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Abstract: As a typical application of fintech, the robo-advisor has increasingly gained attention over
the last decade. However, most research regarding the robo-advisor has focused on its development
issues such as performance improvement and regulation, while limited research has paid attention
to trust. This research extends the literature by investigating the trust influencing mechanism of
robo-advisors by a mixed method approach. Specifically, we identified six salient trust influencing
factors by qualitative interviews and proposed the research model based on trust transfer theory.
This model was tested via a survey of 230 investors. Our study finds the significant influencing
role of supervisory control and validates the relationships among trust influencing factors, trust in
technologies, trust in vendor and trust in robo-advisor. Moreover, several differences between junior
investors and senior investors are also found in our research. This study examines trust transfer theory
in the new context of the robo-advisor and contributes to further development of this increasingly
utilized service.
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1. Introduction

Fintech developments have receiving increasing attention from customers, vendors, regulators
and other social organizations [1]. As a combination of technology and finance service, fintech has
great potential in improving financial efficiency. Many traditional financial services, combining their
own advantages with modern technologies, have innovated better services such as crowdfunding,
online lending and robo-advisors [2]. Taking the advantage of artificial intelligence and other modern
technologies, a robo-advisor creates a digital platform to conduct customer self-assessment and
portfolio management [3]. Due to the cutting of human labor cost, this service provides a personalized
and expenditure saving service to individual investors [4]. It is an innovative service which provides
benefits to both social performance and healthy economic growth. To be specific, by developing and
optimizing robo-advisor products, modern technologies including big data, customer profiling and
cloud computing will be improved and better applied in society, enlightening more technological
advances in other relevant industries. Furthermore, financial management and financial markets are
linked with sustainability [5], so promoting robo-advisors contributes to promote finance, increase
social vitality and sustainably develop the economy. However, since there is no standard criterion in
this industry, robo-advisor products are hard to for customers to trust, which further leads to a slow
adoption situation [4,6]. Thus, investigating trust and providing actionable suggestions for robo-advisor
vendors are of benefit for production optimization, industry standardization and sustainability.

A robo-advisor is an automated service for a customer. From this perspective, we proposed
to explore the role of supervisory control in robo-advisors. Supervisory control refers to a human
intermittently supervising the performance of automated systems [7,8]. There is limited research on
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the relationship between supervisory control and trust, so there is a provocative question as to whether
supervisory control can be used in robo-advisors to increase initial trust of the customers. Accordingly,
this study aims to explore the following questions: (1) Is supervisory control a salient trust influencing
factor of robo-advisors? (2) Besides the supervisory control, what other trust influencing factors does a
robo-advisor have? (3) What is the trust influencing mechanism in the context of robo-advisors?

Our study explored trust influencing mechanisms of robo-advisors by qualitative investigation
and quantitative analysis and proposed actionable development suggestions for the service vendors.
The paper is structured as follows. A literature review is given in next section. Section 3 describes the
qualitative investigation, following the research model and hypothesis. Quantitative investigation is
exhibited in Section 5. The conclusion and contributions are discussed in the last part of this research.

2. Literature Review

2.1. Robo-Advisor

According to Sironi, a robo-advisor is an automated investment service that facilitates wealth
management for customers by combining modern technologies and scientific algorithms [9]. The first
robo-advisor company launched in America in 2008 and its huge success attracted billions worth
of investments in this market [10]. Since then, various companies also stepped into this market
including initiative startups, banks, and even high-tech companies [11]. It has been demonstrated that
the use of robo-advisors is an opportunity to reshape the investment industry and has a promising
future [5,12–14]. However, robo-advisors are also faced with challenges [15–17]. Previous studies
of robo-advisors mainly focus on conceptual works [9,11,17], modification of algorithm and assets
allocation method [18,19] and other development issues such as regulation [11,12]. Especially, from the
perspective of trust, prior studies have identified some trust influencing factors of a robo-advisor,
including security, information quality, interface design and so on [20,21]. Nevertheless, a systematic
trust influencing mechanism model of robo-advisor has not been developed yet.

With increasing development of technologies, innovations are expected to take on more
responsibilities for sustainability [22]. Sustainability initially refers to economic developments
that meet the needs of present generation, later involving more contents of the impacts on future
ecosystems, societies, and finance [4,23,24]. Research on the relationship between the financial industry
and sustainability mainly concentrates on the strategy formulation [22], while is limited on the issue
of how high-tech financial services impact sustainability. However, taking the perspective of fintech
industry, many services including online shopping, e-health, and self-driving cars have made our life
more sustainable [25,26]. As for the robo-advisor, it provides low cost, low risk and better algorithms
for customers, and improves the method of finance. Moreover, some robo-advisor products have also
taken environmental and social criteria into their investment recommendation [26].

2.2. Trust and Trust Influencing Factors

With the rapid development of modern technologies, trust plays an increasingly critical role
nowadays. Trust has been conceptualized by many prior studies [27–30], one of the most widely
accepted definitions is that trust is a willingness to be vulnerable and abandon right of control based
on the expectation of the trustor [29]. Trust is a complex concept and can be explored in various
perspectives. For example, interpersonal trust refers to the trust between individuals or groups [31].
It is generally explored based on the feeling of empathy [32,33], which heavily affects individual’s
decision and behavior [34]. From the perspective of institution, institutional trust is based on the sense
of security from institutions [35]. As institution-based trust often involves multiple unfamiliar parties,
it is suitable to explore the e-commerce relatives [36–38]. According to McKnight, institution-based trust
has two types, which are situational normality and structural assurances [39]. Situational normality is
a sense of reassurance that the situation is normal and trustworthy, while structural assurance is a
trust feeling gained from safety nets such as regulations, guarantees and contracts. Considering that a
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robo-advisor has similarities to e-commerce products, we will focus on institutional trust to explore
the trust influence mechanism of robo-advisors.

Investigating trust influencing factors is of benefit to understanding trust influencing process.
In the field of e-commerce, some trust influencing factors have been identified in previous studies.
For example, on the circumstance of online purchase, it has been found that trust can be influenced
by customers’ disposition, service quality and privacy protection [40–43]. Reputation [44], interface
design [45] and perceived risk [46] have also been validated in the literature of e-commerce. Furthermore,
prior studies also found the connection between trust influencing factors and other users’ behavior,
such as technology adoption [47]. In the field of human–robot interaction, it has been examined that
factors including human-related characteristics and robot-related characteristics have great impacts on
the trust in robots [48]. However, considering there are some differences between robo-advisor and
e-commerce businesses, the applicability of these trust influencing factors still needs further exploration.

2.3. Supervisory Control

Automation transitions have great potential in overcoming shortages of human work and
improving efficiency [49]. As a specific type of automation, robotic service has some features, such
as remote operation, pure online transaction and a high level of automation, to distinguish it from
traditional automations and make it harder to be completely trusted by customers [48,50]. To change
this situation, previous studies proposed supervisory control to modify the interaction between humans
and robotic systems [51,52]. Supervisory control refers to human monitoring of the performance
of automation systems in case of emergencies [20,21]. Owing to the efficiency and flexibility of a
compromise method, it provides a potential way to save the workload of humans while improving
system performance [51]. Accordingly, it is commonly accepted that supervisory control is superior to
automatous robots or pure manual operation [20].

The importance of supervisory control has been emphasized and explored under various
circumstances. For example, in some military combat systems, where the cognition of operators
plays a significant role in decision making, human intervention is essential to change the automation
mode [53,54]. From the perspective of civilian systems, such as autonomous navigation systems [50,55],
building water cooling systems [56] and other industrial control systems [57], supervisory control is
also crucial for safety and correctness. Furthermore, supervisory control can change user’s trust in
a human–machine relationship [58]. However, with the rapid development of modern automation
technology, it is unknown to us whether this approach can affect the trust in robo-advisors.

2.4. Trust Transfer Theory

We built our trust influencing model of robo-advisors mainly based on the trust transfer theory.
With deeper exploration of trust, increasing literature has begun to explore trust transfer process to
better understand trust development. This theory was firstly discovered from the fact that if a person
trusts a known person, he would trust an unknown person who is trusted by the known one [59].
Namely, trust can transfer from individuals to individuals. Since then, studies also demonstrated
that trust can transfer in different entities and contexts. For example, it has been noted that trust in
personnel will lead to the trust in the counterpart institution [35]. Taking an online bank as an instance,
Lee et al. validated that offline trust can transfer to online trust [60]. Furthermore, the online trust in a
website also can transfer to another website through the hypertext links [61].

Traditional trust development models are generally conceptualized based on the change of trust
influencing factors [62] but trust transfer theory gives us a clue to investigate the trust influencing
process from another perspective. This theory has been explained in several raising e-commerce
products. For example, trust towards social commerce members will influence trust towards social
commerce apps [63]. In the context of mobile payment, internet payment trust is a determinant of
mobile payment service trust [64]. It is demonstrated that the public e-service trust is transferred from
trust in public administration and trust in the Internet [65]. Similarly, research has found that trust in a
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government website is due to trust in government and trust in technology [66]. This research is based
on the trust transfer theory, combining with trust influencing factors, to build the trust development
model and explore trust transfer process of robo-advisors.

3. Qualitative Investigation

3.1. Data Collection

Trust influencing factors are the foundation of our research model. To identify these factors,
we conducted semi-structured interviews on 27 valid investors. The sample was selected based
on following principles: (1) having acceptance, attention, or having a certain understanding of
robo-advisors; (2) having various occupations and investment experience to increase sample diversity.
The ages of interviewees ranged from 20 to 50. Each interview lasted over 15 min. Afterwards, the data
were recorded and transcribed into text form, numbering from ID1 to ID27.

3.2. Data Analysis

After coding, we extracted keywords from interview data and developed them into constructs.
To avoid ambiguity, we conducted this process with two authors. We identified 17 keywords from
interview data and exhibit results in Table 1. According to the mentioned frequency, we selected salient
keywords with high mentioning frequency, which are reputation, information quality, service quality,
attitude toward artificial intelligence (AI), service commitment and government regulation. As the
interviewees said,

“I think reputation has great influence on my trust toward robo-advisors. For example,
I spent lots of time on choosing a robo-advisor service with good reputation. If there are
famous banks or financial companies that support this product, I must prefer to choose their
service.” (ID24)

“I think the expertise of provided information is very important. My investment experience
is weak, so I am inclined to choose a robo-advisor that can provide authoritative and
professional information for me.” (ID6)

“If a robo-advisor service is lacking a certain function or information compared to other
products, I would think this service is defective and hard to trust.” (ID25)

“The assurances such as contracts and government regulation will influence my adoption
decision on a robo-advisor. The policy of robo-advisors has not been completely established,
so I value the service contract more. If there is no contract assurance, I am afraid the service
would lose my money.” (ID7)

Table 1. Keywords extracted from interviews.

Keywords Frequency Keywords Frequency Keywords Frequency

Attitude
toward AI 24 Rate of return 14 Privacy policy 5

Reputation 25 Ease of use 14 Interface
design 4

Government
regulation 21 Integrity 13 Technological

capability 4

Information
quality 18 Competence 8 Financial

transparency 4

Service
commitment 18 Convenience 7 Investment

environment 3

Habitual behavior 6 Benevolence 3
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In order to understand the factors from the perspective of institutional trust, we divided these
factors into three groups, which are deposition, situational normality and structural assurance. To be
specific, structural assurance requires a service to provide assurance to prevent customers from finance
loss, privacy leakage and other risks [39]. Thus, factors such as privacy policy, service commitment
and government regulation belong to this type of trust. Meanwhile, situation normality refers to
a trustworthy situation, which is a reflection of customer’s expectancy [36]. Consequently, factors
including reputation and service quality are categorized into this type. The descriptions and categories
of the six salient trust influencing factors are exhibited in Table 2.

Table 2. Six salient trust influencing factors of robo-advisors.

Categories Factors Descriptions

Deposition Attitude toward AI Tendency to believe or suspect based on
artificial intelligence (AI).

Situational normality

Reputation Positive feedback from peer customers and
social media.

Information quality Accuracy and completeness of customized
investment information.

Service quality Service accessibility, security and reliability.

Structural assurance
Service commitment Readability of the service provisions.

Government regulation Establishing regulatory policy for
robo-advisors from the government.

4. Research Model and Hypotheses

4.1. Research Model

We selected six salient keywords with high mentioning frequency, which are reputation,
information quality, service quality, attitude toward artificial intelligence (AI), service commitment
and government regulation. Based on trust transfer theory, we incorporated the variables of trust in
technologies and trust in vendor to deeper explore the trust development process of robo-advisors.
In addition, drawing from the literature on automation, we designed the supervisory control construct
to examine the impact on the trust influencing process of robo-advisors. Figure 1 provides an overview
of our research model. The details of this conceptual model will be explained in the next section.

4.2. Hypotheses Development

4.2.1. Reputation

Firm reputation is a significant factor in gaining customers’ trust. On one hand, a positive firm
reputation indicates a satisfying fulfillment of company’s prior obligation [67]. On the other hand,
reputation is the representation of public opinion, which can shape customer’s first impressions
of a firm [68]. Consumers tend to conclude that transacting with firms with positive reputation
is low-risk, while transacting with firms with negative reputation is uncertain and high-risk [67].
Therefore, positive firm reputation can reduce uncertainty and increase customers’ trust [69]. In the
context of e-commerce, reputation is of vital importance because the internet brings lots of unfamiliar
entities together [70]. Moreover, it has been proved that reputation affects trust in various e-commerce
products such as mobile banking and online retailing [71,72]. Robo-advisors are an increasingly used
product on the internet, and reputation is a key factor that impacts trust in robo-advisors [73,74]. Thus,
we hypothesize:

Hypothesis 1 (H1). Reputation positively affects customer’s trust in robo-advisor vendors.
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4.2.2. Information Quality

The importance of information quality has been highlighted in trust building, technology
acceptance, spreading behavior [75–77] and so on. Especially in e-commerce business, high information
quality is a promoting factor that influences the decision-making process of customers and facilitates
trust generation [77,78]. For example, it has been proved that information quality positively influences
customer’s trust in online purchases [79]. While taking mobile banking as an instance, the quality of
payment information affects initial trust building process [68]. In our study, the information quality
refers to the quality of a recommended portfolio by a robo-advisor, which has been validated as a
salient trust influencing factor before [73]. Previous study has illustrated that high information quality
can give positive feedback to the source of information and promote the trust effectively [80]. As a
consequence, we hypothesize:

Hypothesis 2 (H2). Information quality positively affects customer’s trust in robo-advisor vendors.

4.2.3. Service Quality

Customer’s behavior can be strongly influenced by service quality [80]. For customers, positive
service quality generally results in a favorable behavior, such as trust, adoption and continuous
usage [81–83]. In an internet environment, where the companies’ competition is getting more severe
than before, service quality is a critical factor in choosing a product or service. For example, service
quality positively affects trust and further facilitates the relationship commitment between customers
and IT service [84]. In other e-commerce products such as e-government and online shopping, the role
of service quality is also significant [66,85]. Based on the trust transfer theory, we argue that superior
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service quality might facilitate commitment to the robo-advisor vendor, finally leading to the trust in
robo-advisors. Thus, we hypothesize:

Hypothesis 3 (H3). Service quality positively affects customer’s trust in robo-advisor vendors.

4.2.4. Attitude toward AI

Personal characteristics are an important trust influencing factor in e-commerce [36]. Generally
speaking, a person who is incline to trust others is easier to trust an unfamiliar product or service. From the
perspective of information systems, personal traits also significantly influence the technology acceptance
process in the context of online shopping, e-business, ERP and so on [86]. Several concepts have been
proposed to demonstrate this feature, such as personal innovativeness and technology readiness [87],
commonly referring to the willingness of customer to try out new innovations [88,89]. The specific
trait of customer’s innovativeness varies in different technical innovations [86]. As robo-advisors are
famous for the application of artificial intelligence to their potential customers, prior study has found
that the attitude towards AI is a key trust influencing factor for robo-advisors. However, considering
extensive technologies are also used in this disruptive service, such as machine learning and big
data [90], the relationship between trust in AI and trust in the technologies used by robo-advisors is
unknown. Therefore, we hypothesize:

Hypothesis 4 (H4). Attitude toward AI positively affects customer’s trust in the technologies used by
robo-advisors.

4.2.5. Service Commitment

Service commitments refer to valid contracts, agreements and guarantees from the vendor to pledge
the relationship between customers and vendors [91]. In order to reduce transaction uncertainty, service
commitment is designed to clarify service duty of the vendor and revise customer’s expectancy [92].
Accordingly, service commitment is expected to influence trust of customers [93]. In other words,
contracts and agreements provide a measurement of actual completion of the promised items and
compensate for distrust of consumer by enhancing control feelings [94]. When customers do not
know enough about a technology, investigating service commitment is one of references to determine
whether to trust a new service [95]. Meanwhile, it has been proven that service commitment affects
customers’ trust in the context of e-commerce, e-service, online community and so on [92,96]. Therefore,
we hypothesize:

Hypothesis 5 (H5). Service commitment positively affects customer’s trust in the technologies used by
robo-advisors.

4.2.6. Government Regulation

Government regulation can shape customer’s behavior remarkably, especially for some rising
technologies [97]. It can lower perceived risk and enhance trust of customers [98]. For example,
legislation is a salient external factor that positively influences use intention in online environment [97].
To be exact, government regulation indicates a supportive attitude in the condition of new technology
emergence, which can increase customers’ faith and provide a favorable environment for the novelty.
According to this view, we hypothesize:

Hypothesis 6 (H6). Government regulation positively affects customer’s trust in the technologies used by
robo-advisors.
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4.2.7. Trust in Vendors, Trust in Technologies and Trust in Robo-Advisors

Trust in vendor and trust in technology are two equally important components of customer’s trust
in e-commerce [99]. On the on hand, trust in vendor is one of the determinants to engage in online
business, especially in internet activities filling with uncertainties. Higher trust in the vendor can
further lead to higher following intention, sharing intention and higher purchasing intention [40,100].
On the other hand, there is lots of evidence that trust in technologies also plays a significant role in
the adoption of high-tech products, such as online purchases [101] and information systems [102].
If a customer distrusts the technology, he might think the product can easily result in misleading,
information leakage and business malpractice. There are studies that have explored trust from the
two dimensions before. For example, trust in e-government is positively associated with trust in
government and trust in technology in the context of a government website [66]. As for robo-advisors,
with massive involvement of modern technologies [90], trust in technologies seems to be more crucial to
customer’s trust. To explore the trust development of robo-advisors from a systematic way, we designed
our research model from the two dimensions simultaneously. Thus, we hypothesize:

Hypothesis 7 (H7). Trust in vendor positively affects customer’s trust in robo-advisors.

Hypothesis 8 (H8). Trust in technologies positively affects customer’s trust in robo-advisors.

4.2.8. Supervisory Control

Supervisory control is a main determinant of trust in automation service [103]. Previous study has
showed that supervisory control can shape the human–machine relationship and increase human’s faith
in machines [104]. From the perspective of high-tech service, trust in technology highly correlates with
trust in service. For instance, with the rapid development of public e-service [65] and e-government
service [66], trust in technology positively influences trust in the service. Robo-advisor service aims to
provide a set of automated personalized investment recommendations to customers. It is hard for pure
automation to gain initial trust from customers [6]. Considering many investors prefer to choose their
investment portfolio by themselves [105], a supervisory control function may seem friendly to these
people and make robo-advisors easier to be trusted. Hence, we hypothesize:

Hypothesis 9 (H9). Supervisory control strengthens the positive relationship between trust in technologies
and trust in robo-advisors.

5. Quantitative Investigation

Following the exploratory qualitative research method, we have proposed hypotheses and built a
research model. In this section, we used surveys to collect data and quantitatively examined the model.
SPSS and Smart PLS 3.0 were used to conduct data analysis. The data collection and data analysis
process are introduced as follows.

5.1. Data Collection

An online survey on a sample of 240 investors was conducted in our study. The questionnaires
were all collected online. To assure the quality of questionnaires, a pilot test was conducted on
40 investors before the formal survey. After modification of the questionnaire, 33 valid items were
finally accepted. All the measurement items used the seven-point Likert scale ranging from 1 (strongly
disagree) to 7 (strongly agree). The items and their sources are shown in Appendix A.

After data collection, we used SPSS to conduct descriptive statistical analysis. Specifically,
we selected the collected data mainly based on following criteria. Firstly, since the online survey had a
timing function, we removed the samples that finished survey within 1 min for fear of meaningless
information. Secondly, we excluded the questionnaires with incomplete data. A number of 230 valid
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surveys were successfully collected. Information related to investment experience, age and gender
were collected and the demographic portrait of our sample is exhibited in Table 3.

Table 3. Demographic information of research sample.

Items Category Frequency Ratio

Gender
Female 148 64.35%
Male 82 35.65%

Age

Below 20 37 16.09%
20–30 118 51.3%
30–40 22 9.57%

Above 40 53 23.04%

Investment Experience

0–2 years 167 72.61%
2–4 years 19 8.26%
4–6 years 13 5.65%

Above 6 years 31 13.48%

5.2. Data Analysis

5.2.1. Measurement

Smart PLS 3.0 was used to conduct further data analysis. Validity and reliability were examined
before formal hypotheses test. Our preliminary measurement had three steps. First of all, the scales
for our constructs were tested by cross loading. All factors had a loading above 0.7, suggesting that
each item was in accordance with their latent construct. Then, Cronbach’s alpha (CA), composite
reliability (CR) and average variance extracted (AVE) were examined, which are shown in Table 4.
At last, we calculated the square root of the AVE (SQAVE) by referring to latent variable correlations in
order to check the discriminant validity. As Table 5 shows, for each construct, the diagonal values were
larger than all the values below, which means no dominant construct. Based on the above analysis,
it can be concluded that our questionnaire is reliable and valid.

Table 4. Results of reliability analysis and convergent validity.

Latent Variables Indicators Loadings CA CR AVE

Reputation (RE)
RE1 0.89

0.876 0.924 0.802RE2 0.911
RE3 0.885

Information Quality (IQ)
IQ1 0.925

0.906 0.941 0.842IQ2 0.93
IQ3 0.898

Service Quality (SQ)
SQ1 0.906

0.901 0.938 0.835SQ2 0.936
SQ3 0.899

Attitudes to AI (AA)
AA1 0.892

0.803 0.884 0.717AA2 0.797
AA3 0.849

Service Commitment (SC)
SC1 0.924

0.924 0.952 0.868SC2 0.945
SC3 0.926

Government Regulation (GR)
GR1 0.873

0.813 0.887 0.724GR2 0.883
GR3 0.794
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Table 4. Cont.

Latent Variables Indicators Loadings CA CR AVE

Trust in Vendor (TV)
TV1 0.931

0.897 0.936 0.83TV2 0.892
TV3 0.909

Trust in Technologies (TT)
TT1 0.91

0.781 0.874 0.703TT2 0.657
TT3 0.921

Supervisory Control (SCO)
SCO1 0.918

0.887 0.93 0.816SCO2 0.89
SCO3 0.901

Trust in Robo-Advisor (TR)
TR1 0.905

0.887 0.93 0.816TR2 0.938
TR3 0.864

Table 5. Results of discriminant validity.

RE IQ SQ AA SC GR TV TT SCO TR SQAVE

RE 0.846 0.846
IQ 0.615 0.850 0.850
SQ 0.564 0.638 0.917 0.917
AA 0.545 0.645 0.8 0.895 0.895
SC 0.451 0.508 0.809 0.777 0.931 0.931
GR 0.567 0.634 0.856 0.804 0.8 0.913 0.913
TV 0.677 0.616 0.593 0.56 0.501 0.575 0.903 0.903
TT 0.574 0.628 0.693 0.673 0.686 0.694 0.62 0.903 0.903

SCO 0.752 0.686 0.592 0.54 0.479 0.578 0.713 0.7 0.838 0.519 0.838
TR 0.496 0.541 0.817 0.766 0.893 0.811 0.567 0.717 0.519 0.911 0.911

5.2.2. Hypotheses Test

To test the research hypotheses, the partial least squares structural equation modeling (PLS-SEM)
analysis method was used in our analysis. After reliability and validity assessment, we utilized
standard bootstrapping procedure to output path coefficients. Indicators including mean (M), standard
deviation value (STDEV), path coefficient, t-value and p-value were calculated to test the significance
and relevance of hypothesized relationships. We exhibited the testing results in Table 6.

Table 6. Results of hypotheses testing.

Hypotheses Casual Path
(CP) Mean (M)

Standard
Deviation

Value (STDEV)

Path
Coefficient

(β)
t-Values p-Values

H1 RE→TV 0.210 0.081 0.205 2.535 0.012
H2 IQ→TV 0.370 0.093 0.374 4.017 0.000
H3 SQ→TV 0.326 0.092 0.327 3.535 0.000
H4 AA→TT 0.405 0.065 0.406 6.262 0.000
H5 SC→TT 0.059 0.062 0.063 1.016 0.310
H6 GR→TT 0.254 0.063 0.255 4.047 0.000
H7 TV→TR 0.481 0.062 0.484 7.846 0.000
H8 TT→TR 0.451 0.070 0.448 6.368 0.000
H9 SCO→TR -0.021 0.061 −0.033 0.542 0.588

SCO→TT 0.274 0.073 0.268 3.663 0.000

As Table 6 shows, almost all the hypotheses were validated except Hypothesis 5 and Hypothesis 9.
The statistics show that reputation had an apparently positive correlation with trust in vendor (t-value
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= 2.53, p = 0.012). Information quality and service quality also had significant impacts on trust in
vendor with t-values of 4.01 and 3.53, respectively (p < 0.005). Meanwhile, government regulation
had significant influences on trust in technologies (t-value = 4.04, p < 0.005), which means that trust
in technologies was heavily affected by policies. Moreover, attitude to AI had the most powerful
impact on trust in technologies (t-value = 6.26, p < 0.005). Furthermore, we have found the trust
transfer mechanism of robo-advisor. Results showed that trust in vendor and trust in technologies had
significant impacts on trust in robo-advisor (t-values = 7.84 and 6.36 respectively, p < 0.005). However,
the results showed a negative support to the moderating effect of supervisory control, namely H9 was
rejected. Instead, we found that supervisory control had a significant influence on trust in technologies
(t-value = 3.66, p < 0.005). According to the results of our quantitative data analysis, we updated our
conceptual model and proposed a revised version (see Figure 2).
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5.2.3. Control Variables

Taking gender, age and investment experience as control variables, we found that gender
had little influence on our research model while the effects under different age groups were also
insignificant. However, we found that investment experience significantly affected the relationships of
our model. Previous research has found that investment experience indeed has effects on investment
behavior [64]. To further explore whether investment experience leads to different opinions in
customers, we partitioned our sample into two groups, which were junior investors and senior
investors. The mean value of investment years in our sample was 2.06 years. Accordingly, we classified
investors with less than 2 investment years as junior investors and the rest as senior investors. We re-ran
the data and the result is depicted in Table 7.
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Table 7. Comparison of junior investors and senior investors.

Category CP M STDEV t-Values Category M STDEV t-Values

Junior
investors

RE→TV 0.238 0.099 2.443

Senior
investors

0.189 0.114 1.729
IQ→TV 0.322 0.096 3.300 0.469 0.243 2.019
SQ→TV 0.355 0.096 3.752 0.234 0.262 0.772
SC->TT 0.059 0.062 0.929 0.063 0.107 0.667
GR→TT 0.301 0.060 4.965 0.479 0.139 3.310
AA→TT 0.580 0.077 7.540 0.339 0.131 2.617
TV→TR 0.408 0.090 4.494 0.547 0.072 7.818
TT→TR 0.431 0.103 4.184 0.331 0.118 2.788

SCO→TT 0.051 0.121 0.412 0.112 0.100 1.115

As Table 7 shows, junior investors and senior investors obviously had distinct opinions on the
relationships among service quality, attitude to AI and trust in vendor. Firstly, junior investors valued
the overall service quality more, they expected convenient and comprehensive financial service from
robo-advisor. When more satisfying service quality was offered, they would put more trust in the
service vendor. Secondly, attitude toward AI played an important role in trust in technologies, yet it
had less impacts on senior investors. We reckoned that experienced investors usually have strong
faith in their own judgement rather than an automated service. Moreover, senior investors have
higher scores of trust in vendor, which means that experienced investors have less suspicion of their
chosen vendors.

6. Discussion and Conclusions

As a typical service of fintech, investigating robo-advisors contributes to sustainability from three
aspects. From the perspective of society, on one hand, a robo-advisor improves customer’s efficiency
and reshapes the style of investment. On other hand, it is beneficial for sustainable development by
driving modern technologies in continuously advancing and facilitating the development of other
relevant industries. From the perspective of economy, the new fin-tech innovation will enlarge
investment and contribute to more robust economic growth and prosperity.

One of the challenges faced by robo-advisor is difficulty in being trusted by customers. Accordingly,
the objective of our study is exploring the trust influencing mechanism of robo-advisors based on
trust transfer theory. Mixed methods including interviews and surveys were used in our research.
Specifically, we identified six salient trust influencing factors of robo-advisors by analyzing interview
data, which are reputation, information quality, service quality, service commitment, government
regulation and attitude toward AI. Then, according to the automated feature of robo-advisors, we have
drawn a construct of supervisory control from previous literature and developed an integrated trust
influencing mechanism model. Finally, by quantitatively analyzing 230 questionnaires, we examined
the model and proposed a revised version (see Figure 2). The findings, contributions and future work
will be described in this section.

6.1. Findings

6.1.1. Supervisory Control is a Salient Trust Influencing Factor of Robo-Advisors

According to the automation feature of robo-advisors, we have drawn a construct from the
literature, namely supervisory control, to explore its impacts on the trust development process of
robo-advisors. We found that supervisory control has a directly positive correlation to trust in
a robo-advisor.

Supervisory control refers to moderate human intervention to the automated settings [20,21].
As automation technology has not been widely accepted, customers are unfamiliar with automated
services. When facing a novel high-tech investment tool, namely a robo-advisor, customers generally
hold a cautious attitude and want more autonomy of their own. It gives us the clue that robo-advisors
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will be more easily trusted by customers with supervisory control. We suggest that the robo-advisor
vendors should add more flexible functions such as replacing stocks according to a customer’s
preference, to attract more conservative investors. As an interviewee says:

“I think robo-advisor service needs more improvements. One question is, I knew several
robo-advisor products, they all provide me with a set of portfolios that I can’t change. I think
it should let me change one item or something, making this service more personalized.” (ID6)

6.1.2. Six Trust Influencing Factors of Robo-Advisors

According to our analysis, there are seven salient trust influencing factors in the context of
robo-advisors. Firstly, six salient factors including reputation, information quality, service quality,
service commitment, government regulation and attitude toward AI are identified by qualitative
interviews. Secondly, the role of supervisory control is validated by quantitative analysis. In conclusion,
reputation, information quality and service quality have positive correlations with trust in vendor,
while factors including government regulation, attitude toward AI and supervisory control positively
affect trust in technologies used by robo-advisors. Additionally, the quantitative analysis shows that
service commitment has an insignificant impact on trust in technologies. We reckon that the customers
that barely expect service commitment to provide trust-worthy information for the technologies account
for a large proportion. As an interviewee puts,

“I believe that the service commitments are the constraints in principle and bottom line.
It must protect customer’s benefits based on the legislation. So, I will read the items before
my adoption but I do believe it won’t harm my interests.” (ID21)

6.1.3. The Trust Influencing Mechanism of Robo-Advisors

We investigated the trust influencing mechanism and built a trust influencing model in the context
of robo-advisors. The relationships among trust influencing factors, trust in vendor, trust in technologies
and trust in robo-advisor were validated by quantitative analysis. Apart from the trust influencing
factors closely correlate with trust in trust in vendor or trust in technologies, we demonstrated that
these trusts can transfer into the trust in robo-advisor service. The modified trust influencing model of
robo-advisor is exhibited in Figure 2. Moreover, the relationships in our research model can be affected
by customer’s investment experience.

6.2. Contribution and Future Research

6.2.1. Theoretical Contribution

Our research has several theoretical and practical contributions. First of all, previous research
of trust in robo-advisors mainly focused on the regulation issue [11,15]. This research extends the
literature of trust in robo-advisors by exploring the trust influencing mechanism of robo-advisors.
We identified a total number of seven trust influencing factors of robo-advisors, which are reputation,
information quality, service quality, service commitment, government regulation and attitude toward
AI. Besides, due to the automation feature of robo-advisor, a novel factor named supervisory control is
discovered from literature and validated by quantitative analysis.

Secondly, previous research of trust in robo-advisors generally concentrates on exploring the
relationship between trust influencing factors and other customer behaviors such as adoption [18,19],
rarely deeply investigating the trust developing mechanism of robo-advisors. Our study proposed an
integrated trust building model and examined the relationship between trust influencing factors and
trust in entities. This research provides clues to explore how trust develops in similar contexts.

Moreover, this study enriched the literature on trust transfer theory. Trust transfer theory has been
utilized in several e-commerce service such as online shopping, online banking, online government
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service and so on [60,61,66]. Our study tests the applicability of this theory and extends it in the new
context of robo-advisors.

6.2.2. Practical Contribution

This research also has several practical implications. First, the research model we proposed is
helpful to vendors to understand the needs of customers and design better robo-advisor systems.
Second, by investigating trust in robo-advisors, we promote this service and contribute to more
positive customer behaviors, facilitate further technological testing and improvement. Furthermore,
with deeper investigation of robo-advisors, this study promotes the transition from traditional financial
service to modern high-tech service, helping sustainable development for a better society in the fourth
industrial revolution era.

In summary, there are several suggestions that we concluded for robo-advisor service vendors.
To begin with, the vendors are encouraged to advertise themselves and enhance their reputation.
Trust in vendor is a powerful factor in gaining customer’s initial trust in their product. Moreover,
from the perspective of trust in technologies, it is provocative that technical companies have natural
advantages to develop this service. Furthermore, it is suggested that vendors should provide more
clear and readable commitments to customers and advertise their product more to gain customers’
trust. Our findings on the differences between senior investors and junior investors provide a reference
for vendors’ self-positionings. Specifically, a well-known company is encouraged to improve their
performance on information recommendations while new startups are suggested to focus more on
their service quality to attract new investors.

6.2.3. Limitation and Future Research

There are some limitations that have to be considered in our study. First of all, we identified the
salient trust influencing factors through interviews. Due to the limited interview data, the qualitative
analysis result may be not comprehensive enough. Future research can enlarge the sample and find
more important trust influencing factors to enrich this research.

Second, our sample was mainly composed of young people with limited investment experience.
Accordingly, the results of our study may not universally applicable to all groups, especially to elder
customers who have more investment experience. Thus, we suggest future researchers increase the
diversity of their sample, so that the data volume of all age groups is balanced and people with various
investment experience are involved.

Last but not least, our sample was collected in China. Because the development of robo-advisors
has various situations in different countries, our research results may not be universally applicable to
other contexts. As a consequence, we encourage future research that includes samples from various
countries to examine the generalizability of our study. We are interested in research to analyze more
diverse data and conduct comparative study in the future.
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Appendix A

Table A1. Measurement items for variables.

Variables Measurement Items Sources

Reputation (RE)

Other products or services offered by this vendor are also
well received. (RE1)

[106]The vendor have reliable operation ability, stable
profitability and ability to deal with risks. (RE2)

The vendor has good service level. (RE3)

Information Quality (IQ)

The robo-advisor can provide me with high-yield
information. (IQ1)

[57]The robo-advisor can provide timely information
for me. (IQ2)

The robo-advisor can accurately provide customized
investment information for me. (IQ3)

Service Quality (SQ)

The robo-advisor can provide me with a convenient and
smooth experience. (SQ1)

[107]The robo-advisor can meet my financial needs. (SQ2)

The robo-advisor can provide staff service access and help
me deal with problems through staff when necessary. (SQ3)

Attitude toward AI (AA)

I think the application of AI technology will improve our
quality of life. (AA1)

[90]I would like to try to use the products and services using AI
technology. (AA2)

I think intelligent products are relatively mature and rarely
make serious mistakes. (AA3)

Service Commitment (SC)

The service agreement of this robo-advisor guarantees user
privacy, capital security and so on. (SC1)

[27,57]
The service agreement of this robo-advisor guarantees the

technical basis. (SC2)

Overall, the service agreement of this robo-advisor
convinces me that they can provide a secure transaction

environment. (SC3)

Government Regulation (GR)

I think the government supports customers to use smart
robo-advisors. (GR1)

[108]

As far as I know, to promote the healthy development of
robo-advisor, the government has issued relevant policies to

support the industry. (GR2)

As far as I know, to prevent chaos of robo-advisor industry,
the government has promulgated relevant laws and

regulations to protect customers. (GR3)

Trust in Vendor (TV)

The vendor can safeguard the interests of consumers. (TV1)

[109]The vendor hopes to maintain a good reputation. (TV2)

Overall, the vendor is credible. (TV3)
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Table A1. Cont.

Variables Measurement Items Sources

Trust in Technologies (TT)

I think the application of big data, cloud computing and AI
technology in financial products will improve my

investment and financial management effect. (TT1)
[62]I’d like to try financial products using big data,

cloud computing and AI technology. (TT2)

I think there is no technical risk in applying big data, cloud
computing and AI technology to financial products. (TT3)

Supervisory Control (SCO)

If I can adjust and delete the contents according to my
preferences in a system-recommended purchase portfolio,

I will be more satisfied. (SCO1)

If I can adjust and delete the contents according to my
preferences in a recommended purchasing portfolio, I will

trust more in the system. (SCO2)

If a service recommends a portfolio that suitable for me but I
am not satisfied with one of the components, I think my

investment will be efficient and profitable only if I can adjust
the content of the portfolio. (SCO3)
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