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Abstract

This exploratory study investigated factors that influence older adults’ (aged 50 or above) willingness
to use robo-advisor, a type of financial technology (“FinTech”). In recent years, it has been receiving
increasing attention from users because it is democratizing financial services. Many studies have been
conducted on user adoption of robo-advisors. Only few empirical studies investigated how users’
literacy skills and behavioural traits affect their intentions to adopt robo-advisors, but none focusing
on older population. In this study we collected survey data from 154 older adults living across United
States. Our data analysis showed that trust and anxiety are significantly related to older adults’
willingness to use robo-advisors. Surprisingly, in contrast to many empirical findings, we found that e-
literacy is negatively related to older adults’ willingness to use this technology. Based on these findings,
we offered discussion regarding future direction for FinTech development and research to benefit the
older demographics.
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1 Introduction

Financial Robo-advisors vary by firm, but in general, they are the online services that “automate
portfolios based on users’ preferences” (Schwab.com 2020). In contrast to traditional human financial
advisory services, robo-advisory services reduce fees and provide 24/7 access to financial services
(Park et al. 2016). In addition to automating investment portfolios, other functionalities that make
robo-advisors unique are: lowering balance to start an account, trading fractional shares of securities
(lowering barrier of entry), and minimizing tax on transactions (Agnew and Mitchell 2019). The top
robo-advisory services on the market today are registered investment advisors, therefore, are subject
to fiduciary standards (Agnew and Mitchell 2019). In other words, robo-advisors must act in the best
interest of their users/clients.

These unique features of robo-advisors are expected to democratize the financial advisory services that
used to be a privilege of the wealthy class (Sironi 2016). In 2019, robo-advisors managed more than
$880 million in assets globally, and this number is projected to continuously grow at over 30 percent
annual rate (Belanche et al. 2019). While robo-advisors are gaining growing attention from users with
various demographic and socioeconomic backgrounds, not much is understood regarding the factors
that motivate individuals to adopt and use robo-advisors. Especially, studies on robo-advisor adoption
among individuals in an older age group do not exist. A big challenge faced by older adults today is a
financial one, that is, the challenge in personal finance and retirement planning (Stanford Centre on
Longevity 2018; Loibl 2017; Sixsmith et al. 2014). A robo-advisor, due to its built-in financial expertise
and automation, appears to be a viable solution to assist older adults in coping with this challenge.
Therefore, to facilitate the diffusion of robo-advisors among an older demographic, we need to first
understand what influences their attitudes towards the adoption of robo-advisors.

First and foremost, to use a robo-advisor, a person must be comfortable with its digital interface.
However, this could be a challenge to people aged 50 and older because their digital skills can vary
widely. In addition, they also use computers and mobile phones very differently from their younger
counterparts. As a result of this variation, the majority of technological innovation does not target the
older group as part of user base (Knowledge at Wharton 2018). Furthermore, many baby boomers face
complex decisions in financial planning as they age. For instance, they need to be very careful about
how much money to invest and withdraw due to the concern whether the money can last till they reach
the end of life (Knowledge at Wharton 2018). However, in the recent time, financial markets have
become more complex with the emerging new products that are difficult to understand. Essentially,
the lack of financial literacy may potentially prevent the older population from recognizing the benefits
of robo-advisors and thus makes them reluctant to use robo-advisors for help, delaying the landscape
of financial digitalization (Lusardi 2012; Milani 2019). Information literacy, a set of skills that enables
acquisition, evaluation, and use of information (Seminole State College Library), may also be an
indicator for whether older adults would be willing to use robo-advisors. The information literacy of
today is largely associated with the use of technology (Nelson et al. 2011); literature on information
and communication technology (ICT) have suggested the terminology of “e-literacy” to integrate the
use of technology in searching and making use of information (Klecun et al. 2014; Acharya et al. 2015).
Because of the Internet, information technology has become a prevalent medium for individuals to
acquire information (The Information Literacy Project). However, for adults in an older age, they have
been seen encountering limitations in searching for information via Internet (Zadrazilova 2017). If
such limitation is not addressed when designing a robo-advisor system, the older users would continue
to encounter difficulty in searching information that they need within the user interface, thus
discontinuing its services.

Liang et al. (2020) found that, among several age groups, seniors are more reluctant and even resist to
adopt innovative technology, and trust in technology tends to decrease with age. Anxiety associated
with the use of technology was found to be another factor that elicits user resistance against a new
technology. Based on the ubiquitous technology acceptance model, researchers found that, among
older adults, technology anxiety negatively affects perceived ease of use, making using the technology
an unrelenting task for the older age group (Tsai et al. 2020; Nimrod 2018). Risk aversion, is a
negative attitude towards risk; risk-averse individuals feel uneasy and nervous in an uncertain
situation, and do not feel comfortable about taking risks (Riquelme and Roman 2014). In addition,
they tend to overestimate the risk inherent in a situation (Yoshino et al. 2020). Using a technology for
the purpose of finance introduces new risks, for example, new types of scams, fraud, and data
breaches, which can lead to significant financial losses (KPMG UK 2018). Older adults between the
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ages of 61 and 80 years old were found to be significantly more averse for risky choices comparing to
younger age groups (Kurnianingsih et al. 2015). Therefore, in general, older adults may refrain from
using a new technological product for managing their personal finance because they cannot properly
evaluate the nature and severity of a risk.

The rise of robo-advisors presents a research opportunity to investigate older adults’ attitudes towards
technological innovation. In this exploratory study, our goal is to identify factors that influence older
adults’ willingness to use robo-advisors. Older adults are particularly of interest, because comparing to
a younger demographic, older adults have a very different attitude in connection with the use of
technology (Arning and Ziefle 2007). Recently, financial technology (also known as “FinTech”) has
been receiving increasing attention in the financial world. FinTechs could be software, applications,
and digital platforms that deliver financial services to consumers and businesses. They have been
recognized as promising tools to encourage financial inclusion (Morgan et al. 2019). However, at the
other end of spectrum, this also means, to use FinTech to fulfil and receive financial products and
services, financial literacy and e-literacy skills are needed more than ever (Morgan et al. 2019). In this
paper, we hypothesize a strongly positive relationship between each of the aforementioned literacy
skills and older adults’ willingness to use robo-advisors.

To understand older adults’ mental process of adopting a FinTech, i.e. robo-advisors, we identify and
hypothesize trust, anxiety, and risk aversion to be the determinants of their willingness to use the
robo-advisors. Our proposed theoretical model provides insights for financial advisory services,
brokerage firms, financial institutions, as well as their technology providers to develop and configure
robo-advisors to be elder-friendly, thus enabling them to leverage new technology to build wealth as
they are ageing. Meanwhile, the acceptance of robo-advisors of older age groups can bring a
competitive advantage to many firms in the finance sector (Park et al. 2016).

This paper is organised as follows. The next section elaborates on the theoretical development and
hypotheses to measure the relationship between factors influencing the willingness of older adults in
US to use robo-advisor for their personal financial services. Research method used in this study is
briefly explained the following section. Reliability and validity of survey data as well as hypothesis
testing results are presented in Section 4. Next, the results are briefly discussed before drawing a
conclusion with a brief future direction.

2 Theoretical Development and Hypotheses

Information literacy or e-literacy consists of the following skills: research and retrieval, information
validation, social responsibility, and legal aspects (Nelson et al. 2011). Information research and
retrieval enable a person to access information effectively and efficiently using computer database or
internet search engines. Information validation is the skill to judge the quality of digital information
sources. Having social responsibility allows individuals to understand ethical and social implications
of technology use behaviour and digital information. Understanding legal aspects of digital
information ensures the compliance with relevant laws and regulations when accessing and using
digital information (Nelson et al. 2011). Among people in an older age group, we assume e-literacy to
be a strong indicator of their willingness to use robo-advisors. Having e-literacy indicates the fluency
in acquiring and using information by using technology. With higher level of e-literacy, older users will
be able to take advantage of information (e.g. stock market news, portfolio performance, and tutorials)
integrated in the robo-advisory application to improve personal finance. In contrast, lower level of e-
literacy makes it difficult to grasp information presented in the app, thus frustration may arise and
discourage older adults from attempting to use the robo-advisors. Therefore, we argue that,

H.: The level of e-literacy of an older adult has a significantly positive effect on his/her willingness to
use a robo-advisor.

Financial literacy, which is a combination of knowledge and skills in making informed and effective
decisions with the available financial resources (Lusardi and Mitchell 2011). A study conducted in U.S.
shows that most of older adults surveyed are not confident about their efficacy in saving for
retirement, and around one-third of adults in their 50s have failed to develop any kind of retirement
saving plan (Lusardi and Mitchell 2011). We further argue that, older adults who are less financially
savvy, will not likely use robo-advisors because they do not understand what this type of technology
can offer (Yoshino et al. 2020). Financial literacy has been found to have a positive effect on the
adoption of financial technology services such as electronic money and mobile payment (Yoshino et al.
2020). In addition, it is also revealed by empirical evidence that, a person’s willingness to use a robo-
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advisor is positively associated with his/her level of financial experience (Hohenberger et al. 2019).
Thus, we hypothesize that,

H,: The level of financial literacy of an older adult has a significantly positive effect on his/her
willingness to use a robo-advisor.

Trust has been found to significantly influence decisions of households to stay with or switch from
traditional retail banking services to FinTech (Jiinger and Mietzner 2020). Other researchers also
revealed that users’ trust in FinTech services has a very significant influence on their intention to
adopt the FinTech (Hu et al. 2019). We therefore hypothesize that similar effect of trust will also be
seen on older adults’ willingness to use robo-advisors.

H;: An older adult’s trust in the robo-advisor has a significantly positive effect on his/her willingness
to use it.

Anxiety influences older adults’ motivation to engage in technology. For example, studies found that,
among Medicare beneficiaries aged 65 years and older, “depression and anxiety were negatively
related to Internet use” (Kuerbis et al. 2017; Choi and DiNitto 2013). Anxiety also prevents older adults
from properly operating robo-advisors, hindering their chances in using the technology to complete
the intended tasks. Because of that, robo-advisors may seem not be useful to them (Agnew and
Mitchell 2019), further decreasing their intention to use (Davis 1989). Hence, it can be argued that,

H,: An older adult’s anxiety associated with the robo-advisor has a significantly negative effect on
his/her willingness to use it.

Risk aversion, is another behavioural trait influencing the adoption of FinTech. More risk-averse
individuals are less likely to adopt FinTech (Yoshino et al. 2020). When users are trying to make
investments in the stock markets, robo-advisors can construct stock portfolios for them, saving time
and effort from researching and contemplating on their own regarding how and what to invest.
However, this also raises the question of how one can be sure whether robo-advisors are making right
decisions when users are not given access to see the details of the portfolios (for a number of robo-
advisors, building portfolios is automated, users cannot see the details of the investment included in
the portfolios). Because the process of picking and choosing stocks is not that evident to users, it
nonetheless increases their perception of risk related to the robo-advisory technology. Therefore, users
may be reluctant to make up their minds about using this technology. Furthermore, outside trading
stocks, individuals can be risk-averse in other business ventures. One such example is in farming,
people with risk-averse traits are more likely to opt into traditional method, rather than using modern
technology (Brick and Visser 2015). Therefore, based on the empirical finding and user experience, we
hypothesize that,

Hj;: The level of risk aversion of an older adult has a significantly negative effect on his/her willingness
to use a robo-advisor.

E-Literacy
Financial Literacy
Trust H3+ | Willingness to use
»| robo advisors
H4-
Risk Aversion

Figure 1. Research Model

3 Research Method

Based on a review of relevant literature, a research model (Figure 1) is developed to explore
relationships of five factors with our dependent variable “willingness to use robo-advisors”. A survey is
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designed to measure the above mentioned six constructs: e-literacy (EL), financial literacy (FL), trust
(TR), anxiety (AN), risk aversion (RA), and willingness to use robo-advisors (WU). The measurement
scales are adopted from related studies, but modifications are made to ensure appropriate face validity
in the current context. In terms of level of analysis, we focus on the perception towards the robo-
advisor adoption at the individual level.

The survey instrument is incorporated with 7-point Likert scales with “7” indicating “Strongly Agree”
and “1” indicating “Strongly Disagree”. Two criteria we have used to identify and sample participants
are: (1) they must be 50 or above, referred as “older adult” in this paper. Cognitive changes begin to
take place at the age of fifty, interfering with technology engagement (Hanson 2011). Therefore,
targeting this age group increases the possibility to discover new insights pertaining to behavioural
traits of users when they evaluate their decisions to use a technological innovation; (2) As addressed
previously, financial challenges associated with ageing are a prominent issue in United States
(Stanford Centre on Longevity 2018), thus, we focus our data collection in U.S., and all our
participants reside across different states. Participants first answer questions related to their
demographics, socioeconomic status, home ownership, and current financial planning activities. Next,
they are presented two video clips retrieved from a video streaming channel run by the Charles Schwab
Intelligent Portfolios® that explain what a robo-advisor is and how it works. Participants proceed
immediately to the survey session after watching the videos. The survey was developed on Qualtrics
and distributed via a crowdsourcing platform. There were total of 208 participants, out of which, 154
met the study criteria.

4 Data Analysis and Results

4.1 Survey Participants

The purpose of this study is to explore the factors that would be related to elderly people’s willingness
to use robo-advisors for their financial affairs. The demographic characteristics of the participants are
summarised as follows:

The average age of our sample in this study is 63.95 years old with a standard deviation of 5.36. From a
total of 154 participants (who provided valid responses), 50.6% are females, and 49.4% are males.
Participants’ ethnicities include: White (83.1%), Black or African Americans (7.8%), Hispanic or Latino
(3.2%), Asian (1.9%), Mixed Ethnicity (2.6%), and other (0.6%). 0.6% of participants did not report
their ethnicities. 64.0% of participants reported that they have received a college degree; for example,
the majority (36.4%) reported to have a bachelor’s degree, followed by those with a master’s degree
(15.6%), an associate degree (11.0%), and a doctorate degree (1.9%). The remaining participants
reported to not have a college degree: 16.2% had received some college credits, but without a degree,
9.7% only have a high school diploma, 7.7% reported to receive educational training other than college;
for instance, professional, trade, technical, or vocational training. 1.3% went to high school, but did not
obtain a diploma. In terms of income level, more than half of participants reported to make $40,000
or above annually (56.5%), the remainder (43.5%) reported to earn less than $40,000 a year. Married
individuals are accounted for 56.5% of the participants, the remaining 43.5% are accounted for the
divorced or separated, single individuals, the widowed, and those who did not report their marital
status. Only 29.2% of the participants own their home outright, the rest are either still paying their
mortgage or renting a home. Just over 30% of participants have already used at least one technological
application (FinTech) for their personal finance matters. The majority of participants who have not
used any technological application for personal finance purpose, reported that they are unaware of
those applications.

4.2 Reliability Analysis

Reliability refers to the measurement accuracy of participants who answer the same questions or close
approximations the same way each time (Straub 1989). Cronbach’s alpha (a) reliability test analyses
internal consistency of items or questions included for the same construct in a survey instrument.
Generally, the value of Cronbach’s a should be above 0.60 for exploratory study (Straub et al. 2004).
The value of Cronbach’s a for six constructs are shown in Table 1.
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Constructs Cronbach’s alpha (a)
E-Literacy (EL) 0.896
Financial Literacy (FL) 0.733
Trust (TR) 0.905
Anxiety (AN) 0.908
Risk Aversion (RA) 0.739
Willingness to Use Robo-advisors (WU) 0.877

Table 1. Cronbach’s alpha Reliability Analysis of Survey Instrument

4.3 Factor Analysis and Validity

An exploratory factor analysis has been conducted to validate the factors and items grouping and
combine correlated items of the survey data. Principal axis factoring was used as the extraction
method and direct oblimin (a type of non-orthogonal rotation, where the underlying factors are
allowed to be correlated) was used as the rotation method. The cut-off value for factor loadings was set
to be 0.40 (Yong and Pearce 2013). Therefore, any loading below this threshold was omitted from
showing in the result. Through this analysis, six constructs and items within those constructs emerged
as shown in Table 2 below. The factor loadings suggested that an adequate construct validity level has
been achieved (Straub 1989).

Factor Analysis Result

Factor

Pattern Matrix 1 2 3 4 5 6

EL4 -0.945

ELs -0.809

FLi -0.713

FL2 -0.705

FL3 -0.655

TR1 0.750

TR2 0.868

TR3 0.841

TR4 0.404

TR5 0.467

AN1 0.868

AN2 0.834

AN3 0.800

RA1 0.586

RA2 0.764

RA3 0.590

RA4 0.700

WU1 0.840

WU2 0.669

WU3 0.450

Table 2. Factor Analysis Result
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4.4 Hypothesis Testing

Hypotheses were formulated to validate and test the relationship between five different factors and
willingness to use Robo-advisors by elderly people in U.S., as shown in Figure 1. The five factors are
independent variables and the willingness to use Robo-advisors is the dependent variable. Multiple
regression has been used to analyse the relationships between independent and dependent variables,
and shown the results in Table 3.

Unstandardized Standardized t Sig (p-value) Result
Coefficients Coefficients
B Std. (Beta)
Error
Constant 1.345 0.690 1.948 0.053
E-Literary (EL) -0.161  0.084 -0.120 -1.921  0.057 (=0.057) Marginally
Supported
Financial Literacy (FL) -0.019 0.075 -0.016 -0.254 0.800 (>0.05) Not
supported
Trust (TR) 0.944 0.080 0.703 11.759  0.000 (<0.05) Supported
Anxiety (AN) -0.183 0.060 -0.185 -3.052 0.003 (<0.05) Supported
Risk Aversion (RA) 0.033 0.085 0.023 0.391 0.696 (>0.05) Not
supported

Table 3. Multiple Regression (Dependent variable — Willingness to use Robo-advisors (WU))

The p value measures the significance of the variables for the proposed model. Generally, p-value less
than 0.05 is statistically significant to reject the null hypothesis. As shown in the above table, two
factors (Trust and Anxiety) appeared to be significant for elders’ willingness to use Robo-advisor for
their personal finances (supported H; and H,). E-literacy appeared to have a weakly significant effect
on willingness to use although this relationship is negative (marginally supported H,). Surprisingly,
financial literacy and risk aversion trait appeared to not influence elders’ willingness to use the robo-
advisors (H. and H; are not supported), as shown in Figure 2.

E-Literacy [—__ -0.161%

-0.019

Financial Literacy R2 = 0.568

Trust

Willingness to Use

Anxiety

Risk Aversion

0.033

Figure 2. Proposed model of Willingness to use Robo-advisors by Elders
(*p < 0.05; **p < 0.01; ***p < 0.001)

5 Discussion

FinTech began to emerge as the popularity of the mobile phone usage for payments grew (Pradhan
2003; Lawrence et al. 2007). Increasingly new technologies is delivered to support greater quality of
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life, however the cohort of elderly population have been disadvantaged in their ability to uptake and
adopt digital skills. Demographic characteristics such as income, education, geographic location,
possible disabilities (Roupa et al. 2010) coupled with social isolation, retirement from workforce,
security issues in terms of exposure to risks such as fraud etc. (Munteanu et al. 2019) make it
challenging for older adults to utilise and navigate the technology.

Traditionally, personal financial services market has been used by wealthier older adults because
human financial advisors are considered to be expensive. Recently, a new technological application
robo-advisors is supposedly replacing those human advisor interactions for personal financial services.
Robo-advisors have been gaining popularity due to its ubiquitous nature of greater availability to
support users, lower barrier to entry and cost-effectiveness in comparison to the traditional human
advisors (Agnew and Mitchell 2019). The ability to embrace the fast paced digital disruption has made
this popular amongst the millennials. This type of technological application also has a huge potential
to assist older adults.

Although the first and second hypothesis in this study was formed based on the literature, for the older
adults from our sample, level of e-literacy is negatively related to their willingness to use robo-
advisors. Although the second hypothesis was not supported, inevitably, the statistical result suggested
that, higher the financial literacy, older users’ willingness to use the robo-advisory tool seems to
decrease. These findings reveal that, the more the elders are financially and digitally savvy, they are
more sceptical about using robo-advisors for their personal financial activities. In addition, the
findings from Dobrovolskaya et al. (2019) supports that the higher the financial literacy of a
population, the more often they feel the need for help to understand the investment market. The
majority of the older adults we studied revealed that, they are more comfortable working with a human
financial advisor rather than using a robo-advisor.

The relationship between trust in robo-advisors and willingness to use robo-advisors is strongly
correlated and supported the hypothesis, aligned with the studies by Junger and Mietzner (2020) and
Hu et al. (2019). The trust among the older people could be improved if the design of the technology is
focused to attract those cohorts. Hasan and Linger (2016) found that the technology enhance seniors’
abilities to remain productive as long as it meets their social needs.

On the other hand, anxiety of older people negatively correlates with their willingness to use robo-
advisors for their personal finances. The anxiety could be related to their level of confidence to use
technology or exposure to technological related risks including frauds (Munteanu et al. 2019; Glaser et
al. 2019). Is there a way to reduce older adults’ concerns of using technological financial application
(FinTech) for their personal finances? While the answer to this questions is not ‘absolutely yes’, co-
designing the robo-advisors with the seniors could be one of the ways to attract and continue
engagement with a larger population of older adults.

6 Conclusion and Future Directions

FinTech is gaining popularity amongst the younger age groups in comparison to older adults. Although
robo-advisor has a potential to help older people with their personal financial activities, its uptake is
very limited. Complexity of technological design is not always inclusive enough to support the needs of
the older users. Consideration of human factors is minimal in designing of products and services and
there is inadequate focus in such innovative solutions to help overcome barriers for this group of
vulnerable population.

In this study, we explored five factors (E-Literary, Financial Literacy, trust, anxiety, and risk aversion)
that influence older adults’ willingness to use robo-advisors. Two of them (Trust and Anxiety)
appeared to be significant for elders’ willingness to use Robo-advisor for their personal finances,
however, E-literacy appeared to have a weak effect on willingness to use although this relationship is
negative. Two others (Financial literacy and risk aversion) were appeared to be not influencing older
adults’ willingness to use the robo-advisors.

We will continue to explore other factors that either enhance or deter older adults to use robo-
advisors. All three factors from the proposed model (E-Literacy, Trust, and Anxiety) will be extended
to understand their concerns in relation to the design (human centred design) and perceived
usefulness of robo-advisor to that age group. We recommend the financial institutions and robo-
advisor providers to revisit their usability and implement participatory design methodology by
involving older adults in future.
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