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1. Introduction

The question how much people are voluntarily wglito pay in order to mitigate climate
change is a rather new topic on the agenda of @apeconomists. Recent studies on this
issue deliver a quite heterogeneous picture. Tamreseveral stated preferences studies (e.g.
MacKerron et al. 2009, Achtnicht 2012) that findedatively high value of Willingness-To-
Pay (WTP) for voluntary climate change mitigati@ther studies have utilised a revealed
preference framework (e.g. Loschel et al. 2013dBireh and Goeschel 2014a) and in general

report much lower WTP values.

One might argue that the stated preferences apgpmé#ers from what has been called the
hypothetical bias in the literature (e.g., Murphyat 2005) and, hence, leads to rather
optimistic WTP estimates. However, due to diffeesdn study design such as question
format, subjects’ information about the good, fragjisubject pool etc., a simple comparison
between real and hypothetical WTP for climate cleangtigation is difficult. In order to
make hypothetical bias responsible for the obsetgad” in WTP, a controlled experimental
study is necessary. Another issue lies in the diaraf the good at stake. Climate change
mitigation is a global public good and the valuegarted in revealed preference WTP studies
are usually obtained from a decision framework whedividuals face the opportunity to free
ride on emissions reductions by others. While thEP\bbtained in such a framework is
certainly of interest, it is conceivable that th@responding WTP is higher in a decision
framework which, at least partly, excludes the frigeng opportunity by introducing some
form of collective decision making. For exampleg tnedian voting rule has been shown to
be a powerful device in order to increase coopamatn social dilemma situations (e.g.

Walker et al. 2000, Bernard et al. 2013, Hausef.€2014).

The objective of this paper is to investigate thagnitude of hypothetical bias in the
voluntary demand for the global public good climateange mitigation and whether a
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collective action within a small group of subjectm increase this demand. For this purpose
we run a web-based experiment. Participants cheseelen a cash price in Euro and a
European Union Allowance (EUA) which would be detetafter the experiment. From the
observed demand the WTP is derived. This basiogdesias first used by Diederich and
Goeschl (2014a) and here it is implemented botln wéal monetary incentives and as a
purely hypothetical decision situation. Furthermonee introduced a collective action in
which the group (n = 100) voted whether all membguschased the offered EUAs or
received the cash price.

We find a rather small but statistically signifitanypothetical bias in the demand for
voluntary climate change mitigation. Hypothetica<defined as the ratio of hypothetical to
real WTP amounts to 1.15 for the individual deaissituation and 1.20 in case of collective
action. The observed real WTP for voluntary climatange mitigation is about 17€ per t£O
Collective action increases voluntary demand fonate change mitigation in a hypothetical
decision situation, but does not affect choiceulfjscts face real monetary incentives.

The remainder of the paper is organized as folld®extion 2 provides an overview of the
related literature. Section 3 describes the samaptethe experimental design and Section 4
derives our theoretical predictions. We present éRperimental results in Section 5 and

Section 6 concludes the paper.

2. Related literature

There are at least three branches of literaturectyr related to our study — both from the
perspective of voluntary demand for climate changdigation as well as from a
methodological point of view. At first are the sealestated preferences studies which have
recently explored the question of demand for v@ontlimate change mitigation and derived
WTP for climate change mitigation in monetary umies tCQ.! Brouwer et al. (2008) asked

airport passengers for their WTP to offset issions caused by their flights. Mean WTP
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for the reduction of one tCQOacross all passengers amounted to 25€, with arkeivla
geographical variation: Mean WTP for Asian travellevas found to be the lowest at a value
of 10€1CQ while European participants were recorded asmgllio pay a mean value of
41€/tCQ. In a similar study MacKerron et al. (2009) estiesta WTP for offsetting C®
emissions of a hypothetical flight from New Yorkltondon to be approximately 28€1GO
Achtnicht (2012) measured the WTP for the reductdrCO, emissions using data from
interviews with potential car-buyers across Germdine interviewees were presented with a
stated preference choice experiment consisting ypiotmetical car types that differed in
various characteristics such as price, propulss@hriologies, fuel type, and G@missions.
Achtnicht estimated a median WTP for the referegroeip which resulted in a range of 89€
to 256€/tCQ, significantly higher than the aforementioned reates. In a recent paper,
Blasch and Farsi (2014) reported on survey dattipérg to the mean WTP for voluntary

carbon offsets in the range of 0.75€/t30€16.60€/tC@depending on the emission activity.

Second, there are the relatively few studies ttiatrgot to elicit the real demand for voluntary
climate change mitigation from a purely individysrspective. Loschel et al. (2013) sold
EUAs at different prices to a sample of 202 suljetbm the Mannheim, Germany
population. A median WTP of zero and a mean WTR28/tCQ were found. A similar
framed field experiment with cash incentives wasdiwted by Diederich and Goeschl
(2014a) who determined the willingness to abatet@® among the German Internet-using
population. In their design, 2,440 participantsefd@ real trade-off between a cash prize and
guaranteed emissions reductions through the retmérof EUAs. They estimated a zero

median WTP and a mean WTP of about 6€4CO

Comparisons of the two different approaches shaw ith general the revealed preferences
studies result in lower demand for voluntary cliemahange mitigation and therefore in lower

values for WTP. One potential reason for this défee is that the stated preferences



approach suffers from what has been calledchtipethetical bias in the literature and, hence,
leads to rather optimistic estimates for the demf@and/oluntary climate change mitigation
and derived WTP values. The existence of hypothkeb@s in the demand for private and
public goods has been shown in a variety of detisituations (Blumenschein et al. 2008,
Cummings et al. 1995, 1997) and in a meta-anabyfsite hypothetical bias Murphy et al.

(2005) report a median ratio of hypothetical WTRttual value of 1.35.

The cheap talk script has been suggested as a device to reduce or kevemage hypothetical
bias (Cummings and Taylor 1999, Landry and List 7J00rhe effect of cheap talk is,
however, ambiguous in the literature. While somedisis find that hypothetical bias is
reduced (Aadland and Caplan 2003, Brown et al. 2G0&amp at al. 2009, Moser et al. 2014)
other studies find no effect of cheap talk (Blunaesn et al. 2008) or that it even
exacerbates hypothetical bias (Morrison and Bro@®92 Aadland and Caplan 2006). Finally,
List (2001) shows that cheap talk is only effectige subjects with little experience in the

market.

The third branch of literature consists of expentaé studies that determine the effect of
voting institutions in social dilemma situations.alker et al. (2000) and Margreiter et al.
(2005) report that group members cooperate mor@ a@ommon-pool resource experiment
under enforced voting rules compared to a no-volbeme. Kroll et al. (2007) and Kosfeld et
al. (2009) estimated the effect of different votimgchanisms on the level of contributions to
a public good and found that a binding vote sigaffitly increases overall contributions.
Thus, a collective action is able to increase coatpmn in social dilemma situations — at least
if the result of the collective action is binding &ll subjects of the group. The theoretical
argument behind this observation is rather simplg. Bernard et al. 2013). Since free-riding
within the group is prevented, there is no longenmue Nash equilibrium of complete free-

riding. For instance, if all subjects vote for twperative solution, the majority decision will



not change when a single subject changes her deciBhis means that also full contributions
to a public good constitute an equilibrium whichygi-dominates all other equilibria
including the zero contribution equilibrium. Additially, Bernard et al. (2013) and Hauser et
al. (2014) consider situations where the effedhefcollective action is limited to a subgroup
of subjects only and find that if players vote urbgroups only, there is less over-extraction
than if contributions are determined individuallypn one of our treatments, a binding
collective action into the determination of the wdiution to the public good is also
implemented. In our case, however, the subgroup 100) is extremely small in relation to
the overall population. In a similar framed fielkperiment Léschel et al. (2014) implemented
a collective action into the decision of an everaléen group (n = 32) and found that the
probability of purchasing EUAs is higher in theatment with collective action compared to
the treatment with individual action. Additionally their study, we investigate the collective

action effect for a hypothetical and real decisauoation and for a larger group.

3. Sample and experimental design

Between 21 and 2§ of July 2014 we drew an internet sample of 3,108jexts from the
German voting population. The participants are betwl8 and 66 years old and are more
likely to hold an academic degree than the genmpplulation as depicted in Table 1. The
survey was conducted by the internet survey provdd@UGOV and participants were

enumerated with bonus points equivalent to 60 €cent

Table 1: Basic demographics

Demographic characteristic Sample Population d@ed66
Male 51% 50%

Mean Age 43 43
Academic degree 23% 18%




We gave participants the possibility to choose ketwa cash award and a certificate from the
EU Emission Trading System (EU ETS) about one tb@®©,, which we then bought and
deleted. Thus, respondents decided between a wast and the reduction of one ton of £O
emissions by deletion of one European Emissionwidioce (EUA). This reduction can be
seen as a voluntary contribution to a global pugbod in which the cash award represents
the opportunity costs of this decision. Therefdhe individual WTP for voluntary climate

change mitigation is at least the cash award iftiigect choses the certificate.

Each participant was randomly allocated to oneheffollowing treatments: One treatment
with real payoffs and real emission reductions (ARB and two hypothetical treatments
(“HYPQ”), one with cheap talk (“CT”) and one withbaheap talk (“nCT”). All treatments
were conducted in an individual setting (“Ind”) aadcollective setting (“Coll”). In the
collective setting the individual contribution weeplaced by a group contribution, where all
group members received the majority choice. Tablpr&ents the resulting number of

respondents in the three by two split sample design

Table 2: Number of respondents in each treatment

# Respondents (Treatment) Individual (Ind) ColleetiColl)
REAL 516 (REAL_Ind) 519 (REAL_Caoll)
Hypothetical (HYPO) with Cheap Talk (CT) 519 (HYP@d_CT) 514 (HYPO_Coll_CT)

Hypothetical (HYPO) without Cheap Talk (nCT)  513YPIO_Ind nCT) 522 (HYPO_Coll nCT)

Cash awards or prices for the certificate variednf2€ to 30€ and were randomly assigned to
the participant. Each participant was allocatedne of five price groups and asked three
times about her choice with three different pricesble 3 shows the price groups and prices.

We chose this particular design, because this wasas$ possible to ensure equal group sizes
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for the Coll treatment at the price level. We di@ve group out of the five and realized one of
the three decisions. Thus, a participant had atorize chance to be in the winning group.

Expected payoff for Ind with approximately 100 sdig in each group equals 1,600€ if
everybody takes the cash award. In Coll it is radgible to calculate the expected payoff as
there is only one draw that must be realized f6f bf the respondents. In the most expensive
case (3,000€) we would randomly draw a price of 8 pay out the price for 100 subjects

if the majority decides to take the cash award.

Table 3: Price groups and prices

Price group Bw Priddie Phigh
[ 2 8 14
I 6 12 18
M 10 16 22
\Y; 14 20 26
v 18 24 30

Before the decision screen, we gave participaritgrimation about the EU ETS, explaining
the principle and scope of emission trading. Thiermation screen was followed by an
instruction screen that explained the rules andudexd an example for the decision.
Translation of the information screen is given inn&x Al and the instructions for the
REAL_Ind and REAL_Coll groups are given in Annex Ahd A3. The hypothetical
treatments vary only in that the wording was adapbereflect a hypothetical situation. The

cheap talk script is reproduced in Annex A4.

4. Hypotheses

Although the marginal benefit of a contributiontte global public good climate change is
zero while marginal costs are positive, there igplamempirical evidence from previous

revealed preferences studies (Diederich and GoeXthla, Loschel et al. 2013) and the
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literature on donations (e.g. Andreoni 1990), thlabws that contributions are not zero as
predicted by standard economic theory based onslsetfss. On the one hand, positive
contributions can be explained by moral motivatjomkich are associated with contributing
to the public good itself rather than with the effef the contribution (Cooper et al. 2004).
For example, subjects could receive a warm glowgiahg (Crumpler and Grossman 2008),
could buy moral satisfaction instead of ascribimg economic value to the public good
(Kahneman and Knetsch 1992), gain from a positeiéismage (Johansson-Stenman and
Svedsater 2010), or follow deontological decisianes that cause them to disregard
consequences and instead decide on the basis aflynmandated duties to do the right thing
(Spash 2006). On the other hand, it is possible sbme subjects are willing to contribute
only under the condition that others also do sg. (Bugden 1984, Fischbacher et al. 2001).
Since in REAL all decisions are individual, only#® conditionally cooperative subjects who
expect that others will also “bear their share”ddocontribute. However, since free-riding
within the group is possible strong incentives exisunderstate the demand for the public

good.

Our design, in particular, allows us to test thingpotheses about the voluntary contribution

to climate change mitigation.

1) The effect of cheap talk

Since the effect of cheap talk is ambiguous in litegature, we test whether cheap talk is
effective in a framed field experiment about théumtary demand for a global public good.
We test the following hypothesis regarding the praopn of subjects who choose the

certificate,pce’:



. cert — cert cert — cert
H1: phyPo ind cr = PHYPO Ind nct and PHYPO_Coli_cT = PHYPO_Coli_ncT-

2) The effect of the hypothetical decision situation

The existence of hypothetical bias, i.e. higher aednfor the good when preferences are
stated instead of being revealed, has been showaivamiety of decision situations. However,
as presented in the literature review, there isesemidence that by means of a cheap talk
script the bias can be eliminated or at least redudherefore, we derive the following
hypothesis:

ert 2

. cert — C cert — cert
H2: PrEAL Ina = PHYPO Ima_cT and PREAL coll = PHYPO_Coll_CT*

3) Theimpact of collective action

The effect of purchasing certificates on Germanewen global C@ emissions in our
experiment is negligible — even if all members ofraup (n = 100) chose the certificate.
Therefore under standard theory we expect zeraibatibns and no effect of the collective
action. However, taking into account the empiriezidence on voluntary contributions
positive contributions can be expected. Furthermane a collective action treatment
incentives to contribute to the public good char@e.the one hand, since free-riding within
the group is prevented, there is no longer a uniagh equilibrium of complete free-riding
and full contributions to the public good also ditnge an equilibrium (Bernard et al. 2013).
Yet in our case subjects do not perceive a mongtaypff from the global public good and
the full contribution equilibrium is payoff domireat by the zero contribution equilibrium,
hence it should not be observed. On the other hginde all subjects have to contribute the
same amount, subjects who tend to follow the giyatef a conditional co-operator in
comparison to REAL have auditional incentive to cooperate in Coll. They are assuhed t
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everybody in the group makes the same contributitninch makes them contribute more than
in Ind. Thus, from this perspective contributiorss de expected to be higher in Coll than in

Ind. Therefore, our last hypothesis is:

. cert — cert cert — cert
H3: PrEAL Ina = PREAL coul and PHYPO_Ind_cTt = PHYPO_Coll_CT-

5. Resaults

For each of the two REAL treatments a price veatwt one of the three decisions (prices)
were randomly selected. For REAL_Ind, the price2€ and for REAL_Coll the price of 14€

was chosen. In REAL_Ind at this price out of 10&ipgpants 47 chose the cash award and 58
the certificate. In REAL_Coll the majority chosetbertificate (50 to 54) and everyone in the
group received a certificate for deletion. Therefd7 participants received the 22€ cash

award and 162 EU ETS allowances were bought aredet£!*

5.1 Univariatetests of hypotheses

In this section our hypotheses are tested wittstafte the equality of proportions. Therefore
we calculate the share of buyers of certificage$!®, in each treatment. Because we have
three observations per subject we additionally teath price-quantity combination

individually.

1) The effect of cheap talk

Figure 1 shows the demand curves for the grougsamt without cheap talk. On the left side
the demand for the individual treatment is presttratied on the right side for the collective
action treatment. The demand curves are not deogeasonotonically, but the fitted values

show that there is a clear downwards trend witleiasing price. The difference in shares
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between treatments is low and the demand curvesvaréapping for many prices, suggesting

that cheap talk has no effect on demand.

Figure 1: Demand curves for Cheap Talk vs. no Cheap Talk by Ind and Coll

Ind

cert

T T T T T T

T T T T T
6 8 10 12 14 16 18 20 22 24 26 28 30 2

T T T T T T

T T T T T T
8 10 12 14 16 18 20 22 24 26 28 30

o -

Price in €
—@®— CheapTak  ————- Fitted values
—8— No Cheap Talk —-—-- Fitted values

We can test for an effect of cheap talk with a festequality in proportions, which is
summarized in Table 4. The table shows the shdresiyers of certificates — for all prices
and for the individual price levels (low, middledahigh). This way, each observation is used
only once in the tests at the individual price leyd tests fail to reject the hypothesis H1 of

no effect of cheap talk.
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Table 4: Test for equality proportions for the effect of cheap talk

Ind Coll
HjCPTO n ';'Ig.? n P>|z| HjCPTO n ';'Ig.? n P>|z|
Total 0.63 1557 0.64 1539 0.513 0.68 1542 0.70 6156.343
By price
low (1st) 0.70 519 0.70 513 0.936 0.73 514 0.74 522772
middle (2nd) 0.62 519 0.63 513 0.664 0.67 514 0.6%22 0.441
high (3rd) 0.58 519 0.60 513 0.544 0.65 514 0.6/22 0.567

2) The effect of the hypothetical decision situation

Figure 2 shows the demand curves and fitted valoieshe REAL and HYPO treatments

(with cheap talk). Hypothetical bias seems to bes@nt and increasing with price in Ind,

whereas in Coll bias seems to decrease with price.

Figure 2: Demand Curves for REAL vs. HYPO

Ind Coll

cert

T T T T T T T T T T

T T T T T T
6 8 10 12 14 16 18 20 22 24 26 28 30 2 6 8
Price in €

—®— REAL  —\———- Fitted values
—#— HYPO_CT ——- Fitted values

T T T T T T T T T T T

10 12 14 16 18 20 22 24 26 28 30
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Table 5 presents the test for the presence of hggioal bias. We can reject the hypothesis
H2 of no hypothetical bias with high confidence,etlfer observations are pooled or at the

level of each single decision. Overall we find asbof 8 (Ind) to 11 (Coll) percentage points

on the demand for certificates.

Table 5: Test for equality proportions for the hypothetical bias

Ind Coll
REAL n HjCPTO n P>|z| REAL n ng.l_o n P>|z]|
Total 0.56 1548 0.63 1557 0.000 0.58 1557 0.68 215@.000
By price
low (1st) 0.62 516 0.70 519 0.007 0.62 519 0.73 5101000
middle (2nd) 0.54 516 0.62 519 0.009 0.56 519 0.65614 0.000
high (3rd) 051 516 059 519 0.020 0.55 519 0.6%14 0.002

3) Theimpact of collective action

Figure 3 shows the influence of collective decismaking on the demand for certificates for
REAL (left) and HYPO_CT (right). The demand cungeem to overlap with real transaction

but in a hypothetical decision situation, demarehseto be larger for many bidding points.
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Figure 3: Demand curves for Ind vs. Coll

REAL HYPO_CT

cert
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—®— Ind —-————- Fitted values
—— Coll —-—-- Fitted values

Table 6 gives the test results for differencesrwpprtions for all observations and by price.
In REAL we cannot reject the hypothesis H3 of nftugnce of collective decision making,

but in HYPO we can reject the null hypotheses divaral for the second and third prices.

Table 6: Test for equality of proportions for the influence of collective action

REAL HYPO_CT
Ind n Coll n P>|z] Ind n Coll n P>|z|
Total 0.56 1548 0.58 1557 0.279 0.63 1557 0.68 215@.003
By price
low (1st) 0.62 516 0.62 519 0.957 0.70 519 0.73 511178

middle (2nd) 0.54 516 0.56 519 0.478 0.62 519 0.&14 0.077
high (3rd) 0.51 519 0.55 519 0.227 0.59 519 0.6514 0.040

To sum up, the univariate tests of our hypothebesvghat there is no effect of cheap talk,

that hypothetical bias is present and that collectiecision making changes demand only in
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the hypothetical treatment. Because there is necefbf cheap talk we will pool the

hypothetical treatments from now on and discusptuoded results.

5.2 Willingnessto pay (WTP) for the abatement of oneton of CO,

One non-parametric estimator for the WTP from diohwus responses is the lower bound
Turnbull (LBT) estimator (Haab and McConnel 200Bjble 7 shows the Turnbull WTP for

each treatment.

Table 7: Lower bound Turnbull and median WTP

in € WTP SD Median
REAL Ind 16.15 0.48 22-30
REAL_Caoll 13.79 0.32 >30
HYPO Ind 18.77 0.36 >30
HYPO Coll 18.15 0.25 >30

At first it stands out that WTP in REAL_Coll is lew than in the corresponding Ind
treatment, which is opposed to our hypotheses marwherent with the scatterplots in Figure
3, which indicate that the shares of certificateshagher in the Coll treatment for most of the
offered cash prices. This result demonstrates shatetimes the Turnbull WTP cannot be
calculated consistently over several treatmenderhand is not decreasing monotonously.
The reason is that differences in WTP are artificigenerated by asymmetries in the cell-
pooling procedure, in particular if the last costegory is pooled in only one treatment group
as the following example of our data shows. Tab&h8&ws the complete calculation for the
Turnbull WTP for the REAL treatments according toe tinstructions in Annex BL.

WTPreaL_ind IS 16.15€ and WTkaL con is 13.79€. To test for differences in the loweuibd
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Turnbull WTP a t-test can be employeWith a t-value of 4.05 we find that the differerise

significant at the 1% level.

This difference, however, is sensitive to smallrdes in the dataset. If one leaves out five
observations that chose a certificate for the ragpeice, WTP should decrease, because the
share of subjects that choose the cash amouneseselnstead WRBaL conl iS increasing by

3€ to 16.92€ (as shown in Annex B2) and the diffeeeto WTReaL ina disappears. The new
t-value is 1.12 and therefore we cannot the rdjeethypotheses of equal average WTP in
these two treatments. This example shows that gpaoson of Turnbull WTP can lead to
erroneous conclusions about treatment effects. ifairavent this problem we use an

alternative smoothing method.

Table 8: Turnbull WTP for REAL_Ind and REAL_Coll

Lower Bound Turnbull for REAL_Ind Lower Bound Turnbull for REAL_Coll
i N, T, K R f* Eg V(Es) i N T, K R f* Es V(Es)
2 33 101 0.33 0.33 0.33 0.00 0.01 2 45 104 0.43 0.38 0.38 0.00 0.00
6 39 103 0.38 0.38 0.05 0.10 0.04 6 33 102 0.32 p.b.
8 40 101 0.40 0.39 0.01 0.09 0.00 8 50 104 0.48 0.42 0.04 0.07 0.03

10 41 105 0.39 p.b. 10 41 104 0.39 p.b.
12 46 103 0.45 0.43 0.04 0.30 0.01 12 38 102 0.37 p.b.
14 87 206 0.42 p.b. 14 93 209 0.44 0.42 0.01 0.05 0.02

16 48 105 0.46 0.46 0.03 0.32 0.04 16 45 104 0.43 p.b.
18 96 205 0.47 0.46 0.00 0.05 0.00 18 81 206 0.39 p.b.

20 48 105 0.46 p.b. 20 45 105 0.43 0.43 0.00 0.05 0.08
22 47 105 0.45 p.b. 22 44 104 0.42 p.b.

24 56 102 0.55 0.50 0.04 0.76 0.00 24 50 104 0.48 0.47 0.04 0.81 0.01
26 48 105 0.46 p.b. 26 49 105 0.47 p.b.

30 58 102 0.57 0.57 0.07 159 0.09 30 47 104 0.45 p.b.

30+ 1 0.43 12.94 30+ 1 0.53 12.81

Lower Bound Turnbull: 16.15 0.23 Lower Bound Turnbull: 13.79 0.17

A less susceptible quantity adjustment is to caleuthe no-shares of a fitted demand curve
and calculate the Turnbull WTP on the basis of éhéed shares, which results in a
WTPreaL ind Of 16.64€ and WThka, cor Of 17.23€0 In accordance with the line and
scatterplots in Figure 3, WTP is slightly highetthe Coll treatment, but the difference is not

significant.
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Now we can summarize the t-test results for difiees in WTP in Table 9. To control for the
influence of cost-level smoothing, we present thessic Turnbull WTP and the “fitted”
Turnbull WTP. The upper panel shows the resultgHertest of the presence of hypothetical
bias. We find a significant difference in mean Wiid? Ind and Coll for both smoothing
procedures. For example in Ind, hypothetical fitt8d@Pgr is 19.13€/tCQ and real fitted
WTP g7 is 16.64€/tCQ. The difference is 2.49€ and therefore hypothEW¢aP is 1.15 times
larger than real WTP. For Coll the ratio is 1.20eTower panel summarizes the results for
the test of the influence of collective decision king. As already demonstrated, the
difference between real WTP in Ind and Coll is ueficed by the Turnbull smoothing
procedure. Therefore we only interpret the fittedrnbull WTP. There is no influence of
collective decision making on mean WTP in REAL @dtowever that median WTP in
REAL_Ind is 22€ - 30€ and in REAL_Coll median WT® above 30€), but there is a

statistically significant influence of Coll in thdYPO treatment, although the difference is

only 1.50€.
Table 9: Differences in WTP
Hypothetical decision situation
Ind Coll

REAL_  HYPO_ t- p- REAL _ HYPO _ t- p-
Treatment Ind Ind value value Coll Coll value value
Turnbull 16.15 18.77 13.79 18.15
WTP (0.23) (0.13) 3.10 p<0.01 (0.10) (0.06) 10.70 p<0.01
Fitted Turnbull  16.64 19.13 17.23 20.63
WTP (0.17) (0.08) 4.99 p<0.01 (0.17) (0.07) 6.90 p<0.01

Collective action
REAL HYPO

REAL_ REAL _ t- p- HYPO _ HYPO _ t- p-
Treatment Ind Coll value value Ind Coll value value
Turnbull 16.15 13.79 18.77 18.15
WTP (0.23) (0.10) 4.05 p<0.01 (0.13) (0.06) 142 p>0.1
Fitted Turnbull  16.64 17.23 19.13 20.63
WTP (0.17) (0.17) 1.02 p>0.1 (0.08) (0.07) 3.83 p<0.01

Notes: Variances in parentheses. P-values areitieaks
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5.3 Econometric analyses

This section presents logit models to estimatetrtreat and covariate effects on the
probability to buy the certificate. Table 10 sumipes the independent variables of the
following models. The covariates include standaedndgraphic variables such as gender,
age, education and income. Additionally, we test thfluence of attitudes towards the
environment and climate policies. 71% of resporsleare worried or very worried about
global warming. 33% stated that they deem the ES Eflto reduce C@emissions, whereas
50% stated this about the subsidies to promotewalle energies. Almost one third of
respondents agree to the statement “It is pointfds#o something against climate change as
an individual.” We use this statement as a proxydiemma awareness, which measures the
degree to which the sample is aware of the sodndha of emission reductions. Dilemma
awareness has been found to affect WTP for puldadg (Liebe et al. 2011). Finally, we
measure the degree of pro-environmental behavidtlr ttwve Personal Norm Scale (Stern et
al. 1999, Steg et al. 2005, Steg et al. 2013) wieigplains support for pro-environmental

action. The question wording and the scale progegre given in Annex C.
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Table 10: Summary of independent variables

Variable Mean (SD) Min Max
Male 0.51 0 1
Age 43 (13) 18 66
Kids in HH 0.30 0 1
Single 0.40 0 1
Academic degree 0.23 0 1
Green party voter 0.12 0 1
HH income

500-1,499 (low) 0.22

1,500-2,999 (middle) 0.34

3,000-10,000+ (high and very high) 0.27

Missing 0.18
Worry 0.71 0 1
Emission trading 0.33 0 1
Renewables 0.50 0 1
Dilemma awareness 0.28 0 1
Personal norm 3.12 (0.88) 1 5

The results for the full models are presented ibldd1l. The dependent variable indicates
whether a subject chose the certificate over tsd emount. Overall, the logit results confirm
the univariate results of the treatment influend¥s. find no effect of cheap talk, therefore
hypothetical treatments with and without cheap @& pooled together in the following
analysis’ We observe hypothetical bias as a significanedice in the probability to buy a
certificate between REAL and HYPO and a significamtuence of collective decision
making in the hypothetical treatment but not in RE£olumns 1 and 2 present the results
for the REAL groups and add an indicator for HYPThe odds ratio of being in the
hypothetical group over being in the REAL group &186, indicating that the odds of buying
a certificate are 36% higher in the hypotheticaugr. In the collective decision group the
odds of choosing the certificate over the cashepaie 66% highétColumns 3 and 4 present
the results for the hypotheses of the effect ofiective decision making. The coefficients for
the treatment indicators show that the changecullactive decision framework has no effect
on the probability to choose the certificate wheal transactions are involved but it does

have a positive effect in a hypothetical setting.
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Furthermore, we find evidence for the factors ulyiley the decision. First, for individual

decisions the price of the certificate reducesatiés of buying by 2.7% for each additional
Euro or by 18% for a standard deviation of 7.4980[* (e!°8(0-9734)*749) _ 1)]. Second,

income categories have a positive influence ondbesion in the REAL treatments. For
example, in the REAL treatments a high income padit correlates with the probability to
choose the certificate. The last column, whichudek only observations from the HYPO
treatments, shows no effect of income. Other deapigc variables are mostly insignificant

or only significant in one or two of the four regseons.

Table 11: Logistic regressions for treatment effects

Hypothetical bias Collective action
1 2 3 4
Ind Coll REAL HYPO
Price (centered at mean 16€) 0.97 0.97" 0.98" 0.97"
Male 0.98 0.80 0.92 0.88
Age 1.00 1.00 1.00 1.00
Kids in HH 0.75 0.90 0.63 0.91
Single 1.14 0.93 1.21 0.93
University degree 1.11 1.15 1.06 1.17
Votes Green 1.45 1.13 1.08 1.37
HH Income
Middle 0.98 1.35 1.56° 0.95
High and very high 1.36 1.16 165 1.09
Missing 1.44 1.26 1.87 1.15
Worry 1.56" 1.27 1.56 1.35"
Policy preferences
Emission trading 2.40 2.21" 2.21" 2.27"
Renewables 1.53 1.617 1.18 1.78"
Trading#Renewables 0.40 0.42" 0.53" 0.38"
Dilemma awareness 0.70 0.52" 0.43" 0.74"
Personal norm 1.5 1.34" 1.25" 1.33"
HYPO 1.36" 1.66"
REAL Coll 1.04
HYPO Coll 1.27
Observations 4416 4395 2946 5865
Pseudd®’ 0.066 0.072 0.080 0.059

Notes: Choice of certificate is the dependent Wégiacoefficients are presented as odds ratios,
** p<0.05, ** p<0.01, standard errors are corrected for cludtebservations.
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Policy preferences are also important for the d@cito choose the certificate. Subjects who
state that emission trading or renewable energgyd effective in reducing C£emissions
have larger probability to choose the certificalbe indicatoremission trading takes the
value one if subjects think that emission tradmegffective. In the presence of the interaction
term the coefficient of 2.40 means that subjects wiink that emission trading is effective,
but renewable energy is not, have (on average) 1d463ér odds to choose the certificate than
subjects who believe that neither option is effextiSubjects who believe that emission
trading and renewable energy is effective hazet@ * 0.40 = 0.96 times smaller odds than
subjects who believe that only renewable energffective and a.53 *x 0.40 = 0.57 times
smaller odds than subjects who believe that onliggion trading is effective. Believing that
only emission trading is effective has therefore ldrgest effect on the probability to choose
the certificate and the stated policy preferencescansistent with the choice of certificafes.
The coefficient fordilemma awareness measures the effect of the belief that it makeserse

to reduce reduction, if others are not doing theesaAs expectedilemma awareness reduces
the probability to choose the certificalersonal norm is a scale that measures a propensity
to act environmentally friendly. Accordingly, theomne people state to act environmentally

friendly in their daily lives, the larger the prdbiity to choose the certificate.
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Table 12: Average predicted probabilities to buy a certificate

Predicted probabilities to buy a certificate

Ind Coll

Mean [95% Conf. Mean [95% Conf.

Pr Interval] Pr Interval]
REAL 56.6 52.6 60.7 58.7 54.7 62.6
HYPO 64.2 61.5 67.0 69.8 67.1 72.4
APr 7.5 26 12.4 11.1 6.4 15.8
Income
APr |hhinc = low 16.6" 6.5 26.5 10.7 03 21.2
APr |hhinc = middle 3.6 8.4 1.1 157
APr |hhinc = high 7.1 13.1° 44 217
APr |hhinc = missing 0.1 11.1 05 217
Moral decision making
APr |Agreen 0.9 -1.4
APr |Aworry 0.7 -1.57 24 01
APr|APn(2 - 4) -0.5 -1.67 25 -0.1
Policy preferences
APr |Adilemma 0.9 15" 01 24
APr |Atrading 0.5 0.9

APr (cert =1|x;)

Notes:APr refers to the average discrete chamgen Ahypo

andAPr |x; , = x; to the second

APr (cert =1|x;  =1,%; j—1)

AP t=1{x; p=0,X; j— . . g
mean APE(ert =1 =0%u1). g0 calculation of significance
Ahypo Ahypo

levels and confidence intervals for second diffeemnthe stata user written program mlincom (Long
and Freese 2014) was used; confidence intervaémginly for significant results? p<0.01™ p<0.05.

difference mean

To examine the determinants of hypothetical biasmiediscuss results on the probability
scale. Table 12 shows that the average probakdlityuy a certificate is 57% for REAL and
64% for HYPO in the Ind group. The difference cepends to the amount of hypothetical
bias in the probability to buy a certificate, whishon 7.5 percentage points in Ind and 11.1
percentage points in Coll, but this change is mgnicant. Thus, hypothetical bias in terms
of probability to buy is 1.13 (Ind) and 1.19 (Colhe confidence intervals for the differences
in probability are, however, quite wide. Table 12ashows the average marginal effect of
HYPO at different levels of income and for differaerharacteristics of respondents. In Ind,
hypothetical bias is largest for subjects with lm@ome and not significant for subjects with
any other income including missing values, whickeggo far, that in a separate regression
excluding observations with low incomes eliminag®othetical bias’ Furthermore other

characteristics have no influence on hypotheti¢cas.obHowever, this does not apply to the
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Coll group where the effect of income on hypottadticias is constant. People with larger
personal norm or who worry about climate changeletxh smaller bias and people who are
aware of the social dilemma aspect of the publiedgbave a larger bias than those who are

not.

6. Conclusion

This paper investigates factors that affect thewiary demand for climate change mitigation.
Three main potential drivers of the demand are shgated: (i) the framing of the
hypothetical decision situation either with or vatht a cheap talk script, (i) whether the
decision for climate change mitigation causes me@hetary costs or not, and (iii) the effect of
a collective action on the contribution level osmall group of subjects. As a vehicle to
facilitate real contributions to climate changeigation the EU ETS was used. Our main
results can be summarized as follows. We find aifsognt hypothetical bias in the voluntary
demand for climate change mitigation, which in WEERms is 1.15 (Ind) and 1.20 (Coll). In
terms of probability to contribute, hypotheticabbiis characterized by a large spread of
between 3 and 16 percentage points. Remarkablybiae for the individual decision
treatment is completely caused by subjects withilm@me, whereas the bias in the collective
treatment is explained by additional determinastgh as environmental awareness, which
partially corresponds with the analysis of Mjeldeat (2012), who also found that the
environmentally conscious tend to show less biasleCtive action influences voluntary
demand for climate change mitigation only in a Hjetical decision situation and not if

subjects face real monetary incentives. We do hséwve an effect of the cheap talk script.

The observed hypothetical bias is surprisingly $n@he potential reason for this result lays
in the experimental good employed as vehicle famafe change mitigation. Large

hypothetical bias can be observed for goods withigh moral content such as species
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protection (Johansson-Stenman and Svedséater ZDBUZATS allowances are a rather abstract
good without such a positive reputation. They cdudgdle even a negative reputation due to
the recent discussions about the effectivenesseoEt) ETS (e.g. Koch et al. 2014) and the
discussions about tax fradtAdditionally, Diederich and Goeschl (2014b) dentoate in a
within comparison of contribution choices that peuijbased Certified Emission Reductions
(CERSs) are favoured over ETS allowances. Thus,design presumably delivers a “lower

bound” for the hypothetical bias of voluntary caotition to climate change mitigation.

Furthermore, our results are related to the liteeabn the effects of partial collective action
on the contributions to public goods. Similarly ttiese experiments we observe a higher
proportion of subjects who contribute to the glopablic good if a collective action is
implemented. However, we observe such a “partiihgeeffect” (Hauser et al. 2014, Bernard
et al. 2013) only when decisions are hypothetié®hen subjects face real monetary
incentives the effect vanishes. The fact, that i¥&eove a collective action effect only under
hypothetical decisions is consistent with econotheory. While in a regular public good
setting under collective action full contributioarstitutes a payoff-dominant equilibrium, in
our global public good setting under partial cdilee action this is no longer the case. When
marginal benefits are zero and marginal costs aséipe, the full contribution equilibrium is

payoff-dominated by the zero contribution equililon and should not be observed.

But again one has to take into account that oudge@xtremely abstract and probably lacks
the positive moral evaluation usually associateth vanvironmental public goods, which

could be a reason why other studies find a sociatext effect in both hypothetical and real
settings. For example, Alpizar et al. (2008) fihdttthe influence of social information and
anonymity is about the same when subjects makealactonetary contributions as when they
state hypothetical contributions. Similarly Mozum@ad Berrens (2011) find that the social

context effect — voting disclosure — occurs in raatl hypothetical settings, but that the
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hypothetical cases are more prone to social comecthat the effect is muted by perceived

benefits.

Given our surprisingly small hypothetical bias ahé collective action effect specific to
hypothetical setting, it would be interesting teeck whether for goods with different moral
content and perceived benefit the bias differssTdaiuld be done by using CER offsets with
specific ancillary benefits of climate change natign. We leave this question for further

research.

! In this paper, all WTP values are, if necessapywerted to € values using the 2010 ECB averagearte
exchange rate for US$ (€ 1 = US$ 1.3257) or GBP £8GBP 0.8578).

2 For the following hypotheses we use the cheapwatiant of the hypothetical treatment, becausestated
preferences applications this is generally considl@s the more robust procedure to elicit WTP.

% A transaction confirmation is available under bttfipsturm.htwk-leipzig.de/uehleke/fairpayclim/

* Note that 173 participants (5.6% of the samplejdi= inconsistently, because they chose the ivatéf at a
high price, but not at a low price. We did not exid these participants, since we are interestedeiroverall

behavioural effect. A separate analysis showseakelding these participants has no effect on ¢iselts.

WTP,-WTP,

~2 A2
o7 +O'2

® The test statistic for the difference in averag&RAtonstituteg = (Haab and McConnel 2003,

p.76; Carson et al. 2004, p.183).

® The WTP calculation with the fitted shares is give Annex B3.

" We repeated the analyses with separate groupshvaiicnot change results. Results can be delivapemh
request from the corresponding author.

8 Note that it is not possible to compare effecesiacross different logit models. A test for diffiece in
hypothetical bias between Ind and Coll requiresrtdspective interaction effect, which in a separatgession
is not significant. Thus we cannot reject the higgsts of equal hypothetical bias in Ind and Coll.

® We confirmed that the interaction effect is siggsint for all observations with the stata user terit
programme inteff (Norton et al. 2004).

% Results in Annex D.

' See for example https://www.europol.europa.eukrurpress/carbon-credit-fraud-causes-more-5-billion

euros-damage-european-taxpayer-1265.
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Annex Al: Information Screen

I nfor mation on the European Emissions Trading System

The EU Emissions Trading System for carbon dioX{@@,) came into force in 2005.
Emission trading is the key instrument of climatdiqy in Europe, which is based on a
simple principle: It is specified how much gte participating sectors (power generators and
energy-intensive industries) are allowed to emitl @20. This total amount is distributed as
emission rights from the state (so-called "Cetifgs") to the companies. For each unit of
CO, emitted, the company must give such a certifitatbe state. The certificates can be
traded between companies.

For every ton of C@that is emitted by a facility, such as a coal poptant, the plant
operator has to show appropriate authorizatiohénform of a certificate. This has an
important consequence: If the total quantity obwatnces is reduced, then the total emissions
must be reduced simply because the plant operatwes fewer allowances at their disposal.
This means that if a certificate for a ton of ®bought and deleted, the total £€Mnissions
are reduced by exactly this one ton.

Emission trading has a central advantage. It esghed avoidance of G@missions takes
place where it is cheapest. Companies with inexpengays to avoid Cowill sell

allowances. Companies where avoidance is rathamnsxe purchase certificates. This trade
ensures that the emission target is achieved atmalcost.

European electricity producers and the energy-sienndustry may emit a total of about 2
billion tons CQ in 2014. In comparison, the global €@missions in 2013 were
approximately 36 billion tons of GO

To sum up: If you decrease the total amount ofaadluces in the EU ETS, European total

emissions of C@are reduced.
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Annex A2: Instruction screen for the REAL _Ind treant

| nstructions

1. Payoff

You can now choose between a cash payment, amtifecate of one ton of C@emissions
from the EU Emissions Trading System. The probigtifiat you win and your decisions will
be realized is 20%. Therefore, it is in your ingrthat you make every decision as if your
decision would be realized.

Won certificates will be removed permanently frdra trade for you by the research team of
the Leipzig University of Applied Sciences. Duehe deletion of a certificate, European £O

emissions will be reduced by one ton.

2. Decision

You will have three possibilities to decide betweerash payment and the deletion of a
certificate in the following form:

Please choose now between the cash payment omiksi@ns trading certificate about one

ton of CQ with subsequent deletion.

| would like the ...
() ... €€ Euro cash payment
() ... emissions trading certificate about onedb@O,

For the winners one the three decisions is randseigcted and depending on how you have
chosen in this situation, you receive the cash piagoa certificate that will be deleted for

you by the research team.

The winners will be notified by email. A summarytbé study and the verification of the
amount of deleted certificates will be publishedilo&website of the Faculty of Business

Administration of the Leipzig University of ApplieBciences.
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Annex A3: Instruction screen for the REAL_Coll tie@nt

| nstructions

1. Payoff

You can now choose as a group between a cash pgymnera certificate of one ton of @O
emissions from the EU Emissions Trading System.prbbability that your group wins and
the decision of your group will be realized is 20Pkerefore, it is in your interest that you
make every decision as if you would be realized.

Won certificates will be removed permanently frdra trade for you by the research team of
the Leipzig University of Applied Sciences. Duehe deletion of a certificate, European £O

emissions will be reduced by one ton.

2. Voting

You can now vote on whether each member of youngreceives a cash payment or
whether all members receive a certificate for detetYour group is composed of 100
participants. If more than half of the participantge for the cash payment, each participant
will receive the cash payment and if more than bbthe participants vote for the deletion of
a certificate, each participant will receive a ifedte for deletion.

You will have three possibilities to decide betweerash payment and the deletion of a
certificate in the following form:

Please vote now for the cash payment or for thesomns trading certificate about one ton of
CO, with subsequent deletion.

| vote for ...

() ... €€ Euro cash payment

() ... The emissions trading certificate througomof CQ

For the winning group one of the three decisiomaimslomly chosen and depending on how
the group has decided in this situation, you rexéne cash payout or a certificate that will be

deleted for you by the research team.

The winners will be notified by email. A summarytbé study and the verification of the
amount of deleted certificates will be publishedilo&website of the Faculty of Business

Administration of the Leipzig University of ApplieBciences.
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Annex A4: Cheap talk script

In surveys is often observed that some respondatis to be willing to pay large amounts for
environmental goods such as clean air. Probabbkethespondents do not account in this
moment that they would have to dispense with atiegs, if they had to actually pay he
amount of money they stated in the survey. We fbezeask you to decide in the following
situations as if your decision would have real egences, that means as if you actually
received either the cash payment or the certifiCEte results of the study will be published
on the website of the Faculty of Business Admiaistn of the Leipzig University of Applied
Sciences.

Annex B1: Calculation of Turnbull WTP

The lower bound Turnbull is computed in the follogisteps:
1. Calculate the share of no answersN{T;

2. Compare Fwith F.1, if Fj< Fs1 continueif Fj >= F.these cells are pooled and the
combined nehares of these cells calculateg=RN;*/T;*

3. This is repeated until a monotonously increasingsctbrmed.

4. Calculate = Fj.1*- F* for each bid level t. This corresponds to a cstesit estimator
of the probability that WTP falls between the pri@nd price j+1.

5. Multiply every bid with the according probabilitgat WTP falls between this bid and
the next higher bid t+1.

6. Sum over the quantities of step 5 to obtain lowsrmrta Turnbull WTP, which is then:
Es(WTP) = iti (F/.—F/), and can be interpreted analogous to the consumer

i=0

surplus as sum of the marginal value multipliedh®yadapted quantitites, or the
integer over the quantity of a demand curve (HaabMcConnel 2003).

. _ o F(1-F)
7. Calculate the varianc®:(E z) = Xj=4 =
j

where f is the common amount of observations of the eathytpooled bid cell.

t —tj-1)%
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Annex B2: Lower Bound Turnbull for REAL_Coll withbfive observations at bid=30

Annex B3: Turnbull WTP (fitted) for REAL_Ind and RE_Coll

tE N T F F* f* Es V(Es)
2 45 104 0.43 0.38 0.38 0.00 0.00
6 33 102 0.32 p.b.
8 50 104 0.48 0.42 0.04 0.07 0.03
10 41 104 0.39 p.b.
12 38 102 0.37 p.b.
14 93 209 0.44 0.42 0.01 0.05 0.02
16 45 104 0.43 p.b.
18 81 206 0.39 p.b.
20 45 105 0.43 0.43 0.00 0.05 0.04
22 44 104 0.42 p.b.
24 50 104 0.48 0.47 0.05 0.96 0.02
26 49 105 0.47 p.b.
30 47 99 0.47 0.47 0.00 0.03 0.09
30+ 1.00 0.53 15.76
Lower Bound Turnull: 16.92 0.20

Lower Bound Turnbull (fitted) for REAL Ind

Lower Bound Turnbull (fitted) for REAL Call

tj Nj Tj ':] FJ fitted fjfltted ELB V( ELB) Nj Tj FJ ':] fitted fj fitted ELB V( ELB)
2 33 101 0.33 0.34 0.34 0.00 0.01 45 104 0.43 0.3939 0.00 0.01
6 39 103 0.38 0.37 0.03 0.06 0.04 33 102 0.32 0.4001 0.02 0.04
8 40 101 040 0.39 0.01 0.08 0.01 50 104 0.48 0.4100 0.03 0.01
10 41 105 0.39 040 0.01 0.11 0.01 41 104 0.39 0.4100 0.04 0.01
12 46 103 045 042 0.01 0.14 0.01 38 102 0.37 0.4r00 0.05 0.01
14 87 206 042 043 0.01 0.17 0.00 93 209 0.44 0.4200 0.06 0.00
16 48 105 046 044 0.01 0.20 0.01 45 104 0.43 0.4300 0.07 0.01
18 96 205 047 046 0.01 0.23 0.00 81 206 0.39 0.4300 0.08 0.00
20 48 105 046 047 0.01 0.25 0.01 45 105 0.43 0.4300 0.09 0.01
22 47 105 045 049 0.01 0.28 0.01 44 104 0.42 0.4400 0.10 0.01
24 56 102 055 050 0.01 0.31 0.01 50 104 0.48 0.4400 0.11 0.01
26 48 105 046 051 0.01 0.34 0.01 49 105 0.47 0.4500 0.12 0.01
30 58 102 057 054 0.03 0.73 0.04 47 104 0.45 0.4601 0.25 0.04
30+ 1 1 046 13.73 1 1 054 16.24
Lower Bound Turnbull: 16.64 0.17 Lower Bound Turnbull: 17.23 0.17
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Annex C: Covariates for the attitudes towards tmarenment and climate policies

Variable Question wording
Worry Are you generally concerned about global wagror not?
Emission How suitable or unsuitable do you think is the E@an Emission
trading Trading System for the reduction of gé€nissions?
How suitable or unsuitable do you think are theentrsubsidies
Renewables for the promotion of renewable energies for thauotidon of CQ
emissions?
Dilemma It is pointless if | do something against climabkange as an
awareness individual.
| don't buy fruit and vegetables from far counttiesave
emissions.
| feel obliged to consider the climate impact of dajly activities.
Personal -
| feel better when | save emissions.
Norm Scale

| have a bad conscience when | drive a car instéading public
transport.
In my daily activities | try to save as many entigs as | can.

Notes: All question were answered on a five poikett-scale, the items to
measure Personal Norm were summarized in a sclgigided an alpha value of

0.81.
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Annex D1: Hypothetical Bias without different incemategories (Ind)

Inc#low Incemiddle  Incehigh Incemissing

Price 0.97 0.97" 0.97" 0.98"
Male 1.03 1.00 0.90 0.98
Age 1.00 1.00 1.00 1.00
Kids in HH 0.78 0.71 0.68" 0.84
Single 1.11 1.05 1.25 1.16
University degree 1.12 0.94 1.18 1.20
Votes Green 1.52 1.13 1.48 1.67
HH Income

Low - Ref Ref Ref

Middle Ref - 1.04 0.96

High and very high 1.38 1.35 - 1.34

Missing 1.49" 1.42° 1.50° -
Worry 1.47 1.59" 1.54" 1.737
Policy preferences

Emission trading 2.37 257" 2.90" 2.07"

Renewables 1.51 1.65" 1.54" 1.44”

Trading##Renewables 0.45™ 0.35" 0.317 0.47"
Dilemma awareness 0.71 0.64" 0.74 0.73"
Personal norm 1.30 1.28" 1.28" 1.16°
HYPO 1.20 1.48 1.36° 1.457
Observations 3477 2907 3201 3663
Pseudd?? 0.065 0.072 0.073 0.061

Notes: Choice of certificate is the dependent Wéeiacoefficients are presented as odds
ratios, **p < 0.05, *** p < 0.01, standard errors are corrected for cludtebservations;

Ref- Reference Categor

Annex D2: Hypothetical Bias without different incemategories (Coll)

Inc#low Inc£middle Inc£high IncEmissing

Price 0.97 0.97" 0.97° 0.97"
Male 0.72" 0.80 0.83 0.85
Age 1.01 1.00 1.00 1.00
Kids in HH 0.90 0.82 1.00 0.91
Single 1.03 0.87 1.01 0.85
University degree 1.27 1.10 1.26 1.02
Votes Green 1.07 1.37 1.11 1.03
HH Income

Low - Ref Ref Ref

Middle Ref - 1.37 1.31

High and very high 0.87 1.16 - 1.12

Missing 0.94 1.24 1.25 -
Worry 1.25 1.29 1.13 1.42
Policy preferences

Emission trading 2.46 1.83" 2.21" 2.42"

Renewables 1.62 1.37 1.81" 1.65"

Trading##Renewables  0.40" 0.54 0.36" 0.397
Dilemma awareness 051 0.57" 0.54" 0.47"
Personal norm 1.41 1.27" 1.43" 1.28"
HYPO 1.67" 1.747 1.59” 1.66~
Observations 3477 2889 3168 3651
Pseudd?’ 0.082 0.063 0.072 0.077

Notes: Choice of certificate is the dependent Wéeiacoefficients are presented as odds
ratios, **p < 0.05, *** p < 0.01, standard errors are corrected for cludtebeservations;
Ref — Reference Category.
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