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Sustainable Investment Decisions: 
Heterogeneous Beliefs and Preferences* 

Philippe d’Astous†, Iwan Meier‡, Pierre-Carl Michaud§ 

Abstract 

We analyze whether households’ investment decisions in ESG assets can be explained by their 
preferences for sustainability or by their beliefs about future returns. To address this question, 
we develop a structural discrete-choice model with heterogeneous beliefs and preferences. 
Using a large-scale survey with randomized mutual fund allocation scenarios and elicited return 
expectations, we recover individual-level willingness to pay for sustainability (and financial 
risk). Our specification does not restrict investors’ willingness to pay for sustainability to be 
positive, allowing the data to determine both the magnitude and direction of sustainability 
preferences at the individual level. The results show that beliefs about expected returns are the 
driving factor for investing in sustainable assets and non-pecuniary preferences for 
sustainability play only a secondary role. Moreover, respondents’ return beliefs exceed the 
beliefs implied by the model’s equilibrium predictions. 

Résumé 

Nous analysons si les décisions d’investissement des ménages dans des actifs ESG peuvent 
s’expliquer par leurs préférences pour la durabilité ou par leurs croyances quant aux 
rendements futurs. Pour répondre à cette question, nous développons un modèle structurel de 
choix discret intégrant des croyances et des préférences hétérogènes. À l’aide d’une enquête à 
grande échelle comprenant des scénarios aléatoires de répartition dans des fonds communs de 
placement et des anticipations de rendement déclarées, nous estimons la disposition à payer 
individuelle pour la durabilité, ainsi que pour le risque financier. Notre spécification n’impose 
pas que la disposition des investisseuses et investisseurs à payer pour la durabilité soit positive, 
ce qui permet aux données de déterminer à la fois l’ampleur et le sens des préférences en 
matière de durabilité au niveau individuel. Les résultats montrent que les croyances concernant 
les rendements attendus constituent le principal facteur expliquant l’investissement dans des 
actifs durables, tandis que les préférences non pécuniaires pour la durabilité ne jouent qu’un 
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rôle secondaire. De plus, les croyances des répondantes et répondants au sujet des rendements 
dépassent celles qui sont implicites dans les prédictions d’équilibre du modèle. 

Mots-clés/Keywords : Sustainable investing, beliefs and preferences, ESG/ Investissement 
durable, croyances et préférences, ESG.  
Codes JEL/JEL Codes : G11, G41. 
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1 Introduction

Global assets under management in sustainable funds reached $3.9 trillion in 2025 (Morningstar,

2026). However, investor demand weakened substantially relative to the rapid growth observed

during the 2019–2021 period, with global sustainable funds recording approximately $84 billion in

net outflows.1

The academic literature cites two broad channels through which sustainability characteristics

can affect investor behavior. First, investors may derive utility from holding sustainable assets be-

cause these investments align with their personal values or social objectives (Riedl and Smeets, 2017,

Hartzmark and Sussman, 2019, Barber et al., 2021, Bauer et al., 2021). Under this view, investors are

willing to sacrifice part of their expected financial return in exchange for social or environmental

impact.2 Second, investors may view ESG characteristics as financially material signals about firms’

future cash flows, implying that sustainable assets may generate superior returns (Amel-Zadeh

and Serafeim, 2018, Pástor et al., 2021). In this case, investment in sustainable assets reflects beliefs

about future performance rather than non-pecuniary motives. In her presidential address to the

American Finance Association, Starks (2023) emphasizes that it remains unclear whether ESG

investment decisions are primarily driven by value—the belief that ESG characteristics affect firm

value and expected returns—or by values—the desire to invest in ways that are consistent with

investors’ ethical or social preferences.

This paper examines how individual investors perceive and value sustainability in financial

decision-making. We develop and estimate a structural model that extends the framework of Pástor

et al. (2021) by incorporating heterogeneity in both investor preferences and beliefs regarding

the expected return of sustainable investments. The model maps observed portfolio allocation

decisions into individual-level preferences for expected return, financial risk, and sustainability

characteristics, thereby allowing us to quantify investors’ willingness to pay for sustainability

(and also for conventional financial risk). Prior research shows substantial heterogeneity across

investors in both non-pecuniary sustainability preferences and beliefs about expected returns

12025 marked the first year of net annual redemptions since Morningstar began tracking sustainable funds in 2018. It
was also the first year of net outflows for both Europe and the rest of the world, while the United States recorded its
third consecutive year of withdrawals from sustainable funds (Morningstar, 2026).

2Riedl and Smeets (2017) provide evidence that such behavior is largely driven by intrinsic non-pecuniary preferences
(warm-glow motives), although social signaling may also play a secondary role.
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(Giglio et al., 2025, Egan et al., 2026). Our specification does not restrict investors’ willingness

to pay for sustainability to be positive, allowing the data to determine both the magnitude and

direction of sustainability preferences at the individual level. This flexibility accommodates the

possibility that some investors derive positive utility from sustainable investments, while others

may dislike ESG-oriented assets or perceive them as financially unattractive.

Beliefs about expected returns cannot easily be derived from archival data. Thus, we conducted

a large-scale survey with randomized investment choice scenarios and questions designed to elicit

respondents’ beliefs and preferences. The respondents were presented with a choice between

mutual funds with different Morningstar Sustainability Ratings (“globe ratings”) and a risk-free

investment. The mutual fund flow literature provides evidence that such Morningstar perfor-

mance ratings (Del Guercio and Tkac, 2008, Reuter and Zitzewitz, 2021) and sustainability ratings

(Hartzmark and Sussman, 2019, Ammann et al., 2019, Gantchev et al., 2024) influence investor

allocation decisions. We then ask questions about their expectations for future returns from funds

with different globe ratings, their views on ESG-related factors that influence expected returns,

their preferences for sustainable choices, their environmental knowledge and financial literacy, and

their environmental behavior.

Our main findings can be summarized as follows. First, we estimate our model with hetero-

geneous preferences but without incorporating individual beliefs (baseline model), that is, under

the assumption that investors extrapolate the historical return and risk characteristics of the assets

presented in the scenarios when making their portfolio allocation decisions (Del Guercio and Tkac,

2002, Rossi et al., 2019, Evans and Sun, 2021, Ben-David et al., 2022). Within this framework, we

find that the willingness to sacrifice financial return in exchange for the non-pecuniary benefits

associated with investing in funds with high ESG scores is low for the majority of respondents.

Second, we estimate the model by updating past fund returns with respondents’ expectations

about future returns on sustainable investments (beliefs-adjusted model). Andries et al. (2025)

conclude that investors adjust their forecasting model when they receive additional ESG informa-

tion and no longer extrapolate from past returns. We find that incorporating individual beliefs

about future returns substantially increases the estimated heterogeneity in investors’ willingness

to pay for higher sustainability ratings. In our sample, the average coefficient on non-pecuniary

preferences even becomes negative, implying that investors, on average, require compensation to
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hold sustainable investments.3 At the same time, allocations to funds with high Morningstar globe

ratings are driven primarily by subjective beliefs that these funds will generate superior future

returns.

Third, using the estimated individual preference and beliefs parameters from the beliefs-

adjusted model, we calibrate an equilibrium model building on the framework of Pástor et al.

(2021). Compared to the baseline model that does not account for investors’ subjective returns

beliefs, optimistic expectations about the future performance of sustainable investments substan-

tially reduce the compensation required to induce investors to hold ESG funds. Absent these

beliefs, investors would require annual compensation of roughly 2% to hold funds with five-globe

sustainability ratings and about 1% to hold four-globe funds relative to an ESG-neutral three-globe

fund (Morningstar Sustainability Ratings range from one to five globes, with five-globe funds

holding portfolios with the lowest ESG risks). Once investors’ optimistic return expectations are

incorporated, however, the implied premium to hold a five-globe fund declines to an economically

modest 40 basis points per year. These results suggest that the higher expected returns associated

with sustainable investments are driven primarily by investors’ beliefs rather than by compensation

for non-pecuniary preferences. In a dynamic setting, these higher expected returns increase the

prices of sustainable investments, thereby lowering future returns. This adjustment, in turn, reduces

investors’ expectations until prices and expected returns converge to a long-term equilibrium.

Finally, we examine respondent characteristics associated with willingness to pay (WTP) for

sustainable investments. This analysis reveals systematic variation linked to environmental literacy,

education, gender, and age. It also serves as a validation exercise for our structural estimates,

by assessing whether the compensation for conventional financial risk implied by our model is

consistent with estimates documented in the literature. Pro-environmental behavior is positively

related to environmental literacy and education, but negatively related to age and financial literacy.

Younger respondents report stronger ESG preferences. Across the full sample, these stated prefer-

ences are positively associated with pro-environmental behavior and, to a lesser extent, inversely

related to financial literacy. Regressing the estimated WTP for ESG from the model on respondent

characteristics, we find that willingness to forgo expected returns in exchange for more sustainable

3The negative coefficient is consistent with Baker et al. (2024), who find that the premium investors assign to index
funds with an ESG mandate declined to −33 basis points in 2023, the year in which we conducted our survey, after
peaking at +17 basis points in 2020.
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investments is positively associated with environmental literacy and pro-environmental behavior.

In contrast, financial literacy is largely unrelated to the WTP for ESG. This contrast suggests that

environmental literacy captures a distinct dimension from financial literacy. Unlike financial liter-

acy, environmental literacy does not exhibit a clear age gradient between respondents aged 25–39

and 40–54, with only the oldest group (55–65) showing moderately higher scores. Accordingly, we

do not observe the inverse U-shaped relationship that is well documented in the financial literacy

literature (Agarwal et al., 2009, Lusardi and Mitchell, 2011, Lusardi et al., 2014). However, consistent

with Andersen et al. (2019), we find that respondents who incorrectly answer the question about

the relationship between bond yields and prices tend to hold more optimistic expectations about

the future returns of sustainable investments. Correct answers to other financial literacy questions

are positively associated with higher expected ESG returns.

We also document a pronounced gender effect: female respondents exhibit a significantly higher

willingness to pay for sustainability and engage more frequently in pro-environmental behavior.

Similarly to the pattern observed for financial literacy, female respondents exhibit lower levels of

environmental literacy. Furthermore, the WTP for ESG increases with age, consistent with the view

that ESG may be perceived as a luxury good (Larcker et al., 2024, Andersen et al., 2024). Although

the oldest age group (55–65) reports lower levels of environmentally oriented behavior, it displays

higher environmental literacy and, in particular, significantly more optimistic beliefs regarding the

impact of ESG on firm value. When we jointly include stated ESG preferences and beliefs about the

impact of ESG practices on firms’ expected returns to explain the WTP for ESG from the model,

positive ESG beliefs emerge as a highly significant determinant, whereas stated preferences play

only a marginal role, both economically and statistically. Finally, investors with lower risk aversion

are less willing to forgo returns in favor of sustainability.4

When regressing the WTP for lower financial risk on respondent characteristics, we find a

negative association with financial literacy, whereas environmental literacy and environmental

behavior are unrelated to these preferences. This finding reinforces that environmental literacy is

different from financial literacy. We also find the well-documented fact that women are more risk

averse and therefore exhibit a higher WTP for risk reduction. However, this effect is attenuated

4This result also holds if we replace respondents’ stated risk aversion with our parameter estimate of the WTP for less
risk from the model.
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among women with children: their WTP for reduced risk is significantly lower. We find no

comparable effect for male respondents with children. These findings support the hypothesis that

women with children are more likely to make joint financial decisions as a household and their risk

aversion is attenuated. Our results on financial literacy are consistent with the existing literature

and provide further support for the validity of the model’s coefficient estimates.

Understanding the impact of sustainability preferences and beliefs about expected returns on

sustainable investments is important to inform projections of future investor flows into sustainable

assets and the design of ESG-related regulations. Sustainable investments have performed well in

recent years (Pástor et al., 2022) and during the COVID-19 crisis (Albuquerque et al., 2020). However,

following less favorable realized returns, investors may revise their beliefs, while those with

strong sustainability preferences may continue to accept lower expected returns.5 The modeling

framework allows us to quantify the potential impact of changes in investors’ beliefs about expected

future returns on their investment decisions.

Related literature. We contribute to several strands of the literature. First, we add to the literature

that studies the impact of preferences versus beliefs. Analyzing portfolio data from 401(k) plans,

Egan et al. (2026) find that heterogeneity in expectations across investors explains twice as much

variation in portfolio holdings as heterogeneity in risk aversion. Similarly, Beutel and Weber

(2025) examine the conventional risk–return portfolio choice and show that, conditional on beliefs,

individuals’ sensitivity of risky portfolio shares is consistent with the standard Merton model

of portfolio choice. Giglio et al. (2025) highlight the substantial and persistent heterogeneity

in investors’ beliefs about expected ESG returns and their motivations to invest in sustainable

assets. They elicit expectations about returns, motives for investing in ESG portfolios, and climate

concerns in an existing survey of randomly selected (predominantly retail) Vanguard clients, and

link respondents’ answers to administrative data on their investment portfolios. In line with

our results, they document a strong association between holdings of ESG-labeled funds and

higher expected returns from ESG investments. In contrast to the respondents in our survey, their

sample reports average expected returns on ESG equities that are lower than those of the general

5For example, investors may have reassessed their beliefs about future returns of ESG investments relative to polluting
firms following the outbreak of the war in Ukraine and the subsequent energy crisis in Europe, as well as during the
inflationary period of 2021–2022.
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stock market. However, substantial differences in sample composition, particularly in age and

geographical location (and likely also in financial literacy, education, and household income),

as well as differences in the framing of survey questions and timing of data collection (since

respondents may update their expectations based on recent realized returns) may explain these

differences in average subjective beliefs.

Related experimental evidence is provided by Heeb et al. (2023), who conduct a framed field

experiment with 219 participants recruited from a Dutch investor protection interest group. They

find that investors exhibit a willingness to pay (WTP) for sustainable investments but do not pay

significantly more for greater impact. The authors conclude that ESG investors appear to maximize

financial performance while optimizing the warm-glow benefits derived from their choices, rather

than consistently optimizing investment impact. Gutsche and Ziegler (2019) document strong stated

preferences and substantial WTP for certified sustainable investment products among German

private financial decision makers, particularly those with higher environmental awareness and

left-leaning political preferences. Using survey data on German households, Aron-Dine et al.

(2024) assess the WTP by eliciting how much lower (higher) the interest rate on a green savings

account could be (would need to be) for respondents to prefer it over a conventional account. They

subsequently calibrate a model with heterogeneous investors using household-level data.

Baker et al. (2024) estimate that investors are willing to pay an additional 20 basis points per

year in fees to invest in ESG-oriented index funds relative to non-ESG alternatives. Focusing on

social preferences, Bauer et al. (2021) find that about two-thirds of Dutch pension plan members in

a field experiment are willing to accept lower financial performance in exchange for greater pension

fund engagement with firms aligned with selected United Nations Sustainable Development Goals.

Riedl and Smeets (2017) combine survey responses with administrative data from a Dutch bank

on individual allocations between socially responsible investment (SRI) and conventional mutual

funds to examine the motivations underlying SRI choices. They conclude that investors hold SRI

funds primarily for moral and social preferences, not because they expect higher financial returns.

Complementing this evidence, Krueger et al. (2020) show, in a survey of institutional investors, that

both pecuniary and non-pecuniary motives drive the incorporation of climate risks into portfolio

allocation decisions. The strongest consensus emerges around moral and ethical considerations, as

well as the belief that integrating climate risks improves returns and reduces portfolio risk.
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Second, our findings contribute to the debate about observed patterns in the ESG fund flows

literature. Hartzmark and Sussman (2019) and Ammann et al. (2019) find that following the publica-

tion of the Morningstar globe ratings in March 2016, funds with better ESG ratings saw significantly

more inflows and that investors divested from funds with poor global ratings. Ceccarelli et al.

(2024) document similar responses to fund inflows following the introduction of Morningstar’s

carbon risk metrics in April 2018. Gantchev et al. (2024) argue that these results do not reveal

whether these fund flows are due to investors’ sustainability preferences or their beliefs about

future returns. Their analysis shows that within 18 months of the introduction of Morningstar

globe ratings, upgrades or downgrades no longer had an impact on fund flows. Rather, past fund

performance dominates fund flows after the introduction of Morningstar global ratings. Only

funds with a rating upgrade and above-average performance attracted inflows, while funds with a

rating upgrade but poor performance in the previous month recorded outflows.6 The performance-

chasing behavior (Chevalier and Ellison, 1997, Sialm et al., 2015) of investors aligns also with the

findings of Ben-David et al. (2022) and Evans and Sun (2021). Both studies conclude that investors

tend to follow simple metrics for past performance metrics. The results of Gantchev et al. (2024) are

consistent with our finding that investors’ decisions are primarily driven by their beliefs about the

future returns of sustainable investments, which may be conditioned by their past performance,

rather than by a preference for sustainability.

Third, we contribute to the literature by analyzing the impact of environmental literacy on

financial decisions. Auzepy et al. (2024) find that sustainable financial literacy increases the

likelihood of investing in sustainable instruments, specifically among investors with at least

a moderate level of ESG preferences. Filippini et al. (2024) likewise show that knowledge of

sustainable finance is a significant determinant of the reported ownership of sustainable investment

products. These results contrast with Anderson and Robinson (2022), who do not find evidence

that households with higher environmental literacy are more likely to hold pro-environment

investment portfolios. Several studies examining the relationship between financial literacy and

ESG portfolio choices report mixed and sometimes contradictory findings. Gutsche et al. (2023)

6Earlier studies on fund flows, such as Renneboog, Ter Horst, and Zhang (2011) find that global money flows of
sustainable equity funds are less related to past performance than conventional equity fund flows. Similarly, Bollen
(2007) and Benson and Humphrey (2008) find that U.S. investors in socially responsible funds are less concerned about
past returns than conventional investors.
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document a positive correlation between financial knowledge and attitudes towards sustainable

investments, whereas in Rossi et al. (2019), Anderson and Robinson (2022) and D’hondt et al. (2022)

the relationship between financial literacy and ESG portfolio values is negative. Varmaz et al. (2022)

show that financial literacy is negatively, but insignificantly, associated with students’ choice of

ESG investment funds. Our study shows that environmental literacy is positively associated with

the willingness to pay for sustainable investments, whereas financial literacy has only a marginal

effect.

2 Experimental design

In this section, we first outline the design of the investment scenarios in our survey experiment.

We then introduce our model of utility and choice, incorporate heterogeneous beliefs about ESG

returns, describe the estimation approach, and derive the equilibrium returns implied by our

framework.

2.1 Survey design

In September 2023, we partnered with Asking Canadians, a well-known online panel, to conduct

an experimental survey on preferences for sustainable investments. The survey included 3,000

participants aged 25 to 65 residing in Canada. Following the questions on demographics, respon-

dents were given explanations of key investment concepts such as mutual funds, the relationship

between risk and return, and environmental, social and governance (ESG) ratings.7 In particular,

we presented Morningstar Sustainability Ratings for mutual funds, known as “globe ratings”.8

These ratings are expressed on a scale from one to five globes and reflect the extent to which

the value of a fund’s holdings is exposed to ESG-related risks, with a higher number of globes

indicating investments in firms with better ESG practices. After these explanations, respondents

answered a series of questions to assess their understanding of these concepts. Feedback was

given for incorrect answers to ensure that respondents gained the necessary basic knowledge to

7We frame our survey questions using the term ESG. Global searches for the Google topic “environmental, social and
corporate governance” have risen rapidly in recent years, while searches for the terms “corporate social responsibility”
have remained important but stagnated, and searches for “socially responsible investment” are at a much lower level
(Starks, 2023).

8The name was officially changed to Morningstar ESG Risk Rating at the end of March 2025.
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understand the subsequent survey questions.9 The survey then probes the respondents on four

dimensions: 1) their expectations about future returns of mutual funds with different ESG ratings,

2) their investment choices when presented with mutual funds that differ in risk, return, and ESG

ratings, 3) their beliefs, preferences, and knowledge about sustainability concepts, and 4) financial

information about their investments, and their patience and risk tolerance regarding financial

decisions.10

Expected returns. We elicited respondents’ expectations regarding the future returns of mutual

funds with different ESG ratings to capture how ESG ratings influence their beliefs about future

returns. Respondents were asked to consider a hypothetical mutual fund with a historical 10-year

return of 50%. They then provided their expectations for the fund’s return over the next 10 years,

given different ESG ratings ranging from one to five Morningstar globes. The interpretation of

these ratings was explained at the beginning of the survey.

Investment choices. Subsequently, participants were presented with six hypothetical investment

scenarios. In each scenario, they were asked to allocate a total amount of $6,000 for 10 years, in

$1,000 increments across three investment products: two mutual funds with varying risk and return

characteristics and different globe ratings, and one safe asset. The safe asset was described as a

traditional bank savings account offering a guaranteed 10-year return of 10%.11 We randomized the

three attributes of the funds: historical 10-year total return (20%–60%), historical 10-year volatility

(standard deviation of 31%–94%), and sustainability risk rating (1–5 globes). Randomization was

9To assess respondents’ comprehension of the survey’s explanations of ESG and Morningstar globe ratings, we
tested whether they could correctly classify pollution, internal corporate oversight, and employee well-being into the
appropriate ESG categories, as well as interpret the meaning of a mutual fund receiving more Morningstar globes. To
further evaluate their understanding of the explanations on the risk–return trade-off, respondents were presented a table
reporting returns and standard deviation in the same format (without the information on Morningstar globes) used for
the investment scenarios of our experiment. Such attention and comprehension checks have been implemented in past
research using similar survey data (e.g. Boyer et al., 2022, Gemmo et al., 2023).

10In the context of sustainable finance, stated willingness to pay for ESG attributes may be subject to hypothetical
bias, as survey respondents can overstate their readiness to trade off financial returns for sustainability relative to
actual investment behavior, especially given the social desirability of pro-environmental choices (Cummings et al., 1995;
Murphy et al., 2005; Harrison and Rutström, 2008). However, Engler, Gutsche, and Ziegler(2025) compare individual
investment decisions in pre-registered non-incentivized and incentivized choice experiments and conclude that the
willingness to pay for sustainable investments is not significantly higher in the non-incentivized setting than in the
incentivized setting. Their results are robust to various explanations of hypothetical bias and experimental design
choices.

11Participants were instructed to disregard taxes, that is, to assume that all investments were made within a tax-free
savings account (e.g., a TFSA in Canada).
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set up to ensure that no fund dominated another under first-order stochastic dominance and

that no two funds had identical returns or globe ratings. We presented historical returns so that

respondents would form expectations of future returns when making their portfolio choices.

Beliefs, preferences, and environmental literacy. To understand the motives for their portfolio

choices we then surveyed respondents on their beliefs and preferences for sustainability, their

financial and sustainable investment literacy, and their environmental behavior. We measure

financial literacy using the questions that became known as the Big Five (Lusardi and Mitchell,

2011, and two additional questions from the 2009 National Financial Capability Study),12 and

we created five environmental literacy questions. Survey evidence on household and individual

investors indicates that ESG preferences are primarily driven by environmental considerations,

with climate-related concerns systematically ranking above social and governance dimensions

in importance and willingness to pay (Riedl and Smeets, 2017, Amel-Zadeh and Serafeim, 2018,

Krueger et al., 2020, Bauer et al., 2021, Filippini et al., 2024). Additionally, we inquired about

their environmental behaviors and their willingness to pay for an environmentally friendlier flight

option from Toronto to London that emits 20% less CO2 compared to a regular flight.

Financial information. Finally, participants were asked to provide information about their finan-

cial situation, including household income, the types of assets or savings plans they hold (such as

tax-free savings accounts, retirement savings plans, or defined contribution pension plans), and the

balances in these accounts. Respondents also reported the share of each account balance invested

in equities and in assets labeled as ESG. In addition, we elicited self-assessments of patience and

risk tolerance with respect to financial decision-making.

2.2 Utility and choice

We survey individuals i = 1, . . . , N on their preferences when distributing an endowment across a

set of funds. For notational convenience, we also treat the safe asset as a fund, characterized by a

fixed return and zero standard deviation. Each respondent faces t = 1, . . . , T scenarios, each with

j = 1, . . . , J funds characterized by three attributes. Let µit,j denote the expected return of fund

12The term was coined by Hastings et al. (2013).
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j, and µit = (µit,1, · · · , µit,J)
′ the vector of expected returns in scenario t. The second attribute is

the standard deviation of returns, σit,j, with σit the vector of standard deviation of funds in the

scenario. The third attribute is the sustainability rating from 1 to 5 globes, git,j, with vector git over

all funds.13

In each scenario, respondents could allocate their endowment of $6,000 across funds in discrete

increments of $1,000, subject to the constraint that the allocations sum to the total endowment.

Consequently, the set of feasible portfolio shares is both discrete and constrained. Let C denote

the number of possible discrete allocations and c ∈ C one such allocation. Let cit represent the

allocation chosen by respondent i in choice situation t, and ωit,c the corresponding portfolio weights.

Each allocation yields a tuple of attributes (µit,c, σit,c, git,c), denoting expected return, volatility, and

globe rating, respectively.

Let ωit,j denote the share of the endowment invested in fund j in scenario t, and ωit the vector

of shares with ω′itι = 1, with ι denoting a J × 1 vector of ones. The expected return of the portfolio

is µit = ω′itµit, its volatility is σit =
1
2 ω′itΣitωit, where Σit is the diagonal matrix of fund standard

deviations,14 and its average sustainability rating is git = ω′itgit.

Let Uit,c be the utility associated with portfolio combination cit = c,

Uit,c = Vit,c + εit,c, (1)

where Vit,c is a deterministic part of utility and εit,c is a taste shock that is assumed IID across

combinations and choice situations. εit,c is unobservable to the econometrician. We assume it is

distributed Extreme Value Type 1. Let the deterministic portion of utility be given by

Vit,c = α1,iµit,c − α2,iσit,c + α3,igit,c. (2)

The parameters αa,i for attribute a = 1, 2, 3 are respondent specific. We assume that they are a func-

tion of observable taste shifters, xa,i and an unobserved shifter (unobservable to the econometrician),

13In our setting, N = 3, 000, T = 6, and J = 3 (two mutual funds, plus the safe asset).
14We use the half-variance convention to ensures that the estimated α2 maps directly to the coefficient of relative risk

aversion.
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νa,i.

αa,i = xa,iαa + νa,i, a = 1, 2, 3 (3)

Define νi = (ν1,i, ν2,i, ν3,i)
′. We assume νi ∼ N(0, Ων) where Ων is a covariance matrix. Instead of

estimating the terms of Ων, let vech(Ων) be the unique parameters of this covariance matrix.

2.3 Incorporating beliefs

For each respondent i, we construct a vector of beliefs πi of dimension G, capturing expectations

about excess returns. Because these belief measures exhibit considerable noise, we employ a mixed

linear model to mitigate this measurement noise. Assume the following model for πi,

πi,g = φ0 + φ1,ig + εi,g (4)

This specification allows for heterogeneous beliefs regarding the gradient of return with φ1,i varying

across respondents. We further assume that those are distributed normally with mean φ1 and stan-

dard deviation σφ. We estimate the parameters (φ1, σφ, φ0) using the the Expectation–Maximization

(EM) algorithm. We then fit π̂i,g for each g, substracting the mean at g = 3 so that exp(π̂i,3) = 1.

Finally, we assume that investors no longer extrapolate based on past returns but change their

forecasting model when they receive supplemental ESG information (Andries et al., 2025). Thus,

we adjust their expected return of fund j in scenario t for respondent i using

µ̂it,j = µit,j exp(π̂i,git,j) (5)

By design, the expected return of a fund with an intermediate ESG rating of 3 globes remains

unchanged. We can estimate the same simulated likelihood as before, but now including heteroge-

neous beliefs. Subjective beliefs can be turned off similarly by setting π̂i,g = 0 for all g.

2.4 Estimation and recovering preferences

The utility specification in equation (2) combined with the Extreme Value Type 1 taste shock

yields a mixed logit model with random coefficients. We estimate the parameter vector θ =
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(α′1, α′2, α′3, vech(Ων)′) by maximum simulated likelihood, using S draws from N(0, Ων) per re-

spondent. We estimate the model twice: first using historical returns as presented in the survey,

and second, with the belief-adjusted returns µ̂it,j derived from equation (5). The full estimation

procedure is detailed in Appendix A.

2.5 Portfolio choice and equilibrium

The deterministic utility in equation (2) is the mean-variance objective that arises from CARA

preferences with normally distributed returns, as in Pástor et al. (2021). Our estimation recovers,

for each respondent, preference parameters (α̂1,i, α̂2,i, α̂3,i) and fitted belief distortions exp(π̂i,g).

Our setting therefore generalizes theirs by allowing α1,i, α2,i, and α3,i to vary across investors, and

introducing heterogeneous beliefs. We embed these into an equilibrium asset pricing model and

calibrate it to our data.

Demand. Consider an economy with J risky assets indexed by globe rating and a risk-free asset.

Each asset j has expected excess return µj, return variance σ2
j , and ESG rating gj, with g centered

so that the market portfolio is ESG-neutral (w′mg = 0). Investor i maximizes the deterministic

component of the estimated utility in equation (2), with expected returns adjusted for beliefs in

equation (5). Collecting the belief distortions into the diagonal matrix

Di ≡ diag
(

exp(π̂i,g1), . . . , exp(π̂i,gJ )
)

, (6)

so that Diµ is investor i’s subjective expected return vector, the first-order condition yields optimal

demand:15

ωi =
1

α2,i
Σ−1
(

α1,i Diµ + α3,i g
)

. (7)

Market clearing. Let Γi denote investor i’s wealth share. Appendix B shows that imposing

∑i Γiωi = wm and solving for µ yields the following proposition :

15The half-variance convention in the definition of σit,c ensures that α2,i enters without a factor of two. The derivation
is in Appendix B.
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Proposition 1 (Equilibrium with heterogeneous beliefs) Equilibrium expected excess returns are given

by

µj =
σ2

j wm,j − ᾱ3,2 gj

Ajj
, j = 1, . . . , J, (8)

where ᾱ3,2 ≡ ∑i Γi α3,i/α2,i is the aggregate risk-adjusted ESG taste and

Ajj ≡∑
i

Γi
α1,i

α2,i
exp(π̂i,gj) (9)

is the belief-weighted demand sensitivity for asset j.

Implications. Equation (8) embeds two channels through which ESG characteristics affect equi-

librium returns. The first operates through the numerator via ᾱ3,2. Unlike Pástor et al. (2021),

who restrict di ≥ 0 so that ESG taste unambiguously lowers green assets’ required returns, our

estimation allows α3,i to take either sign. If ᾱ3,2 > 0, investors on aggregate enjoy holding green

assets and accept a “greenium”; if ᾱ3,2 < 0, they require compensation for holding them. As the

contour plots in Figure 3 show, the sign of α̂3,i shifts for the majority of respondents once beliefs

are separated from preferences, making the sign of ᾱ3,2 an empirical question that our survey can

resolve.

The second channel operates through the denominator Ajj. If most investors expect green

funds to outperform (π̂i,g > 0 for high g), then Ajj is large for green assets: optimistic demand

makes the market clear easily, and the required return falls. Conversely, Ajj is small for brown

assets, so the market needs higher returns to attract buyers. Hence, collective optimism about

green assets compresses precisely the returns that optimists expect to earn. Whether these beliefs

are consistent with the returns the market actually delivers is not guaranteed by the one-shot

equilibrium—we examine this in Section 3.7, where we test whether the elicited beliefs converge to

a rational-expectations fixed point.

Finally, when beliefs are shut down (π̂i,g = 0 for all i and g, i.e., Di = I), Ajj collapses to

ᾱ1,2 ≡ ∑i Γi α1,i/α2,i and the equilibrium simplifies to

µj =
σ2

j wm,j − ᾱ3,2 gj

ᾱ1,2
, (10)
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which is the analog of the pricing equation of Pástor et al. (2021), extended to allow α1,i and α2,i to

vary across investors. Since A does not depend on µ, comparing equations (8) and (10) isolates the

contribution of beliefs: the numerator is identical, and the entire belief effect operates through the

fund-specific denominator Ajj.

3 Empirical results

We present results in four parts. We first describe the sample and the distribution of elicited beliefs.

We then report parameter estimates from the discrete choice model and analyze the determinants

of the willingness to pay for ESG and for less risk. Finally, we calibrate the equilibrium model,

examine whether elicited beliefs are consistent with equilibrium returns, and investigate the

economic mechanisms underlying these beliefs.

3.1 Sample description and elicited beliefs

The geographical distribution of the respondents closely matches the 2021 Canadian Census

(Statistics Canada, 2023).16 The average age of respondents is 49.0 years, which is somewhat higher

than the average age of the population aged 25 to 60 (45.7 years). Table 1 reports the demographic

characteristics of both survey respondents and the population. Women represent 41.7% of the

sample, compared to 50.9% in the general population. Approximately 62.5% of respondents are

married or in a common-law relationship, while 27.1% have never been married. Just over half of

the respondents (51.9%) report having children.17 Regarding education, the majority of respondents

hold a bachelor’s degree or higher (57.4%), while about one-third (31.6%) have a college, trade

or other non-university diploma or certificate. The average annual imputed household income is

$118,700, though the distribution is highly skewed, with a standard deviation of $156,500.18

16The maximum deviation in the percentage of respondents compared to Census figures is +3.1% for Ontario and
-3.9% for the “Other” category, which includes Manitoba, Saskatchewan, Nova Scotia, New Brunswick, Newfoundland,
Prince Edward Island, Yukon, and the Northwest Territory. The survey was available in English and French, and 18.4%
of the respondents completed the French version, slightly below the 22.0% of the population who report French as their
first language.

17While the Canadian Census does not directly provide the percentage of the adult population with children, there
were 10.3 million census families, and 58.3% of those have at least one child.

18About three out of four respondents report their annual household income, with a self-reported mean of $123,000.
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Expected returns by globe rating. Respondents were asked to forecast the future return of a

mutual fund with a historical average return of 50% over the past 10 years, but different Morningstar

globe ratings g. We normalize these forecasts for each globe rating by subtracting the historical

return, thereby obtaining excess return expectations. The bar chart in Figure 1 displays the

annualized median excess return (relative to the historical return) associated with each globe rating.

On average, respondents expect a fund with a neutral rating of three globes to perform similarly

to its past performance. This pattern is consistent with mutual fund investors extrapolating from

past returns (Chevalier and Ellison, 1997, Sirri and Tufano, 1998) and with survey and market-

based evidence in Greenwood and Shleifer (2014) showing that investor expectations are positively

correlated with historical performance.19 For a mutual fund with one additional globe relative to

the neutral three-globe rating, respondents expect it to yield a 0.67% higher return, and a five-globe

fund to outperform by an additional 0.63%. Conversely, expectations for funds with lower ratings

are about 0.35% lower for each fewer globe. For the mean returns, the expected return difference

between funds corresponds to roughly a 1% higher annual return for each additional globe, except

for the lowest-rated funds with one globe, which are expected to underperform by 3.82% (see

Figure A2(a) in the Appendix).

On average, the survey respondents anticipate higher returns for mutual funds with better

ESG ratings. However, there is considerable dispersion. For example, 22.9% of the respondents

expect funds with more globes to have lower returns, and an additional 12.8% do not expect any

difference.20 The finding that the majority of investors expect funds with more globes to outperform

in the long run is consistent with other survey evidence.21

19The question presented respondents with a screen containing sliders initially positioned at the historical return of
50%. Future expected returns could be adjusted within a range from –100% to +300%. A screenshot of this interface
is provided in Figure A1 in the Appendix. Consequently, inaction resulted in maintaining the historical return as the
expected value.

20Figure A2(b) in the Appendix shows a box plot of the expected returns for each globe rating. There is substantial
dispersion in responses, particularly for funds with the lowest globe ratings. This degree of heterogeneity is not unusual.
For instance, in the survey by Aron-Dine et al. (2024) on the convenience yield of green deposit accounts, more than one
quarter of respondents selected either “–2%” or “2%”, the extreme values of the possible interest-rate spread responses
between traditional and green deposit accounts.

21The RBC Global Asset Management Responsible Investment Survey (2022) reports that 63% of Canadian institutional
investors believe that ESG-integrated portfolios perform as well as or better than non-ESG portfolios. The 2023 Canadian
RI Trends Report (Responsible Investment Association, 2023) concludes that risk mitigation and return enhancement are
the main motivations for incorporating ESG considerations. The Schroders Institutional Investor Study (2023) shows that
more than half of North American investors consider ESG a risk management tool that improves long-term performance.
Giglio et al. (2025) find a negative average expected ESG premium among U.S. Vanguard clients, but their sample is
substantially older and more male than ours.
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Belief distribution. There is substantial variation across individuals in their beliefs about the

future returns of investments with different globe ratings. The average slope parameter φ̂1,i is 0.324

for the N = 2,731 risk-averse respondents used in the equilibrium calibration, with a standard

deviation of 0.192. Recall that we normalize the responses for expected returns over the next ten

years by dividing them by the past return of 50%. Therefore, an increase by one globe translates into

an average 50%× 0.324 = 16.2% increase over a 10-year horizon, or (1 + 0.162)(1/10) − 1 = 1.5%

per year. Figure 2 plots the full distribution. Roughly three-quarters of the respondents have

φ̂1,i > 0, expecting funds with more globes to outperform, while approximately one-quarter expect

the opposite. This heterogeneity in beliefs is a key input to the equilibrium model: it generates the

fund-specific demand elasticities Ajj in equation (9) that differentiate our pricing equation from the

standard Pástor et al. (2021) result.

Literacy and behavior indices. We also collected measures of environmental literacy, environ-

mental behavior, and financial literacy, which serve as controls in the regressions below. Appendix C

reports the construction of these indices and their demographic determinants. Environmental liter-

acy is positively associated with education and negatively with being female, but unlike financial

literacy, it does not display the inverse U-shaped relationship with age documented in prior work.

Pro-environmental behavior is higher among younger, female, and more educated respondents.

Financial literacy follows the standard patterns in the literature. Environmental literacy is positively

related to both environmental behavior and financial literacy, though the knowledge–action gap

documented in the psychology literature (Kaiser and Fuhrer, 2003, Frick et al., 2004) is also apparent

in our data. Appendix D further reports the determinants of respondents’ ESG beliefs and stated

ESG preferences, and Appendix E analyzes their willingness to pay for a transatlantic flight with

lower emissions.

3.2 Parameter estimates

We present two sets of parameter estimates. In our baseline estimation in columns (1) and (2), we

assume that investors extrapolate their expected returns based on the historical returns presented

to them. In our beliefs-adjusted estimation in columns (3) and (4), we update past returns with

respondent’s expectations about future returns on sustainable investments. Table 2 report the
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parameter estimates for the two models.

For each model, we first consider a specification with homogeneous preferences, i.e. we estimate

constant αa. We then extend our specification to account for observed and unobserved heterogeneity

(Ω). For α1, the loading on returns, we include age (three categories), gender (an indicator variable

for female), and the score to the five financial literacy questions (scaled from zero to one). For

α2, the loading on portfolio variance, we include the same shifters and additional dummies for

self-reported risk aversion. For α3, the loading on the sustainability rating (scaled from -1 for one

Morningstar globe to 1 for five globes, in 0.5 increments), we include age, gender, the indices

for environmental literacy and environmental behavior, and the answers to the question on non-

pecuniary preferences for ESG (scaled from zero to one).

Baseline estimation. Column (1) of Table 2 shows that both expected returns and variance load

with the expected signs, and all coefficients are statistically significant at conventional levels.

Preferences increase with expected returns and decrease with variance. Returns and variances are

expressed in decimals; for example, a 50% return over ten years is recorded as 0.5. We find that

respondents require, on average, a 1.95 percentage point increase in expected returns to compensate

for a one percentage point increase in variance to maintain utility (5.824/2.974). This implies a

relative risk aversion coefficient of 3.9, based on the standard first-order approximation to the risk

premium.22

The coefficients for the sustainability rating allow us to infer respondents’ willingness to pay

funds with a higher Morningstar globe rating g. We scale g to be between −1 and 1, i.e. (g− 3)/2.

Therefore, moving from 1 to 5 Morningstar globes increases utility by 2× 0.75 = 1.50. This suggests

that, on average, respondents are willing to sacrifice approximately 50 basis points in expected

return over a 10-year horizon in order to invest in a fund with a 5-globe rating rather than one with

a 1-globe rating: 2× 0.75/2.97. Hence, under the assumption of homogeneous preferences, the

willingness to pay for ESG appears relatively modest.

22The first-order approximation to the risk premium is 1
2 Aσ2. Hence, the marginal rate of substitution between

expected return and variance is given by 5.824/2.974, and the implied coefficient of relative risk aversion is 2 ×
(5.824/2.974) = 3.9.
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Beliefs-adjusted estimation. Similar to column (1), for the estimation in column (3) with homo-

geneous parameter estimates, we observe that preferences increase with expected returns and

decrease with variance. The willingness to pay for an increase from 1 to 5 globes decreases to 31

basis points 2× 0.26/1.66). This suggests that part of the ESG preference captured in the baseline

specification (1) reflects differences in beliefs about expected returns. Additionally, in column (4),

the utility derived from investing in funds with superior globe ratings varies depending on gender,

environmental literacy, and environmental behavior. For some investors, these factors may offset

the negative constant term associated with α3, while for others, they will not.

We can illustrate the impact of beliefs on the parameter estimates using the histogram contour

plot in Figure 3. For the baseline model without beliefs in Panel (a), preferences for most respondents

exceed zero, implying that most would derive utility from investing in stocks with higher globe

ratings. However, for the beliefs-adjusted model in Panel (b), there is no longer, on average,

a consensus about the impact of ESG investing on utility, and α3 becomes negative for most

respondents. In addition, in the specification that incorporates heterogeneity in beliefs—both

with respect to loadings on ESG ratings and portfolio variance—the magnitude of the gender

effect becomes even more pronounced. The main implication from the estimation of the model

with heterogeneity is that the impact of preferences becomes less persuasive once we introduce

heterogeneity in beliefs. In other words, the asset allocations of respondents with strong preferences

for sustainable investing are also driven by their beliefs about expected returns. This is consistent

with the observation by Giglio et al. (2021) that only investors with ethical motives and high return

expectations actually hold 12% of their assets in sustainable investments, while investors with low

return expectations hold only 4% in sustainable investments.

3.3 Willingness to pay for ESG

Our primary variable of interest is the willingness to pay (WTP) for sustainable investments, which

we proxy using allocations to funds with higher Morningstar globe ratings. In our econometric

specification of the beliefs-adjusted model, this WTP corresponds to the ratio α̂3/α̂1. Table 3 reports

regressions of this ratio on the stated preferences of respondents for sustainable investments, their

beliefs about the impact of ESG on firm value, their environmental literacy and environmental
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behavior, as well as their financial literacy; controlling for age, education, income, gender, and a

treatment effect.23

In column (1), where we include only socio-demographic control variables, we find that age and

education are positively associated with the WTP for ESG. This suggests that older respondents

and those with higher levels of education allocate a larger share to mutual funds with stronger

ESG ratings.24 We also observe a gender effect: female respondents weigh ESG considerations

more heavily than males.25 Consistent with this, the RBC Global Asset Management (2023) survey

reports that women are significantly more likely than men to discuss responsible investing with a

financial advisor (62% versus 47%).26

As shown in column (2), the WTP for ESG increases with higher levels of environmental

literacy and greater engagement in pro-environmental behavior. At the same time, controlling

for environmental literacy renders the previously significant coefficients on higher education

insignificant.

In columns (3) and (4), we separately include respondents’ scores on their stated preferences

for ESG (Preference for ESG) and on whether they believe that better ESG ratings enhance firm

value (Positive ESG beliefs). Both variables enter with positive and highly significant coefficients

at the 1% level, with the coefficient on positive ESG beliefs being more than twice as large. When

included jointly in column (5), the coefficient on Positive ESG beliefs remains of similar magnitude

and significance, whereas the coefficient on Preferences for ESG is reduced by half and remains

significant only at the 10% level. These results reaffirm that the WTP for ESG is driven primarily by

beliefs about the value implications of ESG rather than by stated preferences for ESG investments.

Finally, in column (6) we include financial literacy and stated risk aversion. The coefficient for

financial literacy is small compared to environmental literacy and only marginally significant. For

23The coefficient estimates of the additional controls for marital status, parental status (having children), and province
are reported in the corresponding Table O2 of the Online Appendix.

24The implications for absolute ESG fund holdings and flows are further amplified by the fact that stock market
participation increases with both age and income. Appendix F discusses the observed patterns of stock market
participation and ESG investment behavior in our sample of respondents.

25The coefficient for the categorical variable “Marital status” is negative (−0.031) and significant at the 5% level. Once
environmental literacy is included in columns (2)–(6), the coefficient decreases in magnitude and loses its statistical
significance.

26Moreover, female respondents are more inclined to invest exclusively in traditional energy companies that have
concrete plans to reduce greenhouse gas emissions and address climate-related risks (59% of women vs. 41% of men)
and expressed greater interest in investment themes such as water, health, education, and affordable or clean energy,
while male respondents showed a stronger preference for “industry, innovation and infrastructure.”
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risk aversion, we observe an interesting pattern: respondents with low risk aversion, in our sample

38.2% of all respondents, are less willing to pay for better ESG ratings. This result also holds if we

replace the stated risk aversion with our parameter estimate for the willingness to pay, α̂2/α̂1 (the

coefficient estimate is −0.019 and also significant at the 1% level).

3.4 Risk preferences

Next, we analyze in Table 4 the determinants of the willingness to pay for less risk, −α̂2/α̂1. In

column (1) education is negatively related to the WTP for risk. This aligns with the findings of Black

et al. (2018), whose results (for men who invest in risky assets) suggest that lower risk aversion

may be a channel through which education increases stock market participation. Once we include

financial literacy in column (2), the effect that respondents closer to retirement age are more risk

averse becomes significant at the 5% level. The insignificant coefficient for the age group 40-54 and

then positive coefficient for the age group 55-65 is largely in line with Cardak and Martin (2023)

who find that risk tolerance increases with age for young through middle-aged households, but

decreases thereafter as households approach retirement age.27

Regarding financial literacy, Van Rooij et al. (2011) show that individuals with low literacy are

substantially less likely to invest in stocks. More broadly, Grinblatt et al. (2011) document that

stock market participation increases with IQ, a result that holds independent of gender. What

stands out in columns (4) and (5) is that beliefs about and preferences for ESG investments, as

well as environmental behavior, do not show a significant relationship with risk aversion, whereas

financial literacy remains significantly associated with risk aversion.28 This asymmetry confirms

that environmental and financial literacy capture distinct dimensions of knowledge.

The regression analysis also contributes to the literature on sociodemographic determinants of

risk behavior. First, the coefficient on the female indicator is significantly negative.29 This result is

consistent with Barber and Odean (2000), who document that men assume greater financial risk

and trade more frequently due to overconfidence. Greater risk aversion among women has also

27The evidence in the psychology literature is also somewhat mixed. The review of König (2021) documents that eight
out of eleven studies find a negative relationship between age and risk taking in financial decisions.

28When environmental instead of financial literacy is included in column (2), its coefficient is smaller (−0.170), but
also significant at the 1% level. Financial and environmental literacy are correlated to some extent (see Appendix C).

29Based on stated risk preferences, 27.8% of female respondents report high risk aversion (taking below average
financial risks or not willing to take any risks), compared with 16.8% of male respondents.
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been documented by Eckel and Grossman (2008) and Croson and Gneezy (2009), as well as in the

meta-analysis by Charness and Gneezy (2012) and Dohmen et al. (2018).

Second, as in Dohmen et al. (2018) and Bucciol and Miniaci (2011), the willingness to pay for

less risk increases with age and is reduced with education. The impact of education is particularly

strong when comparing respondents with and without a university diploma or higher degree.

Third, we find that the coefficient on having children is significant at the 5% level across all

specifications. Prior studies, such as Sunden and Surette (1998) and Bertocchi et al. (2011), document

that married women have a higher propensity to invest in risky assets than single women, while

no such marital-status effect is observed for men. However, once the indicator variable for having

children is included, marital status loses significance, while the coefficient for having children is

negative and significant. When the same regression (5) is run separately by gender, the coefficient

for having children is insignificant for men (−0.187), but for women it becomes larger in magnitude

(−0.567) and remains significant at the 5% level. Our findings refine the result that married women

have a higher propensity to invest in risky assets than single women: it is the presence of children,

rather than marital status per se, that appears to drive lower willingness to take risk—presumably

because financial decisions are made jointly for the household once children are involved. This

interpretation is supported by the regression results in column (5) with interaction terms for female

× having children and male × having children: the coefficient for female remains positive, while

the interaction term for female respondents with children is significantly negative.30

In columns (6) and (7), we include the stated risk aversion. The finding of a lower willingness to

pay for risk among female respondents with children remains robust. However, once risk aversion

is accounted for, the effects of age and education disappear, and the coefficient on financial literacy

is reduced by more than half and remains significant only at the 5% level.

3.5 Comparing the determinants of WTP for ESG and less financial risk

To compare the main determinants of the willingness to pay for higher ESG ratings versus lower risk,

we re-estimate regression (5) in Table 3 and regression (5) in Table 4, using standardized z-scores

for all continuous variables (while keeping categorical and indicator variables unstandardized).

30These findings also align with an early study on gender differences in financial risk taking by Jianakoplos and
Bernasek (1998), who find that the proportion of risky assets held by women decreases with the number of young
dependents living in the same household, remains unaffected for men, and increases for married couples.
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The bars in Figure 4 display the coefficient estimates, and the superimposed vertical lines indicate

the 95% confidence intervals.

Six key results emerge. First, beliefs about the relationship between ESG ratings and firm value

are a primary driver of WTP for higher ESG ratings, but unrelated to the WTP for less risk. Second,

ESG preferences play a marginal role in explaining the WTP to pay for investments with higher

ESG ratings. Third, environmental literacy and environmental behavior are positively associated

with the WTP for higher ESG ratings, whereas financial literacy is negatively associated with the

WTP for less risk. Fourth, the WTP for ESG gradually increases with age. While the coefficient for

the age group 40-54 is positive and significant, the coefficient estimate doubles for the age group

55-65. In contrast, the WTP for less risk is positive only for the age group closer to retirement, and

only marginally significant. Fifth, education is significantly related to risk taking behavior, but

does not influence the WTP for better ESG ratings. Sixth, we document a gender effect: female

respondents exhibit a significantly higher WTP for ESG, while the risk-taking results reaffirm the

established finding that women are more risk averse. Additionally, we also find that this gender

effect for risk taking is attenuated among female respondents with children, an effect that we do

not observe for ESG considerations. Income does not appear to materially affect the WTP for both,

better ESG ratings and less risk.

3.6 Equilibrium calibration

The estimated preference parameters can be used to calibrate the equilibrium model derived in

Section 2.5. We consider an economy with five risky assets, one per globe rating (g ∈ {1, 2, 3, 4, 5}),

equal market weights (wm,j = 1/5), and a common 10-year variance of σ2
j = (0.20

√
10)2 = 0.40.

For each respondent, the preference ratios α1,i/α2,i and α3,i/α2,i are computed from the belief-

adjusted estimates (column 4 of Table 2), winsorized at the 1st and 99th percentiles, and restricted

to respondents who are risk-averse in both specifications (N = 2,731). We assume equal wealth

shares (Γi = 1/N).

Figure 5 reports the equilibrium expected returns under two scenarios. The baseline case sets

beliefs to zero (Di = I) and solves equation (10); the beliefs-adjusted case uses the estimated belief

distortion matrix and solves equation (8).

23



Under preferences alone, funds with more globes earn higher returns than funds with fewer

globes—the aggregate ESG taste ᾱ3,2 is negative (−0.122), meaning investors on average require

compensation for holding assets with better ESG ratings. This is consistent with the contour plots

in Figure 3, which show that α̂3 shifts negative for most respondents once beliefs are controlled for.

When beliefs are introduced, the return spread compresses. Investors who expect high-globe funds

to outperform bid up their prices, reducing required returns on high-globe assets and amplifying

required returns on low-globe assets. Figure 5 shows deviations from the 3-globe benchmark.

The annualized 5-to-1 globe spread is 4.30% under preferences alone and narrows to 3.10% in

the structural model. The belief channel thus accounts for roughly one-quarter of the ESG return

spread, with preferences driving the remainder. The equilibrium denominator Ajj is exponential

in the globe rating: for 5-globe assets, A55 is roughly 3.6 times larger than A11 for 1-globe assets.

This means that optimistic demand compresses returns of high-globe assets much more than it

amplifies returns of low-globe assets, producing a concave return gradient across globe ratings in

the structural model, compared to the linear gradient under preferences alone.

3.7 Belief dynamics

A natural question is whether the beliefs elicited in our survey would survive market experience,

or whether realized returns would discipline them. We investigate this through a belief-updating

exercise. Suppose that after observing equilibrium returns µ(k), investors revise their belief gradient

as a weighted average of their prior and the gradient implied by realized returns:

φ
(k+1)
1,i = λ φ

(k)
1,i + (1− λ) φ̂data

1 (µ(k)), (11)

where φ̂data
1 is the belief slope consistent with the realized return differential between 5-globe and

3-globe assets, and λ ∈ [0, 1] governs belief persistence.

Figure 6 displays the dynamics for several values of λ. All paths converge to a rational-

expectations fixed point φ∗ at which the belief slope investors hold is exactly consistent with

the return gradient the equilibrium delivers. In our calibration, φ∗ = 0.232, compared to the

survey mean of φ̄1 = 0.324. The survey beliefs are directionally correct—ESG assets do earn higher

returns in equilibrium due to the negative aggregate ESG taste ᾱ3,2—but overshoot by roughly
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one-third. Market experience would discipline this excess optimism downward, converging at a

rate determined by λ.

The annualized 5-to-1 globe spread at the rational-expectations fixed point is 3.42%, between the

preference-only value (4.30%) and the survey-belief value (3.10%). This confirms that the long-run

equilibrium would partially self-correct through market experience. Importantly, the fixed point is

not at φ∗ = 0. Setting beliefs to zero would be inconsistent with the equilibrium the preference-only

model delivers.

3.8 Determinants of belief slopes

To explore the main economic channels driving beliefs about expected returns across globe ratings,

we regress the estimated slope parameter φ̂1,i on the answers to the questions we asked about

beliefs along with the same set of control variables for individual characteristics used in previous

analyses. Table 5 reports regression estimates for several specifications. Column (1) includes

only demographic characteristics, while column (2) adds measures of environmental literacy and

pro-environmental behavior, and column (3) further incorporates financial literacy. Columns (4)–(8)

sequentially include responses to individual belief questions, column (9) adds preferences for ESG,

and column (10) combines all belief-related variables and ESG preferences jointly.

Regressing the gradient φ̂1,i on the set of demographic control variables, the results in column

(1) show a positive and statistically significant association (at the 5% level) with holding a univer-

sity degree (bachelor’s or higher) and being female. This result aligns with Nilsson (2008), who

documents that female investors and individuals with higher levels of education are significantly

more likely to allocate a larger share of their portfolios to socially responsible investments. The

coefficients for age and income are not statistically significant.31 Giglio et al. (2021) note that

observable characteristics explain only a small part of the heterogeneity in expectations about the

performance of ESG investments. Adding environmental literacy and environmental behavior in

column (2) shows a statistically significant positive association: respondents with higher environ-

mental literacy, and to a lesser extent with stronger environmental behavior, tend to hold more

31Similarly, the coefficients for the additional control variables marital status and having children are insignificant.
The only additional demographic variable that reaches statistical significance at the 5% level is a negative coefficient
(relative to Ontario) for respondents residing in Québec.

25



favorable views toward ESG.32 This finding is consistent with existing survey evidence indicating

that limited knowledge of ESG issues remains a key barrier to ESG investing (Invesco, 2021). One

channel through which environmental literacy may influence beliefs is trust. A survey conducted

by the Ontario Securities Commission (OSC, 2025) documents a strongly inverse relationship

between familiarity with ESG ratings and trust in ESG ratings. Our survey includes a treatment

effect in which some respondents received additional information suggesting that Morningstar

is a trustworthy rating agency. The estimated coefficient is indeed positive and significant at the

10% level in all specifications. When we include financial literacy in column (3), the coefficient on

education becomes insignificant. Appendix G further decomposes financial literacy and analyzes

the five individual questions separately. The main finding is that respondents who incorrectly

answer the question on the inverse relationship between bond yields and prices are more optimistic

about ESG returns (Andersen et al., 2019), whereas correct answers to the other financial literacy

questions are associated with higher expected returns on ESG investments.

Next, we examine whether responses to individual questions about the perceived impact of

various ESG-related factors are associated with respondents’ beliefs about the expected future

returns of ESG investments. The belief that stakeholders favor ESG (column 5) and that ESG

enhances a firm’s reputation (column 6) are positively and significantly associated with higher

expected ESG investment returns. In contrast, respondents with a more skeptical stance toward

ESG, those who view it as costly (column 7) or as merely a temporary trend (column 8), report

significantly lower return expectations for sustainable investments.

In column (9), we include responses to the question of whether respondents prefer ESG in-

vestments and consider financial returns to be of secondary importance. The coefficient for this

stated ESG preference is positive but insignificant. Thus, preferences for ESG investments are not

associated with more favorable views on the future returns of funds with higher globe ratings.

Finally, in column (10), we include all five questions on respondents’ views about the impact of

ESG on firm value, along with the question on their ESG investment preferences. The key finding is

that the views that stakeholders favor ESG and ESG boosts reputation remain significantly positive,

and the view that ESG is a short-lived trend remains significantly negative.33 The coefficient for

32Whenever both environmental and financial literacy are included, the coefficient on environmental literacy loses
statistical significance, while the other coefficients remain largely unchanged.

33When we instead construct a single variable for ESG beliefs, defined as the average of responses to all five questions
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preferences for ESG remains insignificant.

4 Conclusion

This paper develops and estimates a structural discrete-choice model of portfolio allocation with

random effects that maps observed investment decisions into individual-level preferences for

expected returns, financial risk, and sustainability. A central contribution of the framework is that

it explicitly separates non-pecuniary preferences for sustainability from beliefs about the future

financial performance of ESG investments (values versus value). Rather than imposing that investors

derive positive utility from sustainability characteristics, the model allows willingness to pay for

ESG attributes to vary across individuals, both in magnitude and sign. Using a large-scale survey

with randomized mutual fund allocation scenarios and elicited expectations about future ESG

returns, we recover investors’ willingness to pay for sustainability and conventional financial risk

while accounting for heterogeneous beliefs and preferences.

We find that investor demand for ESG investments is primarily driven by beliefs about future

financial performance rather than by intrinsic sustainability preferences. Although the average

willingness to pay for sustainability is modestly positive when estimated using historical return

information, it becomes negative once subjective beliefs about future returns are incorporated

into the model. Investments in highly rated ESG funds therefore appear to reflect optimistic

expectations about future returns rather than a strong willingness to sacrifice financial performance

for sustainability objectives.

The analysis further highlights important differences between environmental and financial

literacy. Environmental literacy and pro-environmental behavior are both strongly associated with

willingness to pay for ESG characteristics, whereas willingness to pay for lower financial risk is

unrelated to environmental literacy, environmental behavior, or beliefs about the effect of ESG on

firm value. Instead, aversion to financial risk is negatively associated with financial literacy. These

patterns suggest that environmental and financial literacy capture distinct dimensions of investor

knowledge. We also document meaningful heterogeneity across demographic groups, including a

significant gender effect, with women placing greater weight on ESG considerations.

(with the scales of the last two questions inverted), the coefficient is 0.053 and statistically significant at the 1% level.
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Taken together, the results underscore the importance of jointly modeling preferences, beliefs,

and investor heterogeneity when studying demand for sustainable investments. More broadly, the

findings suggest that flows into ESG assets may be sensitive to changes in investors’ expectations

about future performance. If ESG demand is primarily belief-driven rather than rooted in strong

non-pecuniary preferences, shifts in return expectations could have important implications for the

stability and long-run growth of sustainable investing.
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Figures

Figure 1: Expected excess returns for different ESG ratings

We elicited the conditional expectations of survey respondents for the future returns of a fund that had earned 50% over
the past ten years, given different Morningstar globe ratings. The bars display the annualized median excess return (in
%) relative to the historical return. Means and box plots are reported in Figure A2 in the Appendix.
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Figure 2: Distribution of the belief parameter φ1

The histogram shows the distribution of parameter estimates for φ1 for the 2,731 respondents in the sample who are
risk-averse in both specifications, the baseline model and the beliefs-adjusted model.
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Figure 3: Heterogeneity in the willingness to pay for ESG and the willingness to pay for less risk

The histogram contour plot shows the density and distribution of the willingness to pay for ESG, α̂3/α̂1, on the vertical
axis and the willingness to pay for less risk, −α̂2/α̂1, on the horizontal axis. Panel (a) plots the estimates for the baseline
model with observed and unobserved heterogeneity, but without beliefs, and Panel (b) for the beliefs-adjusted model.
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Figure 4: Heterogeneity in the willingness to pay for higher ESG ratings and less risk

The figure reports standardized z-scores for all continuous explanatory variables, while categorical and indicator
variables remain unstandardized, from regressions of the willingness to pay for higher ESG ratings, α̂3/α̂1, and the
willingness to pay for lower financial risk, −α̂2/α̂1, on the set of explanatory variables used in Tables 3 and 4. Additional
controls included in both regressions but not displayed are marital status and province. Vertical lines denote 95%
confidence intervals around the coefficient estimates.
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Figure 5: Equilibrium ESG premium by globe rating

This figure reports the deviation of equilibrium expected returns from the 3-globe benchmark (in percentage points,
10-year horizon) for five assets indexed by Morningstar globe rating. The baseline model “Preferences only” sets
belief distortions to zero (Di = I) and solves equation (10); The beliefs-adjusted model “Preferences + beliefs” uses
the estimated belief distortion matrix Di and solves equation (8). Preference parameters are from the belief-adjusted
specification (column 4 of Table 2), with ratios α1,i/α2,i and α3,i/α2,i winsorized at the 1st and 99th percentiles. The
sample is restricted to N = 2,731 respondents who are risk-averse in both specifications. Market weights are equal
(wm,j = 1/5) and the common 10-year variance is σ2

j = 0.40.
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Figure 6: Belief convergence under Bayesian updating

This figure plots the mean belief slope φ̄1 over successive periods under the updating rule φ
(k+1)
1,i = λ φ

(k)
1,i + (1−

λ) φ̂data
1 (µ(k)), where φ̂data

1 is the belief gradient implied by the realized equilibrium return differential between 5-globe
and 3-globe assets (equation 4). Each line corresponds to a different persistence parameter λ. All paths start from the
survey-estimated beliefs (φ̄1 = 0.324) and converge to the rational-expectations fixed point φ∗ = 0.232 (dotted red line),
at which subjective beliefs are consistent with equilibrium returns. At the fixed point, the annualized 5-to-1 globe spread
is 3.42%, between the preference-only value (4.30%) and the survey-belief value (3.10%).
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Tables

Table 1: Descriptive statistics

This table compares descriptive statistics of the Canadian population (age 25-65) with our survey sample. Population
data is from the 2021 Canadian Census (Statistics Canada, 2023). The number of respondents to the survey is 3,000. We
approximate the mean age of the population aged 25–65 (45.7 years) by multiplying the midpoint of each age group by
the fraction that group represents in the total population; for age 65 that falls into the 65–69 age group, which accounts
for 6.0% of the total population, we assume a uniform distribution and add 65× (6.0%/5). The resulting weighted sum
is then divided by the total population share of all included age groups. The education level "college" includes college,
CEGEP, trade certificates, other non-university certificates or diplomas, and university certificates below the bachelor’s
level. For income, respondents could choose whether or not to provide an answer, and in cases of non-response, we used
unfolding brackets. We have 2,166 observations for annual income and employ multiple imputation to assign missing
values with information from the bracketing, conditional on basic sociodemographic covariates (education, age and age
squared, female, and province).

Population (N = 525,829) Sample (N = 3,000)
Mean Std. dev. Mean Std. dev.

Characteristics
Age 45.7 49.0 10.5
Female (%) 50.9 41.7
French survey (%) 18.4
Has children (%) 51.9

Education
High school or less (%) 32.8 10.9
College (%) 34.3 31.6
Bachelor degree or more (%) 32.5 57.4

Province
Ontario (%) 38.9 42.0
Quebec (%) 22.8 22.8
British Columbia (%) 13.8 15.4
Alberta (%) 11.8 10.8
Other (%) 12.8 9.0

Marital Status
Married or common-law (%) 66.6 62.5
Widowed, separated or divorced (%) 10.1 10.4
Never married (%) 23.1 27.1

Financials
Annual household income (imputed) (’000 $) 118.7 156.5
Annual household income (’000 $) 124.3 70.6 123.0 177.9
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Table 2: Preference estimates with heterogeneity

This table presents preference parameter estimates for two specifications, the baseline and the beliefs-adjusted models. For each
specification, the odd columns presents the constant parameter estimates over our sample and the even columns allow for observed
and unobserved heterogeneity.

Baseline Beliefs-adjusted

(1) (2) (3) (4)
Returns α1,i

Constant 2.97 11.80 1.66 6.49
(0.07) (0.51) (0.05) (0.34)

40 to 54 0.81 0.65
(0.34) (0.23)

55 to 65 -1.22 -0.37
(0.33) (0.23)

Female -1.68 -0.81
(0.25) (0.18)

Fin. Literacy 0.50 0.21
(0.10) (0.07)

Variance α2,i
Constant -5.82 -59.07 -4.74 -43.66

(0.09) (2.41) (0.08) (2.06)
40 to 54 0.23 -1.44

(1.22) (1.11)
55 to 65 4.95 4.26

(1.24) (1.10)
Female -1.82 -3.78

(0.98) (0.92)
Risk Aversion 1 0.69 -0.20

(1.73) (1.51)
Risk Aversion 2 15.09 14.17

(1.31) (1.22)
Risk Aversion 3 29.99 26.12

(1.44) (1.33)
Risk Aversion 4 44.70 33.81

(1.89) (1.62)
Fin. Literacy 1.15 0.37

(0.49) (0.41)
Sustainability Rating α3,i

Constant 0.75 -1.21 0.26 -2.37
(0.75) (0.20) (0.03) (0.18)

40 to 54 0.21 0.003
(0.11) (0.11)

55 to 65 0.30 0.37
(0.11) (0.12)

Female 0.41 0.51
(0.09) (0.09)

Green Literacy 1.60 1.09
(0.17) (0.16)

Green Behaviors 0.97 0.83
(0.30) (0.28)

ESG Preference 0.21 0.08
(0.05) (0.05)

Heterogeneity Ω
ln σ2,2 7.10 6.64

(0.03) (0.03)
ρ3,2 0.15 0.21

(0.04) (0.04)
ln σ3,3 0.52 0.44

(0.08) (0.09)
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Table 3: Willingness to pay for better ESG ratings

This table presents linear regressions of the willingness to pay for ESG, α̂3/α̂1, on preferences for ESG, positive beliefs
about ESG, environmental and financial literacy, and environmental behavior. These variables are based on responses to
survey questions and their construction is explained in Appendices C and D. The control variables include categorical
variables for age (the omitted base category is shown in parenthesis), education, and risk aversion, income measured
in $100,000s, and indicator variables for gender and a treatment capturing whether respondents were reassured that
Morningstar is a reliable data source. See the caption of Table 1 for further details on the socio-demographic variables.
Additional control variables not reported in the table are categorical variables for marital status and province, and
an indicator variable for whether respondents have children. Table O2 in the Online Appendix reports the full set of
parameter estimates. Statistical significance at the 10%, 5%, and 1% levels is denoted by *, **, and ***, respectively. Robust
standard errors are reported in brackets.

(1) (2) (3) (4) (5) (6) (7)

Preference for ESG 0.045*** 0.022* 0.022*
(0.012) (0.012) (0.012)

Positive ESG beliefs 0.101*** 0.097*** 0.095***
(0.010) (0.011) (0.011)

Environmental literacy 0.082*** 0.079*** 0.078*** 0.070*** 0.070*** 0.070***
(0.004) (0.004) (0.004) (0.004) (0.004) (0.004)

Environmental behavior 0.072*** 0.073*** 0.061*** 0.043*** 0.039*** 0.040***
(0.007) (0.007) (0.007) (0.007) (0.008) (0.008)

Financial literacy 0.010** 0.009** 0.007 0.006 0.008*
(0.004) (0.004) (0.004) (0.004) (0.004)

Risk aversion (average)
Below average -0.031***

(0.012)
Above average 0.010

(0.014)
Age (25-39)

40-54 0.052*** 0.062*** 0.061*** 0.059*** 0.058*** 0.057*** 0.055***
(0.014) (0.013) (0.013) (0.013) (0.013) (0.013) (0.013)

55-65 0.152*** 0.133*** 0.130*** 0.129*** 0.122*** 0.122*** 0.116***
(0.015) (0.014) (0.014) (0.014) (0.014) (0.014) (0.014)

Education (high school or less)
University diploma 0.038* 0.009 0.006 0.007 0.009 0.009 0.013

(0.020) (0.018) (0.018) (0.018) (0.018) (0.018) (0.018)
Bachelor or higher 0.079*** 0.011 0.006 0.007 0.006 0.007 0.013

(0.019) (0.017) (0.018) (0.018) (0.018) (0.018) (0.018)
Income (’000 $) 0.003 0.001 0.000 0.000 0.001 0.001 0.001

(0.003) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004)
Female 0.133*** 0.156*** 0.157*** 0.157*** 0.142*** 0.142*** 0.136***

(0.011) (0.011) (0.011) (0.011) (0.010) (0.010) (0.011)
Treatment 0.006 0.007 0.007 0.006 0.007 0.006 0.007

(0.011) (0.010) (0.010) (0.010) (0.010) (0.010) (0.010)

43



Table 4: Willingness to pay for less risk

This table presents linear regressions of the willingness to pay for less risk, −α̂2/α̂1, on preferences for ESG, positive
beliefs about ESG, financial and environmental literacy, and environmental behavior. The control variables include
categorical variables for age, education, marital status, and risk aversion, and an indicator variable for gender. The
last two lines show interaction terms for female respondents having children, and male respondents having children.
The parameters estimates for the indicator variables for provinces are reported in Table O3 in the Online Appendix.
Statistical significance at the 10%, 5%, and 1% levels is denoted by *, **, and ***, respectively. Robust standard errors are
reported in brackets.

(1) (2) (3) (4) (5) (6) (7)

Preference for ESG 0.102 0.117 0.117 0.124 0.124
(0.139) (0.148) (0.148) (0.140) (0.140)

Positive ESG beliefs -0.052 -0.014 -0.015 -0.107 -0.108
(0.124) (0.130) (0.130) (0.122) (0.122)

Financial literacy -0.331*** -0.330*** -0.306*** -0.306*** -0.131** -0.131**
(0.057) (0.058) (0.062) (0.062) (0.059) (0.059)

Environmental literacy -0.061 -0.061 -0.014 -0.014
(0.057) (0.057) (0.054) (0.054)

Environmental behavior -0.027 -0.026 0.091 0.092
(0.098) (0.098) (0.093) (0.093)

Risk aversion (average)
Below average -1.871*** -1.869***

(0.129) (0.128)
Above average 1.565*** 1.567***

(0.197) (0.197)
Age (25-39)

40-54 -0.037 0.000 0.001 -0.004 -0.006 -0.164 -0.165
(0.176) (0.176) (0.176) (0.177) (0.177) (0.166) (0.166)

55-65 0.227 0.364** 0.367** 0.370** 0.369** -0.104 -0.105
(0.182) (0.184) (0.185) (0.186) (0.186) (0.175) (0.175)

Education (high school or less)
University diploma -0.812*** -0.704*** -0.704*** -0.694*** -0.701*** -0.300 -0.307

(0.241) (0.241) (0.241) (0.241) (0.241) (0.231) (0.231)
Bachelor or higher -0.799*** -0.531** -0.529** -0.508** -0.521** -0.023 -0.035

(0.232) (0.235) (0.236) (0.237) (0.237) (0.226) (0.226)
Income (’000 $) -0.042 -0.023 -0.023 -0.021 -0.021 0.015 0.015

(0.057) (0.048) (0.047) (0.047) (0.047) (0.028) (0.028)
Female 1.461*** 1.340*** 1.343*** 1.324*** 1.458*** 0.863*** 0.982***

(0.138) (0.139) (0.140) (0.141) (0.202) (0.134) (0.188)
Maritial status (married)

Divorced/separated -0.314 -0.314 -0.314 -0.315 -0.305 -0.238 -0.229
(0.226) (0.226) (0.226) (0.226) (0.226) (0.211) (0.211)

Single 0.238 0.187 0.190 0.185 0.187 0.106 0.108
(0.184) (0.182) (0.182) (0.182) (0.182) (0.171) (0.171)

Have children -0.340** -0.342** -0.345** -0.350** -0.331**
(0.157) (0.156) (0.156) (0.156) (0.148)

Female × children -0.502** -0.466**
(0.240) (0.228)

Male × children -0.240 -0.234
(0.177) (0.167)
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Table 5: Explaining belief slopes (φ̂1)

This table presents linear regressions of the slope parameter estimates φ̂1 on respondents beliefs about ESG issues.
Positive (negative) values for φ̂1 indicate higher (lower) expected returns for funds with better ESG ratings (more
Morningstar globes). The individual survey questions on beliefs are coded on a scale from 1 ("strongly disagree") to
5 ("strongly agree") and the exact wording of the question is reported in Table A5 of the Appendix. The variables for
preferences for ESG, environmental and financial literacy, and environmental behavior are based on responses to survey
questions and their construction is explained in Appendices C and D, and respondents characteristics in the caption of
Table 1. We also include a treatment capturing whether respondents were reassured that Morningstar is a reliable data
source. Table O4 in the Online Appendix reports the full set of parameter estimates. Statistical significance at the 10%,
5%, and 1% levels is denoted by *, **, and ***, respectively. Robust standard errors are reported in brackets.

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
Survey questions on beliefs

Regulations harm polluters 0.008 0.005
(0.008) (0.008)

Stakeholders favor ESG 0.045*** 0.026***
(0.008) (0.010)

ESG boosts reputation 0.047*** 0.032***
(0.008) (0.010)

ESG practices are costly -0.029*** -0.016*
(0.008) (0.010)

ESG overvalued trend -0.037*** -0.025**
(0.009) (0.010)

Preference for ESG 0.005 -0.010
(0.008) (0.009)

Environmental literacy 0.008*** 0.004 0.004 0.001 0.001 0.003 0.003 0.004 -0.000
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003)

Environmental behavior 0.011** 0.011** 0.011** 0.002 0.002 0.010** 0.010** 0.010* 0.000
(0.005) (0.005) (0.005) (0.005) (0.005) (0.005) (0.005) (0.006) (0.006)

Financial literacy 0.010*** 0.010*** 0.009*** 0.008** 0.011*** 0.011*** 0.010*** 0.009**
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003)

Age (25-39 omitted)
40-54 -0.000 0.001 0.000 0.001 -0.001 -0.002 -0.001 0.000 0.000 -0.002

(0.010) (0.010) (0.010) (0.010) (0.010) (0.010) (0.010) (0.010) (0.010) (0.010)
55-65 0.008 0.006 0.003 0.003 0.001 -0.000 0.001 0.001 0.003 -0.003

(0.010) (0.010) (0.010) (0.010) (0.010) (0.010) (0.010) (0.010) (0.010) (0.010)
Education
(high school or less omitted)

University diploma 0.022* 0.018 0.016 0.016 0.015 0.016 0.016 0.016 0.016 0.015
(0.013) (0.013) (0.012) (0.012) (0.012) (0.012) (0.012) (0.012) (0.012) (0.012)

Bachelor or higher 0.029** 0.022* 0.016 0.016 0.017 0.016 0.015 0.015 0.016 0.016
(0.012) (0.012) (0.012) (0.012) (0.012) (0.012) (0.012) (0.012) (0.012) (0.012)

Income (’000 $) 0.003 0.003 0.002 0.002 0.003 0.003 0.003 0.002 0.002 0.003
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)

Female 0.015** 0.017** 0.019** 0.019** 0.014* 0.014* 0.016** 0.016** 0.019** 0.010
(0.008) (0.008) (0.008) (0.008) (0.008) (0.008) (0.008) (0.008) (0.008) (0.008)

Treatment 0.012* 0.012* 0.012* 0.012 0.013* 0.013* 0.012* 0.012* 0.013*
(0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007)
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Appendix

A Estimation

Estimation. Let xi represent all the shifters for a given respondent and θ = (α′1, α′2, α′3, vechΩ′ν)′

be the vector of all parameters to be estimated. Also, let ci = (ci1, · · · , ciT)
′ be the vector of choices.

Conditional on νi, the probability of observing cit = c is given by

pit(xi, νi, θ) = Pr(cit = c|xi, νi, θ) =
exp(Vit,c(xi, νi, θ))

∑c′ exp(Vit,c′(xi, νi, θ))
. (12)

Given the independence of εit,c over choice situations, we have

pi(xi, νi, θ) = Pr(ci|xi, νi, θ) =
T

∏
t=1

pit(xi, νi, θ) (13)

Since νi is multivariate normal,

pi(xi, θ) =
∫

ν
pi(xi, νi, θ)φ3(νi)dν (14)

where φ3(·) is the trivariate normal density with covariance matrix Ων.

Instead of solving this integral by quadrature, we use an unbiased simulator of this probability.

We take S draws, {ν̃i,s}S
s=1 from the N(0, Ων) distribution and compute

p̃i(xi, θ) =
1
S ∑

s
pi(xi, ν̃i,s, θ). (15)

p̃i(·) is unbiased for fixed S and consistent for S → ∞.34 The maximum likelihood estimator

resulting from replacing pi(·) with p̃i(·) is biased because the simulator is not an unbiased estimator

of log pi(·) due to Jensen’s inequality. However, the bias of the maximum simulated likelihood is

known to be small in most applications. We minimize this bias by using a large S. The estimator is

given by

θ̂MSL = arg max
θ

1
N ∑

i
log p̃i(xi, θ) (16)

34Technically, we draw a set of N(0, 1) draws η̃i,s for each respondent, s = 1, ...S. We keep those fixed in the estimation.
If Lν is the Choleski decomposition of Ων, then ν̃i,s = Lνη̃i,s are drawn from N(0, Ων).
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The covariance matrix of the estimates is estimated using the outer product of the gradient (OPG)

formula and numerical gradients.

Recovering preferences. To evaluate the choices that respondents make, marginal rates of substi-

tution are central. A natural way to express preferences is in terms of expected returns, i.e., the

additional expected return a respondent requires, or is willing to forgo, in order to increase another

attribute. Under the linear utility specification we adopt, marginal rates of substitution are constant.

Specifically, by dividing the negative of each shifter, α2,i and α3,i, by α1,i, we obtain a measure

of willingness to pay. Allowing for unobserved heterogeneity in the denominator of this ratio

would produce highly unstable distributions. We therefore fix Ω1,1 = 0, restricting unobserved

heterogeneity to the other two attributes (variance and sustainability ratings), while still allowing

for observed heterogeneity in α1,i.

For each respondent, we seek estimates of αi = (α1,i, α2,i, α3,i). Given the observables, (ci, xi), an

unbiased estimate of these preference loadings is given by

E(αa,i|ci, xi) = xa,iα̂a + E(νa,i|ci, xi) (17)

The last term can be estimated using Bayes Rule since,

E(νa,i|ci, xi) =
∫

νa,i
pi(xi, νi, θ)

pi(xi, θ)
φ3(νi)dν (18)

One can replace the integral with a simulator,

ν̂a,i =
1
S ∑

s
ν̃ai,s

pi(xi, ν̃i,s, θ)

p̃i(xi, θ)
(19)

using the estimated covariance matrix Ω̂ν. We obtain a tuple (α̂1,i, α̂2,i, α̂3,i) with distribution FN(αi)

in the sample.

47



B Equilibrium model derivations

Derivation of Proposition 1. Investor i maximizes

Vi = α1,i ω′i Diµ−
α2,i

2
ω′iΣωi + α3,i ω′i g (20)

over portfolio weights ωi, where Di = diag(exp(π̂i,g1), . . . , exp(π̂i,gJ )) is the belief distortion matrix

from equation (6). The first-order condition is

α1,i Diµ− α2,i Σωi + α3,i g = 0, (21)

yielding

ωi =
1

α2,i
Σ−1
(

α1,i Diµ + α3,i g
)

. (22)

Market clearing requires ∑i Γi ωi = wm. Substituting and premultiplying by Σ:

(
∑

i
Γi

α1,i

α2,i
Di

)
︸ ︷︷ ︸

≡ A

µ +

(
∑

i
Γi

α3,i

α2,i

)
︸ ︷︷ ︸

≡ ᾱ3,2

g = Σ wm. (23)

Since Σ and each Di are diagonal, A is diagonal with entries

Ajj = ∑
i

Γi
α1,i

α2,i
exp(π̂i,gj). (24)

Solving asset by asset:

µj =
σ2

j wm,j − ᾱ3,2 gj

Ajj
, j = 1, . . . , J. � (25)

C Environmental literacy, environmental behavior, and financial liter-

acy

We construct indices from survey responses to measure environmental literacy and environmental

behavior. We then examine the main determinants of environmental literacy and the factors
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influencing environmental behavior. For comparison, we also analyze the results of a financial

literacy index based on the Big Five questions introduced by (Lusardi and Mitchell, 2008, 2011)

and complemented with two additional questions that have been used in the 2009 and 2012 U.S.

National Financial Capability Study (FINRA, 2009, 2013).

Environmental literacy. To assess environmental literacy, we designed a set of five questions

that cover key topics related to environmental issues: knowledge of the commitment under the

Paris Agreement to limit global warming to 2◦C above pre-industrial levels, the greenhouse

effect, different types of greenhouse gases, the definition of a company’s carbon footprint, and

the functioning of the cap-and-trade carbon market.35 Table A1 reports the full wording of the

questions. From the answers to the five multiple choice questions, we then create an index of

environmental literacy (on a scale from 0 to 5) by counting the number of correct answers. The

responses to the individual questions are heterogeneous, with an average success rate of 52%. The

questions also vary in difficulty, with the proportions of correct answers ranging from 21% to 76%.

The heat map in Figure A3(a) illustrates that environmental literacy is related to financial

literacy, despite the considerable dispersion. The financial literacy index (on a scale from 0 to

5) corresponds to the number of correct answers to the Big Five financial literacy questions.36

The strength of association between the two categorical variables, Cramér’s V is 0.239, and the

corresponding chi-square test rejects independence (highly significant with a p-value = 0.000).

To further examine the determinants of environmental literacy, Table A4 presents the results of

the regression analysis. We find that the youngest group, aged 25 to 39, consistently demonstrates

a level of environmental literacy comparable to that of respondents in age group 40-54. Only the

oldest group in our sample shows a significantly higher level of environmental knowledge than

respondents in their late 20s. The coefficient in column (1) for individuals aged 55 to 65 years is

significantly higher, whereas the coefficient for the age group 40 to 54 is positive but insignificant

compared to the age group 25-39. Notably, this pattern also holds when we use a more granular

35Whereas Anderson and Robinson (2022) asked five questions to assess the knowledge regarding the cost efficiency
of low-energy light bulbs, the ozone layer, food waste, energy consumption on heating and cooling homes, and the fauna
in polar regions, our questions focus on carbon emissions. Filippini et al. (2024) survey the knowledge and skills of the
respondents to identify and evaluate financial products based on their reported sustainability characteristics.

36The Big Five questions assess understanding of interest compounding, inflation, risk diversification, bond pricing,
and mortgages.
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age breakdown. We therefore do not observe the inverse U-shaped relationship with age that

is well-established for financial literacy (Agarwal et al., 2009, Lusardi et al., 2010, Lusardi and

Mitchell, 2011, Lusardi et al., 2014, Lusardi and Tufano, 2015, Finke et al., 2017). Since our sample

excludes individuals older than 65 years, we do not capture the potential decline in knowledge

among the elderly, often attributed to age-related cognitive decline and the reduced capacity to

process complex information, or reduced involvement in financial matters.

The results in column (1) also show the expected positive relationship between environmental

literacy and education. The coefficients for both “university diploma” and “bachelor or higher” are

statistically significant at the 1% level.37 The coefficient of household income is also positive, but

significant only at the 10% level.38,39 Furthermore, female respondents have significantly lower

levels of environmental literacy.40 Similar gender differences have been documented for financial

literacy (e.g., Lusardi and Mitchell, 2008, Bucher-Koenen and Ziegelmeyer, 2014, Almenberg and

Dreber, 2015). Anderson et al. (2017) and Bucher-Koenen et al. (2025) suggest that part of the gender

gap in financial literacy may be attributed to women’s lower confidence in financial matters, as

reflected in their disproportionately frequent selection of the response “I don’t know”. We observe

a similar pattern in our data for environmental literacy questions: female respondents select “I

don’t know” 54% more often than male respondents. However, this gender difference is smaller

than that observed for financial literacy questions (discussed below), where female respondents

choose this option more than twice as often. This suggests that women respond with relatively

greater confidence to environmental questions compared to financial ones.41

The significance of the coefficients for higher environmental literacy among individuals with

more education and the negative coefficient for female respondents remains, and the coefficient

37The proportion of respondents with four or five correct answers is more than twice as high among those with a
Bachelor’s degree (30.2%) compared to those with a high school diploma or less (14.6%).

38Because income is correlated with age and education, the coefficient from regressing environmental literacy on
income alone is somewhat larger (0.080), though it remains only marginally significant at the 10% level. When we include
additional controls in columns (2) and (3), the coefficient on income decreases in magnitude and becomes statistically
insignificant.

39Filippini et al. (2024) observe similar relationships for their measures of sustainable finance literacy with the financial
literacy measure of Lusardi and Mitchell (2008), university education, and income. The results align also with the
findings for the relation of financial literacy with education (Lusardi and Mitchell, 2011, Lusardi et al., 2014, Klapper
et al., 2015, Brown et al., 2016) and income (Bucher-Koenen and Lusardi, 2011).

40The share of male respondents answering four or five questions correctly is nearly double that of female respondents
(31.7% versus 16.6%).

41Bucher-Koenen et al. (2025) further show that when applying a scoring method that penalizes incorrect answers
(assigning 1 point for correct, 0 for “I don’t know”, and –1 for incorrect responses), the gender gap in financial literacy
widens, indicating that women’s greater reluctance to guess may mask underlying knowledge differences.
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estimates are largely unaffected when controlling for a range of socioeconomic and demographic

characteristics in column (2), including marital status, parenthood, and province of residence.42

These results also persist in column (3) when we add environmental behavior and financial literacy

as explanatory variables.43 Environmental literacy is positively related to both environmental

behavior and financial literacy. Since financial literacy is positively associated with age and

education and also exhibits a gender gap, the coefficients for these variables become smaller once

financial literacy is included in the regression.

Environmental behavior. Next, we examine responses to the questions on environmental behav-

ior. We construct again an index (on a scale from 1 to 5) based on responses to five questions about

whether individuals recycle, prioritize low-emission mobility options, actively seek to reduce waste,

consider ethical or sustainability factors when making purchases, take into account the carbon

impact of air travel, or have adjusted their diet due to environmental or social concerns.44 A usual

caveat is that we cannot rule out that respondents’ stated attitudes in the survey diverge from

actual behavior (Bertrand and Mullainathan, 2001). Figure A4(a) shows the cumulative percentages

of respondents answering from “strongly disagree” to “strongly agree” to the five individual

questions. Although most of the respondents report recycling and avoiding single use items (with

a mean = 3.97), only a minority consider emissions when selecting air fares (mean = 2.89), and even

fewer have modified their diet in response to environmental or social concerns (mean = 2.74).

Figure A3(b) illustrates the relationship between environmental behavior and environmental

literacy. The link is weaker than between environmental and financial literacy, with Cramer’s V =

0.107. This finding supports the knowledge–action gap documented in the psychology literature, in

which individuals may possess substantial environmental knowledge but fail to adopt correspond-

ing behaviors (e.g., Kaiser and Fuhrer, 2003, Frick et al., 2004, Geiger et al., 2019, Liu et al., 2020),

also shown in literature reviews and meta-studies (e.g., Hines et al., 1987, Kollmuss and Agyeman,

2002, Bamberg and Möser, 2007, M. Wiernik et al., 2013, Gifford and Nilsson, 2014).

42Of these additional controls, only one shows a statistically highly significant relationship: respondents from the
province of Québec exhibit significantly higher environmental literacy. This is consistent with the findings of the national
survey on climate change conducted by Schwartzberg et al. (2022), where Québec respondents registered the highest
percentage of correct responses overall, and for each of the ten individual questions.

43The only change is the coefficient for the marital status single, which is negative and statistically significant at the
10% level in column (2), but becomes insignificant once financial literacy is included in column (3).

44We take the average of the responses on Likert scales ranging from 1 (“strongly disagree”) to 5 (“strongly agree”).
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Columns (4)-(6) of Table A4 summarize the results of the regression analysis to assess which

factors are related to environmental behavior. Younger respondents tend to report more positive

attitudes and behaviors in response to environmental behavior questions (the coefficients for age

groups 40-54 and 55-65 are negative and significant at the level 1% in all specifications). Similarly,

holding a bachelor’s degree or higher is positively associated with environmental behavior.45

Women also score significantly higher on environmental behavior.46 Income is negatively related in

column (4), but loses its significance once marital status, an indicator variable for having children, or

province are included in columns (5) and (6).47 In column (6), environmental behavior is positively

associated with environmental literacy, but negatively with financial literacy (at the 1% and 5%

levels, respectively). Thus, controlling for other socioeconomic factors, younger respondents

with higher levels of education but lower levels of financial literacy are more likely to engage in

pro-environmental behavior.48 These results align with the large-scale cross-country analysis of

Piao and Managi (2024), who use quantile regression on data from 37 countries to examine how

socioeconomic, demographic, subjective, and psychological well-being characteristics influence the

pro-environmental behavior of individuals.49

Financial literacy. Finally, we report the regression results for the financial literacy score using

the established Big Five questions from Mitchell and Lusardi (2011) and the 2009 and 2012 U.S.

National Financial Capability Study (FINRA, 2009, 2013). The results in columns (7) and (8) of

Table A4 reflect the established findings in the literature showing that financial literacy increases

with age, excluding the decline typically observed among individuals older than 65, who are

not included in our survey sample. In contrast to environmental literacy, financial literacy is

significantly lower among the youngest age group and increases with age. Financial literacy is

45The coefficient for “college” is only marginally significant in column (4), but no longer when other controls are
included in columns (5) and (6).

46The mean score for female respondents is 3.35, compared to 3.18 for non-female respondents, and the difference is
statistically significant at the 1% level based on a t-test.

47The inclusion of each of the three control variables individually renders the coefficient statistically insignificant,
although its magnitude remains largely unchanged.

48There are also notable provincial effects. The coefficients for Alberta, a province with a resource-dependent economy
centered on oil and gas and a predominantly conservative political orientation, and to a lesser extent British Columbia,
are significantly negative (at the 1% and 5% levels, respectively).

49Large-scale survey evidence from the OECD (2023), covering nine countries, indicates that organic food consumption
is inversely related to age but positively associated with household income. In contrast, no clear age-related pattern is
observed for recycling behavior.
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positively and significantly associated with the level of education and, to a lesser extent, with

income, while the coefficient for female respondents is negative and significant at the 1% level.

Unlike environmental literacy, we find no significant provincial differences in column (8). Finally,

column (9) again shows that financial literacy is positively associated with environmental literacy

but negatively (albeit to a lesser extent) with pro-environmental behavior.50

D ESG beliefs and ESG preferences

ESG beliefs. Similarly to environmental behavior, we construct an index of ESG beliefs based on

five questions that assess whether respondents view ESG as positively or negatively affecting firm

value. More specifically, we asked respondents their views on whether future regulatory changes

will likely reduce the profits of polluting firms, whether ESG commitments increase firm value by

appealing to sustainability-minded stakeholders or by enhancing a firm’s reputation; or conversely,

whether ESG initiatives are costly and reduce firm value, and whether ESG is merely a short-lived

trend and firms with strong ESG ratings are overvalued. Figure A4(b) summarizes the cumulative

percentages of respondents who responded from “strongly disagree” to “strongly agree”. The

two statements that received the least support were those critical of ESG: the view that ESG is a

short-lived trend (with a mean = 2.85 on a scale of 1–5) and that ESG is costly and reduces firm

value (mean = 3.04). In contrast, the responses to the other three statements were more favorable,

indicating that ESG practices are perceived to enhance firm value, with an average score of 3.59.

Based on the five questions, we construct an index capturing the positivity of respondents’

beliefs about ESG. The responses are coded from 1 (“strongly disagree”) to 5 (“strongly agree”),

but we invert the scale for the two negatively framed statements, namely, that ESG is costly and

that it is a short-lived trend. The index is then defined as the average of the five scores. Column

(1) of Table A5 presents regression results that analyze the respondent characteristics associated

with positive ESG beliefs. In column (2) we additionally include environmental literacy and

environmental behavior, and in column (3) financial literacy.51 The findings that stand out are

50Financial literacy is also positively associated with respondents’ willingness to take financial risks (not reported).
This finding aligns with Lusardi and Mitchell (2007) for the U.S. and Van Rooij et al. (2011) for the Netherlands, both of
which show that individuals with higher financial literacy are more likely to invest in stocks and other risky assets.

51Strictly speaking, it is still a categorical variable bounded between 0-5 with increments of 0.2. However, we treat the
variable as a proxy for a continuous variable and use OLS regressions with robust standard errors. The distribution

53



that older respondents in the age group 55-65 and female respondents have more positive views

on the impact of ESG issues on firm value. Furthermore, respondents with a bachelor’s degree

or higher in column (1) express more positive views. Income does not appear to systematically

influence perceptions of the impact of ESG on firm value. Overall, older respondents, women, and

those with higher education tend to view ESG issues more positively. Coefficients for additional

control variables (marital status, parenthood, and province) are provided in Table O5 of the Online

Appendix.52 When environmental literacy and environmental behavior are added as explanatory

variables in column (2), both are positively and significantly associated with more favorable views

of the impact of ESG issues on firm value. Once environmental literacy is included, the coefficient

on education becomes statistically insignificant. In column (3), financial literacy is also positively

associated with ESG beliefs and significant at the 1% level; however, its coefficient is substantially

smaller than those of both environmental literacy and environmental behavior.

ESG preferences. To assess the preferences of the respondents for ESG investing, we directly

asked if they prioritize ESG considerations over financial returns (on a Likert scale from “strongly

disagree” to “strongly agree”).53 Columns (4)–(6) of Table A5 present regression results using this

measure as the dependent variable. The results indicate that the younger respondents express

significantly stronger preferences for ESG, particularly compared to the middle age group (40–54).

In their 2022 survey, Larcker et al. (2024) find that Generation X (43%) and Boomers (59%) are

unwilling to sacrifice retirement savings to hold shares in companies with lower emissions. In

contrast, the willingness to forgo financial returns is substantially higher among Millennials (78%).

In addition, being female is associated, on average, with a significantly stronger preference for ESG

investing.54

Two key findings emerge in column (5), where environmental literacy and environmental

across all 3,000 respondents resembles a normal distribution centered around a mean of 3.37 (median = 3.40). The results
remain qualitatively unchanged when using ordered logistic regressions.

52None of the coefficients for the categorical marital status variable or the indicator variable for parenthood are
significant. In column (1), the coefficient for Alberta (relative to Ontario) is negative (−0.110) and significant at the 1%
level. After environmental behavior is included in columns (2) and (3), the magnitude of this coefficient is reduced by
about half but remains significant at the 10% level.

53Figure A4(c) summarizes the cumulative percentages of respondents who responded from “strongly disagree”
to “strongly agree” with the statement that they prefer mutual funds that invest in companies that have a lower
environmental impact and are committed to social justice and ethical business practices because this is in line with their
personal values; and because financial returns are of secondary importance to them.

54There is also a notable provincial effect: respondents from Alberta report significantly lower ESG preferences.
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behavior are added as explanatory variables. First, environmental behavior is strongly related to

ESG preferences, whereas environmental literacy is not. Second, once environmental behavior

is included, the differences between age groups disappear, the coefficient for bachelor’s degree

or higher becomes significantly negative, and the gender effect for female respondents loses

significance. Adding financial literacy in column (6) does not materially alter the other coefficient

estimates. Its own coefficient is significantly negative, indicating that individuals with higher

financial literacy express weaker preferences for ESG investing. Taken together, the results suggest

that the younger, female respondents who engage more actively in pro-environmental behavior are

the most likely to favor ESG investments.

E Willingness to pay for lower-emission flights

To assess the willingness of respondents to pay for ESG-related attributes, we asked how much

more they would be willing to pay for a transatlantic flight with a 20% lower carbon footprint. We

first examine the extensive margin. About two out of five respondents (41.2%) indicate that they

are not willing to pay more for a less polluting flight. This substantial fraction is not particularly

surprising, since the OECD (2023) survey finds that only one third of respondents support a

tax on airline tickets or kerosene fuel.55 The willingness to pay (WTP) more for a flight with

lower emissions is closely related to the pro-environmental behavior of the respondents. Table A6

reports the responses to individual questions on environmental behavior along with the mean price

respondents are willing to pay. Those who “strongly agree” that they consider the carbon impact

of air travel are willing to pay a higher ticket price ($1,575.6) compared to those who “strongly

disagree” ($1,274.8). Overall, the table shows a gradual increase in the mean ticket price as the

agreement with pro-environmental behavior strengthens.

Table A7 shows in columns (1)-(3) the results of Poisson regressions to analyze the extensive

margin of WTP for a flight with lower emissions, and in columns (4)-(6) the results from OLS

regressions for the intensive margin. In the basic specification in column (1) none of the explanatory

variables shows a significant coefficient; thus, age, education, income, or gender do not impact

55In contrast, approximately two thirds of the respondents from the OECD (2023) survey favor investing in research to
develop cleaner air travel technologies and improving services for alternative modes of transportation.
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the willingness to pay a premium for a less polluting flight.56 When environmental behavior is

included in column (2), its coefficient is significantly positive. With the inclusion of environmental

behavior, the coefficient for the 55–65 age group becomes significantly positive. This indicates that

respondents in this age group, despite reporting fewer pro-environmental attitudes on average,

are more willing to pay a premium for a lower-emission flight. One possible explanation is that

older individuals may face fewer financial constraints, enabling them to act more consistently with

their environmental preferences when making purchasing decisions. In column (3), we include

measures of environmental and financial literacy. Both coefficients are negative and statistically

significant at the 1% level, but the magnitude of the coefficient for environmental behavior remains

considerably larger.

In columns (4)-(6) of Table A7 we test the intensive margin. We find that the youngest respondent

group (age 25-39), which is the omitted base category, has a significantly higher WTP than the

older respondents. Similarly, respondents with more education (bachelor’s degree and higher) and

female respondents exhibit a lower WTP. In all three specifications, income is negatively related

and marginally significant (at the 10% level), indicating that respondents with higher income are

less inclined to pay more for a lower-emission flight ticket.

In sum, the willingness to pay more for a flight with lower emissions (extensive margin) is not

associated with sociodemographic variables (apart from a negative coefficient for Alberta residents).

Among those willing to pay more (intensive margin), younger, male respondents, and individuals

with pro-environmental behaviors are willing to pay a higher price.57

F Stock market participation and ESG investments

Panel (a) of Figure A5 compares investments in the stock market and ESG products for different age

groups, and Panel (b) for different income brackets. Stock market participation varies between less

than 15% for the age group 25-30 to about 25% for the age group 60-65. This aligns with evidence

from other OECD countries, where direct stock market participation is typically 10–20%, increasing

56Only one additional control variable (reported in Table O6 of the Online Appendix) is statistically significant: the
coefficient for respondents from the province of Alberta is negative (−0.200 with a p-value = 0.001).

57In all three specifications (4)-(6), the coefficient for British Columbia (relative to Ontario) is positive and significant
(at the 1% level).
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to 30–50% with indirect holdings (Guiso et al., 2003, Christelis et al., 2013).58

The most pronounced pattern is the negative relationship between age and ESG investment in

Panel (a). Conditional on stock market participation, the age groups 25-40 invest between 40-35%

in ESG investments. This fraction is about half for respondents close to retirement age (age group

60-65). On the other hand, in Panel (b), we observe that the fraction of ESG investments is relatively

stable across all income categories, with only a marginal decline with more income. However,

stock market participation increases from 30% for the lowest income group to almost 80% for the

highest income category >500K. Taken together, although younger respondents have a higher

propensity to invest in ESG, older and richer investors participate more in the stock market, and

despite their lower propensity to invest in ESG, they still allocate more to ESG investments. For

example, take the highest income group: this group has a stock market participation of 73% and a

fraction of 0.15 invested in ESG: 0.73× 0.15 = 11.0%. This is more than the lowest income group

with 0.30× 0.33 = 9.9%. Furthermore, the younger age groups have lower income and thus do not

allocate as much in absolute terms to ESG investments, despite their higher propensity.

G Belief slopes and financial literacy

Andersen et al. (2019) argue that misunderstanding of the inverse relationship between bond prices

and yields is systematically related to biased and overly optimistic return expectations. Table A8

examines how our estimates of expected return beliefs relate to this specific dimension of financial

literacy. Column (1) includes the variable Positive ESG beliefs, defined as the sum of respondents’

agreement with three positive statements about the impact of ESG on firm value, and the scores

from inverted Likert scales for two negative statements. Columns (2)–(6) then include responses to

the individual financial literacy questions. Consistent with the findings of Andersen et al. (2019),

the coefficient on the question assessing knowledge of the relationship between bond yields and

bond prices is negative and statistically significant at the 1% level, whereas the coefficients on the

other four financial literacy questions are positive. Thus, respondents with a better understanding

of interest and mortgage payments, inflation, diversification, and risk exhibit higher expected

58Furthermore, women consistently have 5–15 percentage points lower participation than men, even after controlling
for wealth and income (Bucher-Koenen and Lusardi, 2011). Almenberg and Dreber (2015) show that the gender gap
vanishes once financial literacy is considered.
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return beliefs, while respondents who answer the bond yield–price question incorrectly are more

optimistic about future returns. The finding persists when all five financial literacy questions are

included simultaneously in column (7).
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Appendix Figures

Figure A1: Eliciting beliefs about expected returns of sustainable investments

The figure shows a screenshot of the survey question to elicit the beliefs about the future returns of mutual funds with
different Morningstar globe ratings. The survey question was: "Imagine that the historical total return of a mutual fund
has been 50% over the past 10 years. What would be your expectations for the total return over the next 10 years of this
mutual fund if it had the following ESG ratings? Please use the slider to give us your expectations for the total return
over the next 10 years of this mutual fund for each of the following ESG ratings. You can use the mouse and/or your
right and left buttons in your keyboard to move the slider."
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Figure A2: Expected excess returns for different ESG ratings

We elicited the conditional expectations of survey respondents for the future returns of a fund that had earned 50% over
the past ten years, given different Morningstar globe ratings. Panel (a) displays the annualized mean excess return (in %)
relative to the historical return, while Panel (b) presents the corresponding box plot. The box represents the interquartile
range, with the horizontal line indicating the median, and the whiskers delineating the 2.5th and 97.5th percentiles.
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Figure A3: Environmental literacy, environmental behavior, and financial literacy

The figure presents heat maps illustrating the relationship between environmental literacy, environmental behavior,
and financial literacy. Darker blue shading indicates a higher concentration of respondents at the intersection of the
two variables. The environmental literacy is constructed from the number of correct answers to five multiple choice
questions on environmental issues. Financial literacy is based on the number of correct answers to the Big Five questions
from Mitchell and Lusardi (2011) and the 2009 and 2012 U.S. National Financial Capability Study (FINRA, 2009, 2013).
Environmental behavior is the measured by averaging the responses (from "strongly disagree" = 1 to "strongly agree" =
5) to five questions about personal environmental behavior. In this graph, the environmental behavior index is then
transformed into a categorical variable by dividing respondents’ scores into quintiles. The wording of the questions on
environmental literacy and environmental behavior, and the frequency and percentage of respondents selecting each
option, are reported in Tables A1 and A2 of the Appendix and for the Big Five financial literacy questions in Table O1 of
the Online Appendix. The total number of survey responses is 3,000.
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Figure A4: Survey answers on environmental behavior, ESG beliefs, and ESG preferences

The bars illustrate the cumulative distribution of responses to questions on (a) environmental behavior, (b) ESG beliefs,
and (c) ESG preferences, along a five-point Likert scale, ranging from "strongly disagree" (blue) to "strongly agree"
(green). Intermediate categories (disagree and agree) are shown in lighter shades, and the category "neutral" has no color.
The complete wording of the survey questions is reported in Tables A2 and A3 of the Appendix.

(a) Environmental behavior

(b) ESG beliefs

(c) ESG Preferences
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Figure A5: Stock market participation and ESG investments

The figure shows the stock market participation in percentage (solid blue line) and the holdings in ESG investments in
percentage, conditional on participating in the stock market (dotted green line), for the 3,000 survey respondents. Panel
(a) breaks down by different age groups and Panel (b) by income groups.
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Appendix Tables

Table A1: Answers to environmental literacy questions

The table reports the exact wording of the five multiple-choice questions on environmental literacy, with correct answers
underlined, as well as the frequency and percentage distribution of responses.

Frequency Percent

Q1. The long-term temperature goal of the Paris Agreement is to limit the rise in mean
global temperature to well below ______ (relative to pre-industrial levels).

a) 0 ◦C (1.8 ◦F) 124 4.13
b) �2 ◦C (3.6 ◦F) 1,388 46.27
c) 4 ◦C (5.4 ◦F) 206 6.87
d) 6 ◦C (7.2 ◦F) 70 2.33
Don’t Know 1,184 39.47
Refuse to answer 28 0.93

Q2. Which of the following statements best describes the greenhouse effect?
a) The use of greenhouses in the agriculture sector leads to an increase in global

temperatures. 149 4.97
b) The rotation of the Earth around the sun leads to an increase in global temperatures. 127 4.23
c) Greenhouse gases trap heat in the atmosphere and lead to an increase in global

temperatures. 2,291 76.37
d) Natural gas has no effect on global temperatures and is considered green. 83 2.77
Don’t Know 316 10.53
Refuse to answer 34 1.13

Q3. What is the carbon footprint of a company?”
a) The total coal production of a company (tons per year). 112 3.73
b) The total amount of CO2 emitted by a company. 2,269 75.63
c) A company’s total CO2 emissions from coal combustion. 209 6.97
d) A company’s total direct and indirect coal mining revenues. 64 2.13
Don’t Know 317 10.57
Refuse to answer 29 0.97

Q4. Carbon dioxide (CO2) is the main man-made contribution to the greenhouse effect. But
there are many other heat-trapping gases. Which of the following is not a greenhouse gas?

Oxygen 1,114 37.13
Water vapor 728 24.27
Laughing gas (nitrous oxide) 429 14.30
Natural gas (methane) 217 7.23
Don’t Know 485 16.17
Refuse to answer 27 0.90

Q5. Which of the following statements about a cap-and-trade system is not true?
a) The government sets an emissions cap and issues a quantity of emission allowances

consistent with that cap. 274 9.13
b) Emitters must hold allowances for every ton of greenhouse gas they emit. 314 10.47
c) Companies may buy and sell allowances, and the market establishes an emissions price. 632 21.07
d) Companies that reduce their emissions receive a tax rebate. 625 20.83
Don’t Know 1,126 37.53
Refuse to answer 29 0.97

64



Table A2: Answers to questions on environmental behavior

This table reports the wording of the five questions on environmental behavior, and presents the frequency and
percentage of respondents selecting each option along a five-point Likert scale.

Frequency Percent

Q1. When available and accessible, I always prioritize less polluting mobility choices such
as walking, riding a bike, electric vehicle, or public transportation over
individual fossil-fuel car use.

Strongly agree 502 16.73
Agree 996 33.20
Neither agree or disagree 936 31.20
Disagree 417 13.90
Strongly disagree 149 4.97

Q2. I am actively trying to reduce my waste (e.g., carrying a reusable shopping bag,
declining single use bags/utensils/straws, or taking a reusable to-go container).

Strongly agree 931 31.03
Agree 1,295 43.17
Neither agree or disagree 602 20.07
Disagree 101 3.37
Strongly disagree 71 2.37

Q3. I often think about ethical or sustainability factors when making a purchase (e.g.,
labor rights, packaging, local businesses, fair trade, or animal cruelty).

Strongly agree 299 9.97
Agree 933 31.10
Neither agree or disagree 1,108 36.93
Disagree 472 15.73
Strongly disagree 188 6.27

Q4. I consider the carbon impact of my choice to use air travel.
Strongly agree 197 6.57
Agree 590 19.67
Neither agree or disagree 1,219 40.63
Disagree 682 22.73
Strongly disagree 312 10.40

Q5. I have modified my diet due to environmental or social concerns.
Strongly agree 235 7.83
Agree 842 28.07
Neither agree or disagree 1,275 42.50
Disagree 434 14.47
Strongly disagree 214 7.13
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Table A3: Answers to questions on ESG beliefs and preferences

This table reports the wording of the five questions on ESG beliefs and preferences, and presents the frequency and
percentage of respondents selecting each option along a five-point Likert scale.

Frequency Percent

Q1. Future regulatory changes and policy shifts are aimed at reducing emissions. This will have
a negative impact on the profits of polluting companies.

Strongly agree 389 12.97
Agree 1,278 42.60
Neither agree or disagree 1,015 33.83
Disagree 263 8.77
Strongly disagree 55 1.83

Q2. Measures to improve ESG practices are costly and lower company value.
Strongly agree 231 7.70
Agree 662 22.07
Neither agree or disagree 1,245 41.50
Disagree 724 24.13
Strongly disagree 138 4.60

Q3. Consumers, employees, and investors increasingly favor companies that demonstrate a
commitment to sustainability and social responsibility. This will have a positive impact on the
profits of firms with strong ESG practices.

Strongly agree 432 14.40
Agree 1,276 42.53
Neither agree or disagree 1,024 34.13
Disagree 183 6.10
Strongly disagree 85 2.83

Q4. ESG is a short-lived trend and companies with good ESG practices are overvalued.
Strongly agree 189 6.30
Agree 482 16.07
Neither agree or disagree 1,299 43.30
Disagree 775 25.83
Strongly disagree 255 8.50

Q5. I prefer mutual funds that invest in companies that have a lower environmental impact and
are ommitted to social justice and ethical business practices because this is in line with my
personal values. Financial returns are of secondary importance to me.

Strongly agree 235 7.83
Agree 842 28.07
Neither agree or disagree 1,275 42.50
Disagree 434 14.47
Strongly disagree 214 7.13

Q6. Strong ESG practices contribute to a positive reputation that enhances company value.
Strongly agree 417 13.90
Agree 1,302 43.40
Neither agree or disagree 1,039 34.63
Disagree 163 5.43
Strongly disagree 79 2.63
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Table A4: Determinants of environmental literacy and environmental behavior

This table presents linear regressions of environmental literacy, environmental behavior, and financial literacy on a set
of variables including categorical variables for age, education, marital status and province (the omitted base category
is shown in parenthesis), indicator variables for gender and parenthood (having children or not), and income. The
environmental literacy index is constructed from the number of correct answers to five multiple choice questions on
environmental issues, environmental behavior by averaging the responses (from "strongly disagree" = 1 to "strongly
agree" = 5) to five questions about personal environmental behavior using, and financial literacy based on the number
of correct answers to the the Big Five questions from Mitchell and Lusardi (2011) and the 2009 and 2012 U.S. National
Financial Capability Study (FINRA, 2009, 2013). Income is self-reported or imputed, and is measured in $100,000s.
Statistical significance at the 10%, 5%, and 1% levels is denoted by *, **, and ***, respectively. Robust standard errors are
reported in brackets.

Environmental Literacy Environmental Behavior Financial Literacy

(1) (2) (3) (4) (5) (6) (7) (8) (9)
Environmental literacy 0.066*** 0.362***

(0.013) (0.018)
Environmental behavior 0.151*** -0.065**

(0.029) (0.025)
Financial literacy 0.435*** -0.034**

(0.018) (0.013)
Age (25-39 omitted)

40-54 0.054 0.026 0.002 -0.156*** -0.169*** -0.167*** 0.141** 0.114* 0.094
(0.063) (0.063) (0.059) (0.038) (0.040) (0.039) (0.062) (0.063) (0.059)

55-65 0.333*** 0.310*** 0.145** -0.075* -0.096** -0.103*** 0.449*** 0.414*** 0.295***
(0.063) (0.064) (0.061) (0.039) (0.039) (0.040) (0.060) (0.062) (0.059)

Education
(high school or less omitted)

University diploma 0.324*** 0.292*** 0.139* 0.085* 0.069 0.061 0.324*** 0.326*** 0.225***
(0.081) (0.082) (0.073) (0.051) (0.049) (0.049) (0.087) (0.087) (0.078)

Bachelor or higher 0.669*** 0.668*** 0.290*** 0.179*** 0.176*** 0.159*** 0.813*** 0.809*** 0.578***
(0.078) (0.079) (0.071) (0.048) (0.048) (0.049) (0.084) (0.084) (0.075)

Income (’000 $) 0.056* 0.052 0.030 -0.022** -0.024 -0.026 0.064* 0.058 0.038
(0.033) (0.033) (0.021) (0.009) (0.020) (0.021) (0.038) (0.036) (0.023)

Female -0.426*** -0.422*** -0.289*** 0.167*** 0.171*** 0.187*** -0.368*** -0.366*** -0.202***
(0.048) (0.048) (0.044) (0.029) (0.029) (0.029) (0.044) (0.045) (0.043)

Marital status (married omitted)
Divorced/separated -0.019 -0.024 0.027 0.029 0.001 0.010

(0.079) (0.070) (0.050) (0.049) (0.072) (0.064)
Single -0.125* -0.052 -0.036 -0.033 -0.155** -0.112**

(0.066) (0.059) (0.041) (0.041) (0.063) (0.057)
Have children -0.077 -0.078 0.026 0.031 -0.006 0.024

(0.056) (0.051) (0.035) (0.034) (0.052) (0.047)
Province (Ontario omitted)

British Columbia 0.041 0.040 -0.089** -0.090** 0.034 0.013
(0.069) (0.065) (0.042) (0.042) (0.065) (0.061)

Alberta 0.141* 0.133* -0.226*** -0.232*** 0.097 0.031
(0.081) (0.074) (0.051) (0.050) (0.074) (0.067)

Quebec 0.340*** 0.346*** 0.063* 0.039 -0.036 -0.155***
(0.061) (0.055) (0.037) (0.037) (0.055) (0.051)

Other 0.067 0.072 -0.043 -0.047 0.005 -0.022
(0.087) (0.079) (0.052) (0.052) (0.079) (0.073)
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Table A5: Determinants of ESG beliefs and ESG preferences

This table presents linear regressions of positive ESG beliefs and ESG preferences on a set of control variables. The
variable Positive ESG beliefs is constructed as the average response to five questions assessing whether respondents view
ESG as positively or negatively affecting firm value. The categorical variable ESG preferences is based on responses to a
survey question asking whether respondents prioritize ESG considerations over financial returns, coded on a scale from
1 (“strongly disagree”) to 5 (“strongly agree”). All regressions additionally control for marital status, parenthood, and
province, with the corresponding coefficients reported in Table O5 of the Online Appendix. Statistical significance at the
10%, 5%, and 1% levels is denoted by *, **, and ***, respectively. Robust standard errors are reported in brackets.

Positive ESG Beliefs ESG Preferences

(1) (2) (3) (4) (5) (6)
Environmental literacy 0.101*** 0.090*** -0.019 -0.007

(0.007) (0.008) (0.012) (0.013)
Environmental behavior 0.292*** 0.294*** 0.659*** 0.657***

(0.015) (0.015) (0.022) (0.022)
Financial literacy 0.029*** -0.033**

(0.008) (0.013)
Age (25-39 omitted)

40-54 -0.012 0.034 0.032 -0.127*** -0.015 -0.012
(0.030) (0.026) (0.026) (0.048) (0.040) (0.040)

55-65 0.092*** 0.088*** 0.080*** -0.077 -0.008 0.002
(0.030) (0.027) (0.027) (0.050) (0.043) (0.043)

Education
(high school or less omitted)

College 0.034 -0.015 -0.022 -0.015 -0.055 -0.048
(0.037) (0.032) (0.032) (0.062) (0.056) (0.056)

Bachelor or higher 0.130*** 0.011 -0.006 -0.048 -0.152*** -0.133**
(0.036) (0.031) (0.032) (0.061) (0.055) (0.055)

Income (’000 $) -0.006 -0.004 -0.005 -0.026 -0.009 -0.008
(0.006) (0.006) (0.005) (0.025) (0.012) (0.012)

Female 0.154*** 0.147*** 0.153*** 0.169*** 0.049 0.042
(0.022) (0.020) (0.019) (0.036) (0.032) (0.032)
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Table A6: Willingness to pay for a flight with lower emissions and environmental behavior

This table reports the average price respondents are willing to pay for a transatlantic flight with 20% lower CO2 emissions
than a regular flight priced at $1,200, broken down by level of agreement (from "strongly agree" to "strongly disagree")
with statements on environmental behavior. The ticket price question specifies that both flight options are otherwise
identical in service quality, including travel time and seat space. The complete wording of the survey questions on
environmental behavior is reported in Table A2 of the Appendix.

Strongly Agree Agree Neutral Disagree Strongly Disagree

Prioritize eco-friendly mobility when possible 1,450.34 1,446.72 1,483.08 1,313.88 1,261.98
Actively minimizing waste: using reusables 1,398.22 1,401.34 1,560.14 1,446.14 1,286.62
Consider ethics and sustainability when shopping 1,498.71 1,466.10 1,454.68 1,330.25 1,262.95
Factor in the carbon impact of air travel 1,575.63 1,511.92 1,471.99 1,317.53 1,274.84
Adapted diet for environmental, social reasons 1,595.73 1,523.38 1,495.24 1,330.25 1,279.60
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Table A7: Willingness to pay for a flight with lower emissions

This table reports Poisson regressions in columns (1)–(3) of respondents’ willingness to pay more than the $1,200 baseline
ticket for a flight with 20% lower CO2 emissions (extensive margin). Columns (4)–(6) present linear regressions of the
premium respondents are willing to pay for a lower-emission flight, expressed as a percentage of the $1,200 baseline
ticket and conditional on being willing to pay more (intensive margin). The number of observations is 3,000 in columns
(1)–(3) and 1,758 in columns (4)–(6). All regressions additionally control for marital status, parenthood, and province,
with the corresponding coefficients reported in Table O6 of the Online Appendix. Statistical significance at the 10%, 5%,
and 1% levels is denoted by *, **, and ***, respectively. Robust standard errors are reported in brackets.

Extensive Margin Intensive Margin

(1) (2) (3) (4) (5) (6)
Environmental literacy -0.042*** -0.187***

(0.012) (0.021)
Environmental behavior 0.364*** 0.372*** 0.053 0.135***

(0.020) (0.020) (0.037) (0.035)
Financial literacy -0.091*** -0.216***

(0.012) (0.024)
Age (25-39 omitted)

40-54 -0.015 0.042 0.056 -0.354*** -0.347*** -0.264***
(0.043) (0.041) (0.040) (0.080) (0.080) (0.074)

55-65 0.040 0.080* 0.135*** -0.605*** -0.600*** -0.356***
(0.043) (0.041) (0.041) (0.079) (0.079) (0.074)

Education
(high school or less omitted)

University diploma 0.037 0.012 0.056 -0.109 -0.118 0.022
(0.053) (0.052) (0.052) (0.101) (0.101) (0.093)

Bachelor or higher 0.002 -0.065 0.038 -0.291*** -0.306*** 0.024
(0.053) (0.051) (0.051) (0.096) (0.097) (0.089)

Income (’000 $) -0.026 -0.010 -0.001 -0.035* -0.034* -0.017*
(0.034) (0.017) (0.008) (0.020) (0.019) (0.009)

Female 0.046 -0.010 -0.057* -0.152*** -0.156*** -0.291***
(0.031) (0.030) (0.030) (0.052) (0.052) (0.049)
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Table A8: Beliefs about expected returns and financial literacy

This table presents regressions of the slope parameter φ̂1 on the survey questions on financial literacy. The individual
survey questions are indicator variables, with 1 for a correct answer and 0 otherwise (false, "don’t know", or "refuse to
answer"). The exact wording of the questions and the average percentage of correct answers is reported in Table O1
in the Online Appendix. All regressions additionally control for marital status, parenthood, and province, with the
corresponding coefficients reported in Table O7 of the Online Appendix. Statistical significance at the 10%, 5%, and 1%
levels is denoted by *, **, and ***, respectively. Robust standard errors are reported in brackets.

(1) (2) (3) (4) (5) (6) (7)
Survey questions on financial literacy

Yield and bond price -0.025*** -0.030***
(0.008) (0.008)

Interest payments 0.041*** 0.025*
(0.012) (0.013)

Inflation 0.048*** 0.037***
(0.011) (0.012)

Diversification and risk 0.016* 0.006
(0.009) (0.009)

Mortgage 0.032*** 0.021**
(0.010) (0.010)

Positive ESG beliefs 0.052*** 0.052*** 0.052*** 0.050*** 0.053*** 0.052*** 0.047***
(0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007)

Preference for ESG -0.008 -0.007 -0.008 -0.007 -0.008 -0.008 -0.007
(0.008) (0.008) (0.008) (0.008) (0.008) (0.008) (0.008)

Environmental literacy -0.001 0.004 -0.000 -0.001 0.001 0.000 -0.003
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003)

Environmental behavior -0.002 -0.003 -0.002 -0.000 -0.003 -0.002 0.000
(0.006) (0.006) (0.006) (0.006) (0.006) (0.006) (0.006)

Financial literacy 0.009***
(0.003)

Age (25-39 omitted)
40-54 -0.001 -0.001 -0.001 -0.003 -0.000 -0.001 -0.003

(0.010) (0.010) (0.010) (0.010) (0.010) (0.010) (0.010)
55-65 -0.001 0.003 0.000 -0.003 0.001 0.000 -0.003

(0.010) (0.010) (0.010) (0.010) (0.010) (0.010) (0.010)
Education
(high school or less omitted)

University diploma 0.017 0.020 0.017 0.016 0.018 0.018 0.015
(0.012) (0.012) (0.012) (0.012) (0.012) (0.012) (0.012)

Bachelor or higher 0.016 0.024** 0.016 0.015 0.019 0.018 0.015
(0.012) (0.012) (0.012) (0.012) (0.012) (0.012) (0.012)

Income (’000 $) 0.003 0.003* 0.003 0.002 0.003 0.003 0.002
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)

Female 0.011 0.006 0.010 0.010 0.010 0.009 0.007
(0.008) (0.008) (0.008) (0.008) (0.008) (0.008) (0.008)

Treatment 0.012* 0.012* 0.012 0.013* 0.012 0.013* 0.014*
(0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007)
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Table A9: Stock market participation and ESG investments

This table reports Poisson regression results, with stock market participation as the dependent variable in columns
(1) and (2), and having ESG investments conditional on stock market participation in columns (3) and (4). Statistical
significance at the 10%, 5%, and 1% levels is denoted by *, **, and ***, respectively. Robust standard errors are reported
in brackets.

(1) (2) (3) (4)

Positive ESG beliefs 0.311*** 0.290*** 0.394*** 0.398***
(0.064) (0.061) (0.127) (0.125)

Preference for ESG -0.300*** -0.306*** 0.607*** 0.592***
(0.076) (0.074) (0.161) (0.159)

Risk aversion (average)
Below average 0.490*** 0.642***

(0.071) (0.172)
Above average -0.955*** -0.386

(0.157) (0.286)
Age (25-39)

40-54 0.062 0.116 -0.208 -0.162
(0.099) (0.098) (0.203) (0.205)

55-65 0.306*** 0.446*** -0.253 -0.108
(0.097) (0.097) (0.207) (0.210)

Education (high school or less)
University diploma 0.178 0.022 0.465 0.353

(0.152) (0.147) (0.336) (0.333)
Bachelor or higher 0.616*** 0.386*** 0.581* 0.403

(0.142) (0.137) (0.323) (0.323)
Female -0.569*** -0.401*** -0.712*** -0.541***

(0.076) (0.075) (0.170) (0.174)
Maritial status (married)

Divorced/separated 0.021 -0.007 -0.228 -0.246
(0.112) (0.108) (0.284) (0.284)

Single -0.264*** -0.236** -0.142 -0.108
(0.099) (0.096) (0.220) (0.221)

Have children -0.049 -0.065 0.229 0.217
(0.078) (0.076) (0.185) (0.188)

Province (Ontario)
British Columbia 0.001 -0.007 -0.148 -0.145

(0.099) (0.097) (0.237) (0.236)
Alberta -0.052 -0.058 -0.403 -0.408

(0.117) (0.116) (0.318) (0.322)
Quebec 0.106 0.202** 0.137 0.218

(0.082) (0.080) (0.180) (0.180)
Other -0.359** -0.265* 0.055 0.145

(0.150) (0.145) (0.266) (0.266)
Income (100,000s) 0.029** 0.028** 0.022 0.025

(0.014) (0.014) (0.017) (0.018)
Treatment -0.006 -0.021 0.132 0.108

(0.066) (0.065) (0.150) (0.150)
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B Online appendix

Table O1: Answers to financial literacy questions

The table reports the exact wording of the five multiple-choice questions on financial literacy questions, with correct
answers underlined, as well as the frequency and percentage distribution of responses.

Frequency Percent

Q1. Suppose you had $100 in a savings account and the interest rate was 2% per year. After
5 years, how much do you think you would have in the account if you left the money to
grow during these 5 years?

More than $102 2,646 88.23
Exactly $102 143 4.77
Less than $102 98 3.27
Don’t Know 96 3.20
Refuse to answer 16 0.53

Q2. Imagine that the interest rate on your savings account was 1% per year and inflation
was 2% per year. After 1 year, with the money in this account, would you be able
to buy. . .

More than today 136 4.53
Exactly the same as today 167 5.57
Less than today 2,541 84.70
Don’t Know 135 4.50
Refuse to answer 21 0.70

Q3. Do you think the following statement is true or false? “Buying a single company’s
stock usually provides a safer return than a stock mutual fund.”

True. 159 5.30
False 2,309 76.97
Don’t Know 513 17.10
Refuse to answer 19 0.63

Q4. Do you think the following statement is true or false? “A 15-year mortgage typically
requires higher monthly payments than a 30-year mortgage, but the total interest
paid over the life of the loan will be less.”

True 2,446 81.53
False. 315 10.50
Don’t Know 221 7.37
Refuse to answer 18 0.60

Q5. If interest rates fall, what should happen to bond prices? Please select one.
They will rise 1,131 37.70
They will fall 922 30.73
They will stay the same 288 9.60
Don’t Know 639 21.30
Refuse to answer 20 0.67
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Table O2: Willingness to pay for better ESG ratings

This table includes the coefficient estimates for the additional control variables for marital status, whether respondents
have children, and province for the linear regressions in Table 3 to explain the willingness to pay for ESG, −α̂2/α1.
Statistical significance at the 10%, 5%, and 1% levels is denoted by *, **, and ***, respectively. Robust standard errors are
reported in brackets

(1) (2) (3) (4) (5) (6) (7)

Preference for ESG 0.045*** 0.022* 0.022*
(0.012) (0.012) (0.012)

Positive ESG beliefs 0.101*** 0.097*** 0.095***
(0.010) (0.011) (0.011)

Environmental literacy 0.082*** 0.079*** 0.078*** 0.070*** 0.070*** 0.070***
(0.004) (0.004) (0.004) (0.004) (0.004) (0.004)

Environmental behavior 0.072*** 0.073*** 0.061*** 0.043*** 0.039*** 0.040***
(0.007) (0.007) (0.007) (0.007) (0.008) (0.008)

Financial literacy 0.010** 0.009** 0.007 0.006 0.008*
(0.004) (0.004) (0.004) (0.004) (0.004)

Risk aversion (average)
Below average -0.031***

(0.012)
Above average 0.010

(0.014)
Age (25-39)

40-54 0.052*** 0.062*** 0.061*** 0.059*** 0.058*** 0.057*** 0.055***
(0.014) (0.013) (0.013) (0.013) (0.013) (0.013) (0.013)

55-65 0.152*** 0.133*** 0.130*** 0.129*** 0.122*** 0.122*** 0.116***
(0.015) (0.014) (0.014) (0.014) (0.014) (0.014) (0.014)

Education (high school or less)
University diploma 0.038* 0.009 0.006 0.007 0.009 0.009 0.013

(0.020) (0.018) (0.018) (0.018) (0.018) (0.018) (0.018)
Bachelor or higher 0.079*** 0.011 0.006 0.007 0.006 0.007 0.013

(0.019) (0.017) (0.018) (0.018) (0.018) (0.018) (0.018)
Income (’000 $) 0.003 0.001 0.000 0.000 0.001 0.001 0.001

(0.003) (0.004) (0.004) (0.004) (0.004) (0.004) (0.004)
Female 0.133*** 0.156*** 0.157*** 0.157*** 0.142*** 0.142*** 0.136***

(0.011) (0.011) (0.011) (0.011) (0.010) (0.010) (0.011)
Treatment 0.006 0.007 0.007 0.006 0.007 0.006 0.007

(0.011) (0.010) (0.010) (0.010) (0.010) (0.010) (0.010)
Maritial status (married)

Divorced/separated 0.008 0.007 0.007 0.007 0.008 0.008 0.009
(0.020) (0.018) (0.018) (0.018) (0.018) (0.018) (0.018)

Single -0.031** -0.018 -0.017 -0.016 -0.020 -0.020 -0.020
(0.015) (0.014) (0.014) (0.014) (0.014) (0.014) (0.014)

Have children -0.001 0.004 0.004 0.002 0.002 0.001 0.001
(0.013) (0.012) (0.012) (0.012) (0.012) (0.012) (0.012)

Province (Ontario)
British Columbia -0.013 -0.010 -0.011 -0.010 -0.007 -0.007 -0.007

(0.018) (0.016) (0.016) (0.016) (0.016) (0.016) (0.016)
Alberta -0.014 -0.010 -0.010 -0.009 -0.004 -0.004 -0.003

(0.018) (0.017) (0.017) (0.017) (0.016) (0.016) (0.016)
Quebec 0.026* -0.007 -0.005 -0.006 -0.007 -0.007 -0.010

(0.014) (0.013) (0.013) (0.013) (0.013) (0.013) (0.013)
Other -0.010 -0.012 -0.012 -0.014 -0.014 -0.015 -0.018

(0.021) (0.019) (0.019) (0.019) (0.019) (0.019) (0.019)
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Table O3: Willingness to pay for less risk

This table includes the coefficient estimates for the additional control variable for province for the linear regressions in
Table 4 to explain the willingness to pay for ESG, α̂3/α̂1. Statistical significance at the 10%, 5%, and 1% levels is denoted
by *, **, and ***, respectively. Robust standard errors are reported in brackets.

(1) (2) (3) (4) (5) (6)

Preference for ESG 0.102 0.117 0.117 0.124 0.124
(0.139) (0.148) (0.148) (0.140) (0.140)

Positive ESG beliefs -0.052 -0.014 -0.015 -0.107 -0.108
(0.124) (0.130) (0.130) (0.122) (0.122)

Financial literacy -0.331*** -0.330*** -0.306*** -0.306*** -0.131** -0.131**
(0.057) (0.058) (0.062) (0.062) (0.059) (0.059)

Environmental literacy -0.061 -0.061 -0.014 -0.014
(0.057) (0.057) (0.054) (0.054)

Environmental behavior -0.027 -0.026 0.091 0.092
(0.098) (0.098) (0.093) (0.093)

Age (25-39)
40-54 -0.037 0.000 0.001 -0.004 -0.006 -0.164 -0.165

(0.176) (0.176) (0.176) (0.177) (0.177) (0.166) (0.166)
55-65 0.227 0.364** 0.367** 0.370** 0.369** -0.104 -0.105

(0.182) (0.184) (0.185) (0.186) (0.186) (0.175) (0.175)
Education (high school or less)

University diploma -0.812*** -0.704*** -0.704*** -0.694*** -0.701*** -0.300 -0.307
(0.241) (0.241) (0.241) (0.241) (0.241) (0.231) (0.231)

Bachelor or higher -0.799*** -0.531** -0.529** -0.508** -0.521** -0.023 -0.035
(0.232) (0.235) (0.236) (0.237) (0.237) (0.226) (0.226)

Female 1.461*** 1.340*** 1.343*** 1.324*** 1.458*** 0.863*** 0.982***
(0.138) (0.139) (0.140) (0.141) (0.202) (0.134) (0.188)

Maritial status (married)
Divorced/separated -0.314 -0.314 -0.314 -0.315 -0.305 -0.238 -0.229

(0.226) (0.226) (0.226) (0.226) (0.226) (0.211) (0.211)
Single 0.238 0.187 0.190 0.185 0.187 0.106 0.108

(0.184) (0.182) (0.182) (0.182) (0.182) (0.171) (0.171)
Have children -0.340** -0.342** -0.345** -0.350** -0.331**

(0.157) (0.156) (0.156) (0.156) (0.148)
Income (’000 $) -0.042 -0.023 -0.023 -0.021 -0.021 0.015 0.015

(0.057) (0.048) (0.047) (0.047) (0.047) (0.028) (0.028)
Female × children -0.502** -0.466**

(0.240) (0.228)
Male × children -0.240 -0.234

(0.177) (0.167)
Province (Ontario)

British Columbia -0.135 -0.124 -0.124 -0.122 -0.128 -0.103 -0.108
(0.195) (0.195) (0.195) (0.195) (0.195) (0.182) (0.182)

Alberta -0.314 -0.281 -0.279 -0.273 -0.266 -0.294 -0.287
(0.228) (0.226) (0.227) (0.228) (0.228) (0.213) (0.213)

Quebec 0.392** 0.380** 0.380** 0.401** 0.403** 0.096 0.098
(0.174) (0.173) (0.174) (0.174) (0.174) (0.162) (0.162)

Other 0.060 0.062 0.059 0.061 0.062 -0.251 -0.250
(0.247) (0.246) (0.246) (0.246) (0.246) (0.237) (0.237)
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Table O4: Explaining beliefs about expected returns (φ̂1)

This table includes the coefficient estimates for the additional control variables marital status, parenthood, and province
of the regressions in Table 5. Statistical significance at the 10%, 5%, and 1% levels is denoted by *, **, and ***, respectively.
Robust standard errors are reported in brackets.

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)
Survey questions on beliefs

Regulations harm polluters 0.008 0.005
(0.008) (0.008)

Stakeholders favor ESG 0.045*** 0.026***
(0.008) (0.010)

ESG boosts reputation 0.047*** 0.032***
(0.008) (0.010)

ESG practices are costly -0.029*** -0.016*
(0.008) (0.010)

ESG overvalued trend -0.037*** -0.025**
(0.009) (0.010)

Preference for ESG 0.005 -0.010
(0.008) (0.009)

Environmental literacy 0.008*** 0.004 0.004 0.001 0.001 0.003 0.003 0.004 -0.000
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003)

Environmental behavior 0.011** 0.011** 0.011** 0.002 0.002 0.010** 0.010** 0.010* 0.000
(0.005) (0.005) (0.005) (0.005) (0.005) (0.005) (0.005) (0.006) (0.006)

Financial literacy 0.010*** 0.010*** 0.009*** 0.008** 0.011*** 0.011*** 0.010*** 0.009**
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003)

Age (25-39 omitted)
40-54 -0.000 0.001 0.000 0.001 -0.001 -0.002 -0.001 0.000 0.000 -0.002

(0.010) (0.010) (0.010) (0.010) (0.010) (0.010) (0.010) (0.010) (0.010) (0.010)
55-65 0.008 0.006 0.003 0.003 0.001 -0.000 0.001 0.001 0.003 -0.003

(0.010) (0.010) (0.010) (0.010) (0.010) (0.010) (0.010) (0.010) (0.010) (0.010)
Education
(high school or less omitted)

University diploma 0.022* 0.018 0.016 0.016 0.015 0.016 0.016 0.016 0.016 0.015
(0.013) (0.013) (0.012) (0.012) (0.012) (0.012) (0.012) (0.012) (0.012) (0.012)

Bachelor or higher 0.029** 0.022* 0.016 0.016 0.017 0.016 0.015 0.015 0.016 0.016
(0.012) (0.012) (0.012) (0.012) (0.012) (0.012) (0.012) (0.012) (0.012) (0.012)

Income (’000 $) 0.003 0.003 0.002 0.002 0.003 0.003 0.003 0.002 0.002 0.003
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)

Female 0.015** 0.017** 0.019** 0.019** 0.014* 0.014* 0.016** 0.016** 0.019** 0.010
(0.008) (0.008) (0.008) (0.008) (0.008) (0.008) (0.008) (0.008) (0.008) (0.008)

Treatment 0.012* 0.012* 0.012* 0.012 0.013* 0.013* 0.012* 0.012* 0.013*
(0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007)

Marital status (married omitted)
Divorced/separated -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001 -0.001

(0.012) (0.012) (0.012) (0.012) (0.012) (0.012) (0.012) (0.012) (0.012) (0.012)
Single 0.005 0.006 0.007 0.007 0.006 0.006 0.006 0.007 0.007 0.005

(0.010) (0.010) (0.010) (0.010) (0.010) (0.010) (0.010) (0.010) (0.010) (0.010)
Have children 0.002 0.002 0.002 0.001 0.001 0.001 0.002 0.003 0.002 0.002

(0.009) (0.009) (0.009) (0.009) (0.009) (0.009) (0.009) (0.009) (0.009) (0.009)
Province (Ontario omitted)

British Columbia -0.001 -0.000 -0.000 -0.000 -0.000 -0.001 -0.000 -0.001 -0.000 -0.001
(0.011) (0.011) (0.011) (0.011) (0.011) (0.011) (0.011) (0.011) (0.011) (0.011)

Alberta 0.004 0.006 0.006 0.005 0.007 0.006 0.006 0.007 0.006 0.008
(0.012) (0.012) (0.012) (0.012) (0.012) (0.012) (0.012) (0.012) (0.012) (0.012)

Quebec -0.022** -0.025*** -0.024** -0.024** -0.024** -0.025** -0.025** -0.024** -0.024** -0.025***
(0.010) (0.010) (0.010) (0.010) (0.010) (0.010) (0.010) (0.010) (0.010) (0.010)

Other 0.004 0.003 0.004 0.004 0.001 0.003 0.004 0.003 0.003 0.002
(0.014) (0.014) (0.014) (0.014) (0.014) (0.014) (0.014) (0.014) (0.014) (0.014)
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Table O5: Determinants of ESG beliefs and preferences

This table includes the coefficient estimates for the additional control variables for marital status, parenthood, and
province of the regressions in Table A5. Statistical significance at the 10%, 5%, and 1% levels is denoted by *, **, and ***,
respectively. Robust standard errors are reported in brackets.

Positive ESG Beliefs ESG Preferences

(1) (2) (3) (4) (5) (6)
Environmental literacy 0.101*** 0.090*** -0.019 -0.007

(0.007) (0.008) (0.012) (0.013)
Environmental behavior 0.292*** 0.294*** 0.659*** 0.657***

(0.015) (0.015) (0.022) (0.022)
Financial literacy 0.029*** -0.033**

(0.008) (0.013)
Age (25-39 omitted)

40-54 -0.012 0.034 0.032 -0.127*** -0.015 -0.012
(0.030) (0.026) (0.026) (0.048) (0.040) (0.040)

55-65 0.092*** 0.088*** 0.080*** -0.077 -0.008 0.002
(0.030) (0.027) (0.027) (0.050) (0.043) (0.043)

Education
(high school or less omitted)

College 0.034 -0.015 -0.022 -0.015 -0.055 -0.048
(0.037) (0.032) (0.032) (0.062) (0.056) (0.056)

Bachelor or higher 0.130*** 0.011 -0.006 -0.048 -0.152*** -0.133**
(0.036) (0.031) (0.032) (0.061) (0.055) (0.055)

Income (’000 $) -0.006 -0.004 -0.005 -0.026 -0.009 -0.008
(0.006) (0.006) (0.005) (0.025) (0.012) (0.012)

Female 0.154*** 0.147*** 0.153*** 0.169*** 0.049 0.042
(0.022) (0.020) (0.019) (0.036) (0.032) (0.032)

Marital status (married omitted)
Divorced, separated 0.005 -0.002 -0.002 -0.017 -0.036 -0.035

(0.036) (0.033) (0.033) (0.064) (0.057) (0.057)
Single 0.006 0.029 0.032 -0.009 0.012 0.008

(0.030) (0.027) (0.027) (0.049) (0.041) (0.041)
Have children 0.019 0.020 0.019 0.072* 0.054 0.055

(0.026) (0.023) (0.023) (0.043) (0.037) (0.037)
Province (Ontario omitted)

British Columbia -0.054* -0.033 -0.033 -0.109** -0.050 -0.050
(0.032) (0.029) (0.029) (0.054) (0.046) (0.046)

Alberta -0.110*** -0.059* -0.060* -0.269*** -0.118** -0.117**
(0.038) (0.033) (0.033) (0.063) (0.052) (0.052)

Quebec 0.060** 0.007 0.012 0.050 0.015 0.010
(0.028) (0.025) (0.025) (0.047) (0.041) (0.041)

Other 0.009 0.015 0.016 0.033 0.063 0.062
(0.040) (0.036) (0.036) (0.068) (0.057) (0.057)
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Table O6: Willingness to pay for a flight with lower emissions

This table includes the coefficient estimates for the additional control variables marital status, parenthood, and province
of the regressions in Table A7. Statistical significance at the 10%, 5%, and 1% levels is denoted by *, **, and ***, respectively.
Robust standard errors are reported in brackets.

Extensive Margin Intensive Margin

(1) (2) (3) (4) (5) (6)
Environmental literacy -0.042*** -0.187***

(0.012) (0.021)
Environmental behavior 0.364*** 0.372*** 0.053 0.135***

(0.020) (0.020) (0.037) (0.035)
Financial literacy -0.091*** -0.216***

(0.012) (0.024)
Age (25-39 omitted)

40-54 -0.015 0.042 0.056 -0.354*** -0.347*** -0.264***
(0.043) (0.041) (0.040) (0.080) (0.080) (0.074)

55-65 0.040 0.080* 0.135*** -0.605*** -0.600*** -0.356***
(0.043) (0.041) (0.041) (0.079) (0.079) (0.074)

Education
(high school or less omitted)

University diploma 0.037 0.012 0.056 -0.109 -0.118 0.022
(0.053) (0.052) (0.052) (0.101) (0.101) (0.093)

Bachelor or higher 0.002 -0.065 0.038 -0.291*** -0.306*** 0.024
(0.053) (0.051) (0.051) (0.096) (0.097) (0.089)

Income (’000 $) -0.026 -0.010 -0.001 -0.035* -0.034* -0.017*
(0.034) (0.017) (0.008) (0.020) (0.019) (0.009)

Female 0.046 -0.010 -0.057* -0.152*** -0.156*** -0.291***
(0.031) (0.030) (0.030) (0.052) (0.052) (0.049)

Marital status (married omitted)
Divorced/separated 0.040 0.029 0.025 -0.117* -0.119* -0.116*

(0.050) (0.047) (0.046) (0.070) (0.070) (0.069)
Single -0.038 -0.025 -0.052 0.025 0.025 -0.051

(0.045) (0.041) (0.040) (0.075) (0.075) (0.066)
Have children 0.035 0.028 0.021 0.102* 0.099* 0.080

(0.036) (0.035) (0.034) (0.059) (0.059) (0.054)
Province (Ontario omitted)

British Columbia 0.040 0.074* 0.078* -0.220*** -0.214*** -0.164**
(0.044) (0.042) (0.042) (0.072) (0.072) (0.064)

Alberta -0.200*** -0.122** -0.108* -0.138 -0.132 -0.088
(0.062) (0.058) (0.058) (0.101) (0.101) (0.093)

Quebec 0.005 -0.017 -0.005 -0.120* -0.124* -0.056
(0.040) (0.037) (0.037) (0.067) (0.067) (0.063)

Other 0.038 0.056 0.061 -0.115 -0.113 -0.082
(0.053) (0.051) (0.050) (0.096) (0.096) (0.088)
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Table O7: Beliefs about expected returns and financial literacy

This table includes the coefficient estimates for the additional control variables marital status, parenthood, and province
of the regressions in Table A8. Statistical significance at the 10%, 5%, and 1% levels is denoted by *, **, and ***, respectively.
Robust standard errors are reported in brackets.

(1) (2) (3) (4) (5) (6) (7)
Survey questions on financial literacy

Yield and bond price -0.025*** -0.030***
(0.008) (0.008)

Interest payments 0.041*** 0.025*
(0.012) (0.013)

Inflation 0.048*** 0.037***
(0.011) (0.012)

Diversification and risk 0.016* 0.006
(0.009) (0.009)

Mortgage 0.032*** 0.021**
(0.010) (0.010)

Positive ESG beliefs 0.052*** 0.052*** 0.052*** 0.050*** 0.053*** 0.052*** 0.047***
(0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007)

Preference for ESG -0.008 -0.007 -0.008 -0.007 -0.008 -0.008 -0.007
(0.008) (0.008) (0.008) (0.008) (0.008) (0.008) (0.008)

Environmental literacy -0.001 0.004 -0.000 -0.001 0.001 0.000 -0.003
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003) (0.003)

Environmental behavior -0.002 -0.003 -0.002 -0.000 -0.003 -0.002 0.000
(0.006) (0.006) (0.006) (0.006) (0.006) (0.006) (0.006)

Financial literacy 0.009***
(0.003)

Age (25-39 omitted)
40-54 -0.001 -0.001 -0.001 -0.003 -0.000 -0.001 -0.003

(0.010) (0.010) (0.010) (0.010) (0.010) (0.010) (0.010)
55-65 -0.001 0.003 0.000 -0.003 0.001 0.000 -0.003

(0.010) (0.010) (0.010) (0.010) (0.010) (0.010) (0.010)
Education
(high school or less omitted)

University diploma 0.017 0.020 0.017 0.016 0.018 0.018 0.015
(0.012) (0.012) (0.012) (0.012) (0.012) (0.012) (0.012)

Bachelor or higher 0.016 0.024** 0.016 0.015 0.019 0.018 0.015
(0.012) (0.012) (0.012) (0.012) (0.012) (0.012) (0.012)

Income (’000 $) 0.003 0.003* 0.003 0.002 0.003 0.003 0.002
(0.002) (0.002) (0.002) (0.002) (0.002) (0.002) (0.002)

Female 0.011 0.006 0.010 0.010 0.010 0.009 0.007
(0.008) (0.008) (0.008) (0.008) (0.008) (0.008) (0.008)

Treatment 0.012* 0.012* 0.012 0.013* 0.012 0.013* 0.014*
(0.007) (0.007) (0.007) (0.007) (0.007) (0.007) (0.007)

Marital status (married omitted)
Divorced/separated -0.001 -0.001 -0.002 -0.001 -0.000 -0.000 -0.001

(0.012) (0.012) (0.012) (0.012) (0.012) (0.012) (0.012)
Single 0.005 0.004 0.004 0.005 0.005 0.006 0.006

(0.010) (0.010) (0.010) (0.010) (0.010) (0.010) (0.010)
Have children 0.001 0.002 0.001 0.001 0.001 0.001 0.002

(0.009) (0.009) (0.009) (0.009) (0.009) (0.009) (0.009)
Province (Ontario omitted)

British Columbia 0.001 0.002 0.001 0.001 0.001 0.002 0.002
(0.011) (0.011) (0.011) (0.011) (0.011) (0.011) (0.010)

Alberta 0.009 0.009 0.009 0.009 0.009 0.008 0.008
(0.012) (0.012) (0.012) (0.012) (0.012) (0.012) (0.012)

Quebec -0.024** -0.029*** -0.024** -0.026*** -0.027*** -0.025*** -0.028***
(0.010) (0.010) (0.010) (0.010) (0.010) (0.010) (0.010)

Other 0.003 0.001 0.002 0.002 0.003 0.003 -0.000
(0.014) (0.014) (0.014) (0.014) (0.014) (0.014) (0.014)
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