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OPEN Fostering sustainable investments

through micro-investing platforms

Claudia Gonzalez-Arcos'?, Cristyn Meath?™, Peter Popkowski Leszczyc?, Ernan Haruvy® &
Jake An*

We uncover the underlying factors that influence perceived trade-offs between sustainability and
financial returns and risks, and the resulting real-world investment behaviour of micro-investors.
Given the direct-to-consumer nature of new age investment platforms, the context for our study

is framed within a consumer-centric context. Through a survey and conjoint experiment (383
investors), and analysis of actual investment decisions (for 89,744 micro-investors), we show that
individual motives—specifically sustainability values and feelings of empowerment—are key drivers
for sustainable investments, influencing willingness to forgo financial returns and the duration of
investment. We provide practical implications for fostering sustainable investments through micro-
investing platforms.

Extant literature about capital flows in the context of sustainable investing has predominantly focused on the
demand side of sustainability funding, namely institutions seeking financial support for sustainability efforts
such as non-profits and social enterprises’. There is limited understanding of the supply side of capital, particu-
larly regarding individual investors (i.e., non-professional retail investors). Most discussions have focused on
the role of organizations (e.g., corporate social responsibility), experienced private investors?, and institutional
investors®—°. This study aims to bridge this gap in the literature by adopting a perspective from the supply side of
capital for social impact. In this research, we aim to uncover the underlying factors that influence the perceived
trade-offs between sustainability and financial returns and risks, and the resulting real-world behavioural out-
comes in the context of micro-investors. Micro-investors are defined as individual investors, a specific subset
of retail investors, who regularly invest small amounts through a micro-investing mobile-based platform®. Fur-
thermore, given the direct-to-consumer nature of micro-investing platforms, and the context for our study, we
take a consumer perspective.

Much of the investment capital originates from large investors, primarily institutional investors. Here we
investigate the behaviour and impact of individual investors (general and micro-investors) with a focus on micro-
investors. For the purposes of this study, we define general investors as non-professional individual investors
‘who buy and sell securities or funds (i.e. non-institutional investors)’” and engage in investments through the
use of a stockbroker or an online investing account.

Micro-investing platforms fall under the umbrella of democratized investing. This category includes micro-
investing® as well as peer-to-peer (P2P) lending’, micro-financing'® and crowdfunding''2. These emerging
platforms provide a wider portion of the population access to mainstream financial resources (e.g., financially
vulnerable consumers'?), thereby enabling investors to have a voice in capital allocation. Micro-investing plat-
forms are designed to make investing accessible for individuals across all income levels'. This active involvement
influences the course of capital flow, circumventing traditional barriers’. These emerging platforms, constituting
a global micro-investment market of $1.8 trillion's, hold a crucial role in directing capital towards sustainable
companies’®.

Addressing critical sustainability challenges'”!® involves innovative approaches, such as micro-investing
platforms to channel capital towards sustainable endeavors'. Consequently, this paper aims to determine how
micro-investing platforms can foster sustainable investments. Achieving this goal involves tackling two pivotal
challenges. The first challenge (Research Question 1) is in measuring micro-investors preference for SI and iden-
tifying critical factors that influence these preferences. The second challenge (Research Question 2) is in verifying
whether the measured preference for SI translates to differential SI behaviour over time.

To address Research Question 1, in Analysis 1 we elicit micro-investors sustainable values?® and their prefer-
ences for S relative to expected returns and risk tolerance. Specifically, our study employs a survey combined with
a conjoint experiment to quantify the extent to which investors are willing to (1) accept lower financial returns
and/or (2) take on greater risk to invest in SI. Next, we delve into the factors that impact these two trade-offs,
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including individual values, preferences for sustainable investing (SI), attributes of SI funds (conjoint attributes),
and demographic characteristics. Our data collection encompasses both general investors and micro-investors,
as defined earlier.

To address Research Question 2, in Analysis 2, we investigate whether the measured preference for SI trans-
lates into actual SI behaviour. To that end, we analyse real-world investing data from a micro-investing platform.
This analysis aims to determine if micro-investors, who demonstrate a stronger inclination toward prioritizing
sustainability over financial returns, indeed allocate their investments into the platform’s sustainable fund. More
specifically, Analysis 2 examines whether the willingness to accept (1) lower financial returns to invest in SI and
(2) accept greater risk to invest in SI (from Analysis 1) are related to sustainable choices (i.e., actual portfolio
choices after 12 months).

Measuring investors’ preference for SI is difficult as extant research has shown that investors’ preference for
SI is often tainted with dual, and sometimes conflicting, goals of greater financial returns* and positive social
change®. Given that duality, the challenge lies in discerning investors” psychological trade-offs between sustaina-
bility and financial returns. Recent research has shown that the extent to which investors care about social impact,
which can be measured by their willingness to pay additional fees for sustainable investments, is driven by an
emotional, rather than calculative valuation of impact?®. Research also shows differences between “sustainability-
oriented investors” and other investors in terms of weight on non-financial returns***, distinguishing between
sustainable investors, who invest for pro-social reasons, and other investors who invest for financial gain. The
socially sustainable investors were shown to have higher social preferences, levels of education and trust, and
are more likely to be left-wing and risk-averse?. Yet, differences may also exist amongst sustainability-oriented
investors in terms of how much they are willing to sacrifice their financial returns or risks for greater social
impact. Such differences in investors’ perceived trade-offs make capturing investors’ preference for SI more dif-
ficult but important because, without clearly quantifying such trade-offs and understanding the critical factors
that influence these trade-offs, attempts to foster greater SI may remain less than optimal.

To identify critical factors that influence micro-investors’ preference for SI, we examine how individual
motives, demographics, and preferences for sustainable investments influence preference for sustainability
weighted by (1) Investment Return and (2) Level of Risk. Evidence suggests that individual motives, especially,
altruistic and egoistic values can influence investors’ preference to invest sustainably®*. However, the questions of
which specific sustainable values (i.e., biospheric, altruistic, hedonic, and egoistic values) are associated with per-
ceived trade-offs between sustainability and financial returns, and what the relative importance of these values is,
remain unanswered. Our findings regarding the effects of sustainable values provide a meaningful theoretical con-
tribution to the literature on consumer (or investor) values and their impact on pro-environmental actions**.

Moreover, we examine micro-investors’ attitudes toward SI in terms of how SI can make them feel a sense
of warm-glow and empowerment, thereby, responding to calls in the literature to further explore the conse-
quences of warm-glow on sustainable investments®. We integrate the concept of empowerment to understand how
empowered investors feel to address sustainability issues by investing in SI?’. Finally, we investigate the impact
of SI fund characteristics, such as whether the SI fund consists of companies that do good for the environment,
do good for society, or both, and whether the SI fund screens for companies based on best-in-class, positive
impact or exclusion criteria. By examining micro-investors” sustainable values, their attitudes toward SI, and
the SI fund characteristics that may influence the perceived trade-offs between sustainability, financial returns,
and/or risk, we shed light on strategies that can be used to target specific investors, shape their attitudes toward
SI, and design SI fund in a manner that can foster greater SI.

Supplementary Table 1 provides an overview of the different analyses conducted in this paper.

Results

Analysis 1A

The output of conjoint analysis consists of the investors’ utility weights for each attribute, which is used to cal-
culate the trade-offs investors are willing to make between SI and (1) financial returns, and (2) risk. We regress
the key dependent variables, how much people are willing to sacrifice their financial returns/accept risk to
invest in SI, on individual motives, conjoint attributes, demographics, and control for whether the respondent
is from the micro-investing platform sample or the general investor sample (Supplementary Table 4). Results
show that, as expected, individual motives including altruistic, biospheric, and hedonic values, have a positive
effect on preference for sustainability, while egoistic values have a negative effect. Perceived empowerment also
has a significant positive effect on preference for sustainability, while warm-glow is not significant. Mixed funds,
but not environmental or social funds, lead to a greater preference for sustainability. Women are more willing
to accept lower returns for the sake of sustainability. Age is negatively associated with the willingness to accept
greater risk for the sake of sustainability. Predicted sustainability included to control for the self-selection induced
endogeneity was not significant. The platform (micro-investing versus general investor) had a significant positive
effect, which indicates that it's important to control for the difference between the two samples.

Analysis 1B

We use the data from the same sample micro-investors, to estimate a predictive model for the willingness to
accept lower returns on SI. We regress this trade-off metric on demographics including age, gender, income,
and investor characteristics such as sign-ins (i.e., the number of times the customer has signed into the account
since joining the service), investment balance amount, amount of return on investment, and the previously
held portfolio before switching into SI. The purpose of this model is to determine which variables predict
investors’ trade-offs between SI preferences and returns. Previous literature has found that women tend to be
more sustainable?® and has observed a negative relationship between risk aversion and green consumption®.
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Consistent with these findings, we observe that both women and less risk-averse investors—those who invest
in moderately conservative and moderately aggressive portfolios—are more likely to accept lower returns for
sustainable investments (see Supplementary Table 5).

Analysis 2A

We analyse the actual portfolios of micro-investors to investigate whether the willingness to accept a lower return
for S is associated with a higher likelihood of persistent SI behaviour (i.e., do they invest in SI and do they con-
tinue to invest in SI?). To achieve this, we match investors” willingness to accept lower returns and accept greater
risk to invest in SI, obtained from the conjoint analysis, with data on their actual micro-investment portfolio
(12 months after the conjoint experiment). We investigate whether investors still hold SI after 1 year (using a
logistic regression), and how long they hold SI (using a Cox regression, i.e., a survival model). The logistic model
(Supplementary Table 6) shows that the more people are willing to forgo financial returns in order to invest in SI,
the more likely they remain investing in SI after 1 year. Similarly, the survival analysis (Supplementary Table 6)
shows that the more people are willing to accept lower returns to invest in SI, the less likely they will switch out
of SI and the longer they are likely to remain investing in SI. We do not find a significant effect for willingness to
accept greater risk to invest in SI (therefore we do not include this variable in subsequent analyses).

Analysis 2B

We report on two predictive models that are used to estimate willingness to accept lower returns for SI for the
platform’s other 89,744 micro-investors who have invested in SI at least once. After predicting micro-investors’
willingness to accept lower returns for SI, we examined its relationship with whether or not they remain investing
in SI after one year. As shown in Supplementary Table 7, we find that the predicted willingness to accept lower
returns for SI increases the likelihood of holding SI after one year (based on the logistic regression) and reduces
the likelihood of switching out of SI (based on the survival model). In other words, those who are predicted
to have a greater willingness to accept lower returns for SI are less likely to switch out of SI once they invest in
SL These results are consistent for different models and different estimation methods. Supplementary Table 8
provides the descriptive statistics for the investors in analyses 1B and 2B.

Discussion

Although the debate around the real impact of sustainable investments to foster and facilitate sustainable business
practices still remains®®?!, there is evidence that companies are increasingly being held accountable by share-
holders for ESG performance, particularly by global institutional investing firms®?. As a result, companies are
responding to investor and consumer pressure®. The role of investors in pushing the sustainability agenda has
also been highlighted by research® which finds social entrepreneurial intentions are influenced by Perceptions of
Social Support, including the ability ‘to attract investors for an organization that wants to solve social problems’
p.115. While our research doesn't test these hypotheses, it does contribute to the growing acknowledgement of
the need for evidence to understand micro-investors’ psychological factors* and the role of individual motives*®
in supporting sustainable investing. Furthermore, the rapid growth of micro-investment platforms'® highlights
the potential of the combined impact of small investors to support a transition to sustainable businesses and
economies.

We developed and tested an experimentally derived measure of micro-investors’ psychological trade-offs
between SI and financial returns, as well as the antecedents and behavioural consequences. The study finds con-
clusive evidence that micro-investors value sustainable investing and are willing to forego some financial gain
to do so, offering a promising avenue for shifting capital toward sustainable efforts. Micro-investing platforms
create a new source of sustainable capital flows towards sustainability-oriented companies by democratising
retail investing'®. Our analysis also identifies the preference for micro-investors to favour impact investments as
opposed to best in class. Research argues the importance of impact investing if we are to create more meaningful
sustainability initiatives in companies®>*”*. In doing so, our research contributes not only to the literature on
the role and importance of specific values to pro-environmental behaviour?>?, but it also contributes evidence
of the associated real-world investment behaviour. Furthermore, the identification of different values as well as
sustainability investment and return/risk preferences between individuals using micro-investment platforms
compared to traditional retail investment options provides an important and timely addition to extant knowledge
which previously did not distinguish such differences in the rapidly growing consumer group.

Importantly, these insights enable more effective targeting of specific investors who are more likely to have a
greater preference for SI, and more effective portfolio design to foster greater SI among micro-investors, support-
ing the acceleration of the transition to sustainable economies. For example, micro-investment platforms should
offer positive impact portfolios of both environmental and social impact companies and marketing strategies
that emphasise the platforms’ alignment with perceived empowerment and sustainability motives.

Limitation and future research
A limitation of the current research is that we compared general vs. micro-investors from different countries. As
a result, there may be regional differences in demographics, and differences in individual motives (e.g., due to
cultural differences). Future research should aim to conduct a more granular analysis within specific regions or
countries to better understand how cultural, economic, and demographic factors influence sustainable micro-
investors’ decision-making processes.

Our research has considered the trade-offs that sustainable micro-investors make with respect to returns on
investment. Future research should consider to what extent these sustainable investors differ in their willingness
to accept a lower return and/or greater risk for the sake of SIL.
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Showing the link between willingness to accept a lower return and actual future investments in sustain-
able assets is an important step towards measuring impact. However, while research points to the influence of
small investors, particularly through greater ‘noise’ due to the greater number of investors, future research is
needed to measure the extent to which this investor group’s actions lead to increased sustainable practices within
organisations.

At the individual investor level, more research is needed particularly to investigate the extent to which micro-
investing enhances empowerment, and in turn, stimulates sustainable behaviour.

Methods

Analysis 1A

Regression Analysis of Conjoint data and Survey data from samples of micro-investors and general investors. Sup-
plementary Information 1 (1. Data Collection: Survey and Conjoint Study) provides full details for Analysis 1.

The survey and conjoint experiment are conducted with two distinct sets of investors—micro-investors and
general investors, obtaining responses from 383 investors who had previously invested in SI. General investors
were obtained from the CloudResearch consumer panel. Micro-investors’ data were obtained from a major micro-
investing platform that operates in Australia, Indonesia, and Malaysia. The platform is listed on the Australian
Securities Exchange, and the total value of their funds exceeds AUD$1 billion. The platform boasts over 665,000
active customers who can invest in one of seven different diversified portfolios of exchange-traded funds at any
point in time. Among them is a socially responsible portfolio, which we refer to as sustainable investment (SI).
72.7% of SI is allocated to socially responsible exchange-traded funds, and the remaining is allocated to the
money market and government bonds. Other portfolios are non-SI portfolios, including a conservative, moder-
ately conservative, moderate, moderately aggressive, and aggressive portfolio, as well as a portfolio that provides
investors exposure to cryptocurrency. There is no additional fee for changing the portfolio. The micro-investing
platform enables users to invest their spare change by rounding up their everyday purchases to the nearest dollar
and automatically investing it in their portfolio. Customers can also make direct deposits into their investment
accounts. This makes investing accessible to small investors with limited capital, with the minimum investment
required to open an account set at AUD$5.70% of their customers fall between the age range of 18 to 35, and the
average value of customers’ portfolios is over AUD$3000.

A survey link, with an invitation to participate in a survey, was emailed to approximately 6000 customers of
the micro-investing platform. The email was sent to those who had invested in the sustainable portfolio at least
once and had a balance of over $5AUD. Out of the 6000 customers, 307 completed the conjoint study, resulting
in a 5% completion rate, which aligns with previous survey studies conducted by the company.

Similarly, we shared a survey link inviting participation in the survey with the CloudResearch consumer
panel to gather responses from general investors. Their extensive online prime panel, comprising over 50 mil-
lion participants, was employed for this purpose. Participants were screened based on their prior experience
with sustainable investments.

A conjoint choice task is used to measure investor (revealed) preferences for sustainable investment. Conjoint
analysis has been widely used in marketing and other areas, yet the majority of research in social sciences uses
survey research based on stated preferences®. A major advantage of using a conjoint model is that it lets investors
make trade-offs between different attributes (e.g., between the percentage of sustainable firms in a fund, and the
rate of return), and can refer to preferences from these choices (trade-offs). This is opposed to rating scales where
investors provide ratings for different attributes (stated preferences). In this research, we use stated preferences
obtained from a survey with data from conjoint choice experiments to uncover revealed preferences. This is a
powerful method when morality and social concerns affect decision making® and provides us with the ability to
match self-identified preferences and motives with revealed preferences through hypothetical choices*. Specifi-
cally, in addition to respondents’ demographics and past investment experience, we asked investors about their
individual motives for sustainability including — empowerment' (e.g. “My investments provide a way for me to
shift capital towards the sustainability causes I want to support”), warm glow*! (e.g. “I feel happy about myself
when I contribute to/purchase sustainable investments”), and values®® [biospheric (e.g. “it is important to protect
the environment”), hedonic (e.g. “it is important to have fun”), egoistic (e.g. “it is important to have money and
possessions”), and altruistic (e.g. “it is important to take care of those who are worse oft”)]. Other survey items
related to investors’ attitudes toward SI (warm-glow and empowerment), and their demographics can be found in
Supplementary Information 1. We observe differences between the two samples. Micro-investors are less wealthy
and younger than general investors (Supplementary Table 3). Furthermore, the two samples differed in relation
to altruistic, biospheric and hedonic, and egoistic values, and empowerment as well as their attitudes toward SI.

For the conjoint analysis, we collected a random sample of 307 customers from the micro-investing platform.
Note, that this number is larger than the number of survey respondents with sustainable investing experience
in Supplementary Table 3 (n=190), since this sample also includes respondents without previous experience
with sustainable investments. Respondents completed a Conjoint choice experiment where they chose among
different investment options described through five key attributes (Supplementary Fig. 1). Attributes included
(1) the fund focus (either environmentally sustainable, socially sustainable, or a combination of both), (2) the
percentage of assets that are sustainable, (3) the Rate of return, (4) Risk level, and (5) Fund screening (either
positive impact, exclusion). The attributes and attribute levels are shown in Supplementary Table 2. We use a
hierarchical Bayes estimation method to estimate the parameters for the conjoint model.

Next, we conduct two regression models—one with a preference for SI weighted by the investment return
and another with a preference for SI weighted by the level of investment risk as the dependent variable (obtained
from the conjoint analysis). These measure the willingness to accept lower returns and/or accept higher risk for
SI. This is based on the theoretical foundation that investors trade-off their preferences for sustainability with
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the rate of return, and/or the risk of the investment (similar to the sharp ratio). Specifically, the preference for SI
weighted by the investment return is measured by the utility weight (part worth) range for sustainability [range
High (76-100%) to Low (0-25%)], divided by utility weight (part worth) range for the rate of return [range
High (14%) to Low (2%)]. Similarly, the preference for SI weighted by risk is measured by the utility weight (part
worth) range for sustainability [range High (76-100%) to Low (0-25%)], divided by utility weight (part worth)
range for the risk [range High to Low].

The conjoint attributes, individual motives, and demographics, obtained from the survey, are included in the
model as the explanatory variables, as well as a dummy variable to control for the two different populations of
investors. We use a two-stage estimation procedure to control for self-selection-based endogeneity since investors
who have previously invested in SI are different from those who have not*. The first stage consists of estimating
a probit model where we first calculate predicted sustainability and in the second stage, we include this variable
in the regression model (see Supplementary Table 4).

Analysis 1B

We estimate two predictive models, with the willingness to accept lower returns for SI (obtained from the con-
joint analysis) serving as the dependent variable, using a linear regression and a random forest machine learning
model. We construct the random forest model, as an alternative model to predict the willingness to accept lower
returns for SI, which is a widely used ensemble learning method that operates by constructing multiple decision
trees, using the random Forest library in R (version 4.2.2). We used grid search to determine the optimal com-
bination of hyperparameters including the maximum number of terminal nodes and the number of trees, which
converged to be 70 and 400, respectively (see Supplementary Table 7). Since willingness to accept greater risks
for SI was not significant in Analysis 2, we do not estimate this model. The independent variables comprise data
collected from investors on the micro-investment platform, including age, income, gender, sign-ins (indicating
how frequently investors have logged into the platform), investment balance, return on investment, and the type
of portfolio held before investing in SI (see Supplementary Table 6).

Analysis 2A

Conjoint estimates used to predict actual investment of micro-investors. We determine whether the willingness
to accept (1) lower financial returns to invest in SI and (2) accept greater risk to invest in SI (from Analysis 1)
are related to sustainable choices based on actual portfolio choices after 12 months. We estimate both a logistic
regression model (with the dependent variable being an indicator of whether the investor still holds SI after
1 year) and a Cox regression (survival) model, where the dependent variable is the duration of time the investor
remains in SI. Both models aim to measure the likelihood that an investor continues to invest in SI (see Sup-
plementary Table 5).

Analysis 2B

We estimate a logistic and Cox regression (survival) model, similar to analysis 2, to examine whether the measure
of estimated willingness to accept a lower return for SI from Analysis 3 is associated with a higher likelihood of
persistent SI behaviour for the 89,744 micro-investors who have invested in SI at least once.

Data availability

The data for this study and the analysis codes are available from the corresponding author upon request. Due
to a non-disclosure agreement, the sample data from the micro-investment platform require authorisation by
the company.
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