A Service of

[ ) [ J
(] [ )
J ﬂ Leibniz-Informationszentrum
° Wirtschaft
o Leibniz Information Centre
h for Economics

Make Your Publications Visible.

Grosche, Peter; Schroder, Carsten

Working Paper

Elicting public support for greening the electricity mix
using random parameter techniques

Economics Working Paper, No. 2010-02

Provided in Cooperation with:

Christian-Albrechts-University of Kiel, Department of Economics

Suggested Citation: Grosche, Peter; Schréder, Carsten (2010) : Elicting public support for greening
the electricity mix using random parameter techniques, Economics Working Paper, No. 2010-02,

Kiel University, Department of Economics, Kiel

This Version is available at:
https://hdl.handle.net/10419/30033

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dirfen die Dokumente nicht fiir 6ffentliche oder kommerzielle
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewahrten Nutzungsrechte.

WWW.ECONSTOR.EU

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

Mitglied der

Leibniz-Gemeinschaft ;


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://hdl.handle.net/10419/30033
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

CIAlU

Christian-Albrechts-Universitat zu Kiel

Department of Economics

Economics Working Paper
No 2010-02

elicting public support for greening
the electricity mix using random
parameter techniques

by Peter Grosche and Carsten Schroder
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Abstract

With its commitment to double the share of renewables in electricity gen-
eration to at least 30% by 2020, the German government has embarked
on a costly policy course whose public support remains an open empiri-
cal question. Building on ample household survey data, we trace peoples’
willingness-to-pay (WTP) for various fuel mixes in electricity generation,
and capture preference heterogeneity among respondents using random pa-
rameter techniques. Based on our estimates, we infer price premia that can
be charged for specific electricity mixes while ensuring that a majority of
people still supports the policy. Despite that people’s WTP for electricity
is positively correlated with the share of renewables in electricity genera-
tion, our results imply that the financial scope for subsidizing renewables

is virtually exhausted.
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1 Introduction

Increasing the share of renewables in a nation’s energy portfolio is a prominent
topic in today’s debate on how to mitigate climate change and how to reduce
import dependency on fossil fuels. Germany, for instance, aims at increasing
the share of renewables in electricity generation to 30% by 2020, and provides a
feed-in tariff in order to encourage the production of green electricity. Electricity
consumers fund this subsidy by means of a levy on top of its electricity price.
According to the German Government, the consumer bears about 4.5 billion
Euro in 2008, and a levy of 1.1 Euro-Cent per kilowatt-hour (ct/kWh) was raised
(BMU 2007, 2008). Not only that the levy more than doubled since 2004, the
funding is expected to rise to 8.2 billion Euro in 2010 (T'SO 2009).

Numerous empirical studies have examined the extent to which people are
willing to pay price premia for green electricity, and have found a substantial
market potential.! However, these studies typically consider a situation in which
consumers act as sovereigns and people are free to decide whether to consume
green electricity. By contrast, the German feed-in tariff commits all private
consumers to pay for a continually increasing share of renewables in the electricity
mix — a policy that must not necessarily be approved by society.

This paper provides insights into the voter’s preferences for renewables. Build-
ing on data from a large-scale survey among several thousand households in
Germany, this paper traces peoples’ willingness-to-pay (WTP) for specific mixes
of fossil fuels, renewables, and nuclear power in electricity generation. Using
random-parameter techniques within a hedonic regression framework, we esti-
mate household-specific WTP as a function of the electricity mix, thereby cap-
turing various degrees of heterogeneity across households. We assess people’s

approval for a subsidy schedule by juxtaposing estimated WTP figures for a spe-

1See amongst others, Fouquet (1998), Eikeland (1998), Goett et al. (2000), Batley et al. (2001),
Roe et al. (2001), Zarnikau (2003), Menges et al. (2005), Bollino (2009), Scarpa and Willis

(2010). Menegaki (2008) provides a comprehensive review of the recent literature.



cific electricity mix with rising scales of the levy. By these means, we elicit what
cost might be imposed on the population for a specific electricity mix such that
a majority of people would still endorse that policy. Our results stress an actual
dilemma for the energy policy: despite the fact that most people obviously dis-
like nuclear fuels in electricity generation, their willingness-to-pay for assisting
renewables is limited. Thus, finding the right balance between the charged levy
and a sustainable electricity mix might become a challenging task.

The following Section 2 describes the design of our survey, the survey in-
strument and the sample. Descriptives of consumers’ WTP as well as regression
results follow in Section 3. These results serve for investigating voters’ preferences
for two green policies scenarios considered in Section 4. Possible limitations of an
empirical framework using stated preferences are discussed in Section 5. Section 6

finally concludes.

2 Survey Design and Sample

Lancaster (1966) emphasizes that goods purchased in the market are not always
the immediate source of utility, but that people derive utility from the array
of characteristics inherent in the particular good. Following Rosen (1974), we
postulate that a consumer’s WTP is linked to the characteristics of the good via
a bid function. Along these lines, we assume that an individual ¢ evaluates the

good electricity by its underlying fuel mix and specify the bid function:
(1) WTP; = f (fossil, renewable, nuclear) ,

with the shares of fossil fuels(coal, oil, gas), renewable energy technologies (wind,
photovoltaic, water), and nuclear power as the elements in the electricity fuel
mix.

We have acquired our data by surveying households from a commercially

maintained online panel. A set of socio-economic and demographic background



Figure 1: Stylized Survey Pie Chart

What is the monetary amount that you would be willing to pay at most for the
contract shown on the right hand side, given that electricity generated entirely from
fossil fuels costs €1007

Price = 100 Euro Price = Euro ?

information is also available. Each panel household is equipped with a “set-top-

)

box” connecting the household’s TV with the internet. Respondents can fill in
the questionnaire using a remote control.

Each survey participant is confronted with five hypothetical electricity con-
tracts, differing in the fuel shares in electricity generation, and is asked to state
his individual WTP for a contract with a specific fuel mix. Pie charts appear on
the television screen that depict alternative mixes (see Figure 1). Underneath the
pie charts, respondents state their WTP for the contract in a pre-specified field.?
As a valuation benchmark, we offer people a contract with 100% fossil fuels, and
normalize its price to €100. Deviations in stated WTP from this benchmark
can be interpreted as either price premia or deductions associated with a specific
variation in the fuel mix.

While in total 14 contracts are available (including the benchmark contract),

we limit the evaluation task for each respondent to five randomly drawn alter-

2We refrain from restricting WTP assessments to a too narrow range, instead, we allow for
responses in the range between €0 and €9 999.



Table 1: Pool of Electricity Contracts

Renewable share
0% 25% 50% 75% 100%

0%
Nuclear  25%
share

50%

75%

natives. The grey-shaded area in Table 1 illustrates the set of contracts. The
random draws avoid that the responses might be sensitive to order effects (Clark
and Friesen 2008) that may result in a sequence of valuation tasks in which only
nested alternatives are presented.?

Nearly 3,000 households have participated in our survey in 2008. As our par-
ticipants face five different evaluation tasks, our data exhibits a panel structure.
Not all households have provided five WTP assessments, and we end up with
an unbalanced panel of 14,532 observations with about 1,000 responses for each
hypothetical contract.*

Sample characteristics are given in Table 2. Because the questionnaire was
addressed to the person who contributes most to the household income (the
“household head”), the sample consists mainly of males. About 37 percent of the
respondents have at least a high school degree and are about 50 years old. The
typical participating household has a disposable equivalent income of €1,550 per

month, and includes, on average, 1.83 adults and 0.45 children.?

3For instance, an order effect is likely to occur while asking a participant to value at first a
contract with 25 percent renewables, and subsequently a contract with 50 percent.

4We obtained on average 4.7 assessments per household, and checked the sensitivity of our
results with respect to households with less than five assessments. Re-estimating our models
conditional on the subsample of households which provide all five evaluation task demonstrates
robust results.

®We have chosen the equivalent income as the income variable to make household incomes



Table 2: Sample Breakdown

Number /percentage
of households
Resio Western Germany 2,329 79%
glot Eastern Germany 619 21%
Gendor Male 2,144 73%
enae Female 804 27%
. High-school degree 1,105 37%
Education Below high-school degree 1,843 63%
Mean Std.dev.
Equivalent income?® (€) 1,550 707
Age 49.5 13.4
Number of adults in the household 1.83 0.73
Number of children in the household 0.45 0.82

3 Empirical Analysis

Table 3 summarizes descriptive statistics of WTP across the contracts evaluated
by the respondents. The contracts appear row-wise. For example, the topmost
row offers a contract with a mix of 75 percent fossil fuels and 25 percent renew-
ables.

Table 3 reveals two regularities. First, WTP tends to rise with the share
of renewables in the electricity mix, indicating a preference for green electricity
generation. For example, with sequentially replacing fossil fuels by renewables
and holding the nuclear share constant — as e.g. from row nine to eleven — yields
a rising WTP, both in means and medians. Second, the figures in rows 1, 6, 10
and 13 suggest that the WTP tends to be decreasing with the share of nuclear

power, indicating that nuclear fuels are perceived as an economic ‘bad’ that lowers

comparable across households of different size and composition. Equivalent income is computed
by deflating the household’s income by an index I = 1 + 0.5 X (number of adults — 1) + 0.3 x
number of children, which takes into account the number of adults and children living in the
household unit. Specifically, equivalent income is computed as Income/I.



Table 3: Summary of WTP Responses

. Share in % No. of WTP Response in €
Fossil Renew- Nuclear Observations

Fuels ables Power v Mean Std.Dev Median
75 25 0 | 1,008 97 29.7 100
50 50 0 : 1,056 101 30.8 100
25 75 0 w 1,031 106 32.9 102
0 100 0 | 1,084 112 37.2 110

|
75 0 25 : 1,063 85 30.4 85
50 25 25 \ 1,090 91 29.5 100
25 50 25 : 1,048 96 29.5 100
0 75 25 : 1,058 99 34.6 100

|
50 0 50 ! 1,054 81 30.3 80
25 25 50 : 1,061 87 32.0 90
0 50 50 : 1,055 92 30.6 100

|
25 0 75 : 951 76 33.4 80
0 25 75 | 1,088 81 33.8 80

Means, standard deviations, and medians in full €.

the utility of the typical consumer. The standard deviations, however, indicate
substantial preference heterogeneity among respondents.

Using rank-sum tests for trends across ordered groups (Cuzick 1985), we test
for differences in stated WTP across fuel mixes. Holding the nuclear share con-
stant, the tests confirm a significant increase in WTP with a rising share of
renewables. In a like manner, holding the share of renewables constant, the tests

confirm a significant decrease in stated WTP as the nuclear share increases.

3.1 Econometric Specification

Random-parameter techniques offer the required flexibility to cope with pref-
erence heterogeneity by allowing for the estimation of personalized regression
coefficients (;r := B + u;,. The random deviations u;;, measure the deviation of

individual ¢ from the mean taste (3, for a specific fuel k. Hence, ;. depicts an



individual slope coefficient, and we assume that the u;, are normally distributed
in the population, with a zero mean and an unknown standard deviation.
We model the individual WTP response for contract 7 = 1,...,13 in linear

form:
(2) WTPZ] =+ Z(ﬁk + Uz‘k)l'jk + Z 512@1 —+ V; + 5ij7
k l

while the underlying fuel mix of contract j is incorporated in z;,. We include
the share of renewables and the share of nuclear fuels in z;;, but drop the share
of fossil fuels because of collinearity reasons.® An interaction term Renewable x
Nuclear captures possible interdependencies of preferences for renewables and
nuclear fuels. The vector z; contains the household’s equivalent income, the
household’s size, and a binary variable that indicates whether a household lives
in the east of Germany. The random effect v; serves to shift the regression line
up or down according to the individual household.

We refer to equation (2) — our most flexible specification — as Model 1, and test
the sensitivity of our results with respect to nested, less flexible specifications.
To this end, we re-estimate the random-parameter specification, but constrain
the individual preferences to equal the mean taste, i.e. we invoke u;, = 0 for all
k and every individual. We refer to this specification as Model 2. Finally, in our
third specification we further exclude the household characteristics included in 2;

from the analysis (i.e. § =0).

3.2 Results

The upper panel of Table 4 shows the coefficient estimates and respective stan-
dard errors (s.e.) pertaining to Models 1-3, along with the standard deviations for
the random parameters. At the bottom of Table 4, likelihood-ratio test statistics

are shown, clearly indicating that the random-parameter specifications of Model 1

SNote that the sum of fuel shares adds up to unity and the share of fossil fuels is therefore a
linear combination of the renewables and nuclear fuels.



Table 4: Summary of Regression Results

Model 1 Model 2 Model 3
Coefficient s.e. Coefficient s.e. Coefficient s.e.
Constant 87.978** 1.869 88.561** 1.904 90.263** 0.771
Renewable 22.234** 1.025 22.142** 0.973 22.163** 0.973
Nuclear —20.101** 1.283 —19.870** 1.265 —19.851** 1.265
Renewable x Nuclear 0.047 2.903 0.271 3.102 0.212 3.102
'~ Houschold Size ~ —0.429 0480  —0.496 0479 - - -
East —2.349 1.265 —3.054* 1.267 - -
Income 0.003** 0.001 0.002** 0.001 — -
" Log-Likelihood ~~  -63,306 63,989 263,999

Standard deviation for random parameters

Std.Dev s.e Std.Dev s.e. Std.Dev s.e.
Constant 32.389** 0.994 25.526** 0.405 25.628** 0.407
Renewable 28.497** 0.774 - — — —
Nuclear 22.356™* 0.373 — — — —
RenewablexNuclear 33.677"* 5.418 - — — -
Likelihood-Ratio Tests
Model 2 nested Model 3 nested
in Model 1 in Model 2
parameter restrictions 3 3
2 x ALog-Likelihood 1366 20

**significant at the 1% level, *significant at the 5% level. Critical value for model comparison:
X%_gg(df =3)=11.35.

provides superior model fit. In what follows, we will therefore concentrate our
discussion on Model 1.

The marginal WTP is increasing in the share of renewables, as suggested by
the descriptives of the previous section. Relative to the benchmark contract that
solely includes fossil fuels, an increase of the share of renewables by one unit —
that is, from 0% to 100% - raises the WTP by 22.23%. On the other hand,
increasing the share of nuclear fuels in the electricity mix yields a substantial
decrease in average WTP. All the reported standard deviations for the random

parameters distributions are highly significant (see the middle panel of Table 4),



Figure 2: Empirical Coefficient Distributions for Model 1

o o
o | o
o o
< <
o o
S - S -
& @
c c
L O (TN =]
SO | SO |
OO oo
oA QN
L [
o o
S | S |
o o
- —
© T T T T o - T T T
-100 0 100 200 300 -100 0 100 200 300
Constant Renewable
o o
o o |
(=) o
< <
o o
g 1 8-
O >®
c c
L O Lo
S50 S0
T O oy =]
&) N e N
L [T
o o
o | o
o o
- -
o - T T T o - T T T
-100 0 100 200 300 -100 0 100 200 300
Nuclear Renewable x Nuclear

indicating that the wu;, vary substantially among individuals. In other words,
there is substantial heterogeneity with respect to individual preferences.

Turning to the personal characteristics vector z;, the estimated coefficients for
the household size and the East dummy lack statistical significance in Model 1.
The coefficient for income appears significant, but the effect, however, is very
small. Income is thus only of little importance for explaining variation in WTP:
if the equivalent income would increase by on average €100, the average WTP
would increase by only 0.3%.7

Figure 2 provides histograms illustrating the empirical distributions of the
respondent-specific intercepts and slopes. Substantial differences in the individ-

ual slope coefficients pertaining to the renewables and nuclear fuel shares exist.

"See Wiser (2006), Bergmann et al. (2006) or Zarnikau (2003) for supportive evidence.



For instance, while the mean individual slope-coefficient (3;; for renewables is
22.234 (median=19.971), the respective histogram illustrates considerable varia-
tion among households. For about 8.5% of the respondents the respective coeffi-
cient even falls below zero, hence, their preferences for renewables are associated
with a reduced WTP compared to the benchmark. The histogram pertaining to
the nuclear share shows a similar variation. While the mean individual slope-
coefficient for nuclear power is -20.101 (median=-18.581), about 9.5% of the re-
spondents exhibit preferences associated with a positive ;. A closer inspection
of whether a positive (;; for nuclear power implies a negative coefficient for re-
newables reveals, however, that only 54 respondents exhibit such a preference
pattern.

A specific strength of the random parameter specification of Model 1 is corrob-
orated in the histograms for the interaction Renewable x Nuclear. The respective
histogram shows a rather symmetrical empirical coefficient distribution centered
around zero. While the mean coefficient therefore appears statistically insignifi-
cant, since half of the probability mass fall on either side of zero, the individual

coefficient might be nevertheless of statistical significance.

4 Evaluating Energy Policy Options

The lion’s share of Germany’s electricity generation in 2008 relied on fossil fuels,
while renewables accounted for some 15% and about 23% came from nuclear
power (BMWi 2009:19).8 Every household paid a levy of 1.10 ct per consumed
kWh to fund the feed-in tariff regime for renewables. This levy is included in the
average consumer electricity price of 21.43 ct/kWh (BMU 2009, BMWi 2009:35-
37), and the consumer price without levy therefore amounts to 20.33 ct/kWh.

8We add the share of “other fuels” to the share of fossil fuels in the following analysis. “Other
fuels” are non-renewable waste or large hydropower plants, accounting for 4% of the electricity
generation. These energy sources do not serve as a stimulus variable in our survey. As they
neither incorporate a technical risk, like the nuclear option, nor do they receive public financial
support, it appears reasonable to treat them like a fossil fuel.

10



Table 5: Electricity Mix Scenarios

Scenario: s = 0 15 30a  30b

Fossil 69.5 62 54.5 62
Fuel Share in % Nuclear 30.5 23 155 8
o Renewable = 0 15 30 30

Consumer price  ct/kWh  20.33 2143 - -
Levy  ct/kWh 0 1.1 - -

4.1 Assessment and Scenario Set-Up

We define four scenarios s € {0,15,30a, 300}, each linked to a specific fuel mix
in the electricity generation. Details of the different scenarios are depicted in
Table 5. The scenario s = 15 refers to the fuel mix of 2008 in the electricity
generation, exhibiting a share of 15% renewables and associated with an average
consumer price p + t*° of 21.43 ct/kWh (including a levy of ¢ = 1.1 ct/kWh).
Scenario s = 0 illustrates a hypothetical situation in which the renewables share
is removed from the electricity mix. An equal increase of both the fossil and the
nuclear share compensates this modification such that the fuel shares again sum
to unity. Because no levy would be charged in scenario s = 0, the consumer price
p° amount to 20.33 ct/kWh.

The two hypothetical scenarios 30a and 30b both refer to the commitment
of the German government. Compared to scenario s = 15, we increase the
renewables share by 15 percentage points in scenario 30a at equal expense of
the shares from the other two fuels. In scenario 30b, the rise in the renewables
share is compensated by an identical reduction of the nuclear share while the
fossil share remains unaffected.

Whether a household favors one fuel mix relative to another depends on the

respective consumer surplus. Relative changes in consumer surpluses (AC'S) can

11



be captured by

WTP* o
(3) ACS =2 PEE
WTP D

While p refers to the consumer net price for electricity, t°* denotes the levy asso-
ciated with the share of renewables in the fuel mix. Whereas the first term in (3)
captures the increase in WTP by passing from s = 0 to s # 0, the second term
captures the increase in the consumer price due to the levy. Household ¢ prefers
situation s # 0 to s = 0 if AC'S is positive in Equation (3), that is the relative
rise in the household’s individual WTP outperforms the relative price increase
due to the levy. By requiring AC'S? > 0 and rearranging Equation (3), we obtain
an upper bound for the levy that might be charged such that household ¢ still
prefers s # 0 to s = 0:
() (orpr) —p2 ¢

Our econometric results render the preference structure for every single sample
household. In order to derive representative population statistics, we weight each
sample household by its frequency weight times the number of adults (persons of
age 18 and older) living in that household.® Against this backdrop, we quantify
the levy that is maximally chargeable such that the median voter still maintains

an improvement in consumer surplus (AC'S > 0 in Equation (3)).

4.2 Scenario Outcomes

Using the preference structure inferred from Model 1, Figure 3 illustrates the
public support as a function of the levy. The ordinate renders the share of people
who are willing-to-pay at least the respectively charged levy, and the horizontal
dashed line marks the share of 50% of people. If the marker of an associated

scenario falls below the horizontal line, the respective levy will be no longer

9In this regard, it is a minor assumption that we assume identical preferences for all adult
persons in a sampled household.

12



Figure 3: Policy Support for Levy Charge
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accepted by the majority of people. For instance, the downward sloping line
pertaining to scenario s = 15 shows a rapidly falling acceptance of subsidizing
renewables as the levy increases.

Note that our survey was conducted in 2008 while scenario s = 15 renders
the German electricity fuel mix of 2008. Our results show for this scenario that
the median voter would have accepted a levy of 1.02 ct/kWh in order to promote
the respective green electricity generation. By contrast, with 47% of the voters,
slightly less than the majority would have also endorsed the actual charged levy of
1.1 c¢t/kWh in 2008. Similar findings are reported in Batley et al. (2001) for UK
and Bollino (2009) for Italy, whose results demonstrate that consumers’ WTP for
green electricity is too low to meet the respective Government’s green electricity
commitment for 2010. Scarpa and Willis (2010) provide WTP estimates from
UK households for micro-systems to generate green electricity, indicating that

the average W'TP falls well below the typical investment cost.

13



Both scenarios for 2020 provide valuable information with respect to the scope
of the levy that might be charged for a future fuel mix. The public support is
highest in s = 30b where the renewable share is extended solely at the expense
of nuclear fuels: 50% of the people would accept a levy of at most 2.37 ct/kWh
to subsidize green electricity. In scenario s = 30a the extension of renewables
reduces the contribution of nuclear and fossil fuels alike, and nuclear fuels would
still contribute more than 15% to the electricity supply. The median voter would
accept in that scenario a levy of at most 2.03 ct/kWh. The public acceptance
vanishes in both scenarios if the charged levy would exceed 6 ct/kWh.

The policy implications of our results are straightforward but also challeng-
ing. On the one hand, the German population strongly dislikes nuclear fuels in
the electricity generation. On the other hand, substituting nuclear fuels by re-
newable energy is only a possible option if the associated levy will not increase
too much, since peoples’ acceptance of such a policy has its (financial) limits.
The challenging task is to find a balance between greening the electricity mix
and not escalating subsidy spending. Germany’s feed-in-tariff scheme promotes
various renewable energy technologies, but lacks a mechanism to limit the public
spending. By contrast, the far a particular technology is from a competitive level,
the larger is its subsidy. Consequently, total subsidy spending rose dramatically
in the last few years, with expected total cost for the consumer of 8.2 billions of
Euro in 2010. To fund these cost a levy of 2.047 ct/kWh will be charged (TSO
2009), associated with an estimated renewables share of about 18%.° Note that

this levy is already close to the maximal chargeable value of 2.37 ct/kWh.

0Tn Germany, the transmission network operators serve as fund-raiser for the subsidy, and
announce in late autumn the charged levy for the respective next coming year. The levy for
2010 was announced mid of October 2009. See http://www.eeg-kwk.net for further information.

14



5 Possible Limitations of Stated-Preferences Ap-
proaches

The charged levy and the associated electricity mix are triggered by a political
decision and are therefore not under the control of the consumer. Consequently,
data on the revealed demand of green electricity do not reflect consumer prefer-
ences, meaning that a revealed preference approach is not feasible for the analysis
at hand.

By contrast, stated preference approaches have the central advantage that the
survey question can always be designed in a way that it addresses the relevant
research question. Inherent in the nature of surveys, however, is the absence of
a mechanism that ensures that rational agents have an incentive to reveal pref-
erences truthfully. Though Hanemann (1994:37) emphasizes that “there is no
reason why observing people’s behavior and asking them about behavioral inten-
tions and motives should be mutually exclusive”, there is still a debate whether
survey respondents “mean what they say” (Bertrand and Mullainathan 2001)."
In our case, for example, not revealing the true WTP has no immediate negative
consequences for respondents as contracts provided had been hypothetical, and
stated WTP levels had no financial consequences. In the absence of opportunity
costs, however, “customers can have a tendency to de-emphasize price, since they
do not actually have to pay the price” (Goett et al. 2000:27). On the contrary,
Carson et al. (1996) review more than 600 studies, and demonstrate that stated
preference tasks typically average about 90% of the corresponding revealed val-
uation, hence, slightly underestimate the benchmark of revealed valuation. Our
WTP estimates and the derived policy implications might therefore serve as a

good proxy for the true underlying population preferences.

"Dijamond and Hausman (1994), Ajzen et al. (1996), Diamond (1996), and Smith and Osborne
(1996) investigate the information content of contingent valuation survey. For case studies, see
also Cummings and Taylor (1999), List (2001), Loomis et al. (1997) or Neill et al. (1994).

15



A reliable exposure of preferences requires that stated preferences remain
stable between evaluation tasks (Hanemann 1994). To investigate whether this
is the case, we have confronted all our respondents with a further assessment
problem: each respondent was presented five attributes of electricity contracts,
including the absence of nuclear fuels in electricity generation and electricity gen-
eration using renewables. The participants were asked to rank these attributes
with respect to desirability, with the highest rank indicating the most important
attribute.!? Preferences remain stable if responses in both survey parts are con-
sistent, meaning e.g. that a strong preference for green fuels is associated with a
high individual regression coefficient, and also a high rank for the attribute “elec-
tricity generated from renewables”. A consistent representation of preference for
renewables would therefore require a positive correlation between the individual
regression coefficient and the attribute’s rank. By contrast, a preference against
nuclear fuels is consistently reflected in a low individual regression coefficient for
the nuclear share, accompanied by a high rank of the attribute “nuclear-free elec-
tricity generation”. We thus expect a negative correlation between the individual
regression coefficient for nuclear fuels and the respective attribute.

Indeed, Spearman rank correlation coefficients exhibit the expected signs and
are highly significant. The rank correlation between the individual parameter for
the share of green electricity and the rank for the contract attribute “electricity
generation from renewables” is 0.2814 and significant at the level p < 0.001.
Likewise, the Spearman rank correlation between the individual parameter for the
share of nuclear fuels and the rank for the absence of nuclear fuels in electricity

generation amounts to -0.3050 at p < 0.001.

12Gee the appendix for further details.
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6 Summary and Conclusion

The German government has committed to increase the renewables share in elec-
tricity generation to at least 30% until 2020, and has stipulated a feed-in tariff
regime to encourage green electricity generation. This subsidy is financed by
a levy on top of the consumer electricity price, amounting to 1.1 ct/kWh in
2008. While, ultimatively, these subsidies have to be borne by the electricity
consumers, it is an open question as to whether policy makers act in accord with
the preferences of the voting majority. This paper provides insights into the peo-
ple’s preferences for greening the electricity mix and renders guidance for policy
makers against the backdrop of the green electricity commitment for 2020.

To elicit peoples’ preferences for different fuels in the electricity generation, we
have used a large-scale household survey, and have captured preference hetero-
geneity among the respondents by applying random-parameter regression tech-
niques within a hedonic approach. Our results suggest that the large majority
of our respondents has a positive WTP for renewables, and a negative WTP for
nuclear fuels, both characterized by a substantial variability across respondents.

Using these WTP estimates, we gauge the maximally chargeable levy for a
specific fuel mix, such that at least 50% of the voting population in Germany
would approve that policy. We have evaluated different scenarios, one of which
consists of the actual fuel mix of 2008. We find that the majority of the voting
population has a WTP below the actually charged levy of 1.1 ct/kWh. We further
determine the maximally chargeable levy for two hypothetical future electricity
mixes, both characterized by a share of 30% renewables. If renewable energy
solely substitutes nuclear fuels, the charged levy should not exceed 2.37 ct/kWh
in order to ensure the approval of the voters’ majority. The maximally chargeable
levy decreases slightly to 2.37 ct/kWh if nuclear fuels still contributes a sizeable

share to the fuel mix.
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While an increase of the renewables share in electricity generation thus ex-
pands the chargeable levy, our results also indicate that an upper limit for the
support of renewables may be reached. In particular, with an estimated renew-
ables share of about 18% in 2010, a levy of already 2.047 ct/kWh will be charged
— an amount already close to the maximum chargeable levy of 2.37 ct/kWh.
While the current feed-in tariff fosters many generation techniques irrespective
of its price competitiveness, a reasonable policy redesign must therefore amplify

its efforts in making the future promotion of green electricity less cost-intensive.
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Appendix: Survey Questionnaire

Eliciting Respondent’s WTP

Electricity can be generated using different types of energy: fossil fuels (coal, oil
and gas), renewables (wind, solar energy, waterpower), and nuclear power. Thus,

it is possible that a household consumes electricity solely generated from

fossil fuels nuclear power renewables.

Yet, a household can also consume electricity generated from a mix of fuels, for

example electricity might be generated from all three fuels in equal proportion:

Renewable

In the following, we will show you several electricity contracts, which only differ
in the composition as to whether the three fuels (fossil, renewable, nuclear) con-
tribute to its generation. We would like to ask you about how much you would
be willing-to-pay for contracting the respective offer. As a comparison, assume
that a benchmark contract, where electricity is entirely generated from fossil fuels

(coal, oil, and gas), is available at a price of €100.
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Example. The price of the benchmark contract (electricity entirely generated
from fossil fuels) is €100. If you are willing-to-pay at most, say, €70 for an alter-
native contract, please state 70’ in the empty box. If you are willing-to-pay at
most, say, €180 for the alternative contract, please state 180’ in the empty box.

Of course, all other values are feasible.

In the following, the benchmark contract (electricity entirely generated from fossil
fuels and with a price of €100) will always appear at the left part of your screen.
The right part of your screen will show an alternative contract, where electricity

is generated using different shares of the three fuels (fossil, renewable, nuclear).

What is the monetary amount that you would be willing to pay at
most for the contract shown on the right hand side, given that elec-

tricity generated entirely from fossil fuels costs €1007

Renewable

Fossil

Fosgsil Nuclear

Price = 100 Euro Price = Euro ?

[Technical note. Each respondent had to state her willingness-to-pay for five
alternative contracts, drawn randomly from a set of 13 different contracts. All

values between 0 and 9999 monetary units were feasible.]
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Eliciting Respondent’s Attribute Rankings

If you think about your own supply with electricity, which of the
following product attributes is the most important for you?

e reasonable electricity price

e nuclear-free electricity generation

e clectricity generated from renewable energy such as water, wind,

and photovoltaics
e price guarantee

e short term of notice

And from the remaining attributes?

[Technical note. After respondents have chosen the most important attribute, a
new computer screen occurred where the remaining four (three, etc.) attributes

were provided.|
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