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Abstract. Central bank digital currency (CBDC) is a digital form of sovereign
currency issued by the central bank of a country based on national credit. The
e-CNY pilot scene of the Winter Olympics once again demonstrated China’s
leading position in the field of CBDC, but the promotion of e-CNY still faces
many obstacles. From the perspective of the users’ side, based on the UTAUT
model, combinedwith the characteristics and related theories of digital currencies,
this study constructs a structural equation model (SEM) of factors influencing the
intention to use e-CNY, collects data through questionnaires, and uses AMOS26.0
to conduct empirical test. The results show that performance expectancy, effort
expectancy, and financial education positively affect users’ intention to use e-
CNY; perceived risk negatively affects users’ intention to use e-CNY. Based on the
results, monetary authorities should deeply optimize the functions of e-CNY, sim-
plify operational procedures, improve laws and supervision, and increase publicity
and education efforts to promote the popularization of e-CNY.

Keywords: E-CNY · UTAUT Model · Structural Equation Model · Financial
Education

1 Introduction

Central bank digital currency (CBDC) is a digital form of sovereign currency issued by
the central bank of a country based on national credit [15]. In recent years, due to the
rapid development of technologies such as the Internet, blockchain, Internet of Things,
5G and artificial intelligence, the modern economic system has gradually entered the
digital economy era. According to the third survey of global central bank digital currency
released by the Bank for International Settlements (BIS) in 2020, 86% of the 66 central
banks it surveyed have begun to study the issue of CBDC (BIS 2020).

In the context of technical support, the research and development of CBDC has
entered the fast lane. The main reason is that the popularization of digital currency can
solve a series of problems existing in the traditional credit currency system [13]. First,
digital currency can reduce the cost of traditional legal currency issuance [4]. Second,
digital currency can make up for the limitations of traditional currencies in terms of
payment capabilities. With the rapid development of the economy, the frequency and
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amount ofmarket transactions have risen sharply, thus the economic systemhas increased
demand for the convenience and security of currency when implementing its payment
function [24]. Although traditional cash is easy to deliver, limited by its face value and
physical form, large amounts of transferring will inevitably result in transportation costs,
which will form resistance to transactions. Third, some functions of digital currency
depend on blockchain technology, which can increase the security of funds, strengthen
government’s supervision and alleviate the problem of “shadow banking” [8]. Fourth,
digital currency can expand the scope of monetary policy and improve themacro-control
function of central bank. For example, in the traditionalmonetary system, it is difficult for
central bank to implement negative interest rate policy to stimulate demand. Residents
can hold cash to avoid the “punishment” of saving. But with the popularity of digital
currency, the cost of holding currency will be unavoidable. The central bank can break
through the “zero interest rate” lower bound.

China is the first country in the world to develop and issue CBDC [9, 10]. However,
the promotion of China’s CBDC, or called e-CNY, still faces challenges from bothmacro
andmicro levels [14]. Fromamacropoint of view, digital currency is the keypoint to seize
the dominance of new currencies in the future. The promotion of e-CNY will enhance
China’s monetary sovereignty and weaken the dominance of the US dollar. This may be
constrained by the international environment led by the United States [10]. From amicro
point of view, the main problem is the acceptance of users. Due to the popularity of third-
party mobile payment, it is easier for users to understand e-CNY, which is also in digital
form. But on the other hand, it is difficult for most users to distinguish the differences
between e-CNY and third-party payment due to lack of professional knowledge. The
long-term usage habits will make users feel resistant to accept e-CNY.

The purpose of this paper is to deal with the micro-level problems. We stand on the
users’ side and explore the influencing factors of user acceptance of e-CNY. Referring
to the Unified Theory of Acceptance and Use of Technology (UTAUT), its extended
model, the theory of perceived risk and the theory of individual innovation, a structural
equation model was formulated. This newmodel was then confirmed with data collected
through questionnaires. Finally, some policy advice for the promotion of e-CNY was
given.

2 Theories and Hypotheses

2.1 UTAUT Model and Related Hypotheses

With the acceleration of modern technological innovation, various new technologies
emerge one after another. In order to study which factors affect users’ acceptance behav-
ior of new technologies, scholars have proposed applicable technology acceptance mod-
els in different fields. However, all of these models have certain limitations by fields and
may lack general applicability. Based on previous studies, Venkatesh and Davis [21]
integrated the eightmodelswith the greatest theoretical contributions including the Tech-
nology Acceptance Model (TAM), and extracted the core explanatory variables through
categorization analysis: Performance Expectancy (PE), Effort Expectancy (EE), Social
Influence (SI) and Facilitating Conditions (FC). Among them, Performance Expectancy,
Effort Expectancy and Social Influence influence User Behavior (UB) by influencing the
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mediating variable Usage Intention (UI), while Facilitating Conditions directly influence
User Behavior.

Venkatesh et al. used a questionnaire to collect data from a sample of more than
200 employees from four different units on their willingness to use the new system
for empirical analysis, and the results were better than the traditional eight theoretical
models. Since then, the UTAUTmodel has become the most widely used basic model in
studying user acceptance intention and acceptance behavior problems, not only because
of its relatively simple setup and high explanatory power, but also because of its high
compatibility, which allows the model can be extended by incorporating other theories
and adding new explanatory variables according to the characteristics of the system. For
example, Venkatesh and Davis [20] proposed the UTAUT2 model based on the UTAUT
model with three new dimensions of variables. The predictive power of the model was
further improved.

In this study, performance expectancy refers to the improvement in quality of life
or work efficiency that the use of e-CNY can bring to users, such as reducing payment
and settlement time, simplifying the transaction process, and reducing transaction costs.
Effort expectation refers to the perceived time and economic costs of using e-CNY,
such as whether e-CNY is easy to obtain and whether learning to use e-CNY is easy
and convenient for users. Social influence refers to whether users perceive that the social
environment will influence their own use of e-CNY, e.g. whether there are a large number
of friends, relatives, colleagues and competitors using digital RMB will increase their
willingness to accept it. Facilitating conditions refer to the facilities and technical support
that users can get when using e-CNY, such as whether there are enough scenarios around
them to support the use of e-CNY, and whether they can get help frommultiple channels
in the process of using e-CNY. Numerous empirical experiences show that performance
expectancy, effort expectancy, social influence, and facilitating conditions positively
influence users’ willingness to use the new technology. In a study of the significant
impact of manufacturing firms’ acceptance and adoption of industrial Internet platforms,
Zheng et al. [30] found that performance expectancy and social influence positively and
significantly affect the users’ intention. Another study of postal savings SMS service
adoption intention, Zhang [27] found that performance expectancy, effort expectancy,
and social influence positively affect users’ usage intention, and facilitating conditions
positively affect users’ usage behavior. Based on this, the following hypotheses are
proposed:

• H1: Performance expectancy positively influence users’ intention to use e-CNY;
• H2: Effort expectancy positively influences users’ intention to use e-CNY;
• H3: Social influence positively influences users’ intention to use e-CNY;
• H4: Facilitating conditions positively influence users’ intention to use e-CNY.

2.2 Perceived Risk Theory and Related Hypothesis

The theory of perceived risk was first developed in psychology, and Bauer first extended
the concept to the economic field. Bauer argued that consumers cannot predict whether
the outcome of a transaction will be good for them. This uncertainty is risk, which will
have an impact on consumers’ willingness [3]. Obviously, in the process of technology
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acceptance, users are not surewhether using a new technologywill bring negative results,
whichwill subjectively create a sense of risk prevention and affect theirwillingness to use
it. Xu [25] found that perceived risk has a significant negative influence on willingness
to use in the study of factors influencing intention to use UGC-type smart tourism
service platforms. Zhao and Cheng [28] found through empirical tests that perceived
risk significantly and negatively influences users’ usage intention in the acceptance of
online investment and financial behavior. As e-CNY is now in the trial rollout stage, users
will consider the security and privacy in the acceptance due to their lack of experience
in using it. Therefore, incorporating the theory of perceived risk can help further study
the problem of usage intention of e-CNY. Users tend to weaken their intention when
they perceive that using e-CNY may bring them losses, and therefore hypothesis 5 is
proposed:

• H5: Perceived risk negatively affects users’ intention to use e-CNY.

2.3 Individual Innovation Theory and Related Hypothesis

The theory of individual innovation originated from Rogers’ diffusion of innovation
theory in 1983, which defines innovativeness as a characteristic human quality that mea-
sures the ability to make changes before others [18]. Agarwal and Prasad first introduced
individual innovation into the technology acceptance model to explain the effect of per-
sonal factors on usage intention and usage behavior [2]. In general, the more innovative
the group of individuals, the more curious they are about new things, the less resistant
they are, and themore willing they are to accept new systems. Through empirical testing,
Wang et al. [23] found a significant positive relationship between perceived innovative-
ness and customers’ willingness to accept mobile banking technology. Zhao and Gou
[29] introduced individual innovativeness variables in the model and proved through
empirical analysis that there is a significant positive relationship between individual
innovativeness and users’ willingness to accept Internet social lending. In a study of the
acceptance and use of a virtual learning environment in China, van Raaij and Schepers
[7] found that individual innovativeness affects users’ perceived ease of use and thus
usage behavior. Based on these studies, we can conjecture that user who aremore open to
new things will have stronger willingness to accept e-CNY, so hypothesis 6 is proposed:

• H6: Individual innovation positively influences users’ willingness to use e-CNY.

2.4 Financial Education and Related Hypothesis

Financial education is an important issue in the process of inclusive financial construc-
tion, which refers to the popularity of financial knowledge and the acceptance of users.
Sun and Pan [19] point out that the focus of financial education is not only to impart
professional financial knowledge to recipients, but also to help them form correct finan-
cial concepts and behaviors. In fact, the development of financial industry is largely
restricted by recipients’ quality in terms of financial knowledge and credit culture sta-
tus [11]. Micro data were used to empirically analyze the effect of financial training on
investors’ awareness of self-protection. [6, 22]. The study argued that financial education
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can help investors significantly improve their awareness of prevention and the ability to
choose financial products. It is inferred that the higher the popularity of knowledge about
e-CNY, the more it can enhance the financial literacy of users, which in turn increases
their usage intention [26]. Hypothesis 7 is proposed:

• H7: Financial education positively influences users’ intention to use digital RMB.

3 Research Design

3.1 Constructing the Theoretical Model

Based on the UTAUT model, this paper retains the four basic explanatory variables of
performance expectancy, effort expectancy, social influence, and facilitating conditions.
Supported by relevant theoretical studies, three new explanatory variables of perceived
risk, individual innovation and financial education are incorporated into this model to
study the influencing factors of users’ willingness to use e-CNY. The basic framework
structure of the model is shown in the Fig. 1.

3.2 The Latent Variables and Related Observable Variables

The variables are similar to those of the UTAUTmodel but givenmore specificmeanings
combined with the characteristics of e-CNY. Observable variables are selected for each
latent variable and the latent variables and observable variables are shown in Table 1.

3.3 Questionnaire Design

There are two parts in the questionnaire. The first part aims to collect basic information
of the user including gender, age, and education. The second part adopts the Richter
five-level scale which is often used in domestic and international questionnaire survey
to quantify the observed variables needed for the study, so as to facilitate data analysis.

A pre-test was conducted to ensure the reliability of the results by distributing the first
questionnaire among classmates, friends and relatives. The results passed reliability and
validity tests but some questions have low correlation with latent variables. Therefore
we modified the questionnaire in terms of the correlation, redundancy and accuracy of
the expression.

Fig. 1. Research model.
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Table 1. The latent variables and observable variables.

latent variable Observable variables

PE [1] PE1. e-CNY is useful in my life or work.

PE2. Using e-CNY will save my time in transactions and payments.

PE3. Paying with e-CNY can reduce the carrying of cash or credit card.

PE4. Using e-CNY can streamline my workflow to improve my productivity.

EE [5] EE1. e-CNY is easy to obtain.

EE2. Learning how to use e-CNY is easy.

EE3. The cost of learning how to use e-CNY is low.

EE4. The process of using e-CNY is simple.

SI [12] SI1. The opinions of people who are important to me affect my willingness to
use e-CNY.

SI2. Some of my relatives and friends are using e-CNY and they think I
should too.

SI3. My colleagues or supervisors will have a positive perception of me when
they know I am using e-CNY.

SI4. I think the future work or life environment will force me to use e-CNY.

FC [17] FC1. I have enough money and facilities to use e-CNY.

FC2. I have enough knowledge to use e-CNY.

FC3. I can get help and support when using e-CNY from financial workers or
online service.

FC4. Many transactions and settlements can be completed by using e-CNY.

FC5. The development of the Internet attracts me to use e-CNY.

PR [16] PR1. The digital currency technology is immature.

PR2. There is a possibility of account asset theft while using e-CNY.

PR3. Using e-CNY may leak my personal information.

PR4. It’s easier to get scammed in transactions while using e-CNY.

PR5. Using e-CNY can lead to losses due to operational errors.

PR6. The use of e-CNY cannot be protected by the state and government.

PR7. I believe that losses suffered during the use of e-CNY cannot be
recovered as soon as possible.

PI PI1. I like to try some emerging things, such as e-CNY.

PI2. When people recommend me to try new things, such as e-CNY, I will not
be very resistant.

PI3. Among my colleagues/friends/family members, I am more willing to try
something new, such as e-CNY.

(continued)
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Table 1. (continued)

latent variable Observable variables

FE FE1. I know the form and content of e-CNY.

FE2. I know the policies and regulations for using e-CNY.

FE3. I know how to protect my rights while using e-CNY.

FE4. I can identify some illegal acts related to e-CNY.

FE5. I often learn knowledge about e-CNY.

FE6. I can protect my rights while using e-CNY.

UI UI1. I am willing to learn how to use e-CNY.

UI2. I am willing to start using e-CNY after the promotion.

UI3. I will use e-CNY in the future when there are more and more scenarios
where e-CNY can be used.

UI4. I would recommend using e-CNY to my friends and relatives.

4 Empirical Analysis

4.1 Data Collection

In order to inhence the accuracy of the data and achieve the purpose of the study, the
questionnaires were distributed in both online and offline formats. The offline question-
naires were distributed in Beijing and Suzhou, both of which are pilot cities for e-CNY.
The target group is mainly teachers and students of Beijing Language and Culture Uni-
versity and Soochow University as well as the surrounding residents. A total of 120
offline questionnaires were distributed (60 each in Beijing and Suzhou), and 120 valid
questionnaires were collected. The online questionnaire was distributed mainly through
social platforms such as postings and QQ groups, covering people of all ages, different
education levels and different occupations as much as possible. A total of 120 online
questionnaires were distributed, and 105 valid questionnaires were collected.

A total of 225 valid samples were collected through questionnaire distribution, and
the effective rate was 93.75%. Statistical results are shown in Table 2.

We can see that the gender distribution of the sample is nearly even, the age group is
concentrated between 18 and 30 years old, the education background is mostly bachelor
and above, most of the occupation are students. An explanation is that the distribution
areas are mainly located in or around universities. 40% of the users in the sample live
near the e-CNY pilot. The results are in line with our expectation and indicate that two
crucial factors (educational background and pilot city) are taken into account.

4.2 Data Analysis

There are multiple explanatory variables in the research which are all latent variables
that require observable variables for estimation which will lead to measurement errors.
Besides, correlations exist among the variables. Thus we formulate a structural equation
model which can effectively address the issues above.
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Table 2. Statistical analysis of the sample

Sample statistical characteristics Classification Frequency Percentage

Gender Male 98 43.56%

Female 127 56.44%

Age Under 18 years old 2 0.89%

18–30 157 69.78%

31–40 26 11.56%

41–50 32 14.22%

51–60 8 3.56%

Educational background Junior high school and below 15 6.67%

High School 12 5.33%

College 25 11.11%

Undergraduate 75 33.33%

Master’s degree and above 98 43.56%

Career Company employees (those who
work in general affairs)

17 7.56%

Workers 11 4.89%

Laborers engaged in agriculture,
forestry, animal husbandry and
fishery

9 4%

Self-employed 8 3.56%

Private business owners 1 0.44%

Students 137 60.89%

Other 42 18.67%

There is a e-CNY pilot around
your residence and you know it

Yes 90 40%

No 135 60%

4.2.1 Reliability Test

Reliability refers to the stability and reliability of themeasurement questions correspond-
ing to the observable variables, which is reflected by the correlation of the measurement
questions under the same latent variable. Reliability is often measured using the Cron-
bach’s alpha coefficient, and it is generally accepted within the academic community
that a Cronbach’s alpha coefficient value of 0.7 or higher can indicate that the reliability
of these measurement questions is acceptable. The results are as follows (Table 3).

The results show that the Cronbach coefficients of each latent variable are greater
than 0.7 and most of them are greater than 0.8, which proves that the model has high
reliability.
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Table 3. Results of reliability analysis.

Latent variable Number of items Cronbach’s alpha

PE 4 0.904

EE 4 0.876

SI 4 0.733

FC 5 0.830

PR 7 0.903

PI 3 0.863

FE 6 0.899

UI 4 0.913

Table 4. Results of validity analysis.

Variables KMO value Variables (cumulative) degree of
explanation (%)

Bartlett’s sphericity test for
significance

PE 0.834 78.463 0.000

EE 0.819 73.659 0.000

SI 0.689 56.119 0.000

FC 0.827 60.124 0.000

PR 0.888 63.394 0.000

PI 0.726 78.573 0.000

FE 0.861 66.725 0.000

UI 0.831 79.414 0.000

Overall 0.901 70.267 0.000

4.2.2 Validity Test - Exploratory Factor Analysis

Validity is used to measure the ability of observable variables to accurately reflect latent
variables, and generally includes three dimensions: content validity, criterion validity,
and construct validity. This study focuses on the analysis from the dimension of construct
validity. In a structural equation model, a commonly used method is Exploratory Factor
Analysis (EFA), and the prerequisite for using this method is to pass the KMO sample
test and Bartlett’s spherical test, and the preliminary results of the validity analysis are
shown in Table 4.

The academic community agrees that a scale has good construct validity and can be
further analyzed when the KMO values of variables and the overall sample are greater
than 0.7. According to the results, all the variables meet the conditions except for the
variable social influence which is slightly below the standard value, so it is acceptable
to use the factor analysis method in this study.
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Different from our hypothesis, the rotated component matrix shows that 7 compo-
nents were extracted (the original hypothesis was 8). The individual innovation questions
were all categorized in the usage intention component, the facilitating conditions ques-
tions FC3, FC4, FC5, and the social influence question SI4 were categorized in the
usage intention component, but the correlation was weak, the remaining questions were
extracted as same as the original hypotheses.

4.2.3 Model Modification

Integrating the results of the exploratory factor analysis with the reality, we can modify
our model and delete corresponding hypotheses.

Classify individual innovation as usage intention. A reasonable explanation is that
the questions of individual innovation are similar in content to those of usage intention,
which are all measure the user’s acceptance of e-CNY.

Remove the variable of facilitating conditions since the questions FC3, FC4 and FC5
were categorized in the usage intention component with small correlation coefficient
(all less than 0.6). Besides, in a structural equation model, a latent variable requires at
least two observed variables for estimation. The facilitating conditions only correspond
to two questions FC1 and FC2 and both of their correlation coefficients are not high
(0.656 and 0.590). Thus it is advisable to exclude the effect of facilitating conditions.
Such a modification is also consistent with the UTAUT model, in which facilitating
conditions directly affect usage behaviorwithoutmediating variables.Wedidn’t consider
usage behavior in our model since e-CNY is not widely promoted till now, thus the low
correlation between ficilitating conditions and usage intention is reasonable.

Delete the question SI4 since it was categorized in the usage intention component,
with small correlation coefficient (0.517).

The modified model was drawn by AMOS 26.0 as Fig. 2.
The modified model fitness metrics are shown in Table 5.
It can be seen that all the indicators are within the acceptable range, among which

CMIN/DF and RMSEA are good thus the modified model is well adapted.

Fig. 2. The modified model.
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Table 5. Indicators of model fitness.

Indicators Acceptable range Good Value in the model

CMIN/DF (3,5) (1,3) 2.291

GFI [0.7,0.9] (0.9,1] 0.778

AGFI [0.7,0.9] (0.9,1] 0.738

RMSEA [0.08,0.10] < 0.08 0.077

NFI [0.7,0.9] (0.9,1] 0.813

CFI [0.7,0.9] (0.9,1] 0.884

Table 6. Results of path analysis

Paths Unstandardized path coefficient Standardized path coefficient P-value

PE --> UI 0.311*** 0.332 0.000

EE --> UI 0.258** 0.281 0.004

SI --> UI 0.022 0.027 0.764

PR --> UI −0.111* −0.151 0.012

FE --> UI 0.186** 0.186 0.010

Table 7. Hypothesis testing results

Research Hypothesis Test results

H1: Performance expectancy positively influence users’ intention to use
e-CNY.

Established

H2: Effort expectancy positively influences users’ intention to use e-CNY. Established

H3: Social influence positively influences users’ intention to use e-CNY. Not Established

H5: Perceived risk negatively affects users’ intention to use e-CNY. Established

H7: Financial education positively influences users’ intention to use digital
e-CNY.

Established

4.2.4 Path Analysis and Hypothesis Test

The path coefficient and significance are shown in Table 6, and the modified hypothesis
test results are shown in the Table 7.
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5 Conclusions and Outlook

5.1 Conclusions

Based on the UTAUT model, this paper introduces perceived risk, individual innovation
and financial education and then constructs a model on the influencing factors of e-CNY
usage and adoption. 245 questionnaires were used as data for empirical testing and we
find that performance expectancy, effort expectancy, and financial education have sig-
nificantly positive effects on usage intention of e-CNY, perceived risk has a significantly
negative effect on usage intention of e-CNY. There is no significant relationship between
social influence and usage intention of e-CNY in this study and an explanation is that
e-CNY is only available in a few places thus it is difficult for users to actually measure
the impact of other people’s usage on themselves.

5.2 Policy Recommendations

Some recommendations are proposed to promote the popularization of e-CNY.
Firstly, monetary authorities should give full play to the two advantages of e-CNY

which are “legal” and “digital” to optimize the functions. Compared with traditional
banknotes, e-CNY is supposed to have the characteristics of fast speed, large amount,
and wide application, etc. Besides, compared with private digital currencies such as
WeChat change and Alipay balance, e-CNY should demonstrate its legal status and the
government should improve relevant laws and regulations to enhance the security.

Then, it is advisable to increase the acquisition channels of e-CNY and reduce the
difficulty of using the operating system.

Furthermore, the generation of e-CNY expands the currency system of renminbi
and also brings new risks, which requires the monetary authorities to improve relevant
regulations and supervision so that users can establish trust and then integrate e-CNY
into their lives just like traditional currencies.

Finally, an innovative point of this study is the introduction of financial educa-
tion. The government should increase the publicity of financial knowledge and improve
users’ financial literacy through TV advertisements, online self-media, offline publicity,
posters, financial institutions’ promotion, and additional pilots, thereby enhancing users’
intention.

5.3 Limitations and Outlook

We selected a large number of young people and highly educated people as the survey
subjects to enhance the reliability of the questionnaire results. Such a method may lead
to a deviation between the research and the reality where there are many inclusive groups
who lack knowledge about e-CNY. In addition, the sample size is not enough which may
have an impact on the accuracy of the study results.

Subsequent research can be improved by: 1) reducing the difficulty of the question-
naire under the condition of ensuring the quality, so that samples can be collected in a
wider range; 2) referring to new theories and extracting new variables; 3) considering
moderating variables that have a significant impact on the model and doing multi-group
analysis.
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