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Abstract: This study investigates how customers’ technological readiness affects service quality and the
adoption of self-service banking by developing an empirical model. The model was proposed to explore the
relationships between technology readiness, self-service quality, and customer satisfaction. The hypotheses
and stability of the model were tested using structural equation modeling. The findings revealed that
technology readiness, including the optimism, innovation, and insecurity dimensions, had a significant
positive impact on self-service quality. In addition, service quality fully mediated the relationship between
technological readiness and customer satisfaction. These results suggest that when customers are ready to
embrace and use new technology, their evaluation of service quality is high. Thus, bank managers should drive
customer perceptions of the quality of self-service banking by improving their technological readiness through
various measures. Furthermore, based on the mediating effect of self-service quality, banks must be aware that
improving service quality can enhance customer satisfaction and maintain a competitive advantage.

Keywords: technology readiness; service quality; customer satisfaction; self-service banking
services; structural equation modeling

Introduction

Since its establishment, the Macau Special Administrative Region has undergone rapid
economic development. According to statistical data from the Statistics and Census Service (DSEC)
of Macau, 1999-2018, Macao's GDP grew from 6.55 billion to 55.3 billion. With the increase in the
income of Macao residents, the demand for financial services and financial products, including
wealth management, has become increasingly important. As one of the most well-developed
financial sectors in Macau, the banking industry has played an important role in its economic
development.

Meanwhile, with the continuous innovation and development of technology, such as the rapid
rise of fintech, the financial environment in Macau has undergone tremendous changes over the past
few years, and the structure and needs of the banking user base are constantly changing. These
changes have led to the upgrading of financial services, disrupting the traditional banking business
model, and driving the transformation of financial services into digitalization. To open up a new
financial digitalization landscape, the Bank of China introduced the concept of self-service banking
to Macau for the first time, following the opening of self-service banking in many provinces and cities
in Mainland China. Compared with traditional ATMs where money can only be withdrawn and
deposited, the Bank of China's self-service banking machine has an easy-to-understand touch
operation interface and provides over 170 financial services in 20 categories, including card opening,
activation, contract signing, financial management, RMB remittance, cross-border remittance, loss of
funds, printing of bank slips, and balance inquiries, realizing instant processing of non-cash business
at the bank branches. Internet Plus integration is another major feature of self-service banking. It
introduces an e-commerce shopping model into the wealth management business, making the
purchase of wealth management products more intuitive and easier. Self-service banking machines
enhance customer experiences. Academic research has also found that the introduction of self-service
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banking technology saves time and costs for banks, increases productivity and efficiency, and
enhances customer loyalty and satisfaction (Shamdasani, Mukherjee, and Malhotra 2008)

Although self-service banking has already emerged in Macau, studies on the determinants of
consumer decisions on whether to use self-service banking technologies have not been conducted.
Although studies on e-banking have been conducted in other countries and regions, the results may
vary due to different statistical populations and cultural differences. Thus, it is essential to study the
effects of Macau's self-service banking system.

Numerous studies conducted in other countries and regions have shown that customer
satisfaction is one of the key drivers of user acceptance of information systems (Chen and Chen 2009).
Therefore, it is important to identify the factors that influence customer satisfaction. If customers are
completely satisfied with the organization or its products, they share their experiences with others
and become a channel for word-of-mouth advertising, thus reducing the cost of attracting new
customers (Pooya, Khorasani, and Ghouzhdi 2019). Furthermore, satisfaction can influence
customers’ attitudes and intentions to repurchase (Oliver 1980). In the e-services sector, excellent
service quality is essential to be successful as well as to gain customer satisfaction; providing high-
quality services will continue to create a competitive advantage for the services industry.
Simultaneously, for users, the state of readiness for a new technology affects the outcome of their
experience with self-service banking, which, in turn, affects customer satisfaction (Boon-itt 2015).
Little research has been conducted on the impact of customer-specific attributes, especially
technology readiness, on the quality of self-service banking services and customer satisfaction.
Therefore, it is important to explore the impact of technology readiness on quality of and satisfaction
with self-service banking.

The purpose of this study is to explore the factors influencing the satisfaction level of self-service
banking based on the demographics and cultural characteristics of Macao, to provide appropriate
strategies for bank managers to improve customer satisfaction with self-service banking, and to
provide a reference for further research work for anyone interested in this area.

Literature review and hypotheses

Technology readiness

Technology readiness is related to a person's tendency to adopt new technologies and has an
impact on the perception of service quality through self-service technologies. Highly technology-
ready consumers are optimistic about the impact of technology, have high levels of innovation, are
comfortable using technology, and have low levels of insecurity about technology (ElI-Gohary and
Eid 2013). According to Parasuraman (2000), technological readiness is people’s propensity to adopt
and use new technologies in their private and professional lives to achieve their goals. In this study,
four dimensions-optimism, innovativeness, discomfort, and insecurity-were used to test customers’
technology readiness. The first dimension, optimism, means that people have a positive attitude
toward technology as it provides more control, flexibility, and efficiency in their lives. In the second
dimension, innovation, people have a positive attitude toward using new technology and have a
desire to use it. The third factor, discomfort, is a customer's negative feeling of being controlled.
Fourth, insecurity comes from a lack of confidence in technology and its actual capabilities, and
represents negative customer feelings. Parasuraman (2000) found that the higher the customers’
scores on the Technology Readiness Index, the more willing they were to buy or sell stocks online,
use machines to buy air or train tickets, and have cell phone and Internet access. Similar results were
obtained by Westjohn et al. (2009), who found that technology readiness is positively related to
technology usage.

Relationship between technology readiness and service quality

Boon-itt (2015) predicts e-satisfaction in the context of digital banking in Thailand by testing a
comprehensive model that integrates self-service technology adoption and technology acceptance
models. In this study, technology readiness (TR) was found to influence the perceived service quality
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of self-service technology (SQ-SST): the higher the level of technology readiness of customers, the
higher their perception of the quality of self-service operations. As an antecedent, customer
technology readiness increases e-satisfaction. Vize et al. (2013) also pointed out that technology
readiness is an important contributor to the eventual achievement of service quality and satisfaction,
and that customers with a higher level of technical readiness perceive a higher quality of service from
their network solution provider. Zeithaml, Parasuraman, and Malhotra (2002) found a positive
association between technology readiness and e-service quality. Mummalaneni, Juan, and Kevin
(2016) further indicated that consumer technology readiness positively influences the perceived
efficiency, system availability, fulfilment, and privacy dimensions of e-service quality. Lin and Hsieh
(2006) state that customer technology readiness is the most influential factor in self-service quality,
and that technology readiness affects the perceived service quality of self-service technology (SST).
The perceived service quality of SST positively affects customer satisfaction and behavioral intentions
toward SST. Vize et al. (2013) develop and examine a model that measures the role of technology
readiness (TR) in a business-to-business (B2B) context. This study found that service quality and
satisfaction were outcomes of TR.

Hence, the following hypothesis is proposed:

H1. Customers’ technology readiness positively affects their perceived service quality.

Relationship between self-service quality and customer satisfaction

Amin (2016) shows that a higher level of Internet banking service quality significantly impacts
e-customer satisfaction and consequently leads to e-customer loyalty and a lower intention to leave
the relationship with the bank. Lin and Hsieh (2011) show that customer satisfaction has a significant
positive relationship, both directly and indirectly, with service quality, loyalty, and behavioral
intentions. Kao and Lin (2016) investigate the relationships between e-service quality, trust,
satisfaction, loyalty, and brand equity in Taiwanese online banking. Their results indicate that the
perceived quality formed through interaction with an online banking service positively affects
customer trust and satisfaction, which, in turn, influences loyalty and brand equity. Felix (2017) finds
a significant and positive relationship between service quality and customer satisfaction when
comparing dimensions such as customer loyalty with reliability, responsiveness, and assurance.
Robertson et al. (2016) find the impact of different self-service technologies (SSTs) on customer
satisfaction and the continued use of SSTs. In this study, five antecedent constructs-reliability, ease
of use, enjoyment, perceived control, and perceived speed-were identified as the main factors
affecting customer satisfaction with SSTs. These factors affect customers’ willingness to repeat SST
use. A study of travel technology found that service quality was a strong predictor of satisfaction
with technology-enabled services (Wang, So, and Sparks 2017). Udo, Bagchi, and Kris (2010) show
that system and information quality positively impact user satisfaction. Ting et al. (2016), whose aim
was to better understand the e-service quality, e-satisfaction, and e-loyalty of online shoppers in the
business-to-consumer market, indicated that all dimensions of e-service quality had a significantly
positive impact on the e-satisfaction of online shoppers.

Based on these findings in literature, we hypothesize as follows:

H2. Self-service quality is positively related to customer satisfaction.

Relationship between technology readiness and customer satisfaction

Previous studies have shown that perceived service quality plays an important role in banking
services by having a direct impact on customer satisfaction, while simultaneously being a
consequence of technology readiness. Considering the hypothesized relationship between
technological readiness and customer satisfaction, exploring whether and how service quality
mediates this relationship would also be instructive. Lin and Hsieh (2006) point out that although
some existing studies suggest that technology readiness has a positive association with satisfaction,
these studies have only investigated simple links between technology and satisfaction without
developing a more complete framework capable of exploring the causal relationships between the
main constructs. Lin and Hsieh (2006) suggest that the impact of technological readiness on customer
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satisfaction is mediated by service quality. In addition, Wang, So, and Sparks (2017) indicate that
technology readiness is unlikely to directly influence a traveler’s overall satisfaction with a trip.
Therefore, we propose the following hypothesis:

H3. Customers’ technology readiness affects their satisfaction through perceived service quality.

Research Methodology

Data Collection

Data were collected using a structured questionnaire as measurement tool. The interviewers
distributed the questionnaires online and asked respondents to help disseminate them to friends,
relatives, or colleagues. We chose online field surveys instead of traditional paper-based surveys
because the Internet is believed to be the most effective way to ensure respondent variety and
quantity (Chang, Wang, and Yang 2009). However, various control and filter questions were used to
ensure the quality of the survey. The purpose of the filter questions was to ensure that the
respondents fit the basic restriction of using a self-service banking machine.

Questionnaire Design

The questionnaire comprised 60 questions on perceived service quality, technological readiness,
and customer satisfaction. These questions are based on a comprehensive literature review.

The questionnaire has three parts dealing with independent, intermediate, and dependent
variables. Additionally, one section was designed to collect demographic variables. The first part of
the questionnaire concerned customer satisfaction (the dependent variable of this study) with
reference to Amin (2016) and had five questions.

Perceived service quality is considered an intermediate variable determined by seven
dimensions: functionality, enjoyment, security/privacy, assurance, design, convenience, and
customization. These were measured using 20 items refined from the original 37 items of Lin and
Hsieh (2011). Among them, functionality contained five items, enjoyment contained four items,
security/privacy contained two items, assurance contained three items, design contained two items,
convenience contained two items, and customization contained three items.

The independent variable in this study was technology readiness, measured using 18 items
derived from Parasuraman (2000). It comprises four dimensions: optimism, innovativeness,
discomfort, and insecurity.

The questionnaire was written in Chinese and English. The content of the questionnaire
(wording and meaning) was carefully checked for clarity, validity, and non-repetition of the
questions. Pre-testing was then conducted before the actual research to check the viability of the
research instrument and improve its structure and content. The questionnaire was then distributed
to bank customers with experience using self-service banking machines in Macao. Responses from
the pilot tests were not used for further analysis. A seven-point Likert scale was used to measure e-
customer satisfaction, self-service quality, and technology from strongly disagree (1) to strongly agree

).

Conceptual Framework

The structural model used to explore the relationships among technology readiness, service
quality, and customer satisfaction is illustrated in Figure 1. The hypotheses were analyzed using
structural equation modeling (SEM), a collection of statistical techniques that allows the study of the
relationship between one or more continuous or discrete independent variables (IV) and one or more
dependent variables (DV) (Ullman and Bentler 2013), using AMOS version 24 software and SPSS
version 26.
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TechnologyReadiness

Figure 1. Conceptual framework.
Results and Discussion

Descriptive analysis

For the final survey, 207 questionnaires were collected, seven incomplete questionnaires were
eliminated, and 200 were retained for analysis. All participants were Macau residents who used the
self-service banking system of the Bank of China (Macau). The response rate was 96.6%. The
respondents’ demographic characteristics are listed in table 1.

Table 1. Respondents characteristics (N = 200).

Characteristics Frequency %
Gender Female 64
Male 37
Age 18-25 17
More than 25 up to 35 50
More than 35 up to 45 23
More than 45 up to 55 7
More than 55 4
Education Primary or below 1
Junior or senior 11
College or university 65
Post graduate and above 24
Income MOP 8000 or below 13
MOP 8001-15000 20
MOP 15001-20000 25
MOP 20001-25000 15
MOP 25001-30000 11
More than MOP 30001 17
Occupation Student 10
Government 10
Casino/tourism 8

Finance/insurance 10
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Trading 5
Real estate 4
Health care 2
Teacher 4
Retail 5
Construction 3
Transportation 12
Retirement 1
Others 28
Spend online each week 5 hours below 12
More than 5 up to 14 hours 33
More than 14 hours 55

Among these respondents, 64% were female and the majority of the sample ranged in age from
25 to 35 years (50%). It is also worth noting that 89% of the respondents had an educational degree of
college or above, and most of the participants spent more than 14 hours per week (55%). Of the
respondents, 10% were students and the rest were employed, with the highest proportions working
in transportation (12%), government (10%), finance/insurance (10%), and casino/tourism (8%).

Principal components analysis

Exploratory Factor Analysis (EFA) was conducted to analyze the underlying factor structure of
technology readiness and service quality. Factor analysis using Principal Component Analysis (PCA)
with varimax rotation was used to extract the underlying factors and minimize the number of
variables with high loadings. All items with loading coefficients less than 0.4 or any items exhibiting
cross-loadings above 0.30 were removed (Hankin, 1995; Lin and Hsieh, 2011). In addition,
modification indices (MI) were used to select indicator variables and were removed if the variable
had an MI of more than 3.84 (Chen and Chen 2009). Next, a new principal component analysis (PCA)
was performed on the remaining items. The results of the EFA and CFA are presented in table 2.

Table 2. EFA/CFA results and final measurements scale.

EFA
Comm CFA
Variables and item
Items Mean  SD u- item
dimensions loadin
nality  loadings
gs
Self-service quality
Functionality I can get my service done with the self-
5580 1.048  0.676 0.741  0.847**
(FUN) service banking in a short time. (FUN1)
(mean=5.283) The service process is clear. (FUIN2) 5525 1.138  0.667 0.805 0.871***

I can get my service done smoothly

with the bank’s self-service banking. 5.205 1.221 0.578 0.752 0.787%**
(FUN4)

Each service function of self-service

banking is error-free. (FUN5)

4.820 1.318 0.606 0.649 0.712%**

Enjoyment The operation of self-service banking is

(ENJ) interesting. (ENJ1)

4960 1.287 0.801 0.825 0.884***
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(mean=4.994)

Security
(SEQ)
(mean=5.410)

Design
(DES)
(mean=5.275)

Convenient
(CON)
(mean=5.443)

Customization
(CUS)
(mean=4.898)

I feel good being able to use self-service
banking. (ENJ2)

self-service banking provides me with
all relevant information. (ENJ3)

The bank’s self-service banking
machine has interesting additional
functions. (ENJ4)

I feel safe in my transactions with self-
service banking. (SEC1)

A clear privacy policy is stated when I
use self-service banking. (SEC2)

The layout of the bank’s self-service
banking machine is
appealing. (DES1)

The bank’s

aesthetically
self-service  banking
machine appears to use up-to-date
technology. (DES2)

The self-service banking machine has
operating hours convenient to
customers. (CON1)

It is easy and convenient to reach the

bank'’s self-service banking. (CON2)

The bank’s self-service banking
machine understands my specific
needs. (CUS1)

The bank’s self-service banking

machine has my best interests at heart.
(Cus2)
The bank’s

self-service  banking

machine has features that are

personalized for me. (CUS3)

Technology readiness

Optimism
(OPT)
(mean=5.740)

Technology gives people more control
over their daily lives. (OPT1)

You like the idea of doing business via
technology tools because you are not
limited to regular business hours.
(OPT3)

You prefer to use the most advanced
technology available. (OPT4)

You like computer programs or apps
that allow you to tailor things to fit your

own needs. (OPT5)

5.155

5.185

4.675

5.495

5.325

5.175

5.375

5.350

5.535

4.950

4.950

4.795

5.655

5.895

5.930

5.700

1.236

1.224

1.403

1.139

1.374

1.136

1.234

1.352

1.173

1.275

1.275

1.372

1.110

1.154

1.059

1.125

0.812

0.814

0.834

0.497

0.706

0.639

0.744

0.651

0.629

0.739

0.810

0.792

0.587

0.795

0.773

0.638

0.827

0.818

0.726

0.810

0.810

0.848

0.848

0.856

0.856

0.810

0.857

0.842

0.521

0.596

0.674

0.611

0.875***

0.876***

0.790%**

0.757***

0.818***

0.795%**

0.874***

0.796***

0.894***

0.839***

0.900%**

0.869***

0.667***

0.736**

0.797***

0.752%**
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Technology makes you more efficient
5995 0.959 0.785 0.744 0.839***
in your occupation. (OPT6)

You find new technologies to be

5545 1.115 0.672 0.620 0.769***
mentally stimulating. (OPT?)
Technology gives you more freedom of

mobility. (OPT8)

5745 1.094  0.807 0.756 0.851***

Learning about technology can be as
rewarding as the technology itself. 5.710 1.059  0.695 0.681 0.808***
(OPT9)
You feel confident that machines will
follow through with what you 5485 1125  0.572 0.521 0.692%**
instructed them to do. (OPT10)

Innovativeness ~ Other people come to you for advice on

(INN) new technologies. (INN1)

5265 1.197 0.572 0.540 0.672%**

(mean=5.065) In general, you are among the first in
your circle of friends to acquire new 4.615 1516  0.784 0.707  0.786***
technology when it appears. (INN3)
You can usually figure out new high-
tech products and services without 5.230 1.388  0.795 0.728  0.826***
help from others. (INN4)
You keep up with the latest technology
developments in your areas of interest.  5.115 1.379  0.820 0.774 0.871%***
(INN5)
You enjoy the challenge of figuring out
high-tech products. (INN6)

5355  1.287 0.774 0.736 0.841%**

You find you have fewer problems than
other people in making technology 4.810 1408  0.832 0.725  0.807***
work for you. (INN7)
Insecurity You do not consider it safe giving out a
(INS) credit card number over a computer. 4.655 1.612  0.872 0.676 0.795%**
(mean=4.785) (INS1)
You worry that information you send
over the internet will be seen by other 4.780 1.617  0.868 0.708 0.822%**
people. (INS3)
You do not feel confident doing
business with a place that can only be 4170 1.725  0.796 0.622 0.72%**
reached online. (INS4)
Whenever something gets automated,
you need to check carefully that the
machine or computer is not making 3% 1383 0.663 0507 0013
mistakes. (INS6)
If you provide information to a

4985 1.580 0.609 0.592 0.668***
machine or over the internet, you can
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never be sure it really gets to the right
place. (INS9)
Customer satisfaction (CS)
(mean=5.513) I am generally pleased with this bank’s
5,585 1.076  0.788 0.837  0.911***
self-service banking machine. (CS1)

I am very satisfied with services on this

machine. (CS2)

5645 1107  0.751 0.822 0.896***

I am happy with this self-service
banking machine. (CS3)

5420 1.067  0.715 0.802 0.870%**

The operations of self-service banking

5485 1.139  0.749 0.638  0.719***
machine are simple to use. (CS4)
I am satisfied with overall functions
and services in this self-service banking 5.430 1.128  0.754 0.792  0.847***
machine. (CS5)

Note: *** p<0.001; Scaling from “strongly disagree” to “strongly agree” on a seven-point scale; The

cumulative percentage of variance=77.69%

Table 2 summarizes the items included in each dimension suggested by the EFA results and
shows that all the EFA and CFA loading coefficients are greater than 0.4 in absolute value. The
cumulative percentage of variance explained by these components was close to 77.69%, indicating
good fit (Lin and Hsieh 2006).

Reliability and validity test

A reliability test was performed using Cronbach’s a coefficient to examine the reliability and
accuracy of the responses to the quantitative data. If the Cronbach’s a coefficient is higher than 0.8, it
indicates excellent reliability; if the coefficient is between 0.7 and 0.8, it indicates good reliability; if
the value is between 0.6 and 0.7, it indicates acceptable reliability; and if the value is less than 0.6, it
indicates poor reliability.

A validity test was used to analyze whether the research items were reasonable and meaningful.
A validity analysis was conducted using KMO values and communality to verify the validity of the
data.

The KMO value was used to determine the suitability of the information extracted, and the
communality value was used to exclude unreasonable research items. Table 3 shows the Cronbach’s
a coefficient, and KMO values for the measurements.

Table 3. The result of reliability and validity test.

Variables Dimensions KMO Index Bartlett test Cronbach’ a
Self-service quality 0.954 0.000 0.963
Functionality 0.799 0.000 0.876
Enjoyment 0.849 0.000 0.914
Security/privacy 0.500 0.000 0.757
Design 0.500 0.000 0.818
Convenience 0.500 0.000 0.827
Customization 0.749 0.000 0.902

Technology readiness 0.907 0.000 0.901
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Optimism 0.918 0.000 0.926
Innovativeness 0.894 0.000 0.914
Insecurity 0.836 0.000 0.847
Customer satisfaction - 0.895 0.000 0.927

As we can see from the Table 3, the Cronbach’s a coefficient of the technology readiness, self-
service quality, and customer satisfaction are 0.901, 0.963, and 0.927, respectively, which are greater
than 0.9, thus indicating that the reliability of the research data is of excellent quality. In summary,
all data were highly reliable and could be used for further analyses.

The KMO values for all dimensions except security/privacy, design, and convenience were
greater than 0.7, indicating that the data could be extracted effectively. In addition, the three
dimensions of security/privacy, design, and convenience have only two research items and, therefore,
have a KMO value of 0.5. However, all items have a communality value greater than 0.4, which means
that information on the items can be extracted effectively.

Mean, standard deviation and correlation between variables

To provide a precondition for structural equation modeling, the correlation between the research
variables was obtained. Because the scale of the variables in the research is an interval, the Pearson
correlation is employed to serve as the basis for finding the relationship among variables. The
correlation coefficients of the main variables of the study as well as their means and standard
deviations are presented in Table 4. All the correlation coefficients were significantly different from
zero.

Table 4. Mean, standard deviation, and correlation between variables.

Correlation
Variables Mean SD 1 2 3
Technology readiness 5.299 0.773 1 - -
Self-services quality 5.180 0.992 0.668*** 1 -
Customer satisfaction 5.513 0.972 0.584*** 0.841%** 1

Note: * p<0.05 ** p<0.01***p<0.001

The mediating effect of service quality between technology readiness and customer satisfaction

After confirming the total measurement model, an SEM (Figure 1 in Section 3) with three
potential variables—technical readiness (consisting of three observed variables), customer satisfaction
(consisting of five research items), and service quality (consisting of six observed variables)-is used
to test the mediating effect of service quality. The factor loadings of the endogenous, exogenous, and
latent variables are shown in Figure 2. All factor loadings were significant. The fit indices of the
structural model with the desired values are listed in Table 5. The results showed that the overall fit
statistics indicated an acceptable level of fit between the hypothesized model and data.
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Figure 2. The research fitted model.

Table 5. The fit indices of theoretical research model.

Acceptable
Index The value obtained in the model Scholars
value
Chi- 2~3 2.97 Pooya, 2019
square/df
RMSEA 0.05~0.1 0.1

RMR <0.05 0.048

GFI 0.8~0.95 0.87 Weston et al., 2006
CFI 0.9~0.95 0.94
NFI >0.9 0.91 Fan et al., 2009
PGFI >0.6 0.62 Mulaik et al., 1989

Note: RMSEA: root mean square error of approximation; RMR: root mean square residual; GFI:
goodness of fit index; CFI: comparative fit index; NFI: normed fit index; PGFI: parsimonious fit

indices. The value obtained in the model is within the acceptable range suggested in the literatures.

Hypotheses test results and discussion
For all prescribed hypotheses, path coefficients and p-values were obtained (Table 6). This table
summarizes the confirmation and rejection of the defined hypotheses.

Table 6. Results of test hypotheses.

Path coefficient p-value

Hypotheses
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Technology readiness— Self-service quality 0.837 0.007
Self-service quality —Customer satisfaction 0.988 0.001
Technology readiness— Customer satisfaction -0.108 0.353

As predicted, technology readiness had a direct positive influence on self-service quality (path
coefficient=0.837, p<0.01), while there was no statistically significant direct effect between technology
readiness and customer satisfaction (path coefficient=—-0.108, p=0.353). Thus, H1 and H3 are
confirmed. The proposed effect of self-service quality on customer satisfaction is also found to be
significantly positive (path coefficient=0.988, p<0.01), thereby supporting H2. These results highlight
the importance of technology readiness and self-service quality in predicting customer satisfaction.

First, technology readiness, including the optimism, innovation, and insecurity dimensions, is
an important factor in self-service quality, which is consistent with previous studies (Boon-itt 2015;
Chen and Chen 2009; Lin and Hsieh 2006; Pooya 2019). This means that the higher the level of
technological readiness of the customer, the higher the perceived service quality of the customer
when using self-service banking. In other words, when customers are ready to embrace and use new
technology, their evaluation of service quality may be high. Simultaneously, optimism, innovation,
and insecurity were significant predictors of technology readiness, consistent with previous findings
(Parasuraman 2000; Pooya 2009). Of these, optimism had the greatest impact on technology
readiness, followed by innovation; insecurity had the weakest relationship with technology
readiness. Our results also suggest that, while people are generally optimistic about technology
(mean = 5.74), they experience considerable insecurity about their roles (mean = 4.79). This implies
that even techno-optimists and innovators experience technology-related anxiety, which is consistent
with Parasuraman (2000).

Second, our results support the hypothesis that perceived self-service quality has a significant
positive association with customer satisfaction (Boon-itt 2015; Lin and Hsieh 2006; Parasuraman 2000;
Pooya 2009). Self-service quality dimensions include functionality, enjoyment, security/privacy,
design, convenience, and customization, all of which play important roles in determining self-service
quality. Improving the quality of self-service banking can, in turn, lead to higher customer
satisfaction, resulting in behavioral outcomes such as commitment, customer retention, a two-sided
rewarding connection between service providers and customers, better customer tolerance of service
delivery errors, and positive word-of-mouth for the bank (Arasli, Katircioglu, and Smadi 2005; Lin
and Hsieh 2006).

Third, the relationship between technology readiness and customer satisfaction was not
significantly positive, echoing Lin and Hsieh (2006). Our results show that the effect of technological
readiness on customer satisfaction is mediated by self-service quality. In other words, customers with
a more positive attitude towards technology, the ability to use it, and their willingness to adopt it are
more likely to appreciate self-service banking, and thus have a higher perception of service quality,
which in turn increases customer satisfaction. Therefore, banks should focus more on improving the
perceived quality of self-service banking to satisfy customers with high technology readiness, which
has a direct influence on customer satisfaction.

Practical implications

Our results have practical implications for banks that use self-service technology. First, bank
managers should drive customer perceptions of the quality of self-service banking by improving their
technological readiness through various measures. For example, appealing to customers with ease of
use, sufficient quantity, convenient location, and user-friendly interface designs to cater to their needs
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will invariably stimulate optimism and innovation in new technology, and an increase in drivers can
have a more positive impact on customers' service experiences and perceptions of quality. Customer
perception of self-service banking can be improved through user training and seminars. This will not
only improve their understanding of how self-service banking works but also convince them that
self-service technology is controllable, flexible, convenient, and effective for banking services, thereby
reducing the negative impact of technology perceptions.

At the same time, it is clear that the path coefficients of optimism and innovation have a greater
positive impact on technological readiness than on insecurity. Therefore, in terms of increasing users’
technology readiness, increasing optimism and innovation had a more significant impact on
technology readiness than reducing customers’ insecurity. For example, banks can promote the
positive sensory features that self-service banking can bring to people, such as significantly reducing
queuing time and providing 24x7 services, through TV commercials and the Internet. In terms of
innovation, younger generations, especially millennials and Generation Z, are more willing to accept
and challenge new things than older groups, so banks can highlight their trendy and youthful
characteristics when promoting.

Second, this study shows that self-service quality plays a mediating role in the relationship
between technological readiness and customer satisfaction. This is the key mechanism through which
firms can improve customer satisfaction. Therefore, managers should consider the self-service quality
when providing self-service technologies in the banking sector. A key factor in the use of self-service
banking is the quality of service as perceived by customers. When both technological readiness and
perceived self-service quality are high, banks experience high levels of customer satisfaction. Banks
may spend too much time improving customers’ technology readiness. Based on the mediating effect
of self-service quality, we find that banks achieve higher customer satisfaction when customers have
a certain level of technology readiness, and the bank's e-service quality is high compared to when
customers have a higher level of technology readiness but the bank offers lower e-service quality.
Therefore, banks must be aware that improving service quality can enhance customer satisfaction
and maintain a competitive advantage. Our study shows that each dimension (functionality,
enjoyment, security/privacy, design, convenience, and customization) contributes differently to
customer service quality, with enjoyment having the greatest impact on service quality. Therefore,
self-service banking providers should promote a pleasant experience by involving customers in the
design process and responding to their needs earlier than their competitors to enhance the quality of
self-service banking.

Conclusions

In recent years, self-service banking has become increasingly common in Macau, with banks
actively providing this medium of service because of its significant cost savings. While self-service
banking is growing rapidly, customer perceptions and behaviors when using this technology have
been explored in developed economies but not yet been done locally in Macao. Based on the existing
literature (Lin and Hsieh 2006; Lin and Hsieh 2011; Pooya 2019), this study constructs, refines, and
tests a multi-item SEM that can be used to measure the quality of self-service, technology readiness,
and customer satisfaction of self-service banking simultaneously. An antecedent-consequence model
of technology readiness for customer satisfaction was also developed, incorporating self-service
quality as a mediator. Our results demonstrate the mediating role of self-service quality in the
technology readiness—customer satisfaction relationship in self-service banking. Furthermore, no
literature is available in the banking field regarding the impact of technology readiness on customer
satisfaction when e-service quality acts as a mediator. Thus, this study contributes not only to the
existing models in the literature but also to the current knowledge of the Macau population’s
technology behavior in banking services.

This study focuses on the impact of technology readiness and service quality on customer
satisfaction, and it is recommended that the scope of this study be expanded to include the influence
of other variables, such as customer trust and customer loyalty, which could help bank managers
better understand how to improve customer retention.
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Although our study indicates that e-service quality has an important positive impact on
customer satisfaction, we also need to recognize that the human aspects of service quality can play
an important role in customer satisfaction. Lenka, Suar, and Moha (2009) found that the human
aspects of service quality had a greater impact on customer satisfaction than the technical aspects of
bank branches. Further studies are needed to determine the relationships among e-service quality,
human service quality, and customer satisfaction.

Finally, delivery quality and outcome quality are integrated into service quality. However, some
studies have shown that delivery and outcome qualities may have different impacts on customer
satisfaction. Delivery quality refers to the customer’s interaction phase during the use of e-services,
whereas outcome quality refers to the satisfaction of the e-customer after the service delivery process
(Kao and Lin 2016). Therefore, it would be interesting to conduct further research to examine the
impact of different service qualities on customer satisfaction.
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