-
ments: an individual decision making set-up, in which participants in the role of con-
sumers make individual buying decisions without interacting with each other, and a
market set-up in which the externality-causing good is traded between buyers and sell-
ers in a double auction. We find that earmarking fully eliminates the consumption-
reducing effect of the carbon tax in the individual decision making set-up, leading con-
sumption to revert back to the levels of a no-tax baseline. In the market set-up, the
earmarked tax even backfires leading to a higher level of consumption than in the no-
tax baseline.

The paper proceeds as follows: Section 2 briefly summarizes and discusses related lit-
erature; section 3 describes the experimental design in detail; section 4 presents behav-
ioral hypotheses; section 5 describes the results and section 6 discusses the implications
of our results and concludes.



2 Related Literature

Many pro-environmental behaviors are voluntary and involve a cost for the individual
(e.g., in the form of effort or a reduction in comfort) without yielding a direct tangible
benefit. Moral motivations and intrinsic motivation are therefore particularly relevant
in this domain (see, e.g., Steg, 2016; Turaga et al., 2010, for overviews). There are vari-
ous studies showing that engaging in pro-environmental behaviors depends to a large
extent on people’s intrinsic or moral motivation (see, e.g., Bamberg & Moser, 2007, for a
meta-analysis). Some studies show that moral motivation predicts the extent to which
participants are willing to decrease their car use (Eriksson et al., 2008) or that moral
motivation is the strongest predictor of recycling behavior (Saphores et al., 2012). In
line with this, Taufik et al. (2015) argue that acting in a pro-environmental way is in-

trinsically rewarding and yields a “warm glow” like other altruistic behaviors.

Since many decades, the concept of intrinsic motivation is well established and very
influential in social psychology. It is typically used to distinguish between intrinsically
motivated actions that people take out of their pure free will and extrinsically motivated
actions that they take because of external forces such as rewards, punishments or re-
strictions (see, e.g., Deci & Ryan, 1985; Ryan & Deci, 2000). By the nature of their dis-
cipline, economists tend to emphasize the power of external incentives. Yet, in the
meantime, the importance of intrinsic motivation has been recognized and integrated
into behavioral economics approaches (e.g., Bénabou & Tirole, 2003; Frey, 1992b, 1997;
Le Grand, 2003).

In our case, the intrinsic motivation to avoid negative externalities harming other peo-
ple or the environment is closely related to the idea of social preferences and moral con-
siderations. The importance of such social preferences has been increasingly studied by
(behavioral) economists in the last three decades (see, e.g., Fehr & Schmidt, 2006, for an
overview). For instance, Andreoni (1990) has coined the term “warm glow” to explain
why people—in contrast to the predictions of the rational and selfish actor (“homo oe-
conomicus”) model—engage in altruistic actions that do not have a direct benefit to
themselves. Moral motivation in the sense that people want to do the morally right
thing has been studied increasingly and its importance has been recognized for situa-

tions when individual choices cause positive or negative externalities for other people

2Taufik et al. (2015) find that study participants who were told that they had acted environmentally-
friendly actually perceived the current room temperature to be higher than participants who were told
that they had acted environmentally-unfriendly; thus a “literal warm-glow.”



or the environment (e.g., Bénabou et al., 2018a,b; Bénabou & Tirole, 2006; Brekke et al.,
2003).

An important and frequently discussed issue is the possibility that extrinsic incen-
tives can crowd out intrinsic motivation. The concern is that the introduction of ex-
ternal rewards or punishments can weaken people’s intrinsic motivation. Specifically,
crowding-out of intrinsic motivation might occur when people feel externally con-
trolled or when people feel that an intervention liberates them from their personal re-
sponsibilities (Frey & Jegen, 2001). Several empirical studies have documented such
crowding out effects in various domains (see, e.g., Frey & Jegen, 2001 for a general
overview or, for instance, Gneezy & Rustichini, 2000a,b; Mellstrom & Johannesson,
2008; Pellerano et al., 2017, for specific cases).

As discussed above, intrinsic motivation seems particularly important in the environ-
mental domain. Hence, it is crucial to understand the relationship between intrinsic
and extrinsic motivation when designing policy instruments in the environmental area
(Bowles & Hwang, 2008; Frey, 1999). Directly speaking to our research questions, Ny-
borg (2010) has discussed the possibility that the introduction of green taxes could un-
dermine people’s intrinsic moral motivation to behave in an environmentally-friendly
way. Based on a theoretical model, Nyborg et al. (2006) have shown that if a green tax is
perceived as reducing individuals’ responsibility for environmental outcomes, it might
crowd out consumers’ moral motivation to act pro-environmentally. In line with this
conjecture, Lanz et al. (2018) find that a price increase framed as a Pigouvian tax is less
effective in reducing the consumption of externality-causing goods than a neutral price
increase that is not linked with a tax (see also Perino et al., 2014).

Our paper builds on this literature and advances it by providing an experimental test
of whether and under which circumstances the introduction of a carbon tax can in-
deed reduce consumers’ intrinsic motivation to avoid negative externalities caused by
their consumption decisions. We provide a new aspect to this discussion by studying
whether the possible crowding-out effect depends on the specific design of the tax, no-
tably on the spending purpose the tax revenue. We hypothesize that earmarking tax
revenues for environmental purposes leads to crowding-out as it weakens consumers’
responsibility for a negative externality. Given the current political and public debate
on the introduction of green tax schemes, for instance to reduce CO, emissions, and
on how the revenues from such schemes should be used, this is a particularly relevant
topic.



3 Experimental Design

To study the unintended behavioral effects of carbon taxes and the conditions under
which they emerge, we developed a novel laboratory experiment, in which partici-
pants were presented with the choice to purchase an (abstract) good with a (monetary)
consumption value to the buyer. Yet, the purchase also leads to an increase of CO, emis-
sions into the atmosphere, thus entailing a negative externality for the environment. We
implemented the negative externality by buying and subsequently retiring a number of
CO; certificates on the European Market for Emission Trading.? The number of retired
certificates depended on the trading and buying decisions of the participants in the ex-
periment, so that it was possible to specify the marginal impact of each buying decision
on CO, emissions. Specifically, we retired one fourth of a certificate (corresponding to
0.25 t of COy) less for each purchase of the good in the experiment. In research con-
ducted in parallel to ours, Berger & Wyss (2021) have documented the validity of this
approach for implementing decisions causing CO, externalities in experimental stud-
ies.

The experiment consisted of a 4x2 between-subjects design, in which we implemented
four different experimental tax treatments: a no-tax baseline; a tax that was collected
but “burnt” (corresponding to revenues being used in the general budget); a tax that
was redistributed to participants, and a tax that was earmarked for environmental pur-
poses. The four experimental tax treatments were conducted in two types of decision
environments: an individual decision making set-up and a competitive market set-up.
In the following, we first describe the two decision environments and then the four
experimental tax treatments.

3.1 Decision Environments

Similar to Kirchler et al. (2016),* who studied the effectiveness of different policy in-
struments for promoting pro-social behavior, we investigated the behavioral effects of
different forms of a carbon tax in two different decision environments. In one setting,

participants indicated their willingness to pay (WTP) for purchasing the good using a

3We first intended to buy and retire certificates on the Swiss market for emissions trading. However,
as the Swiss market was linked with the European market for emission trading on January 1st, 2020, we
finally bought the certificates on the European market.

“We are grateful to Kirchler et al. (2016) for sharing their experimental materials and software files with
us.



price list similar to the Becker-DeGroot-Marschak mechanism (Becker et al., 1964). The
second setting was a competitive market setting, in which the good was traded between
buyers and sellers in a double auction. The individual decision making set-up serves to
measure the pure effect of a tax on people’s individual willingness to pay for the taxed
good, in the absence of any strategic or competitive considerations. The market set-up
extends the perspective by considering that most goods are bought by consumers in
competitive markets, which may have an effect on moral considerations that are poten-
tially relevant for goods that carry negative externalities (see, e.g., Bartling et al., 2015;
Falk & Szech, 2013). We describe the two set-ups in more detail below.

Individual Decision Making: Price Lists. The individual decision making set-up
serves to measure participants’” WTP for buying the experimental good or, inversely,
their WTP to avoid the emission of 0.25 t of CO,. Participants had to choose between
two options in 26 decision pairs. Each decision pair constituted of the following two
options: Not buying the good (option A) vs. buying the good (option B). The consump-
tion value of the good, which was realized when a participant chose to buy the good
was always 50 CHF. However, the price for buying the good (in option B) varied and
decreased by 1 CHF per decision pair, starting at a price of CHF 35 and going down
to CHF 10 in the no-tax baseline. In the tax treatments a tax of 5 CHF was added to
the purchase price in each decision pair. As the price decreased, the monetary payoff
a participant could receive from choosing to buy the good (option B) increased by 1
CHEF per decision pair (starting from 15 CHF in the first pair and going up to 40 CHF in
the no-tax baseline, and from 10 CHF up to 35 CHF in the tax treatments). The mone-
tary payoff associated with choosing not to buy the good (option A) remained constant
across all decision pairs and was always 15 CHF. The decision screen showed the mon-
etary profit made for both options in each decision pair and the CO, emissions caused
by the option. The experiment was run for ten periods. For each participant, one de-
cision pair in one of the ten periods was randomly selected and the choice made by
the participant in that selected pair was implemented and relevant for the participants’
payout and for the CO, emissions. Participants were made aware of this procedure in
the instructions. As the decision pair and thus the price to be paid for the good was
determined randomly, participants could not affect the price of the good by strategi-
cally altering their WTP. This procedure thus ensures that we we elicited individual
participants’ true WTP for buying the good (Becker et al., 1964).



Markets: Double Auctions. In the market environment, participants were randomly
assigned to the role of either a buyer or a seller of the good and were matched with
each other in markets of four buyers and five sellers each. Each buyer or seller could
buy or sell a maximum of one unit of the good. As there were more sellers than buy-
ers in each market, the markets were competitive and one seller would typically not
be able to trade. Trading took place in 10 periods, with each period lasting for three
minutes during which trading was possible. Trades were made in a double auction for-
mat, where buyers could enter buying offers specifying the maximum price they were
willing to pay (bid offers) and sellers could enter selling offers specifying the minimum
price at which they were willing to sell (ask offers). A trade was concluded if a buyer
accepted a selling offer from a seller or, conversely, if a seller accepted a buying offer
from a buyer. Each concluded trade caused a negative externality of 0.25 t of CO; as
explained above. For sellers, the monetary profit associated with trading corresponded
to the price sellers’ received. For buyers, the profit amounted to the consumption value
of the good (50 CHE, as in the individual decision making treatments) minus the price
paid in the trade. In the no-tax baseline, the price sellers received was equal to the
price buyers paid. In the tax treatments, a tax of 5 CHF was collected per trade, which
meant that the price buyers had to pay was always 5 CHF higher than the price sellers
received. If participants (both sellers or buyers) did not conclude a trade, they earned a
no-consumption outside option worth 15 CHF (identical to the payoff of not buying the
good in the individual decision making treatments). As in the individual decision mak-
ing treatments, one period was randomly selected and the trades made (or not made)

in that period were relevant for participants’” payouts and for the CO,-emissions.

3.2 Tax Treatments

As described above, we implemented four different tax treatments in each of the two

decision environments.

Base: No Tax. In the baseline treatment no tax was levied on the externality-causing
good.

Burnt: Tax Collected and “Burnt”. In this treatment a tax of 5 CHF was added to the
purchase price. The tax revenue was not used in any further way, i.e., the collected
amount was simply destroyed. However, the tax and its purpose of reducing con-



sumption was made salient to participants. Specifically, participants were told in the
instructions that “to reduce emissions, a CO; tax of CHF 5 is levied on the good” (note
that the same wording was also used in the other tax treatments that are described be-
low). Apart from the price effect, the Burnt tax treatment thus also contains the moral
signal that goes together with a tax.

Redistributed: Tax Collected and Revenue Redistributed to Participants. Also in
this treatment a tax of 5 CHF was levied on the good. The tax revenue was fully re-
distributed to participants. The redistribution occurred within groups of 9 participants
(corresponding to the size of one market in the market treatments). Each participant
thus received one ninth of the collected tax revenue, independent of whether the partic-
ipant consumed (or traded) the good or not. This treatment corresponds to a frequently
used form of environmental levies (e.g., the CO; levy on fossil fuels in Switzerland), for
which (parts of the) tax revenues are redistributed evenly to the population in order to
ensure that the tax has a steering effect, while not increasing the overall tax burden in

the economy.

Earmarked: Tax Collected and Used for CO, compensation. Again a tax of 5 CHF
was levied on the good. In this treatment the tax revenue was earmarked for en-
vironmental purposes. Specifically, participants were informed that the tax revenue
would be used “to finance existing projects, which aim to reduce global CO, emis-
sions.” Participants did not receive any information about the effectiveness of these
projects. They were simply informed that the money collected through the tax in the
experiment would be donated to myclimate, a Swiss NGO specialized in CO, compen-
sation projects. Participants were provided with two examples of such projects (moor-
land renaturation in Switzerland and the financing of efficient cooking stoves in Kenya),
without going into further details. This treatment corresponds to the frequent call of
earmarking carbon taxes for environmental purposes in order to make them more at-
tractive to voters (e.g.. Baranzini & Carattini, 2017; Beiser-McGrath & Bernauer, 2019;
Carattini et al., 2017; Kallbekken et al., 2011).

3.3 Data Collection and Procedure

The experiment was conducted in November 2019 at the Decision Science Laboratory
at ETH Zurich and was implemented by using the software zTree (Fischbacher, 2007).



In total, we had 215 participants in the individual decision making treatments (number
of participants per tax treatment: Base: n = 54, Burnt: n = 54, Redistributed: n =
54, Earmarked: n = 53) and 279 participants in 31 markets in the market treatments
(number of markets per tax treatment: Base: n = 8, Burnt: n = 8, Redistributed: n = 8§,
Earmarked: n = 7).> The ETH Decision Science Laboratory recruited participants for
the experiment from the participant pool for economic and behavioral experiments at
ETH Zurich and the University of Zurich using the software hroot (Bock et al., 2014),
following standard procedures in the lab. We did not specify any exclusion restrictions
(e.g., based on study subject) for the recruitment. The participant pool consists mainly
of students at ETH Zurich and the University of Zurich. In the individual decision
making treatments participants’ mean age was 22.06 years (sd = 2.67) and 55.81% of
participants were women. In the market treatments mean age was 22.97 years (sd =

5.08) and 57.35% of participants were women.

Tax treatments were randomly assigned to participants within an experimental session,
whereas the decision environment (individual decision making vs. markets) was ran-
domly assigned to sessions. Random assignment to tax treatments (within a session)
was conducted by participants drawing their seat-number out of a bag. We aimed at
having 36 participants per session, but because of no-shows, the actual session size var-
ied between 27 and 36 participants.® Sample sizes had been determined in advance

based on statistical power calculations using the results from pilot sessions.

Participants received detailed written instructions at the beginning of every experimen-
tal session and had to answer correctly several control questions before the experiment
was started. While the participants read the instructions, they had the possibility to ask
comprehension questions, which were answered in private. In the market treatments,
subjects participated in one trial period that did not have any payoff consequences, in
order to familiarize themselves with the market set-up and the trading interface. In the
individual decision making environment, no such trial period was conducted, as the

set-up was more straightforward. Finally, a summary of the instructions was read aloud

5Note that for the market treatments, we treat a market as the independent unit of observation, as
participants interacted with each other within a market. To account for this, in the statistical analyses we
cluster standard errors at the market level in the market treatments (as is customary in the literature, see,
e.g., Bartling et al., 2015; Kirchler et al., 2016). In the individual decision making treatments participants
made decisions independently from each other and we can thus treat participants as the independent unit
of observation. Where appropriate, we cluster standard errors at the participant level in the statistical
analyses.

®No-shows are also the reason why we have only seven markets for the Earmarked Tax market treat-
ment instead of eight for which we had aimed.

10



before the experiment started. After the experiment, participants answered a short
post-experimental questionnaire on their motivation behind their decision-making pro-
cesses, environmental and political attitudes, demographics and their overall satisfac-

tion with the experiment.

Participants earned on average 32.00 CHF in the individual decision making sessions
and 31.60 CHF in the market sessions, always including a show-up fee of 10 CHF. An
experimental session lasted for around 30 to 45 minutes for individual decision making
and for around 60 to 75 minutes for markets. Note, however, that we invited partici-
pants for 75 minutes for all sessions in order to avoid any selection effects based on the
duration. To implement the negative externalities, we bought and retired CO, certifi-
cates corresponding to 30.25 t of CO, on the European market of emissions trading.”
If no purchases had occurred at all in the experiment, we would have bought and re-
tired certificates corresponding to 84.75 t of CO,.8 The participants’ decision in the
experiment thus increased the potential maximum of emissions by 54.5 t of CO,. To
implement the earmarking, we donated the tax revenue of 295 CHF from the randomly
selected choices and periods in the Earmarked Tax treatments to myclimate, a Swiss
NGO, for CO; compensation projects.

4 Behavioral Hypotheses

The introduction of a tax is a standard policy tool when trying to reduce the consump-
tion of a particular good that causes negative externalities. As long as neither demand
or supply are perfectly price-inelastic, a tax will have an effect on the demand side and

reduce consumption because it increases the price, which consumers have to pay.

In this paper, however, we want to extend the perspective of how the introduction of a
carbon tax affects consumption decisions by considering not only the above-described
price effect of a tax but also potential non-standard psychological effects. In particular,
building on the perspective of Frey (1999) and Nyborg et al. (2006), we hypothesize
that levying a green tax can affect consumers’” intrinsic motivation to avoid consum-

7We thank Compensators e.V., a German NGO, for handling these transactions for us.

81f all 215 participants in the individual decision making set-up had chosen not to buy the good in the
randomly selected decision, we would have retired 215 x 0.25 = 53.75¢ of certificates. In the market set-
up, there were 31 markets with 4 buyers each. If none of these 31 x 4 = 124 buyers had bought the good
in the randomly selected period, we would have retired 124 x 0.25 = 31t of certificates. Thus, in total the
maximum number of certificates we would have retired (if none of the participants” decisions had caused
an externality) would have corresponded to 53.75 + 31 = 84.75t.

11



ing goods that cause a negative externality (e.g., carbon emissions in the case of our
experiment). To illustrate how this process may work, consider the following util-
ity function of a decision maker who needs to decide whether or not to consume an
externality-causing good. The consumption utility (Uc,ys) of the decision maker who

decides whether or not consume a unit of the good is given by:’

uCons:U_p_t_Gx 1)

In this utility function v corresponds to the consumption value of the good, which was
implemented as a monetary benefit in our experiment (fixed at 50 CHF), p is the (mar-
ket) price the consumer pays for the good, and ¢ is a possible tax that increases the
amount a consumer has to pay for the good (note thatv > 0, p > 0, t > 0). The
variables v, p, and t are the determinants of the consumption decision according to
standard economics, with a rational decision maker choosing to consume the good,
whenever v — p — t is more attractive than the non-consumption alternative (wich was
fixed at 15 CHF in our experiment). The variable x captures the extent of the negative
external effect the consumption has on the environment (in our case this corresponds
to the negative environmental effects of the emission of 0.25 ¢ of CO;, e.g., in terms of
global warming), and the parameter 6 (¢ > 0) captures an individual’s concern about
(or felt “guilt” because of) this negative externality. Parameter 6 thus determines the
extent by which the fact that their consumption decisions have a negative external ef-
fect on the environment reduces the decision makers’ overall utility from consuming
the good. In a first step, one can think of 6 as being relatively large for people with a
high concern for the environment and of being zero for people who do not care at all
about the environment and the negative external effects their consumption decisions
have. Note that § = 0 corresponds to the standard homo oeconomicus case of pure
self-interest, reducing consumption utility to Ucys = v — p — .

The utility function defined in (1) captures the consumption reducing effect of a tax.
Whenever a tax t > 0 is introduced, consumers will buy less of the good.!® This holds

also for consumers who care for the environment, i.e., consumers with § > 0, as long

9Note that, corresponding to the decision making situation in our experiment and to simplify the ex-
position, we reduce the analysis to a binary decision between consuming or not consuming one unit of the
externality-causing good.
19Note that in a market setting the tax burden is shared by buyers and sellers such that the increase in
the price buyers pay is only in special cases equal to the full tax amount (notably when supply is perfectly
elastic). For the qualitative result that the consumption utility decreases and consumption becomes less
likely, it only matters, however, that the price increase because of the tax is positive, i.e. t > 0.
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as we assume that 6 does not depend on t. We assume that this case corresponds to our
Burnt Tax treatment.

Hypothesis 1 In the Burnt Tax treatment, the consumption of the externality-causing good is
lower than in the no-tax Baseline.

Most interesting in our experiment is, however, the possibility that the levying of a car-
bon tax may actually reduce people’s concern about or felt guilt because of the exter-
nality. Specifically, we hypothesize that earmarking the tax revenue for environmental
purposes can actually assuage the (intrinsic) disutility felt about causing the negative
externality. Participants may believe that because of the earmarked tax something pos-
itive will be done to cope with the externality. As the extent of the externality x remains
constant, in terms of the utility function defined in (1), this would correspond to a de-
pendency of 8 on the presence and size of the tax: % < 0. Ceteris paribus, a decreasing
concern about the externality 6, means that the consumption option is better than the
no-consumption outside option for higher prices than before. Thus, a decrease in the
concern about the externality, i.e., a decrease in 6, should manifest itself via a willing-

ness to pay higher prices for the externality-causing good.

Hypothesis 2 The WTP for buying the externality-causing good is greater in the Earmarked
Tax treatment than in the no-tax Baseline and in the Burnt Tax treatment.

Given a possible decrease of the concern for the externality, and the accompanying
increase of the WTP for buying the good in the Earmarked Tax treatment, the effect
of the Earmarked Tax treatment on consumption (compared to the no-tax Baseline) is
ambiguous. It depends on the relative size of the price effect and the decreasing concern
effect. Given that the tax amount is the same in the Burnt and the Earmarked Tax
treatments, we can formulate a hypothesis for the difference in consumption between
these two treatments. As we hypothesize that the Burnt Tax does not affect the concern
about the negative externality, whereas we expect the Earmarked Tax to decrease this

concern, we have:

Hypothesis 3 The consumption of the externality-causing good is lower in the Burnt Tax
treatment than in the Earmarked Tax treatment.

Note that we have so-far not formulated a hypothesis for the Redistributed Tax treat-

ment. There is no apparent reason to believe that the redistribution of the tax revenue
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affects the participants’ intrinsic concern about the negative externality of their con-
sumption. Nevertheless, redistribution may affect the consumption choice. To see why,
let us extend the consumption utility from (1) to include the redistribution component:

UCons:v—p—t—Gx—i—n—t (2)
N

The added component % captures the amount a consumer receives from the redistri-
bution scheme. N is the number of people in the group within which the redistribution
occurs and 7 is the number of people in that group who consumed the good and paid
the tax. Whereas N is fixed and can be known by the consumer, the individual con-
sumer can only guess what the other consumers’ decisions are and does therefore not
know the exact number n. However, the marginal effect of a given consumer’s con-
sumption decision on the amount the consumer gets out of the redistribution scheme is
t/N and is independent of the other consumers’ consumption decisions (and therefore
also independent of n). Nevertheless, compared to the Burnt Tax treatment, the redis-
tribution element makes consumption more attractive, as it reduces the negative effect
of the tax on consumption utility by the marginal effect of an individual’s consumption
on the individual’s receipts from redistribution (t/N). Thus, similar to Hypothesis 3,
we can expect that also the Redistributed Tax will lead to higher consumption levels
than the Burnt Tax:

Hypothesis 4 The consumption of the externality-causing good is lower in the Burnt Tax
treatment than in the Redistributed Tax treatment.

Note that in our experiment the number of consumers within a redistribution group
was N = 9 and corresponded to the number of participants in the Burnt Tax treatment
in a given experimental session. Compared to most real-life applications of redistribu-
tion schemes, such as for instance the redistribution scheme for the CO, tax on fossil
fuels in Switzerland, the parameter N = 9 in our experiment is very small. This is a
relevant difference, because as N grows larger, the marginal effect of the individual’s
consumption decision on the proceeds the individual consumer gets from the redistri-
bution system (t/ N) gets smaller and becomes much less relevant. Therefore, if we did
find in our experiment that redistribution hurts the effectiveness of the tax, we would
need to be careful to extrapolate this finding to real-life tax redistribution schemes in
which the number of people among which redistribution occurs is much larger. Never-
theless, by looking at an extreme case, our results are still informative as they establish
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an upper bound of how much revenue redistribution may hurt the effectiveness of a

carbon tax.

In general, the Redistributed Tax treatment is an interesting treatment for a comparison
with the other tax treatments (Burnt and Earmarked). The redistribution of tax revenue
is a relevant policy option and a possible alternative to earmarking when it comes to
making a carbon tax a viable option in the political process. In particular, it ensures that
tax revenue is not used to finance general government activity, which may help garner
support from voters and political parties concerned with the expansion of government

activity.

5 Results

As outlined in Section 3 describing the experimental design, we have examined the
effects of a gren tax in two different decision environments. In the first environment,
the individual decision making set-up, participants made individual decisions on their
own in a price list format, without any interactions with other participants. In the sec-
ond decision environment, the market set-up, participants interacted with each other
within competitive markets (four buyers and five sellers). The externality-causing good
was traded within these markets and prices as well as trades were determined in a dou-
ble auction format. In each of these decision making environments we implemented
four different tax treatments (no-tax Baseline, Burnt Tax, Redistributed Tax, and Ear-
marked Tax). Below we first describe the results of these tax treatments in the individ-
ual decision making set-up and then the results in the market set-up.

5.1 Individual Decison Making: Price List Treatments

We start by analyzing whether and how the willingness to pay (WTP) for the externality-
causing good differed between tax treatments, thus testing our Hypothesis 2 about the
potential crowding out of the intrinsic concern for the negative externality by an ear-
marked carbon tax. We then turn to the analysis of how the WTP translated into con-
sumption levels in the different tax treatments, thus testing Hypotheses 1, 3, and 4.

In line with Hypothesis 2, the top panel of Figure 1 shows that participants” WTP for
buying the externality-causing good differed by tax treatment in the individual decision

making set-up. While the tax increased prices by design (by 5 CHF), it also seems to
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have increased participants” WTP for buying the good, especially in the Earmarked Tax
treatment. In column (1) of Table 1, we report the results from OLS regression analyses
with the WTP for buying the good as the dependent variable on which treatment dum-
mies were regressed. The Base treatment is the omitted baseline category represented
by the constant. As the regression results show, in line with Hypothesis 2, earmarking
the tax led to a significant increase in the WTP for the good compared to the no-tax
baseline (p < .01).!! Post-estimation tests based on the regression results reported in
column (1) of Table 1 reveal that also the differences in WTP between the Earmarked
and the Burnt (p = .04) and the Earmarked and the Redistributed Tax (p = .02) treat-
ments were statistically significant, indicating that it was the earmarking that was the
important element for increasing the WTP. The differences with respect to the no-tax
baseline were not statistically significant for the Burnt Tax (p = .30) and for the Redis-
tributed Tax (p = .42), even though there was also a directional increase in the WTP in

these two tax treatments.

Another way of looking at this result is to consider the amount of money participants
were willing to give up to avoid the negative externality, i.e., to avoid that 0.25 t of CO,
were going to be emitted because of their consumption decision. We can thus frame
this amount as the WTP to avoid 0.25 t of CO,. The bottom panel of Figure 1 shows the
corresponding results, which were, by design, perfectly symmetric to the WTP for buy-
ing the good that is displayed in the top panel of Figure 1. This perspective illustrates
the hypothesized mechanism through which the tax affected the WTP: the tax seems to
have lowered participants” concern about the CO, emissions their consumption would
cause. In particular, in the Earmarked Tax treatment participants were less willing to
give up money by refraining from buying the good in order to avoid causing the nega-
tive externality compared to all other treatments. We summarized this point, which is
in line with our Hypothesis 2, in our first result.

Result 1 The earmarked carbon tax reduced people’s willingness to pay to avoid the negative
externality caused by their consumption decision and increased their willingness to pay for
buying the externality-causing good.

Figure 2 shows the development of the WTP for buying the good across the ten decision
periods of the experiment in the individual decision making set-up. The results indicate
that in all individual decision making treatments, the WTP did not change much across

Note that all p-values reported in this paper are for two-tailed significance tests.
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Figure 1: Average WTP for Buying the Good or Avoiding the CO, Emission in Individ-
ual Decision Making Treatments
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Note: The figure shows the average maximum WTP for buying the good (top panel)
and the corresponding average WTP for avoiding avoid the negative externality of
0.25 t of CO; (bottom panel). Error bars represent plus/minus one standard error of
the mean clustered by participant (as every participant made 10 decisions). Number
of participants per treatment: Base: n = 54, Burnt: n = 54, Redistributed: n = 54,
Earmarked: n = 53.
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Table 1: Regression Results Individual Decision Making Treatments

€] ()
WTP for Good Relative Consumption Frequency
Burnt 1.68 -0.13**
(1.61) (0.06)
Redistributed 1.26 -0.14**
(1.57) (0.06)
Earmarked 4 54%** -0.02
(1.54) (0.06)
Constant 23.65%** 0.56***
(1.23) (0.05)
R? 0.04 0.04
Observations 2150 2150

*p <.10, **p < .05, **p < .01

Notes: OLS estimates. Standard errors, clustered by 215 participants,
are in parentheses (as every participant made 10 decisions). In model
(1), the dependent variable is the WTP for the good (in CHF) includ-
ing the tax in the tax treatments. In model (2) the dependent variable
corresponds to the percentage of the 26 decision pairs in a period in
which a participant preferred buying the good to not buying the good.
The independent variables are treatment dummies. The Base condi-
tion without a tax is the omitted baseline category represented by the
constant.
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periods and that decisions remained relatively stable. Additional regression analyses,
not reported here, confirm that there were no significant time trends overall nor in any
individual treatment (p > .10).Moreover, the WTP was not significantly different in the
final period compared to the first in all treatments (p > .10).

Figure 2: Average WTP for Buying the Good across Periods in Individual Decision
Making Treatments
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Note: The figure shows the average maximum WTP for consuming the good for each
of the 10 decision periods separately. Number of participants per treatment: Base:
n = 54, Burnt: n = 54, Redistributed: n = 54, Earmarked: n = 53.

So far, we have established that apart from raising prices carbon taxes can also increase
the WTP for buying an externality-causing good. As this increase in the WIP coun-
tervails the increase in the purchase price, the effect of a tax on consumption levels
becomes ambiguous. What was the overall effect of the tax on actual purchases in our
experiment? Speaking to our Hypotheses 1, 3, and 4, Figure 3 shows consumption de-
cisions, or more precisely, the relative frequency with which participants decided to
purchase the good. This frequency can be calculated simply as the number of times in
which a participant preferred to buy the good to not buying the good divided by the
total number of decisions. In each of the 10 periods, there were 26 decision pairs (thus
260 in total across the entire experiment) in which participants had to indicate whether
they wanted to buy the good at a certain price (option B) or whether they wanted to

refrain from buying the good (option A). The tax was implemented as an increase in
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the prices reflected in option B, such that participants” consumption utility for option B
was always lowered by 5 CHF in all decision pairs in the tax treatments compared to

the baseline treatment.

The results displayed in Figure 3 show that in line with Hypothesis 1 the Burnt Tax
reduced the consumption compared to the no-tax baseline. The same holds for the Re-
distributed Tax. However, because of the increase in the WTP, the Earmarked Tax was
ineffective and did not lower the relative consumption frequency compared to the base-
line. The regression results reported in column (2) of Table 1 provide the corresponding
significance tests. Both in Figure 3 and in column (2) of Table 1 the dependent variable
is a participant’s relative frequency of buying the good, i.e., the number of times in the
26 decisions per period the participant chose to buy rather than not to buy the good.
In line with Hypothesis 1, the regression results show that the Burnt Tax led to a sig-
nificant decrease in consumption compared to the no-tax baseline (p = .04). A similar
effect occured for the Redistributed Tax (p = .02). The Earmarked Tax turned out to
be ineffective, however, as there was no significant decrease in consumption compared
to the baseline (p = .77). Comparing the consumption between the different tax treat-
ments, we find, in line with Hypothesis 3, that the Burnt Tax led to a significantly lower
consumption of the externality-causing good than the Earmarked Tax of the same size
(p = .04 in a post-estimation test based on the regression results reported in column (2)
of Table 1). We do not find support for Hypothesis 4, however. The Redistributed Tax
did not reduce consumption by less than the Burnt Tax (p = .77). In fact, the Redis-
tributed Tax also reduced the consumption by more than the Earmarked Tax (p = .02).
These results indicate that earmarking the revenue made the tax ineffective for reducing

consumption, whereas redistribution proved to be unproblematic.

Result 2 In the individual decision making set-up, the Earmarked Tax did not lead to a decrease
in consumption compared to the no-tax baseline. The earmarking increased people’s willingness
to pay higher prices caused by the tax. As the Burnt and the Redistributed Tax did not increase

the willingness to pay, they were successful in reducing consumption.

5.2 Market Behavior: Double Auction Treatments

In the market treatments, prices were determined in a double auction. In case of tax
treatments, the prices paid by the buyers were always 5 CHF higher than the prices
the sellers received, as the tax was deducted from the purchase price. Unlike in the

individual decision making treatments, it was thus ex-ante not clear by how much the
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Figure 3: Average Relative Frequency of Buying the Good in Individual Decision Mak-
ing Treatments
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Note: The figure shows the average relative frequency of purchasing the good for an
average participant in each individual decision making treatment. The relative fre-
quency is derived from dividing the number of choices in which a given participant
indicated he or she preferred buying the good to not buying the good divided by
the total number of such choices made in each period. Number of participants per
treatment: Base: n = 54, Burnt: n = 54, Redistributed: n = 54, Earmarked: n = 53.
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tax would increase the purchase prices for the consumers, even though the tax was of
the same size. Figure 4 shows the results of the double auction treatments. As expected,
the tax did increase purchase prices in all tax treatments compared to the baseline.
Regression results reported in column (1) of Table 2 show that the increase in purchase
prices compared to the no tax baseline was at least marginally significant in all three
tax treatments (p = .08 in Burnt, p = .02 in Redistributed, and p = .07 in Earmarked).

Figure 4: Average Purchase Price Buyers Paid in Market Treatments
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Note: The figure shows the average purchasing price buyers paid in the four double
auction treatments (including the tax in the tax treatments). Error bars represent
plus/minus one standard error of the mean clustered by market. Number of markets
per treatment: Base: n = 8, Burnt: n = 8, Redistributed: n = 8, Earmarked: n = 7.

Figure 5 displays the development of prices across auction periods in the market treat-
ments. Unlike for the WTP in the individual decision making treatments there were
some noticable trends in the development of purchase prices across periods. The figure
indicates that purchase prices increased across periods in Base, whereas they decreased
in all three tax treatments. Additional regression analyses, not reported here, show that
when "period" is treated as a continuous regressor, the increase in prices over periods in
Base nor the decrease in Burnt are statistically significant (p = .20 and p = .18 respec-
tively). In the Redistributed Tax treatment the decrease over periods is marginally sig-
nificant (p = .07) and in the Earmarked Tax treatment it is highly significant (p < .01).
When comparing prices in the first to the final period, we find that the increase in prices
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Table 2: Regression Results Market Treatments

Purchase Price

Relative Consumption Frequency

1) (2 3)
OLS OLS Probit
Burnt 2.47* -0.08 -0.26
(1.38) (0.08) (0.28)
Redistributed 2.89** -0.03 -0.10
(1.17) (0.08) (0.30)
Earmarked 2.29* 0.12** 0.69**
(1.23) (0.06) (0.27)
Constant 22.34*** 0.82%** 0.92%**
(1.05) (0.06) (0.22)
(Pseudo-)R? 0.11 0.04 0.04
Observations 1021 1240 1240

*p <.10, **p < .05, **p < .01

Notes: Standard errors, clustered by 31 markets, are in parentheses. In
model (1), the dependent variable is the purchasing price paid by the
buyers (in CHF) including the tax in the tax treatments. The number of
observations corresponds to the total number of trades in the experi-
ment. In model (2) the dependent variable is an indicator variable tak-
ing on value 1 if a possible trade was concluded and taking on value
0 if it was not concluded. The number of observations corresponds to
the total number of possible trades in the experiment. The indepen-
dent variables are treatment dummies. The Base condition without a
tax is the omitted baseline category represented by the constant.
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is not significant in Base (p = .35). In contrast, in all tax treatments there was a signif-
icant decrease from first to final period (p = .05 in Burnt, p = .04 in Redistributed,
p < .01 in Earmarked). Despite these statistically significant developments over time,
we focus the following analyses on the data pooled across periods. We do so because
in this paper we are mostly interested in the tax effectiveness, i.e., in the consumption-
reducing effect of carbon taxes, and in assessing how unintended behavioral effects can
lower the tax” effectiveness. Given the trends displayed in Figure 5, pooling the data
across periods, means that our results show a higher consumption-reducing effect of
carbon taxes than the individual lines do. This means that we underestimate the coun-
tervailing behavioral effect of a tax (assuming that this effect remains constant across
periods). We prefer this approach in order to provide a conservative estimate of the
behavioral effect of a carbon tax.

Figure 5: Average Purchase Price Buyers Paid across Periods in Market Treatments

1
I

1
.

Purchasing Prices (incl. Tax) in CHF
20 21 22 23 24 25 26 27 28 29 30
1
1
[}
Y

1 2 3 4 5 6 7 8 9 10
Period

-------- Base = = = Burnt Redistributed Earmarkec{

Note: The figure shows the average purchasing price buyers paid for each of the 10
decision periods separately. Number of markets per treatment: Base: n = 8, Burnt:
n = 8, Redistributed: n = 8, Earmarked: n = 7.

In the individual decision making treatments, we saw that the Earmarked Tax raised
consumers’ WTP for buying the good. Given this increase in the WTP because of the
tax, it is again an open empirical question how much the price increase due to the

tax affected consumption levels in the market set-up. To assess the effects of the tax
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treatments on consumption, and thus to test Hypotheses 1, 3, and 4 in the market set-
up, Figure 6 plots the average relative frequency of realized trades (in percent of all
possible trades). This relative frequency indicates how likely it was that a given buyer
made a trade and bought the good. Directionally in line with Hypothesis 1, the results
show that the Burnt Tax seems to have reduced consumption compared to the no-tax
baseline. As in the individual decision making case, the Redistributed Tax also seems
to have decreased the consumption. However, in the market set-up, the Earmarked Tax
resulted not only in a higher relative frequency of consumption than the other two tax

options but even led to a higher consumption frequency than the baseline.

Figure 6: Average Possible Trades Realized in Market Treatments
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Note: The figure shows the average average relative frequency of a trade being made
in each treatment (in percent of all possible trades). The relative frequency is derived
from dividing the number of trades in a market by the number of possible trades.
Number of markets per treatment: Base: n = 8, Burnt: n = 8, Redistributed: n = 8,
Earmarked: n = 7.

Columns (2) and (3) of Table 2 provide the corresponding regression results using an
OLS and a probit specification respectively.!? The dependent variable is an indicator

12\ provide the OLS results in the sense of a linear probability model (see, e.g., Moffitt, 1999; Angrist
& Pischke, 2009, pp. 94-99; Wooldridge, 2010, pp. 561-565) to ensure direct comparability with Figure 6.
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variable taking on a value of 1 if a possible trade was concluded and a value of 0 if
it was not. The results show that there was only directional support for Hypothesis 1
in the market set-up, as the decrease in trade (and thus in consumption) between the
no-tax baseline and the Burnt Tax treatment was not statistically significant (p = .34
with OLS, p = .35 with probit). The decrease in consumption was also not signifi-
cant for the Redistributed Tax compared to the baseline treatment (p = .74 with OLS
and probit). However, the increase in consumption caused by the Earmarked Tax com-
pared to the no-tax baseline was statistically significant (p = .05 with OLS, p = .01
with probit). Moreover, in line with Hypothesis 3, post-estimation tests (based on the
regression results reported in columns (2) and (3) of Table 2) show that the Earmarked
Tax led to higher levels of consumption than the Burnt Tax (p < .01 with OLS and pro-
bit). The same holds for the comparison of the Earmarked Tax with the Redistributed
Tax (p = .02 with OLS, p < .01 with probit). Thus, the earmarking of the tax led to
an increase in consumption compared to the other two versions of the tax we tested.
There was again no support for Hypothesis 4, as consumption did not differ between
the Redistributed and the Burnt Tax treatment (p = .35 with OLS, p = .56 with probit).

Result 3 In the market set-up, the Earmarked Tax led to an increase in consumption compared
to the no-tax baseline. The Burnt and the Redistributed Tax led to a (non-significant) reduction
of consumption compared to the no-tax baseline.

6 Discussion and Conclusions

In this paper we have reported the results from a laboratory experiment testing un-
intended behavioral effects of green taxes. We focused on the example of a carbon
tax, a prominent policy instrument for curbing CO, emissions and fighting climate
change. The intention of carbon taxes is to lower the demand for CO,-intensive goods
by increasing prices. Yet, previous literature has conceptually discussed and theoret-
ically analyzed the idea that such taxes may also have unintended behavioral effects
by crowding out consumers’ intrinsic moral motivation to act in an environmentally-
friendly way (Frey, 1999; Nyborg, 2010; Nyborg et al., 2006). Our experimental re-
sults provide empirical evidence to support this hypothesis. Crowding-out can actually
harm the effectiveness of a carbon tax.

Our results are more nuanced, however, and provide clear directions to policy makers
on how to design a carbon tax that is effective in reducing the consumption of CO;-

26



intensive goods. Specifically, we find that earmarking tax revenues for green purposes
leads to significant crowding-out effects that make the tax less effective. If the revenues
of a carbon tax are not earmarked (either simply put into the general governmental bud-
get or redistributed back to participants), the price effect of the tax clearly dominates
and the tax is effective in reducing the consumption of goods with negative externali-

ties.

The framing of a carbon tax, specifically the purposes for which the revenues gener-
ated by the tax are used, seems to be relevant to ensure the effectiveness of such a tax.
Our results suggest that in order to reduce the consumption of a good that causes neg-
ative externalities, it is more effective to impose a tax for which revenues are either
redistributed to the consumers or flow into the ordinary government budget. Making
the explicit link between a tax and green spending does not seem advisable, as it may
trigger crowding-out dynamics.

Our results do not mean that green spending per se, e.g., in the form of investing into
research aimed at developing environmentally-friendly technologies or other projects
that reduce CO, emissions in the future, is in general ineffective. The revenues collected
by the earmarked tax in our experiment went into projects that will have a positive im-
pact on mitigating the effects of CO, emissions. However, our results show very clearly
that green spending should not be directly linked to green taxes. It would be more
effective to reduce both the consumption of CO»-intensive goods and to invest into
additional measures such as CO, compensation projects or technology development
projects without linking the two. In principle, this can be easily accomplished by in-
troducing a tax that is not earmarked but simply flows into the ordinary government

budget from which green spending can then be financed.

A remaining question is how to ensure politicians” and voters’ support for the introduc-
tion of carbon taxes given that the popular option of earmarking proves to make a tax
less effective. Answering this question was not the key focus of our study. However,
we can offer the observation from our experiment that the redistribution of the tax rev-
enues to participants did not affect the effectiveness of the tax. We obtained this result
even though the redistribution occurred within very small groups in our experiment.
In reality, redistribution takes place within far larger groups, which makes it even less
likely that redistribution has problematic effects that impair the effectiveness of a tax.
This is good news as the redistribution of a tax can be a way to garner political support
for the introduction of carbon taxes. The results by Beiser-McGrath & Bernauer (2019)
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who find that using the revenue from a carbon tax to finance general tax rebates also
increases support for a carbon tax to a similar extent as using the revenue for green
spending, suggest that this may indeed be a feasible option (see also Carattini et al.,
2017).

We hope that our results can provide a constructive input on how to design effective
carbon (and other green) taxes that reduce the consumption of CO,-intensive goods and
thus contribute to the goal of substantially decreasing global CO, emissions. Carbon
tax schemes have recently gained popularity in the political and public debate and
are likely to be introduced or extended in many countries in the years to come. It is
important that these schemes are designed in the most effective way possible. Our
results show that policy makers should pay attention to the framing of these schemes
in order to avoid unintended behavioral effects and to ensure optimal effectiveness.
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