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Abstract 

By comparing individual decisions in pre-registered stated and incentivized choice experi-

ments on real-world financial products, this paper empirically examines possible hypothet-

ical biases in the estimated preferences for sustainable investments. The incentivized choice 

experiment was based on an incentive compatible probabilistic scheme, where participants 

were randomly selected and the chosen investment products were actually bought at the cap-

ital market. Based on representative data for overall more than 2,100 individual investors in 

Germany and France, our econometric analysis with mixed logit models reveals that, in con-

trast to previous studies, the willingness to pay for sustainable investments is on average not 

significantly stronger in the hypothetical than in the incentivized treatment. These estimation 

results are robust to several explanations of hypothetical bias such as social desirability, 

strategic motives, choice certainty, and perceived winning probability, as well as experi-

mental design choices and country context. In addition, we find that the estimated effects of 

several individual characteristics on the preferences for investment products are qualitatively 

and quantitatively similar in the stated and incentivized settings and also very similar to the 

corresponding estimation results in previous studies. Our empirical analysis thus sheds light 

on the reliability of previous stated choice experiments and provide guidance for future 

choice experiments. Furthermore, our estimation results improve the understanding of indi-

vidual investment decisions, which is crucial from a policy perspective given that individual 

investors play an important role in financing the transition to a sustainable economy. 
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1. Introduction  

Choice experiments considering hypothetical decision scenarios have become an important 

tool to elicit individual preferences in many economic contexts (e.g., Johnston et al., 2017). 

Recently, this elicitation method has also found its way into the study of individual financial 

decisions (e.g., Benartzi and Thaler, 2007), and particularly individual sustainable investing 

(e.g., Hartzmark and Sussman, 2019). Though, it is well-known that people may choose dif-

ferently in incentivized and hypothetical settings. The extent of those differences strongly 

depends on the type of product, elicitation method, and sample considered (for meta-studies, 

see e.g., List and Gallet, 2001; Murphy et al., 2005; Schmidt and Bijmolt, 2020). Substantial 

differences especially arise in contexts where goods with normative attributes are considered 

because people might derive utility already when they state to contribute to a “good” cause, 

even though they might not necessarily do what they stated to do (e.g., Andreoni, 1990; Jo-

hansson and Svedsäter, 2012). Thus, choice experiments that use hypothetical scenarios to 

elicit individual preferences for sustainable investments might be especially prone to hypo-

thetical bias. Insights into the extent to which hypothetical bias exists in such investment ex-

periments and the extent to which it varies across different countries and samples is thus of 

enormous importance.        

There is, to the best of our knowledge, no comprehensive theory that explains why people 

choose differently in hypothetical and incentivized settings. Some explanations for disparities 

between preferences in hypothetical and incentivized settings are that respondents might think 

that their choices do not have any consequences in real life, and that they therefore give so-

cially desirable answers based on guesses what other people want to hear rather than revealing 

their own preferences (e.g., Lusk and Norwood, 2009). Other explanations refer to strategic 

response behavior. For instance, respondents may want to affect the price or provision of the 

goods in question (e.g., Lusk, McLaughlin, and Jaeger, 2007). Alternatively, experimental 

designs could lack incentives to induce respondents to answer truthfully (e.g., Zawojska and 

Czajkowski, 2017) or respondents are uncertain about their decisions (e.g., Loomis 2014), for 

example, due to choice task complexity, or insufficient knowledge about and familiarity with 

the goods in question (e.g., Sanjuán‐López and Resano‐Ezcaray, 2020). Significant differ-

ences between hypothetical and incentivized choices are especially observed in contexts 

where the available alternatives can be described by normative attributes that, for example, 

refer to the ecological or social consequences associated with the choice of a specific alterna-

tive (e.g., Andreoni, 1990; Johansson and Svedsäter, 2012). Examples exist in the area of 
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willingness to pay for the support of nature conservation projects (e.g., Brown et al., 1996; 

Cummings and Taylor, 1999)1, animal welfare projects (e.g., Johansson and Svedsäter, 

2012)2, or the consumption of environmentally friendly, regional, organic or climate-friendly 

food (e.g., De-Magistris, Gracia, and Nagye, 2013; Moser, Raffaelli, and Notaro, 2014; Mena-

pace and Raffaeli, 2020), where the willingness to pay for normative attributes is usually 

higher in hypothetical contexts than in incentivized contexts3.  

Stated choice experiments are increasingly applied in the field of sustainable investments 

(e.g., Gutsche and Ziegler, 2019; Hartzmark and Sussman, 2019; Lagerkvist et al., 2020), 

where investment products, for example, consider different normative (e.g., ecological or so-

cial) screens to avoid investments that are considered unsustainable. Given the broad empiri-

cal evidence from studies that examine goods with normative attributes, results from these 

surveys and experiments are therefore particularly suspected to be affected by hypothetical 

bias (e.g., Bauer, Ruof, and Smeets, 2021). We thus set out to investigate whether this is in-

deed the case and ask three key questions: Do respondents have weaker preferences for sus-

tainable investments in incentivized settings than in purely hypothetical settings? To what 

extent do reasons identified in previous studies (e.g., social desirability or knowledge about 

the good) drive differences between incentivized and hypothesized decisions? Are the deter-

minants of sustainable investments identified in past studies the same in incentivized and hy-

pothetical settings? 

The analysis is based on pre-registered (no reference due to blind review) choice experiments 

among representative samples of 2,153 individual investors from France and Germany col-

lected from May to July 2021. Individual investors are defined as financial decision makers 

in their household who have made experiences with or gained sufficient knowledge of finan-

cial products with variable returns (e.g., bonds, bond funds, stocks, equity funds, or more 

                                                 

1 For example, Brown et al. (1996) find that more than 50% of participants from Wisconsin in the United States 

in a field study state to be willing to pay for a national park in a hypothetical setting, but only 17% do so in a 

revealed preference setting. Cummings and Taylor (1999) find significant differences between hypothetical and 

real contributions to Nature Conservancy projects among Georgia State University Students from the United 

States. 
2 Johansson and Svedsäter (2012) find a much higher hypothetical than real-money willingness to contribute to 

a World Wildlife Fund project among 160 students from Gothenburg in Sweden. 
3 De-Magistris, Gracia, and Nagye (2013) report a higher willingness to pay for organic and regional food in a 

hypothetical compared to an incentivized setting among a sample of residents from Zaragoza in Spain. Moser, 

Raffaelli, and Notaro (2014) show that there is a considerable hypothetical bias in the willingness to pay for 

organic and climate friendly food among 288 supermarket customers from Trentino in Italy, and Menapace and 

Raffaeli (2020) find evidence that the hypothetical willingness to pay for environmentally and socially friendly 

food exceeds the real willingness to pay among a sample of 498 customers from an organic grocery chain in 

Italy. 
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complex assets). Thus, the analysis relies on a large representative sample of participants who 

are familiar with the good in question. In addition, the setting allows to analyze whether the 

results generalize to other countries (e.g., Ehmke, Lusk, and List, 2008). In the choice exper-

iment, participants are endowed with €500 and choose six times among four real bond funds 

that are actually traded on the market and which differ with respect to their strength of sus-

tainability. The experiment consists of four treatments that only differ concerning the infor-

mation participants receive about incentives and the provision of a safe option (bank account) 

that is only available in two of the four treatments.  

The analysis using mixed logit models in willingness to pay space with correlated random 

coefficients to analyze willingness to pay for the strength of sustainability reveals that re-

spondents’ willingness to pay for sustainability is not significantly higher in the hypothetical 

compared to the incentivized treatment. This finding holds in both countries considered, 

France and Germany, and independent of the provision of a safe option. In contrast to what 

the literature predicts, willingness to pay for sustainability is even higher in the incentivized 

treatment without safe option in Germany. As participants in the incentivized treatments spend 

more time on the experiment, read the sustainability attribute description more often, and are 

more certain about their choices than in the hypothetical treatments, they might think more 

about the real-world consequences of their choice when it can entail an immediate real-world 

impact. Those findings are robust to alternative explanations of hypothetical bias such as stra-

tegic motives, choice certainty, and perceived winning probability.  

Moreover, preferences for sustainable investments in the hypothetical treatments are not sig-

nificantly stronger for participants with stronger social desirability motives compared to the 

incentivized treatments. However, in all treatments preferences for sustainable investments 

are similarly and slightly stronger for participants with stronger social desirability motives. 

Lastly, the determinants of sustainable investments are found to be qualitatively and quanti-

tatively similar in the incentivized and hypothetical treatments. Those determinants are also 

similar to the determinants identified in past studies considering stated choice experiments 

with hypothetical investment decisions (e.g., Gutsche and Ziegler, 2019).  

This paper makes four main contributions. First, it extends the literature on differences be-

tween incentivized and hypothetical choices in settings that involve goods with normative 

attributes and consistently find that preferences for sustainable investments are, in contrast to 

literature-based expectations, not significantly stronger in the hypothetical treatments com-

pared to the incentivized treatments. Second, it provides, to the best of our knowledge, a novel 
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application of choice modelling by using tradable real-world investment products as basis for 

the experimental design, which is then combined with a validated incentive mechanism from 

behavioral economics (e.g., Charness, Gneezy, and Halladay, 2016). Third, the results provide 

evidence for the validity of past stated choice experiments in the fields of experimental and 

sustainable finance, show that the determinants of sustainable investments are the same in 

incentivized and hypothetical settings, and provide guidance for the design of future experi-

ments in those fields. Fourth, using representative samples from two different countries en-

hances the generalizability of the results, and the study thus contributes to the scarce literature 

on hypothetical bias country differences (e.g., Ehmke, Lusk, and List, 2008) especially in the 

willingness to pay for normative attributes. Taken together, those results improve the under-

standing of individual investor behavior, which is crucial from a policy perspective given that 

individual investors play an important role in financing the transition to a low-carbon econ-

omy (European Commission, 2021). 

The remainder of this paper is structured as follows: Section 2 describes the survey including 

the investment experiment and defines all relevant variables for the empirical analysis. Section 

3 presents descriptive statistics, discusses the main estimation results, and includes several 

robustness checks. Section 4 concludes. 

2. Data and variables 

The analysis is based on pre-registered (no reference due to blind review) stated and incentiv-

ized choice experiments among representative samples of 2,153 individual investors from 

France and Germany. The survey was carried out in collaboration with the professional market 

research institute Psyma+Consulting GmbH from May to July 2021. Following earlier studies 

(e.g., Gutsche and Ziegler, 2019), the survey’s target group consists of household’s financial 

decision makers aged 18 or older who have made experiences with or gained sufficient 

knowledge of financial products with variable returns (e.g., bonds, bond funds, stocks, equity 

funds, or more complex assets). Such a broad group of individuals is considered as restricting 

the focus on specific groups of investors (e.g., investors who already own sustainable invest-

ment products) might not reflect investment behavior market wide (e.g., Hartzmark and Suss-

man, 2019).  

The survey consists of eight different parts: Part 1 contains questions that allow to screen-out 

respondents who do not correspond to the target group (e.g., in terms of age, gender, main 

place of residence), i.e. individuals younger than 18 years of age and/or individuals that did 
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not make experiences with (or have gained sufficient knowledge of) financial products with 

variable returns. This part also includes further questions about respondents’ current forms of 

investments. Part 2 comprises several general questions on the respondents’ investment and 

consumption behavior. Part 3 aims to capture a variety of individual characteristics such as 

economic preferences, personality traits, or personal attitudes. Part 4 consists of the incentiv-

ized investment choice experiment which will be described in more detail in the next section 

(Section 2.1 “Experimental design”). Part 5 captures further background information on the 

respondents’ sustainable investment behavior and knowledge. It particularly contains 

measures to capture individual financial performance perceptions concerning sustainable in-

vestments. Part 6 contains questions regarding low-carbon infrastructure. Part 7 contains ques-

tions on financial literacy and cognitive reflection. Finally, part 8 comprises further questions 

on the respondents’ socio-demographic background. 

2.1 Experimental design  

The empirical analysis in this study is based on an investment choice experiment. At first, 

participants are randomly allocated to four different treatments as shown in Table 2. In the 

first group, participants make incentivized choices among real bond funds where no safe op-

tion is available. They obtain the same basic information on the setting, i.e. they get a short 

explanation of the bond funds4, in which financial products funds can invest (corporate bonds, 

public bonds, cash, and other derivatives), that the funds accumulate earnings, are traded in 

Euros, that they have similar risk-return profiles, and that the largest share of the funds’ port-

folio invests in corporate bonds. As shown in Table 2, the bond funds differ with respect to 

Strength of sustainability, Annual returns in the past two years, Share of bond issuers from 

the EU, and Fees. In line with Hartzmark and Sussman (2019), the fund’s strength of sustain-

ability is based on the Morningstar Sustainability Rating which can range between one and 

five globes5.  

< insert Table 1 here > 

                                                 

4 Bond funds were chosen for this experiment as there are relatively low barriers for investing in bond funds for 

individual investors with respect to liquidity, minimum investment amount, and accessibility compared to, for 

example, single bonds. They can also directly finance sustainable projects by buying green bonds. In addition, 

the bond funds in our investment universe vary considerably in terms of sustainability, past performance, and 

fees, which is advantageous for the statistical efficiency of the experimental design. 

5 See Morningstar (2022) for a detailed description of the Morningstar sustainability rating methodology. 
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After learning about the setting and attributes, participants are endowed with €500 and get the 

information that for 10 randomly selected participants of the study, one of their choices of 

bonds funds is randomly selected, and that the corresponding bond fund is actually bought for 

them with their endowment. They are informed that their payoff then is the value of the bond 

fund one year in the future (July 2022 as the study was completed in July 2021), and receive 

examples of how their payoff is calculated when the value of the fund decreases to €450 or 

increases to €550 Euros, that is, they receive €450 or €550 minus the fees for the respective 

fund. They are also guaranteed that all this information is true and will be implemented, and 

that they are completely free in their decisions. Then, they are asked to choose six times among 

four randomly drawn alternatives out of a universe of 16 real bonds funds (and a bank account 

in two out of four treatments as additional fifth alternative). To provide participants with re-

alistically high one-time investment amounts and to reduce administrative complexity, we 

follow earlier experimental studies analyzing individual investment behavior and only a pay 

randomly chosen subset of participants (e.g. Kirchler, Lindner, and Weitzel, 2018). Results 

from various review studies show that such an approach leads to only minor differences, if 

any, compared to the case where all participants are paid (e.g., Charness, Gneezy, and Hal-

laday, 2016; Clot, Grolleau, and Ibanez, 2018). After the survey, we did indeed invest real 

money according to the investment decisions. Corresponding to the approach by Falk et al. 

(2018), endowments were scaled by median household in-come in both countries, and rounded 

to the next multiple of 100 to facilitate calculations. The reference endowment was €500 in 

Germany, and scaling resulted in the same €500 endowment for France. The data resulting 

from this experiment can then be analyzed using mixed logit models, which allow to estimate 

the willingness to pay for the attributes of the funds, especially the strength of sustainability. 

Bond funds were considered for the inclusion into the investment universe when they could 

be bought by individual investors in Germany either at a stock exchange or directly from the 

provider of the bond fund. The minimum investment amount could not exceed €250. In addi-

tion, the sixteen bond funds were selected such that the attribute values of the different attrib-

utes were almost uncorrelated across alternatives. Concerning the strength of sustainability 

and in line with Hartzmark and Sussman (2019), four bond funds were considered for one, 

four bond funds for two, four bond funds for four, and four bond funds for five globes, re-

spectively. In addition, we only considered actively managed bond funds that invest a majority 

of their assets in a portfolio of corporate and public bonds and which may also include other 
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positions such as cash and other financial products (e.g. derivatives). All the bond funds con-

sidered reinvest income in the fund, are traded in euros (€), invest the majority of their port-

folio in corporate bonds and have very similar risk and return profiles, that is, two or three 

according to the German key investor information document6. The corresponding funds and 

attribute values are shown in Table x in the appendix. 

Each choice set was constructed by a random draw of four out of sixteen bond funds from the 

underlying universe. To prevent respondents from getting additional information, for example 

via financial information providers, the names of the actual bond funds are hidden, and re-

spondents thus can only consider the information provided in the experiment for making their 

choices. We therefore avoid that participants’ familiarity with certain fund providers’ names, 

origin, or other products impacts our results. In each choice set, participants were able to click 

on question marks next to the attribute names to read the explanation of the attribute again. 

Figure 1 shows a screenshot of an exemplary choice set. A detailed description and further 

screenshots of the experiment are shown in the appendix. 

The experimental setting is nearly identical for all treatment groups depicted in Table 1. Treat-

ments only differ with respect to the information participants receive concerning incentives 

and whether a safe option is provided. In the second treatment (II), participants are asked to 

choose as if they really were to invest €500 and would receive the payoff in July 2022. They 

also receive examples of how their payoff would be calculated when the value of the fund 

decreases to €450 or increases to €550, i.e. that they would receive €450 or €550 Euros minus 

the fees for the respective fund. Apart from the hypothetical instead of incentivized choice, 

the setting is the same as in the first treatment (I). In the third treatment (III), the setting is 

again the same as in the first treatment with incentivized choices except that participants are 

informed that they can also leave their endowment on a bank account and that they will receive 

€500 in any case in July 2022 when they choose the bank account instead of a bond fund. The 

bank account option is also available in the fourth treatment (IV), but the choice is hypothet-

ical. Other than that, the setting is again exactly the same as in the other treatments. 

2.2 Experiment variables  

To capture respondents’ investment decisions, we construct the variable Choice that takes the 

value of one for the alternative chosen by the respondent in the respective choice set, and zero 

                                                 

6 The risk and return profile is based on the synthetic risk and reward indicator. See Committee of European 

Securities Regulators (2010) for a detailed description of the methodology. 
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for all non-chosen alternatives. Several attribute-specific variables capture the characteristics 

of the alternatives offered in the different choice sets. The variable Strength of sustainability 

takes the values of one ("very low"), two (“rather low”), three (“rather high”), and four (“very 

high”) that correspond to the attribute levels for the strength of sustainability for the respective 

alternative. The variable Annual returns in the past two years denotes a bond fund’s average 

return in the years 2019 and 2020 and thus ranges between -0.02% and 12.75%. The variable 

Share of issuers of bonds from the European Union indicates the percentage share of issuers 

of bonds held by the fund that are from countries of the European Union. The variable thus 

ranges between 0.00% and 83.23%. Finally, the variable Fees captures the amount of fees 

charged on each alternative and ranges between 0.00% and 6.67%. In addition, the variable 

Bank account takes the value of one to indicate the safe option, if there is any, and zero oth-

erwise. The provision of a safe (“none”) option is meant to increase the realism of the choice 

experiment as investors also have the possibility not to invest and has been found to affect 

willingness to pay estimates in some contexts (e.g., Penn, Hu, and Cox, 2019). Past studies 

also show that the absence or presence of incentives affect the frequency of “none”-choices 

(e.g., Lusk and Schroeder, 2004; Mørkbak, Olsen, and Campbell, 2014). 

Finally, we construct several auxiliary variables. We create a dummy variable for each treat-

ment group: The variable Incentivized choice and no safe option takes the value of one when 

a participant was assigned to treatment group I (Incentivized choice and no safe option), and 

zero otherwise. The variable Hypothetical choice and no safe option takes the value of one 

when a participant was assigned to treatment group II, and zero otherwise. The variable In-

centivized choice and safe option takes the value of one when a participant was assigned to 

treatment group III, and zero otherwise. Finally, the variable Hypothetical choice and safe 

option takes the value of one when a participant was assigned to treatment group IV, and zero 

otherwise. We capture the median duration in seconds that participants needed to go from the 

introduction screen of the experiment to the last choice set by the continuous variable Dura-

tion. Finally, we capture how much attention investors paid to the strength of sustainability 

attribute with the variable Read sustainability description again that takes the value one when 

a respondent clicked on the attribute description of the strength of sustainability in one of the 

choice sets, and zero otherwise.  

2.3 Survey variables  

Following previous studies, we additionally capture a wide variety of potential factors that 

could drive differences between incentivized and hypothetical choices. After each choice set, 
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we asked respondents how certain they were with respect to their decision. This was done to 

examine the extent to which respondents felt to have been able to cope with the overall exper-

imental setting (e.g., Loomis, 2014), as they could choose more randomly when they are un-

certain about their choices. Respondents could answer on a scale from one to five, where one 

means “very uncertain” and five means “very certain.” The responses to this question are 

coded as dummy variable Choice certainty that takes the value of one when a respondent was 

rather or very certain about the choice, and zero otherwise. After completion of the choice 

experiment, we also asked respondents to describe in one sentence what they think the study 

will be used for. If participants believe that their answers to the survey could influence policies 

regarding sustainable investments, they could, for example, strategically exaggerate or under-

state their willingness to pay to signal an increase or decrease in demand (e.g., Mitani and 

Flores, 2014). The corresponding variable Strategic behavior is a dummy variable that takes 

the of value one when respondents referred to the assessment of preferences for ecological, 

climate-friendly, or other sustainable investments as possible objective of the study.  

To capture social desirability motives, we included the following six items from the Balanced 

Inventory of Desirable Responding (BIDR) developed by Paulhus (1984, 1991) in a random 

order: a) “My first impression of people usually turns out to be right,” b) “I am very confident 

of my judgement,” c) “I always know why I like things,” d) “I have received too much change 

from a salesperson without telling him or her,” e) “I am always honest towards other people,” 

and f) “There have been occasions when I have taken advantage of someone.” Items a) to c) 

capture self-deceptive enhancement and items d) to f) impression management. Individuals 

who rank high in self-deceptive enhancement are unaware of their overly positive self-presen-

tation, while individuals who rank high in impression management recognize that they are 

self-enhancing. Respondents could rate their agreement with each statement on a five-point 

Likert scale ranging from “not at all” (Likert scale one) to “completely” (Likert scale five). 

After reversing the negative statements d) and f), we give one point for every four or five. The 

variables Self-Deceptive Enhancement and Impression Management are the sum of the points 

for the corresponding three items. Thus, both variables can take values from zero to three.  

Investors derive utility from investing in assets that generate a positive, measurable social and 

environmental impact alongside a financial return (e.g., Barber, Morse, and Yasuda, 2021). 

Therefore, respondents are asked on a scale from one to five, where one means “not at all” 

and five means “very strongly”, to what extent they agree with the statement “In your invest-

ment decisions, a bond fund with a high or very high strength of sustainability was available 
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at least once. In your opinion, how strongly do such investments contribute to sustainable 

development?”. The responses to this question are coded as dummy variable Impact that takes 

the value of one when a respondent indicates that bond funds rather or very strongly contribute 

to a sustainable development, and zero otherwise. Moreover, we acknowledge studies that 

show a relationship between knowledge about and familiarity with the goods in question and 

hypothetical bias (e.g., Sanjuán‐López and Resano‐Ezcaray, 2020). Consequently, we imple-

mented a widely accepted objective measure of financial literacy designed by Lusardi and 

Mitchell (2008). This measure is based on three quiz questions about interest rates, inflation, 

and risk diversification, respectively, and thus aims to capture an individual’s fundamental 

economic and financial knowledge. Accordingly, the number of correct answers can range 

between zero and three, and the corresponding dummy variable Financial literacy takes the 

value of one when a respondent answers the same or more correct answers than the sample 

median for the respective country, and zero otherwise. Lastly, to capture familiarity with sus-

tainable investments, the variable Knows sustainable investments takes the value of one when 

a respondent indicated to have heard of sustainable investments before the study, and zero 

otherwise. 

Respondents in the incentivized treatments are additionally asked on a scale from one to five, 

where one means “very unlikely” and five means “very likely,” how likely they think it is that 

they will receive the payoff from the experiment to examine whether choices differ with the 

perceived winning probability in the experiment. The responses to this question are coded as 

dummy variable Perceived winning probability that takes the value of one when a respondent 

thought he or she was rather or very likely to receive the payoff, and zero otherwise. 

Finally, to examine the extent to which the identified determinants of individual sustainable 

investment behavior differ based on hypothesized and incentivized experiments, we create 

variables similar to those considered by Gutsche and Ziegler (2019). Willingness to pay for 

sustainable investment products might be influenced by pecuniary factors such as a lower 

expected risk of sustainable investments. Therefore, we asked respondents to what extent they 

agree with the statement “Sustainable investments are riskier than conventional investments” 

on a symmetric scale with the five ordered response categories “strongly disagree,” “rather 

disagree,” “neither agree nor disagree,” “rather agree,” or “completely agree.”. On this basis, 

the dummy variable High perceived risk is created that takes the value of one if a respondent 

indicated one of the two highest categories, and zero otherwise. Apart from pecuniary factors, 
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past empirical analyses have underlined the importance of non-pecuniary psychological mo-

tives, values, and norms for sustainable investment decisions. One motive that is often im-

portant for sustainable behavior is warm glow, which can be described as a good feeling 

through the act of giving (e.g., Andreoni, 1990). Such feelings can lead to psychological ben-

efits and thus higher utility levels from acting sustainably. The corresponding dummy variable 

Warm glow takes the value of one if respondents agreed rather strongly or totally to at least 

one the statements “It makes me feel good when I behave sustainably “or “I feel responsible 

for sustainable development and want to contribute to it through my behavior”. To capture 

potential effects of social norms (e.g., Gutsche, Köbrich, and Ziegler, 2019), the dummy var-

iable Expectation social environment takes the value of one if a respondent agreed rather 

strongly or totally with the statement “My social environment (e.g. family, friends, colleagues) 

expects me to behave in a sustainable manner”. In addition to these two non-pecuniary mo-

tives, we also consider indicators for sociability (e.g., Gutsche, Köbrich-Leon, and Ziegler, 

2019) and political identification (e.g., Gutsche and Ziegler, 2019). The corresponding 

dummy variable Volunteering takes the value of one when individuals report to be engaged in 

volunteering activities, and zero otherwise. Concerning political identification, past studies 

find evidence that a left-wing (e.g., Gutsche, Köbrich-Leon, and Ziegler, 2019) and ecological 

policy identification (e.g., Gutsche and Ziegler, 2019) are correlated with sustainable invest-

ments. Following Ziegler (2017, 2019), we therefore measure individual political identifica-

tion using the dummy variables Social policy identification and Ecological policy identifica-

tion. The variable Social policy identification takes the value one if the respondent rather or 

totally agreed with the statement “I identify myself with socially oriented politics” and the 

variable Ecological policy identification takes the value one if the respondent rather or totally 

agreed with the statement “I identify myself with ecologically oriented politics.” 

In addition, we capture usual socio-demographic characteristics. The dummy variable Female 

takes the value of one if a respondent is a woman, and zero otherwise. The variable Age de-

notes a respondent’s age in years. The dummy variable High education takes the value of one 

if a respondent at least has a university entrance qualification according to level six of the 

International Standard Classification for Education (Eurostat, 2022). The dummy variable 

Living together or married takes the value of one for these two marital statuses, and zero 

otherwise. Finally, the dummy variable Western Germany takes the value of one if a respond-

ent lives in one of the Western German federal states excluding Berlin.  
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2.4 Sample characteristics and randomization  

Table 2 reports the sample characteristics for all four treatment groups and both countries. 

This overview reveals that respondents tend to be male, are older, and highly educated as we 

consider household financial decision makers with at least some investment knowledge. That 

was to be expected since previous studies find similar individual investor characteristics (e.g., 

Riedl and Smeets, 2017; Choi and Robertson, 2020). In terms of randomized allocation of 

respondents to the four different treatments, we see mostly no significant differences in indi-

vidual characteristics between the treatments within each country. This implies that the ran-

domization was successful7. 

Concerning the experimental variables, respondents in the incentivized treatment without safe 

option are significantly more certain about their choices compared to those in the hypothetical 

treatment without safe option in both countries. The same pattern arises when a safe option is 

introduced in Germany, but the difference is not significant. Respondents spend more time on 

the experiment in the incentivized settings in both countries. They are also more likely to read 

the description of the sustainability attribute description again in the incentivized treatments, 

but the difference is significant only for France. There are also no significant differences for 

strategic behavior found for both countries. The general impact of bond funds on sustainable 

development is not assessed significantly differently between treatments in Germany. In con-

trast, respondents in the incentivized treatment without safe option in France are significantly 

more likely to assess the impact to be rather or very strong compared to the hypothetical treat-

ment. The interpretation of those findings is provided in chapter 3.2. 

3. Econometric analysis 

3.1 Econometric approach 

In the following, we briefly depict the econometric approach used to analyze the data derived 

from the different versions of our discrete choice experiment. Accordingly, in the two treat-

ments without safe option, each respondent i chooses M = 6 times among J = 4 bond funds. 

                                                 

7 Table A.1 in the appendix reports the differences in the means between the four treatment groups within each 

country and the significance levels based on the mean comparison z-test. For 105 comparisons, about one dif-

ference is expected to be significantly different from zero at the one percent significance level, about five differ-

ences to be significantly different from zero at the five percent significance level, and about ten differences to be 

significantly different from zero at the ten percent significance level. Table A.1 reveals that no difference is 

significantly different at the one percent significance level, two differences are significantly different at the five 

percent significance level, and six differences are significantly different at the ten percent significance level. 

Therefore, the number of significant differences is lower as statistically expected. 
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In the other two treatments, each respondent i chooses M = 6 times among J = 5 alternatives 

(four bonds funds and a bank account). Moreover, the alternatives in each choice set vary in 

terms of the attributes captured by the variables Strength of sustainability, Annual returns in 

the past two years, Share of issuers of bonds from the European Union, and Fees. In treatments 

with a safe option, this additional alternative is indicated by the variable Bank account. To 

examine the relevance of these attributes on the choice among the four (or five) available 

mutually exclusive alternatives in an econometric analysis, we thus consider multinomial dis-

crete choice models, assuming utility functions for each choice alternative. In our case, the 

utility of respondent i (i = 1,…, N) for investment alternative j (j = 1,…, 4 or j = 1,…, 5) in 

choice set m (m = 1,…, 6) is:  

Uijm = βi’ Xijm + εijm 

An individual’s utility Uijm  thus depends on the vector xijm = (xijm1,…, xijmK)’ of explanatory 

variables that are based on the attributes and individual characteristics as well as on the cor-

responding unknown parameter vectors βi (βi = βi1,…, βiK)’. K = 5 and K = 6 explanatory 

variables are included in the models without and with including the bank account alternative, 

respectively.  

The values of Uijm cannot be observed and depend on the error terms εijm, which summarize 

all unobserved factors for the choice of an investment alternative. According to random utility 

maximization theory (e.g., McFadden, 1973), it is assumed that respondents choose an invest-

ment alternative in a specific choice set if the utility for this alternative is the largest among 

the utilities for all four (or five) alternatives. To avoid the well-known problems associated 

with common multinomial logit models, which have been a workhorse to analyze such econ-

ometric problems over many years, we apply mixed logit models (e.g., McFadden and Train, 

2000). These models also assume independently and standard (type 1) extreme value distrib-

uted error terms εijm, but do not require the restrictive independence of irrelevant alternatives 

assumption. Mixed logit models specifically assume that the parameters βi = β (i = 1,…, N) 

of the explanatory variables are continuously distributed across i. All parameters except for 

interaction terms are assumed to be random. Based on economic theory, utility associated with 

(negative) fees cannot be negative and is therefore assumed to be log-normally distributed. 

The remaining random parameters are assumed to follow normal distributions, as respondents 

might experience positive or negative utility from each of the corresponding attributes. In the 

present application, βi follows the multivariate distribution f(β, Σ), where β is a vector of 
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sample means and Σ is a variance–covariance matrix that allows to account for unobserved 

taste heterogeneity and correlations between random taste parameters. 

A small reformulation of the utility based on separating the vector of explanatory variables 

xijm into price and non-price attributes allows to directly interpret the parameter as willingness 

to pay in terms of fees for the respective attributes (Train and Weeks, 2005): 

Uijm = αi (ωi’ yijm - pijm)+ εijm 

 
where αi is the parameter for fees, ωi is a vector of marginal willingness to pay for each of the 

K-1 non-fees attributes yijm = (yijm1,…, yijmK-1), and pijm is the fees attribute. 

In contrast to multinomial logit models, the maximum likelihood estimation of mixed logit 

models is not feasible since the probabilities for the choice of the four (or five) alternatives 

(which are components of the loglikelihood function) are characterized by multiple integrals, 

which cannot be computed with deterministic numerical integration methods. Instead, the 

probabilities can be approximated by simulation methods. The inclusion of these simulated 

probabilities leads to the simulated maximum likelihood (SML) estimation (e.g. Revelt and 

Train, 1998; Train, 2009). For the SML estimation of mixed logit models, we use the R pack-

age “Apollo” (Hess and Palma, 2019) and R = 2000 draws based on the Modified Latin Hy-

percube Sampling algorithm.   

3.2 Do respondents have weaker preferences for sustainable investments in incentivized set-

tings than in purely hypothetical settings?  

To answer our main research questions, Table 3 reports the willingness to pay estimates for 

the different attributes of the investment alternatives. Considering the German sample, we see 

that respondents from the incentivized choice and no safe option group are on average willing 

to pay 2.35 percentage points higher fees when a funds’ strength of sustainability increases by 

one globe. Respondents whose investment decision was also incentivized but who were also 

offered a safe option are on average willing to pay 1.95 percentage points higher fees for an 

increase of the strength of sustainability by one category. The estimated mean willingness to 

pay for an increase of the strength of sustainability by one category for the French sample 

amounts to 1.96 percentage points. We thus see very similar average willingness to pay esti-

mates based on incentivized investment decisions regardless of the country considered or the 
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availability of an additional safe option.8 These results are in line with previous studies based 

on stated choice experiments implying that individual investors are willing to sacrifice returns 

to invest in a sustainable manner (e.g., Gutsche and Ziegler, 2019; Hartzmark and Sussman, 

2019; Lagerkvist et al., 2020). In addition, we see strong evidence for unobserved heteroge-

neity in the willingness to pay for the strength of sustainability based on the corresponding 

standard deviation parameters shown in Table 3. 

To what extent can we observe differences in mean willingness to pay estimates in incentiv-

ized and hypothetical settings? Such differences would be absorbed by the interaction term, 

which we included in all three models. Table 3 shows that this interaction term is statistically 

significantly different from zero in only one of the three models. Thus, in two of the three 

approaches, we see no evidence of divergent mean willingness to pay estimates based on in-

centivized and hypothetical discrete choice experiments. The significant interaction term im-

plies that respondents in the hypothetical treatment group without safe option are willing to 

pay 0.45 percentage points less for an increase of the strength of sustainability by one category 

compared to the group with an incentivized choice and no safe option.9 This finding is in stark 

contrast to the significantly higher mean willingness to pay in the hypothetical setting that was 

expected based on past studies on hypothetical bias for goods with normative attributes.  

Result 1a: There is no evidence that the willingness to pay for sustainable investments is 

lower for incentivized decisions compared to hypothetical decisions. 

The results in Table 3 are also not in line with previous studies reporting evidence that the 

direction and degree of hypothetical bias differ across countries (e.g., Ehmke, Lust, and List, 

2008). In both Germany and France, we see no evidence of higher average willingness to pay 

estimates for the sustainability attribute. Therefore, the previous result is independent of the 

                                                 
8 Concerning all further attributes, Table 3 shows that respondents are on average willing to pay between 0.45 to 

0.52 (0.68) percentage points more fees for an increase of annual returns in the past two years by one percentage 

point in Germany (France). For the share of issuers of bonds from the European Union, respondents are on 

average willing to pay between 0.01 and 0.02 (0.02) percentage points more fees in Germany (France) for a one 

percentage-point increase. Moreover, all mean willingness to pay coefficients are significantly different from 

zero at the 1%-level. In addition, the mean parameter for the safe option is not significantly different from zero 

and implies that respondents on average have no preference to stick with the safe option. However, the large and 

significant standard deviation parameter for the safe option implies that high shares of respondents either have 

strong preferences for or against choosing the safe option. In general, all remaining standard deviation parameters 

are significantly different from zero and thus indicate strong unobserved heterogeneity in the willingness to pay 

for the respective attributes. 
9 The latter group has a mean willingness to pay for an increase of the strength of sustainability by one category 

of 2.35 percentage points, as discussed before. 
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country context, at least in our setting where we consider the same target populations, meth-

odological approaches, dependent variables, explanatory variables, and time periods in both 

countries.  

Result 1b: The finding that there is no evidence for a lower willingness to pay for sustainable 

investments in incentivized compared to the hypothetical investment decisions is not limited 

to one specific country. 

As outlined in section 2.2, another context factor that has been shown to affect willingness to 

pay estimates and hypothetical bias is the provision of a status quo (or “none”) option (e.g., 

Lusk and Schroeder, 2004). We note that respondents on average have no preference to stick 

with the safe option based on the corresponding insignificant mean parameter. In contrast, the 

corresponding standard deviation parameter implies that high shares of respondents either 

have strong preferences for or against choosing the safe option. However, we find no evidence 

for a statistically significant difference between the incentivized and hypothetical treatments 

when a safe option is provided. The willingness to pay for the strength of sustainability is 

therefore not significantly stronger in the hypothetical compared to the incentivized treatment 

when a safe option is provided. Incentivized and hypothetical choices thus are more similar 

when a safe option is provided, which might be attributed to the higher realism of the choice 

setting when a safe option exists (e.g., Lusk and Schroeder, 2004). 

Result 1c: There is no evidence for a lower willingness to pay for sustainable investments in 

incentivized compared to the hypothetical investment decisions when a safe option is included 

in the experimental design. 

While we find no evidence of higher willingness to pay for sustainable bond funds in hypo-

thetical compared to incentivized choices, as described above, we even unexpectedly see sig-

nificantly lower willingness to pay in the incentivized setting without safe option compared 

to its hypothetical counterpart in the German sample (see column 1 in Table 3). In France, the 

corresponding difference is not statistically significant, but the z-statistic of 1.535 is close to 

the 10%-significance threshold. How can we explain these differences?     

Participants spend more time on the experiment when incentives are present in treatments 

without safe option. As shown in Table 3, among German respondents, the median time spent 

from the introduction screen of the experiment to the last choice situation is 265 seconds for 

the incentivized treatment without safe option compared to 234 seconds for the hypothetical 
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counterpart. Similarly, French participants spend 259 seconds in the corresponding incentiv-

ized treatment, and thus 22 seconds more than in the respective hypothetical setting (227). 

These time differences between incentivized and hypothetical treatments mainly result from 

the time spent on the introduction screen where the incentive mechanism is explained with 

about 50 additional words. The median time spent on the single choice sets is between one to 

three seconds longer in the incentivized treatments.10 In contrast, participants roughly spend 

the same time on reading the attribute descriptions across treatments.  

Participants in the incentivized treatments without safe option are also significantly more cer-

tain about their choices11. In France, respondents are less certain about their choices in the 

incentivized treatment than in the hypothetical treatment. While respondents from Germany 

are on average more certain about their choices compared to respondents from France, they 

are similarly less certain about their choices in the incentivized treatment when no safe option 

is provided.  

Incentives thus lead participants to spend more time on the experiment, to more often read the 

sustainability attribute description again during the choice experiment when no safe option 

exists, and to be more certain about their choices.12 With the exception of the time spent on 

the experiment, those differences are not found in Germany when a safe option is introduced. 

Taken together, those findings imply that participants care and think more about the real-

world impact of their choices when there is a possibility that the funds are actually bought, 

and therefore show stronger preferences for sustainability when there is no possibility to leave 

                                                 
10 For example, the median time spent by participants is 42 (39) seconds in the first choice set and 24 (22) seconds 

for the second choice set in the incentivized treatment without safe option (hypothetical treatment without safe 

option). Participants usually read the attribute description again in the first choice sets and have to get used to 

the setting, which might explain why the spend more time on the first choice set than on the following choice 

sets. For choice sets three to six, no differences occur for the median time spent on the choice sets between the 

treatments. The same pattern is present for both safe option treatments. 

11 Table A.2 shows that participants in the settings without safe option are significantly less likely to be rather or 

very certain about their choices in the hypothetical compared to the incentivized treatments in both countries. In 

contrast, there is no statistically significant difference between the incentivized treatment without safe option 

and both safe option treatments in Germany. 

12 7.11% (4.90%) of participants in the incentivized (hypothetical) treatment without safe option click on the 

attribute description of the sustainability attribute during the experiment in Germany at least once, but the dif-

ference between the incentivized and hypothetical treatment is not statistically significant (p-value of 0.185 in a 

Pearson Chi Square test). In France, 25.55% (17.77%) of participants in the incentivized (hypothetical) treatment 

without safe option click on the attribute description of the sustainability attribute at least once during the exper-

iment. This difference is significant on the 1%-level (p-value of 0.006 in a Pearson Chi Square test). There are 

no significant differences between the share of participants who click on the attribute description of costs in the 

choice sets in Germany (between 5.93% and 9.02% of respondents). In contrast, participants from France are 

again significantly more likely to click on the description of the cost attribute in the incentivized compared to 

the hypothetical treatment without safe option (10.81% vs 5.21%). 
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the endowment on a bank account. Similarly, the additional time spent on the experiment and 

the stronger focus on the sustainability attribute also lead to more certain choices. Introducing 

a safe option in Germany leads those differences to disappear. When participants are not cer-

tain about their choice but have to choose a bond fund, they might want to ensure that the 

investment is at least sustainable as a decision heuristic, while they would have chosen the 

bank account if it was available.  

3.3 To what extent do reasons identified in previous studies drive differences between in-

centivized and hypothesized decisions?  

Having found on average no higher willingness to pay for sustainable investments on the basis 

of the hypothetical experimental setting than in the incentivized setting, we now consider the 

extent to which possible differences arise with respect to factors that have been identified as 

drivers of hypothetical bias in previous studies. In other words, we aim to analyze whether 

certain subgroups on average have a higher willingness to pay for sustainable bond funds in 

hypothetical than in incentivized settings, although there is no evidence of an upward hypo-

thetical bias overall. To this end, we first social desirability motives, strategic behavior, choice 

certainty, and different indicators of financial knowledge. For the corresponding analyses, we 

consider the comparison between the incentivized and hypothetical choice and no safe option 

groups in Germany. The overall results are, however, similar when the treatments with safe 

option in Germany or the hypothetical and incentivized treatment groups in France are con-

sidered. The estimation results for those comparisons are available upon request.  

Social desirability motives 

Some respondents might be especially prone to give socially desirable answers and thus report 

a higher willingness to pay for normative goods like sustainable investments because they 

derive utility already when they state to contribute to a “good” cause, even though they might 

not necessarily do what they stated to do (e.g., Andreoni, 1990; Johansson and Svedsäter, 

2012). Therefore, we split our sample along the previously described measures of social de-

sirability, namely self-deceptive enhancement and impression management. We particularly 

only focus on the subgroup of respondents with a strong tendency to give socially desirable 

answers. To this end, we mainly consider those respondents whose scores for self-deceptive 

enhancement and impression management are higher than the corresponding sample medians. 

The expectation is that respondents who tend to give socially desirable answers have a higher 

willingness to pay for sustainable investments is lower when the choice is incentivized than 
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when the choice is hypothetical. However, Table 4a shows that we do not find evidence for a 

different pattern for these subgroups compared to our overall findings: the willingness to pay 

for the strength of sustainability is not smaller in the incentivized than in the hypothetical 

treatment group, which we find for both subgroups with high or low self-deceptive enhance-

ment. The same is found for both subgroups with high or low impression management. How-

ever, the subgroups with high self-deceptive enhancement and impression management have 

a higher willingness to pay for sustainable investments compared to the subgroups with low 

self-deceptive enhancement and impression management, independent of whether choices are 

incentivized or hypothetical. Additional estimation results, which are available upon request, 

imply that these differences are significant. 

Result 2a: The finding that there is no evidence for a lower willingness to pay for sustainable 

investments in incentivized compared to the hypothetical investment decisions is also found 

for respondents who tend to give socially desirable answers. However, the willingness to pay 

for sustainable investments is higher in both the hypothetical and incentivized group for re-

spondents with stronger social desirability motives. 

Alternative explanations for hypothetical bias from the literature refer to strategic behavior 

and choice certainty. Respondents who mention that analyzing preferences for sustainable 

investments was the goal of the study might want exaggerate or understate their willingness 

to pay for sustainable investments to signal an increase or decrease in demand and thereby, 

for example, possibly influence regulations. However, we again find no evidence that the will-

ingness to pay for sustainable investments is lower in incentivized compared to the hypothet-

ical treatment groups, neither for the subgroup that mentioned the goal of the study nor the 

subgroup who did not.  

Respondents could have a stronger hypothetical bias when they are not sure about their choice, 

for example because the choice is too complex or hard to make. The models on the right of 

Table 4a reports the estimation results when only those choice sets are considered where re-

spondents stated to either have been rather or very certain about their choice or not. Similar 

to the findings above, we find no evidence in both subgroups that the willingness to pay for 

sustainable investments is lower in incentivized compared to the hypothetical treatment 

groups. 

In addition, bond funds in the present experimental setting are characterized by both complex 

financial and sustainability information, and choosing among the available alternatives can 

thus be difficult for respondents. Incentivized and hypothetical decisions might thus differ 



 

21 

depending on the extent to which respondents understand the choice situation and possibly 

choose sustainable investments as a simplifying heuristic to avoid cognitive load (e.g., Boxall, 

Adamowicz, and Moon, 2008). Therefore, estimation results for additional subgroups based 

on financial literacy and subjective investment knowledge are shown in Table 4b. Considering 

the models for respondents who either rank below or equal to or above the sample median for 

financial literacy, we again find no evidence that the willingness to pay for sustainable invest-

ments is lower in the incentivized compared to the hypothetical treatment groups. The same 

is found for respondents who stated to have known sustainable investments before the survey 

and respondents who did not have known sustainable investments before. Lastly, investors 

derive utility from investing in assets that generate a positive, measurable social and environ-

mental impact alongside a financial return (e.g., Barber, Morse, and Yasuda, 2021), and they 

might differ in their perception of the real-world impact that bond funds can have. For both 

subgroups who think that either think bond funds can rather or very strongly contribute to a 

sustainable development or not, we again find no evidence that the willingness to pay for 

sustainable investments is lower in the incentivized compared to the hypothetical treatment 

groups. However, we note that the willingness to pay for sustainable investments is consider-

ably higher for the subgroup that thinks bond funds have an impact. Additional estimations, 

which are available upon request, show that this difference is statistically significant. The 

willingness to pay for sustainable investments in the incentivized treatment is hence not sig-

nificantly lower than in the hypothetical treatment, independent of objective financial 

knowledge, familiarity with sustainable investments, and the perceived real-world impact of 

bond funds. 

Lastly, respondents might perceive the chance that they will be selected for receiving the pay-

off as small and therefore do not answer as if they would definitely receive a payoff. The right 

side of Table 4b reports the estimation results for all respondents from the hypothetical group 

and either those respondents from the incentivized group are considered who thought to have 

a rather or very high winning probability or those who did not think so. Again, there is no 

evidence that respondents are willing to pay less for sustainable investments in the incentiv-

ized than in the hypothetical group for both a high and low perceived winning probability. 

Result 2b: Across a wide range of different subsamples, the willingness to pay for sustainable 

investments in the hypothetical treatment is never found to be significantly higher than in the 

incentivized treatments.  
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3.4 Are the determinants of sustainable investments identified in past studies the same in 

incentivized and hypothetical settings? 

In a third step, we examine the extent to which the determinants of individual preferences for 

sustainable bond funds differ based on incentivized and hypothetical settings. In doing so, we 

also automatically address the strong empirical evidence of unobserved heterogeneity with 

respect to willingness to pay for sustainable bond funds, as indicated by the highly significant 

standard deviations of the random parameters in Table 5. For this purpose, the models pre-

sented in Table 5 comprise the possible determinants of individual sustainable investments 

defined earlier and also considered by Gutsche and Ziegler (2019). This overview clearly 

shows that both incentivized and hypothetical approaches lead to very similar estimation re-

sults. 

Similar to the results reported by Gutsche and Ziegler (2019), feelings of warm glow from 

sustainable activities and an ecological policy orientation are significantly positively corre-

lated with a higher willingness to pay for an increase of a fund’s strength of sustainability. 

The estimated effects not only have the same signs in the incentivized and hypothetical set-

tings, but are also very similar in terms of their magnitude. The estimated willingness to pay 

is on average 0.90 percentage points higher for respondents who derive a warm glow from 

sustainable consumption in the incentivized setting, which is very similar to estimate from the 

hypothetical setting (0.94 percentage points). Likewise, respondents with an ecological policy 

orientation are on average willing to pay 0.78 percentage points higher fees for bonds funds 

with a higher sustainability rating in the incentivized setting, compared to 0.96 percentage 

points in the hypothetical setting.  

Similarities also emerge with regard to the perception of a higher risk of sustainable compared 

to conventional investments. In both settings, the willingness to pay for a bond fund with a 

higher sustainability rating decreases significantly by 0.33 percentage points in the incentiv-

ized and 0.35 percentage points in the hypothetical setting. Gutsche and Ziegler (2019) also 

find a negative estimated correlation with respect to this variable, but it is not statistically 

significant different from zero. 

In addition to these similarities between the results based on incentivized and hypothetical 

choices, we also see small differences in terms of some sociodemographic characteristics such 

as education, relationship status, and regional origin. The significant effects for these variables 

were also not observed in this manner in the study by Gutsche and Ziegler (2019). While the 



 

23 

results for relationship status and regional origin have the same sign in both models, the esti-

mates for education point in different directions. Possible reasons for the differences are tem-

poral differences, deviations in the experimental designs, or the slightly different sampling 

processes13. However, we can only speculate about this based on our (cross-sectional) data. 

Apart from that, the remaining explanatory variables do not seem to significantly affect the 

willingness to pay for sustainable bond funds in either setting.  

Result 3: Determinants of sustainable investments are qualitatively and quantitatively similar 

in the incentivized and hypothetical treatments. Those determinants are also similar to the 

determinants identified in past studies.  

3.5 Robustness checks  

Several robustness checks support the findings reported above. We additionally estimated all 

models in preference space using Halton draws instead of draws based on the Modified Latin 

Hypercube Sampling algorithm. Similar to the specification in the willingness to pay space 

models, we also estimated all models with a lognormal distribution of the random coefficient 

for fees, normal distributions for the coefficients of the remaining attributes, and fixed coeffi-

cients for the interaction terms. Moreover, for all models, we also considered simple condi-

tional logit models using fixed coefficients for all attributes and interactions, and used stand-

ard errors clustered at the individual level. The findings in all specifications are qualitatively 

very similar to the results based on models in willingness to pay space. All corresponding 

estimation results are available on request. 

4. Conclusions  

Many previous studies show that people make different choices in hypothetical and incentiv-

ized experimental settings, and especially exaggerate their willingness to pay when goods with 

normative attributes are considered in hypothetical settings but not when real money is at 

stake. On the basis of data from a large-scale computer-based survey experiment on the choice 

of real-world bond funds among a representative sample of more than 2100 German and 

French individual investors, our econometric analysis with mixed logit models in willingness 

to pay space with correlated coefficients shows that the willingness to pay for sustainability 

                                                 

13 Gutsche and Ziegler (2019) consider household financial decision makers who at least need to have a savings 

account, whereas we only consider respondents who have made experiences with or gained sufficient knowledge 

of financial products with variable returns (e.g., bonds, bond funds, stocks, equity funds, or more complex as-

sets). 
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is not significantly higher in the hypothetical than in the incentivized treatments in contrast to 

what the literature predicts. This finding is found for both the German and French subsamples 

and independent of the provision of a safe option. Willingness to pay for the funds strength of 

sustainability is even higher in the incentivized treatment without safe option in Germany 

compared to the hypothetical treatment without safe option. As participants in the incentivized 

treatments spend more time on the experiment, read the sustainability attribute description 

more often, and are more certain about their choices than in the hypothetical treatments, they 

might think more about the real-world consequences of their choice when it can entail an 

immediate real-world impact.  

An additional econometric analysis also reveals that the willingness to pay for sustainable 

investments in the hypothetical treatments is also not significantly stronger for participants 

with stronger social desirability motives compared to the incentivized treatments. However, 

in all treatments preferences are similarly and slightly stronger for participants with stronger 

social desirability motives. Similarly, the findings are robust to a range of alternative expla-

nations of hypothetical bias such as strategic motives, choice certainty, and perceived winning 

probability. 

Lastly, the determinants of sustainable investments are found to be qualitatively and quanti-

tatively similar in the incentivized and hypothetical treatments, and to be similar to the deter-

minants that have been identified in past studies.  

Considering the increasing popularity of stated choice experiments in general and particularly 

in experimental and sustainable finance, the issue of potential differences between hypothet-

ical and incentivized choices is an important topic. The results of this study therefore bear 

important implications for the validity of past hypothetical studies and the design of future 

studies. It is not always possible or desirable to consider real-world data in choice experi-

ments, as researchers might be interested in preferences for new attributes that do not yet exist 

on the market. For example, the results reported in this study about the determinants of sus-

tainable investments lead to very similar conclusions compared to past studies that used hy-

pothetical financial products with artificial attributes (e.g., Gutsche and Ziegler, 2019). This 

is true for both the incentivized and hypothetical setting. While it is not possible to always use 

monetary incentives in choice experiments in finance, for example due to budget constraints 

or the lack of available real-world financial products, the absence of incentives does not nec-

essarily lead to different conclusions.  
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The results reported here do, however, not necessarily reflect “true” preferences due to the 

experimental setting even though monetary incentives are at stake. One interesting avenue for 

further research would be to compare the results with real transaction data, for example, indi-

vidual investor data from retail (online) brokers, which would add another degree of realism 

to the analysis (e.g., Haghani et al., 2021).  

While we do not find evidence for hypothetical bias for general sustainability as a normative 

attribute, that is, a combined measure of environmental, social, and governance criteria, it 

would be interesting to analyze whether the conclusions would be different for those different 

aspects of sustainability. For example, choosing funds that particularly consider social criteria 

could be perceived as more socially desirable compared to a more general sustainability meas-

ure and therefore be suspect to stronger hypothetical bias. 

The estimation results reported here refer to the specific case of Germany and France in 2021. 

Therefore, it is an open question whether these results are valid for other time periods and 

countries. Similar empirical analyses in other non-European industrialized countries are an 

interesting direction for future research. For example, Japanese individual investors have a 

stronger focus on pecuniary factors when making sustainable investment decisions, and could 

therefore react stronger on the presence or absence of monetary incentives. 
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Tables 

Table 1: Attributes in the choice experiment 

Attribute Description Range 

Strength of sustain-

ability 

Individual bond funds differ in the extent to which 

sustainability criteria (i.e. environmental, social 

and/or governance criteria) are included in addition 

to financial criteria in their composition or construc-

tion. The strength of sustainability varies between 

"very low" and "very high" on a five-point scale 

based on an assessment carried out by a company.  

Very low, rather low, 

rather high, very high 

Annual returns in 

the past two years 

The bond funds differ in terms of their average return 

in the years 2019 and 2020 in %. -0.02% - 12.75% 

Share of issuers of 

bonds from the Eu-

ropean Union 

: The bond funds differ in the countries from which 

the issuers of the invested bonds (e.g., corporate or 

public) originate. The percentage share of countries 

of the European Union (EU) is indicated. The re-

maining percentage relates to issuers of bonds not 

from the EU, as well as cash and other financial prod-

ucts. 

0.00% - 83.23% 

Fees:  The bond funds differ in the amount of fees (in % of 

the investment amount) that can be incurred during 

the one-year investment period. 

0.00% - 6.67% 
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Table 2: Sample characteristics 

 

Germany France 

Full 

sample 

Incentiv-

ized 

choice 

and no 

safe op-

tion 

group 

(T1G) 

Hypo-

thetical 

choice 

and no 

safe op-

tion 

group 

(T2G) 

Incentiv-

ized 

choice 

and safe 

option 

group 

(T3G) 

Hypo-

thetical 

choice 

and safe 

option 

(T4G) 

Full sam-

ple 

Incentiv-

ized 

choice 

and no 

safe op-

tion 

group 

(T1F) 

Hypo-

thetical 

choice 

and no 

safe op-

tion 

group 

(T2F) 

Individual characteristics 

Self-deceptive  

enhancement 

0.75 0.74 0.77 0.75 0.72 0.79 0.80 0.77 

Impression  

management 

0.61 0.57 0.64 0.66 0.57 0.74 0.74 0.74 

Financial literacy 0.56 0.58 0.52 0.56 0.57 0.66 0.68 0.63 

Knows sustainable 

investments 

0.58 0.61 0.56 0.58 0.57 0.45 0.48 0.43 

High perceived risk 0.27 0.27 0.24 0.27 0.30 0.28 0.29 0.27 

Warm glow 0.80 0.80 0.81 0.78 0.78 0.84 0.84 0.84 

Expectation social  

environment 

0.38 0.40 0.36 0.38 0.38 0.55 0.55 0.55 

Volunteering 0.33 0.34 0.35 0.32 0.30 0.31 0.32 0.30 

Social policy  

identification 

0.63 0.67 0.60 0.63 0.63 0.47 0.45 0.48 

Ecological policy  

identification 

0.49 0.48 0.51 0.49 0.49 0.56 0.55 0.56 

Female 0.36 0.35 0.37 0.34 0.37 0.42 0.44 0.40 

Age 48.93 48.63 49.38 49.87 47.76 46.76 46.34 47.16 

High education 0.35 0.37 0.31 0.34 0.36 0.32 0.34 0.30 

Married 0.63 0.63 0.65 0.63 0.61 0.68 0.70 0.66 

Western Germany 0.77 0.77 0.78 0.80 0.75 - - - 

Experiment-related variables 

Choice certainty 0.62 0.64 0.59 0.63 0.65 0.45 0.48 0.43 

Strategic behavior 0.30 0.30 0.27 0.30 0.31 0.17 0.16 0.18 

Perceived winning  

probability 

0.13 0.28 n.a. 0.20 n.a. 0.15 0.32 n.a. 

Duration* 247.5 265 234 255 235 245 259 227.5 

Read sustainability  

description again 

0.06 0.07 0.05 0.05 0.05 0.22 0.26 0.18 

Impact 0.47 0.48 0.48 0.47 0.43 0.36 0.40 0.32 

Number of respond-

ents  

1324 408 408 253 255 829 407 422 

 

Note: This table reports the means for all variables except for the duration. 
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* The median is reported for the duration, as the mean time is skewed by outliers that needed exceptionally long 

for the experiment (for example, due to a break in answering the survey during the experiment). 
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Table 3: Estimation results for treatment effects on strength of sustainability across all re-

spondents 

 

Germany France 

No safe option groups 

(T1G+T2G) 

Safe option groups 

(T3G+T4G) 

No safe option groups 

(T1F+T2F) 

Estimated 

mean of 

WTP  

(z-statistic) 

Estimated 

standard 

deviation 

of WTP  

(z-statistic) 

Estimated 

mean of 

WTP  

(z-statistic) 

Estimated 

standard 

deviation 

of WTP  

(z-statistic) 

Estimated 

mean of 

WTP  

(z-statistic) 

Estimated 

standard 

deviation 

of WTP  

(z-statistic) 

Strength of sustainability x 

T2G (hypothetical choice) 

-0.45** 

(-3.44) 

  -- -- -- 

Strength of sustainability x 

T4G (hypothetical choice) 

-- -- -0.14 

(-1.01) 

 -- -- 

Strength of sustainability x 

T2F (hypothetical choice) 

-- -- -- -- -0.26 

(-1.54) 

 

Strength of sustainability 2.35*** 

(15.46) 

1.08*** 

(10.18) 

1.95*** 

(12.21) 

1.51*** 

(13.78) 

1.96*** 

(12.24) 

1.54*** 

(17.10) 

Annual returns in the past 

two years 

0.52*** 

(11.81) 

0.48*** 

(13.92) 

0.45*** 

(10.05) 

0.50*** 

(11.52) 

0.68*** 

(13.69) 

0.45*** 

(15.85) 

Share of bond issuers from 

the EU 

0.02*** 

(5.01) 

0.00*** 

(13.07) 

0.01*** 

(2.56) 

0.04*** 

(6.98) 

0.02*** 

(4.56) 

0.08*** 

(14.23) 

Fees -1.01*** 

(-14.51) 

1.34*** 

(13.71) 

-0.70*** 

(-9.51) 

0.83*** 

(7.50) 

-1.52*** 

(-20.85) 

1.33*** 

(12.72) 

Safe option -- -- 0.27 

(0.31) 

6.80*** 

(10.83) 

-- -- 

Number of respondents 

(number of choices) 

816 (4,896) 508 (3,048) 829 (4,974) 

 

Note: Simulated maximum likelihood estimates (z-statistics) in mixed logit models in willingness to pay space 

with correlated coefficients. The first model is estimated for the N = 816 respondents (and thus 816 × 6 = 4,896 

observations) with 408 respondents from the incentivized choice and no safe option group and 408 respondents 

from the hypothetical choice and no safe option treatment in Germany. The second model is estimated for the N 

= 508 respondents (and thus 508 × 6 = 3,084 observations) with 253 respondents from the incentivized choice 

and safe option group and 255 respondents from the hypothetical choice and safe option group in Germany. The 

third model is estimated for the N = 829 (and thus 816 × 6 = 4,974 observations) with 407 respondents from the 

incentivized choice and no safe option group and 422 respondents from the hypothetical choice and no safe 

option group in France. The “estimated mean of WTP” columns report the estimated mean willingness to pay 

estimates of the respective non-price explanatory variables and the estimated mean of the log of the fees coeffi-

cients. The “estimated standard deviation of WTP” columns report the estimated standard deviations of the will-

ingness to pay distribution of the random parameters. The dependent variable is choice in all considered models. 

As explanatory variables, we consider the random parameters for strength of sustainability, annual returns in the 

past two years, share of bond issuers from the EU, and safe option in all models. The interactions between the 

strength of sustainability and the treatment group variables are assumed to be fixed. In the second model, we 

additionally consider a random parameter for the safe option. All variables are defined in Section 2.2.  * (**, 

***) means that the respective effect is different from zero at the 10% (5%, 1%) significance level, respectively. 
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Table 4a: Estimation results for treatment effects on strength of sustainability across different subsamples in the no safe option groups in Germany 

(T1G+T2G) 

 

 

Self-deceptive enhancement Impression management Strategic behavior Choice certainty 

High Low High Low High Low High Low 

Estimated mean of WTP (z-statistic) 

Strength of sustainability ×  

T2G (hypothetical choice) 

-0.51 

(-0.98) 

-0.18 

(-1.59) 

-0.49*** 

(-3.00) 

-0.44** 

(-2.17) 

-0.16 

(-0.57) 

-0.58*** 

(-8.69) 

-0.52*** 

(-3.61) 

-0.09 

(-0.36) 

Strength of sustainability 
2.44*** 

(8.80) 

1.95*** 

(10.17) 

2.54*** 

(12.84) 

2.07*** 

(11.56) 

2.07*** 

(8.91) 

2.75*** 

(22.46) 

2.43*** 

(16.67) 

2.19*** 

(7.88) 

Annual return in the past two years 
0.52*** 

(10.03) 

0.39*** 

(13.98) 

0.46*** 

(11.37) 

0.48*** 

(7.14) 

0.51*** 

(8.46) 

0.54*** 

(16.99) 

0.56*** 

(15.35) 

0.53*** 

(7.49) 

Share of bond issuers from the EU 
0.02*** 

(4.47) 

0.00 

(1.00) 

0.02*** 

(3.62) 

0.03*** 

(3.94) 

0.01 

(1.44) 

0.04*** 

(9.09) 

0.03*** 

(6.92) 

-0.01 

(-1.34) 

Fees 
-1.03*** 

(-12.48) 

-0.92*** 

(-5.68) 

-0.99*** 

(-11.68) 

-1.01*** 

(-9.10) 

-0.71*** 

(-8.32) 

-1.31*** 

(-14.18) 

-0.66*** 

(-6.95) 

-1.62*** 

(-12.58) 

Estimated standard deviation of WTP (z-statistic) 

Strength of sustainability 
1.04*** 

(4.11) 

0.52*** 

(6.83) 

0.96*** 

(8.34) 

1.24*** 

(7.55) 

0.85*** 

(2.71) 

0.83*** 

(17.75) 

0.92*** 

(9.09) 

1.58*** 

(9.66) 

Annual return in the past two years 
0.47*** 

(8.64) 

0.45*** 

(28.17) 

0.41*** 

(11.83) 

0.59*** 

(11.88) 

0.44*** 

(5.93) 

0.48*** 

(24.42) 

0.42*** 

(16.67) 

0.05 

(1.46) 

Share of bond issuers from the EU 
0.00*** 

(10.11) 

0.06*** 

(11.85) 

0.00*** 

(8.19) 

0.07*** 

(8.92) 

0.00*** 

(6.29) 

0.05*** 

(16.63) 

0.06*** 

(22.29) 

0.00 

(0.03) 

Fees 
1.14*** 

(10.40) 

0.91** 

(2.02 

0.83*** 

(3.78) 

1.33*** 

(6.62) 

0.66*** 

(4.69) 

1.20*** 

(6.35) 

1.26*** 

(5.83) 

1.16*** 

(4.51) 

Number of observations  

(number of choices) 
614 (3,684) 202 (1,212) 495 (2,970) 321 (1,926) 237 (1,422) 579 (3,474) 655 (2,991) 557 (1,905) 

 

Note: Simulated maximum likelihood estimates (z-statistics) in mixed logit models in willingness to pay space with correlated coefficients. The first and second models are estimated 

for the N = 614 respondents (and thus 614 × 6 = 3,684 observations) from the incentivized choice and no safe option group and from the hypothetical choice and no safe option 

treatment in Germany with high self-deceptive enhancement and for the N = 202 respondents (and thus 202 × 6 = 1,212 observations) from the incentivized choice and no safe option 

group and from the hypothetical choice and no safe option treatment in Germany with low self-deceptive enhancement. The third and fourth models are estimated for the N = 495 

respondents (and thus 495 × 6 = 2,970 observations) from the incentivized choice and no safe option group and from the hypothetical choice and no safe option treatment in Germany 

with high impression management and for the N = 321 respondents (and thus 321 × 6 = 1,926 observations) from the incentivized choice and no safe option group and from the 

hypothetical choice and no safe option treatment in Germany with low impression management. The fifth and sixth models are estimated for the N = 237 respondents (and thus 237 
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× 6 = 1,422 observations) from the incentivized choice and no safe option group and from the hypothetical choice and no safe option treatment in Germany who mention the analysis 

of preferences for sustainable investments as the goal of this study and for the N = 579 respondents (and thus 579 × 6 = 3,474 observations) from the incentivized choice and no safe 

option group and from the hypothetical choice and no safe option treatment in Germany who did not mention the analysis of preferences for sustainable investments as the goal of 

this study. The seventh and eighth models are estimated for the N = 655 respondents (and 2,991 observations) from the incentivized choice and no safe option group and from the 

hypothetical choice and no safe option treatment in Germany where only choices are included in which respondents stated to have been rather or very certain about their choice and 

for the N = 557 respondents (and 1,905 observations) from the incentivized choice and no safe option group and from the hypothetical choice and no safe option treatment in Germany 

where only choices are included in which respondents stated not to have been rather or very certain about their choice. The “estimated mean of WTP” columns report the estimated 

mean willingness to pay estimates of the respective non-price explanatory variables and the estimated mean of the log of the fees coefficients. The “estimated standard deviation of 

WTP” columns report the estimated standard deviations of the willingness to pay distribution of the random parameters. The dependent variable is choice in all considered models. 

As explanatory variables, we consider the random parameters for strength of sustainability, annual returns in the past two years, share of bond issuers from the EU, and safe option 

in all models. The interactions between the strength of sustainability and the treatment group variables are assumed to be fixed. In the second model, we additionally consider a 

random parameter for the safe option. All variables are defined in Sections 2.2 and 2.3. * (**, ***) means that the respective effect is different from zero at the 10% (5%, 1%) 

significance level, respectively. 
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Table 4b: Estimation results for treatment effects on strength of sustainability across different subsamples in the no safe option groups in Germany 

(T1G+T2G) 

 

 

Financial literacy Knows sustainable investments Impact Winning probability 

High Low High Low High Low High Low 

Estimated mean of WTP (z-statistic) 

Strength of sustainability ×  

T2G (hypothetical choice) 

-0.42** 

(-2.52) 

-0.12 

(-0.22) 

-0.30 

(-1.41) 

-0.56** 

(-2.21) 

-0.40 

(-1.42) 

-0.42*** 

(-2.99) 

-0.71 

(-1.18) 

-0.36*** 

(-3.29) 

Strength of sustainability 2.19*** 

(13.46) 

2.64*** 

(9.43) 

2.39*** 

(11.66) 

1.96*** 

(8.84) 

3.90*** 

(13.71) 

1.47*** 

(9.33) 

2.83*** 

(5.61) 

2.26*** 

(13.79) 

Annual return in the past two years 0.60*** 

(12.57) 

0.28 

(1.58) 

0.53*** 

(11.35) 

0.40*** 

(4.96) 

0.51*** 

(11.10) 

0.55*** 

(10.08) 

0.55 

(0.85) 

0.49*** 

(13.88) 

Share of bond issuers from the EU 0.03*** 

(6.01) 

0.01 

(0.72) 

0.03*** 

(5.47) 

0.02*** 

(2.63) 

0.06*** 

(11.35) 

0.01 

(1.61) 

0.03*** 

(3.87) 

0.02*** 

(4.75) 

Fees -0.59*** 

(-7.60) 

-1.69*** 

(-13.66) 

-0.77*** 

(-8.31) 

-1.28*** 

(-12.81) 

-1.30*** 

(-12.09) 

-0.89*** 

(-9.84) 

-1.22*** 

(-3.13) 

-0.93*** 

(-12.18) 

Estimated standard deviation of WTP (z-statistic) 

Strength of sustainability 0.98*** 

(9.37) 

1.16*** 

(5.06) 

1.01*** 

(7.86) 

0.72*** 

(4.18) 

1.26*** 

(18.76) 

0.63*** 

(6.37) 

1.17 

(1.03) 

0.98*** 

(10.18) 

Annual return in the past two years 0.36*** 

(13.17) 

0.70*** 

(5.47) 

0.44*** 

(15.33) 

0.53*** 

(9.13) 

0.46*** 

(16.29) 

0.49*** 

(13.39) 

0.52*** 

(5.09) 

0.44*** 

(15.93) 

Share of bond issuers from the EU 0.00*** 

(12.49) 

0.06*** 

(11.29) 

0.05*** 

(10.35) 

0.05*** 

(6.30) 

0.06*** 

(14.68) 

0.04*** 

(9.01) 

0.04*** 

(6.75) 

0.01*** 

(13.16) 

Fees 0.91*** 

(9.36) 

1.22*** 

(3.32) 

1.15*** 

(9.07) 

1.15*** 

(6.16) 

0.63** 

(2.02) 

1.27*** 

(6.61) 

1.35** 

(4.13) 

0.90** 

(2.51) 

Number of observations  

(number of choices) 

448 (2,688) 368 (2,208) 369 (2,214) 341 (2,046) 390 (2,340) 426 (2,556) 523 (3,138) 701 (4,206) 

 

Note: Simulated maximum likelihood estimates (z-statistics) in mixed logit models in willingness to pay space with correlated coefficients. The first and second models are estimated 

for the N = 448 respondents (and thus 448 × 6 = 2,688 observations) from the incentivized choice and no safe option group and from the hypothetical choice and no safe option 

treatment in Germany with the same or higher financial literacy than the sample mean and for the N = 368 respondents (and thus 368 × 6 = 2,208 observations) from the incentivized 

choice and no safe option group and from the hypothetical choice and no safe option treatment in Germany with a lower financial literacy than the sample mean. The third and fourth 

models are estimated for the N = 369 respondents (and thus 369 × 6 = 2,214 observations) from the incentivized choice and no safe option group and from the hypothetical choice 

and no safe option treatment in Germany with high knowledge about sustainable investments and for the N = 341 respondents (and thus 341 × 6 = 2,046 observations) from the 
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incentivized choice and no safe option group and from the hypothetical choice and no safe option treatment in Germany with low or mediocre knowledge about sustainable invest-

ments. The fifth and sixth models are estimated for the N = 390 respondents (and thus 390 × 6 = 2,340 observations) from the incentivized choice and no safe option group and from 

the hypothetical choice and no safe option treatment in Germany who rather or strongly agree that bond funds can contribute to a sustainable development and for the N = 426 

respondents (and thus 426 × 6 = 2,556 observations) from the incentivized choice and no safe option group and from the hypothetical choice and no safe option treatment in Germany 

who do not rather or strongly agree that bond funds can contribute to a sustainable development. The seventh and eighth models are estimated for the N = 523 respondents (and thus 

523 × 6 = 3,138 observations) from the incentivized choice and no safe option group and from the hypothetical choice and no safe option treatment in Germany where only those 

respondents from the incentivized choice and no safe option group are included who state that their winning probability is rather or very high and for the N = 701 respondents (and 

thus 701 × 6 = 4,206 observations) from the incentivized choice and no safe option group and from the hypothetical choice and no safe option treatment in Germany where only those 

respondents from the incentivized choice and no safe option group are included who do not state that their winning probability is rather or very high. The “estimated mean of WTP” 

columns report the estimated mean willingness to pay estimates of the respective non-price explanatory variables and the estimated mean of the log of the fees coefficients. The 

“estimated standard deviation of WTP” columns report the estimated standard deviations of the willingness to pay distribution of the random parameters. The dependent variable is 

choice in all considered models. As explanatory variables, we consider the random parameters for strength of sustainability, annual returns in the past two years, share of bond issuers 

from the EU, and safe option in all models. The interactions between the strength of sustainability and the treatment group variables are assumed to be fixed. In the second model, 

we additionally consider a random parameter for the safe option. All variables are defined in Sections 2.2 and 2.3. * (**, ***) means that the respective effect is different from zero 

at the 10% (5%, 1%) significance level, respectively.  
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Table 5: Estimation results for effects of individual characteristics on strength of sustainability 

in the no safe option groups in Germany (T1G+T2G)  

 

Germany 

Incentivized choice and 

no safe option group 

(T1G) 

Hypothetical choice and 

no  safe option (T2G)  

Estimated 

mean of 

WTP  

(z-statistic) 

Estimated 

standard 

deviation 

of WTP  

(z-statistic) 

Estimated 

mean of 

WTP  

(z-statistic) 

Estimated 

standard 

deviation of 

WTP  

(z-statistic) 

Strength of sustainability x high perceived risk -0.33* 

(-1.74) 

 -0.35* 

(-1.76) 

 

Strength of sustainability x warm glow 0.90*** 

(4.24) 

 0.94*** 

(4.43) 

 

Strength of sustainability x expectation social  

environment 

-0.01 

(-0.05) 

 0.17 

(0.84) 

 

Strength of sustainability x volunteering -0.18 

(-1.25) 

 0.20 

(1.09) 

 

Strength of sustainability x high social policy  

orientation 

0.04 

(0.22) 

 0.06 

(0.30) 

 

Strength of sustainability x high ecological policy 

orientation 

0.78*** 

(4.82) 

 0.96*** 

(4.34) 

 

Strength of sustainability x female 0.06 

(0.37) 

 -0.01 

(-0.06) 

 

Strength of sustainability x age -0.00 

(-0.89) 

 -0.00 

(-0.60) 

 

Strength of sustainability x high education 0.26 

(1.25) 

 -0.32* 

(-1.86) 

 

Strength of sustainability x living together or  

married 

0.06 

(0.37) 

 0.36* 

(1.88) 

 

Strength of sustainability x Western Germany 0.21 

(1.14) 

 0.21** 

(2.01) 

 

Strength of sustainability 0.93** 

(2.42) 

0.69*** 

(11.90) 

0.70*** 

(1.81) 

0.96*** 

(7.88) 

Annual returns in the past two years 0.54*** 

(9.44) 

0.46*** 

(14.82) 

0.56*** 

(10.41) 

0.46*** 

(10.14) 

Share of bond issuers from the EU 0.03*** 

(4.70) 

0.04*** 

(10.70) 

0.01*** 

(3.77) 

0.06*** 

(9.63) 

Fees -1.11*** 

(-11.05) 

1.25*** 

(9.13) 

-0.93*** 

(-9.84) 

1.28*** 

(9.26) 

Number of respondents (number of choices) 

 

408 (2,448) 408 (2,448) 

 

Note: Simulated maximum likelihood estimates (z-statistics) in mixed logit models in willingness to pay space 

with correlated coefficients. The first model is estimated for the N = 408 respondents (and thus 408 × 6 = 2,448 

observations) from the incentivized choice and no safe option group in Germany. The second model is estimated 

for the N = 408 respondents (and thus 408 × 6 = 2,448 observations) from the hypothetical choice and no safe 

option treatment group in Germany. The “estimated mean of WTP” columns report the estimated mean willing-

ness to pay estimates of the respective non-price explanatory variables and the estimated mean of the log of the 

fees coefficients. The “estimated standard deviation of WTP” columns report the estimated standard deviations 

of the willingness to pay distribution of the random parameters. The dependent variable is choice in all consid-

ered models. As explanatory variables, we consider the random parameters for strength of sustainability, annual 

returns in the past two years, share of bond issuers from the EU, and safe option in all models. The interactions 

between the strength of sustainability and the individual characteristics are assumed to be fixed. All variables 

are defined in Sections 2.2 and 2.3.  * (**, ***) means that the respective effect is different from zero at the 10% 

(5%, 1%) significance level, respectively. 
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Appendix A: Additional tables 

Table A.1: Randomization checks  

 
 Difference in means (z-statistics) 

 T1G ver-

sus T2G 

T1G ver-

sus T3G 

T1G ver-

sus T4G 

T2G ver-

sus T3G 

T2G ver-

sus T4G 

T3G ver-

sus T4G 

T1F ver-

sus T2F 

Self-deceptive  

enhancement 

0.97 0.26 -0.46 -0.59 -1.32 -0.65 -1.34 

Impression  

management 

1.94* 2.12** -0.02 0.43 -1.73* -1.94* 0.07 

Financial literacy -1.83* -0.50 -0.31 1.10 1.29 0.17 -1.67* 

Knows sustainable 

investments 

-1.49 -0.78 -1.00 0.52 0.31 -0.19 -1.45 

High perceived risk -1.12 -0.05 0.65 0.93 1.65* 0.63 -0.56 

Warm glow 0.18 -0.70 -0.53 -0.86 -0.69 0.15 0.04 

Expectation social  

environment 

-1.08 -0.55 -0.43 0.39 0.52 0.11 0.12 

Volunteering 0.07 -0.61 -1.10 -0.67 -1.16 -0.44 -0.65 

Social policy  

identification 

-2.11** -1.00 -0.93 0.84 0.92 0.07 0.90 

Ecological policy  

identification 

0.70 0.08 0.28 -0.53 -0.33 0.18 0.19 

Female 0.61 0.89 -0.62 0.36 -1.16 -1.35 0.77 

Age 0.58 -0.28 0.58 -0.79 0.06 0.77 -1.15 

High education -1.55 -0.56 -0.01 0.80 1.35 0.49 -1.40 

Married 0.66 -0.10 -0.63 -0.68 -1.21 -0.48 -1.20 

Western Germany 0.42 0.87 -0.60 0.51 -0.98 -1.33 - 

Number of  

respondents  

816 663 661 663 661 508 827 

 

Note: * (**, ***) means that the difference in the means between the treatment groups on the basis of a mean 

comparison z-test is different from zero at the 10 % (5 %, 1 %) significance level, respectively. 
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Table A.2: Treatment effects on choice certainty  

Dependent variable: Choice certainty 

Country: Germany France 

Parameter: Mean Mean 

Treatment (base: incentivized and no safe option)   

Hypothetical and no safe option 
-0.22* 

(-1.91) 

-0.19* 

(-1.74) 

Incentivized and safe option -0.02 

(-0.20) 

 

Hypothetical and safe option 0.04 

(0.29) 

 

   

Respondents 1,324 829 

Notes: Maximum likelihood estimates (z-statistics) in the binary logit model when no safe option is provided 

with choice certainty as dependent variable that takes the value one when a respondent was rather or very cer-

tain about his or her choice in the respective choice set. * (**, ***) means that the respective effect is different 

from zero at the 10% (5%, 1%) significance level, respectively. Standard errors clustered for each individual as 

each individual answered the choice certainty question six times. 

 

 


