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ARTICLE INFO ABSTRACT

Jel classification: Airlines and airports continuously improve operational efficiency and enhance service quality, especially through
L93 self-service technology (SST). Although there are several reviews on SST, the aviation industry has been com-
M30 paratively overlooked. This study offers a systematic review of the existing literature on aviation SST (e.g., self-
030 check-in kiosks and web/e-ticketing) from the customer service perspective. Starting from a rich dataset of 678
Keywords: peer-reviewed journal articles listed in Scopus, after some screening processes, 98 articles remained and were

included in the full-text review and analysis. Accordingly, we found that the aviation SST literature focused on
some geographical locations, e.g., North America and Asia, but not others (e.g., Africa or Oceania). Its three main
research themes are customer adoption, customer satisfaction, and customer experience, in which the Technol-
ogy Acceptance Model (TAM) is the dominant framework. In addition, the use of SST from the environmental
perspective was rarely studied while newer SSTs such as customer service chatbots and biometric check-in will

Self-service technology (SST)
Systematic review

Aviation

Customer services

need more attention.

1. Introduction

The growth of affordable air transport over the past few decades
can be attributed to favourable policies (e.g., open sky policy and other
deregulations), technological advancements, and the development of
low-cost business models (Belobaba et al., 2015; Budd & Ison, 2020;
Doganis, 2013). According to the WorldBank (2023), global passenger
air transport peaked in 2019, with approximately 4.5 billion passengers
carried and 38 million flights operated. However, the aviation indus-
try has been significantly affected by the COVID-19 pandemic, resulting
in a decrease in flights and operational/financial difficulties for airlines
(Sun et al., 2021, 2022). The COVID-19 pandemic caused a significant
decline in global air passengers, with a 60% reduction compared to 2019
(ICAO, 2022), resulting in many airlines ceased their operations in 2020
(Bailey, 2021; IATA, 2022b). Nevertheless, with preventive measures
and vaccinations, it is projected that passenger numbers will recover and
surpass pre-pandemic levels by 2024 (IATA, 2022a). Indeed, the initial
recovery of the aviation sector was observed in some countries and re-
gions such as China (Czerny et al., 2021), Europe (Su et al., 2023), and
the US (Sun et al., 2022, 2023).

Technological advancements have led to a shift from traditional ser-
vice encounters with human employees to technology-based self-service,
such as mobile banking, online retailing, chatbot customer service, and
service robots (Wang et al., 2012). Self-service technology allows cus-
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tomers to serve themselves using technological interfaces without direct
assistance (Meuter et al., 2000). To the best of our knowledge, the term
“self-service technology” (SST) first appeared in the literature in 1993 in
a retail banking study by Marr and Prendergast (1993). However, the
concept of self-service has been studied for a long time, with early ex-
amples including grocery store self-checkout, self-service airline ticket
vendors, self-service gasoline stations, and automated teller machines
(ATMs) (Bateson, 1985; Erdmann & Neal, 1971; Kutler, 1982; McClurg
& Andrews, 1974; Metacalf & Greenhalgh, 1968).

Introducing SST in customer services offers benefits such as labour
cost reduction, increased customer satisfaction and loyalty, and access to
new customer segments (Bitner et al., 2002). SST provides competitive
advantages through quick and easy service accessibility (Meuter et al.,
2000). However, organizations must also be cautious of potential risks
and drawbacks. Excessive reliance on advanced technology and poor
service design can create the perception that technology surpasses cus-
tomer abilities, negatively impacting satisfaction (Zhu et al., 2007). Ad-
ditionally, when SST fails at simple tasks and requires frequent person-
nel assistance, the perceived value of the service may decrease, leading
to increased labor costs (Hilton et al., 2013).

SST in aviation began with the automatic ticket vendors at airports
that allowed customers to buy tickets without airline staff (Erdmann &
Neal, 1971). In 2007, the International Air Transport Association (IATA)
launched the Fast Travel Program, integrating self-service channels to
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Table 1

Keywords used in the search strategy.
Context Keywords
Airport; self-service; self-service technology; technology-based self-service; common use self-service; CUSS; check-in kiosk; self-service check-in; web check-in; mobile
Airline check-in; self-service bag drop; self bag drop; automated bag-drop; biometric; self-boarding; automated boarding gate; facial recognition; automated border

control; automated immigration gate; Al; artificial intelligence; chatbot; e-ticket; electronic ticket; e-boarding pass; electronic boarding pass; parking online
payment; e-transfer gate; electronic transfer gate; electronic passport; e-passport

improve customer service and airport/airline efficiency (IATA, 2013).
More SSTs are introduced to facilitate various stages of the passenger
journey, from online reservation and ticketing to self-check-in, baggage
drop-off, automated border control and immigration (e-gate), and self-
boarding (Abdelaziz et al., 2010). Thai Air Asia reported over 50% of
passengers using self-checking methods (AsiaAviation, 2019); the same
figure for the global market is nearly 70% (SITA, 2023). Hence, airlines
and airports continue to invest in SST for improving their customer ser-
vices (SITA, 2022).

Although there are several reviews on SST, the focus is on the
hospitality and tourism industry Amaro and Duarte (2013); Mohamad
Suhaili et al. (2021); Shin and Perdue (2019); Shiwen et al. (2022);
Solakis et al. (2022); Vakulenko et al. (2018); Vakulenko et al. (2019).
Less attention is given to the aviation sector, although the recent pan-
demic required the sector to apply many SST services that require sub-
stantial funding that only airlines and airports can pay (but not easily
applied in other sectors). Particularly, Kilic et al. (2021) reviewed 193
airport-related papers to explore the areas of research related to inno-
vation at airports. Alabsi and Gill (2021) examined 31 airport-related
papers to discover passenger concerns about their information privacy
during journeys through smart airports. Thums et al. (2023) analyzed
123 airport-related papers to explore the trends and developments of
digital technologies in the workplace, in this case, the airports. Conse-
quently, one could argue that there is a lack of a comprehensive review
on the customer services in aviation using SST, not only for airports but
also for airlines and the whole aviation sector. This study is the first to
systematically address the following research questions to fill the gaps
in the literature:

* (RQ1) What has been studied in aviation SST regarding customer
services?

* (RQ2) What theories and variables have been discussed and applied
so far?

« (RQ3) What could be future research direction(s) in aviation SST?

The rest of the paper is organized as follows. Section 2 describes the
method used and the data collection strategy. Section 3 reports the key
findings of the review and Section 4 discusses and proposes some future
research directions.

2. Methodology
2.1. Systematic literature review

Systematic review could help researchers build background knowl-
edge, form a theory, and define the gap from the evaluation of exist-
ing literature in the field (Snyder, 2019). Although systematic review
was mainly conducted in the medical field, it has been increasingly
implemented in other fields (Linnenluecke et al., 2020) such as busi-
ness and management, including supply chain management (Carter &
Easton, 2011), strategic management (Shujahat et al., 2017), market-
ing (Vrontis et al., 2021), and aviation, including air transport net-
works (de Oliveira et al., 2022), unmanned aerial vehicles (Merkert
& Bushell, 2020; Wandelt, Wang, et al., 2023), airport service quality
(Usman et al., 2022), aviation innovation (Pereira et al., 2021), and air-
craft leasing (Wandelt, Sun, et al., 2023b).

2.2. Data collection

Aviation SST journal articles were extracted from SCOPUS databases
using multiple search terms; note that conference papers were excluded
because they may not be peer-reviewed. As self-service technologies
were provided mainly by airlines and airports, the context keywords
were “Airline” and “Airport” in combination with other keywords. More-
over, “Smart Airport” was also included in the search. Hence, a total of
61 search terms were used (see Table 1).

The data of each journal article, for example, title, author, abstracts,
and keyword, are exported into a spreadsheet file. A total of 1,129 pa-
pers were retrieved, and 678 papers remained after removing duplica-
tions. However, the full-text articles have also been examined manually
to screen for the following exclusion criteria:

« Articles that were non-peer-reviewed (63 articles removed)

Articles that did not focus on customer service, for example, soft-
ware engineering, programming, demand forecasting, and schedul-
ing (446 articles removed)

Articles that only used aviation as an example of SST (36 articles
removed).

Consequently, 133 journal articles remain. They were again assessed
for eligibility regarding the following inclusion criterion:

Articles that focused on aviation SST for customer services.

Thus, 35 journal articles were further excluded because their re-
search focuses were diverted from aviation SST for customer services.
In the end, a total of 98 journal articles remained for our analy-
sis. We reported the process following the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) framework of
Moher et al. (2009), illustrated in Fig. 1 below.

After that, the data for our 98 journal articles were extracted and
recorded regarding:

« Characteristics of the article: author(s), year of the publication, type
of research, article title, journal title, keywords, and geographical
scope of the studies.

» Study methodology: research approach(es), theory or model imple-
mented, variable(s) used in those studies.

« Self-service technologies: types of self-service technologies focused
by each study.

3. Results
3.1. Descriptive analysis

The number of journal articles included in the systematic literature
review from 2000 (the oldest SST aviation research) to August 2023
(the cutoff point for data collection) was illustrated in Fig. 2, whereas
aviation SST research has gained increasing attention since 2000.

We found that almost half of the 98 articles have been conducted in
Asia (e.g., South Korea, Malaysia, and Hong Kong/Taiwan but not main-
land China). Meanwhile, 17 articles were conducted in Europe (e.g.,
Spain, Netherlands, Ireland, and the UK) and another 15 articles exam-
ined the context of the US. Other places such as South America, Oceania,
and Africa received little attention (Fig. 3).

The research design of the articles was assigned into 5 different cat-
egories following previous study (e.g., Wu et al., 2020), namely Case
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Fig. 1. The PRISMA flowchart reporting differ-
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study, Empirical study, Review, Simulation/Optimization, and Survey. Table 2 further summarizes the self-service technologies (SSTs) stud-
Note that articles belong to more than one category were assigned to ied in aviation since 2000. SST studies can be categorized into three
the one of its main focuses. Fig. 4 illustrates that the design predomi- groups based on the number of articles. The most popular group includes
nantly adopted in aviation SST studies is the survey approach which is self-check-in kiosks, web/e-ticketing, and web check-in. The moderately
not surprising as the nature of the research was based on customer per- popular group includes automated border control and self-security iden-
spectives, and the survey is a cost-saving and efficient way to do that. tity verification. The less popular or emerging group includes mobile
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Table 2

Aviation SSTs being studied over time.

2002 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 Total

2000

SSTs

31

Self-Check-in Kiosks
Web/e-Ticketing
Overall SST

23

1

21

12

Web Check-in

(PC/Laptop/Mobile)

Self-Security Identity

Verification

Automated Border

Control

Mobile App
Ticketing

Self-baggage Drop
Service Robot

Mnm NN

Biometric Check-in

Mobile App Check-in

Chatbot

Self-boarding
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application ticketing and check-in, self-baggage drops, service robots,
chatbots, and biometric check-in. Research primarily focused on check-
in (including baggage drop-off), with 54 articles (around 55%). Mobile
check-in received limited attention, while self-baggage drops, biometric
check-in, automated border control, and self-security identity verifica-
tion gained interest in recent years (Gures et al., 2018; Lien et al., 2021;
Moon & Lee, 2022).

Many theories and frameworks have been applied to aviation
SST studies since 2000, as illustrated in Table 3. Accordingly, the
frequently used theories/frameworks are the Technology Acceptance
Model (TAM), the Theory of Planned Behavior (TPB), and the Extended
Unified Theory of Acceptance and Use of Technology (UTAUT2). There
is, however, a trend to integrate different frameworks/models such as
TAM/TPB, TAM/SERVQUAL, TAM/e-SQ, and TAM/ECT.

We further investigate the top independent and dependent variables
used in the aviation SST literature and list them in Table 4 and 5, respec-
tively. For the independent variables, the most popular ones are ‘perceived
ease of use’ and ‘perceived usefulness’ - these two are the main variables
of the TAM model. It is observed that most of those independent vari-
ables are desirable ones, following the original frameworks of TAM and
TPB. The undesirable variables (e.g., ‘perceived risk’) are involved only
in recent publications, despite that the aviation industry is increasingly
raising concerns about the safety issue and the environment. For the
dependent variables, the most popular is ‘adoption intention’, followed
by ‘attitude toward SST’ and ‘satisfaction with SST’. Resembling the in-
dependent variables, the undesirable perception and behavior received
little attention.

3.2. Content and Thematic Analyses

The bibliographic coupling was conducted to examine the research
focuses on aviation SST. Using VOSviewer, the preliminary analysis
revealed three main clusters, including 58 out of 98 journal articles
(Fig. 5). After investigating each cluster, three main themes emerged:
customer SST adoption, customer satisfaction, and customer experience.
Therefore, the thematic analysis of this literature review will focus on
these themes. All 98 journal articles were reviewed and assigned to each
theme. These themes were somehow inter-connected. Several articles
combine different themes, whereas others focus strongly on only one
theme. Therefore, the data in Fig. 6 contained multiple counts for ar-
ticles that fall into more than one theme. Overall, most of the atten-
tion has been given to the customer adoption of aviation SST (54.14%),
followed by customer satisfaction (25.23%) and customer experience
(19.63%). Customer adoption was an early attractive theme in aviation
SST research and has continuously received attention from researchers,
whilst customer satisfaction and customer experience have gained more
attention in the past decade.

3.3. Customer adoption

From the 98 selected articles, 59 were categorized into customer
adoption theme. The most cited article was by Liljander et al. (2006),
followed by Lu et al. (2019), Kim et al. (2009), Gupta et al. (2004),
and Escobar-Rodriguez and Carvajal-Trujillo (2013), and so on. These
authors studied customer adoption via Technology Readiness (TR), Dif-
fusion of Innovations (DI), and Service Robot Integration Willingness
(SRIW), under the viewpoint of the TAM/TPB/UTAUT2 frameworks (see
Table 6). It was reasonable to see these kinds of theories being imple-
mented in customer adoption research because they were trying to ex-
plain customer intention and actual behavior, in this case, SST adop-
tion (Ajzen, 1991; Davis, 1986; Fishbein & Ajzen, 1975; Venkatesh &
Davis, 2000; Venkatesh et al., 2003). Also note that many articles did
not state clearly which theory or framework the variables were from,
maybe because they used a mixed-framework, and were categorized as
“not identified”.



Table 3
Theory/framework adopted over time.

Theory/Framework 2000 2002 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 Total

Not identified 1 1 1 1 1 1
TAM 1 1 1
TPB

e-Service Quality 2
Technology 1 1 1 1
Readiness

Attribution Theory 1

UTAUT2 1 1 1
SERVQUAL 1 2

SSTQUAL 1 1 1
Expectancy Theory 1 1

Expectation 1 1

Confirmation Theory

TAM2 1 1
Diffusion of 1 1 2
Innovations

Self-determination 1 1 2
Theory

Service-dominant 1 1 2
Logic

Stimulus-Organism- 1 1 2
Response

Theory of Trust 1 1 2
Transfer

2 2 2 3 4 5 3 1 3 36
2 1 1 1 4 1 3 18
1 3
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Table 4
Top independent variables being studied over time.

Vs 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 Total

Perceived Ease of 1 2 1 2 1 1 2 1 5 1
Use

Perceived Usefulness 2 2 1 1
Attitude toward SST 1 2 1
Satisfaction with SST 1

SST Quality 1

Subjective Norms 1 1
Age 1

Perceived Enjoyment 1

Innovativeness 1 1 1

Perceived Risk 1 1 1
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Notes: Most of the extracted variables were generalized to simplify the report. The names of variables that were unique, unclear, or had similar names with theory but different intentions remained unchanged.
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Top dependent variables being studied over time.

Table 5

Wu et al.

=

S|lawvuow

HIN =A== N

%)

N

=)

N Ll

N

N

=)

N [

—

I

=)

Al mnmomaa 3

=)

N

=)

N (] — o~ —

o

-

o

I I o B —

)

—

o

N o~

N

—

o

N — — —

)

—

o

RN~ —

n

—

o

N — — —

<

—

o

A|loaN—

™

—

o

N | <~ —

o~

-

o

N — -

—

—

o

N o —

o

—

o

Q

o)

o

S

N | N~ N~

@

o

S

3

I

=)

S

N —

)

o

S

N |~
£ 53 B
=R 7RI 17
o &
EgE 3O ]
EPBEE , E
gg588% =
E2g~PH =]
o= ST 2
o B 0 o0 g=}
238zz8 2
2E2%38 %

d O = = o—

z2|TE55588%

Al<<unAraP®

Provider

n < < <

N o~ -

Actual Use

Customer Loyalty
Perceived Value

Purchase Intention

Notes: Most of the extracted variables were generalized to simplify the report. The names of variables that were unique, unclear, or had similar names with theory but different intentions remained unchanged.
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Table 6
Most applied theories/frameworks in SST adoption research.
Theory/Framework Main Reference Articles
Technology Acceptance Model Davis (1986) 17
Not identified - 16
Theory of Planned Behavior Ajzen (1991) 5
Technology Readiness Parasuraman (2000) 4
Extended Unified Theory of Acceptance Venkatesh et al. (2012) 3
and Use of Technology
Extended Technology Acceptance Model Venkatesh and 2
Davis (2000)
Diffusion of Innovations Rogers (2003) 2
Stimulus-Organism-Response Mehrabian and 2
Russell (1974)
Theory of Trust Transfer Stewart (2003) 2

Artificially Intelligent Device Use

Gursoy et al. (2019)

Acceptance

Table 7

Most applied theories/frameworks in customer satisfaction research.
Theory/Framework Main Reference Articles
Not identified - 16
Technology Acceptance Model Davis (1986) 3
e-Service Quality Zeithaml et al. (2000); 3

Santos (2003)

SSTQUAL Lin and Hsieh (2011) 2
Attribution Theory Kelley and 2

Michela (1980);
Feldman (1981)
Oliver (1980) 2
Venkatesh et al. (2003) 1

Expectation-confirmation Theory
Unified Theory of Acceptance and Use of

Technology

Kano Model Kano (1984) 1

Means-end Theory Zeithaml (1988) 1

Stimulus-Organism-Response Model Mehrabian and 1
Russell (1974)

Self-determination Theory Deci and Ryan (2012) 1

SERVQUAL 1

Parasuraman et al. (1988)

Furthermore, the hypotheses of each article were extracted. It should
be noted that some variables were studied as both an independent and
dependent role. The two main independent variables from TAM, per-
ceived ease of use and perceived usefulness, were studied in 19 and 18
articles, respectively. Followings are attitude toward SST (14 articles),
subjective norms (8 articles), age, perceived enjoyment, and perceived risk
(7 articles each), and innovativeness and perceived behavioral control (6
articles each). Several theories hypothesized that behavioral intention
led to actual use (Ajzen, 1991; Davis, 1986; Venkatesh & Davis, 2000;
Venkatesh et al., 2003). Therefore, adoption intention was also studied as
an independent variable (5 articles). For dependent variables, adoption
intention was studied the most (29 articles), followed by attitude toward
SST (16 articles). Perceived usefulness and perceived ease of use were also
studied as dependent variables in 13 and 9 articles, respectively. Actual
use and satisfaction with SST were studied in 5 articles each.

3.4. Customer satisfaction

Customer satisfaction was the next popular theme among the avia-
tion SST literature (see Fig. 6). The study of Chen and Wang (2016) on
customer satisfaction and loyalty was cited the most, followed by the
study of Misopoulos et al. (2014) on customer satisfaction and dissatis-
faction. Other linkages include the relationship between the efficiency
of SST, hedonic quality, and customer loyalty (Llach et al., 2013), pas-
senger satisfaction and SST (Bogicevic et al., 2017), and the moderating
effect of the TAM variable on passenger satisfaction (Lee & Wu, 2011).
Regarding theories and frameworks, TAM and e-SQ were the most popu-
lar, followed by SSTQUAL, the Attribution Theory, and the Expectation-
confirmation Theory (see Table 7).
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Fig. 3. Geographical locations of the sampled
countries in aviation SST research.
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Additionally, the independent and dependent variables were inves-
tigated. First, satisfaction with SST was studied the most as the indepen-
dent variable (10 articles), followed by SST quality (5 articles), perceived
ease of use and satisfaction with SST providers (4 articles each), and age,
perceived enjoyment, perceived usefulness, and perceived value (3 articles
each). As the dependent variable, satisfaction with SST and satisfaction
with SST providers were studied in 15 and 7 articles, respectively, fol-
lowed by customer loyalty and perceived value (4 articles each), and per-
ceived usefulness (3 articles).

3.5. Customer experience

The most cited article was Zeng et al. (2020), who reviewed and sug-
gested how COVID-19 could foster the implementation of SST and en-

chen Ls.-1:; Wl kii.-f. 2014
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Fig. 5. The three themes of aviation SST stud-
ies.
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hance the customer experience in many industries, including aviation.
This is followed by Zhu et al. (2013) on customer recovery from SST
service failure, Kim et al. (2017) on (negative) customer reviews of SST
at tourism destinations, and Misopoulos et al. (2014) on customer ex-
perience and its influence on customer satisfaction and dissatisfaction.
While some theories have been applied in a few articles, for example,
Self-determination Theory and Service-dominant Logic (2 articles each),
11 articles did not mention it. Considering the variables used in the ar-
ticles, there were also no highly studied variables, either independent
or dependent. Note that unlike customer adoption and satisfaction re-
search, more than half of the customer experience research implemented
other methodologies than surveys with hypotheses testing, such as lit-
erature review, interview, and text mining (see Table 8).
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Fig. 6. The three themes over time.
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Table 8
Most applied theories/frameworks in customer experience research
Theory/Framework Main Reference Articles
Not identified - 12
Self-determination Theory Deci and Ryan (2012) 2
Service-dominant Logic Vargo and Lusch (2004); Vargo and 2
Lusch (2008)
SERVQUAL Parasuraman et al. (1988) 1
Social Practice Theory Schatzki (1996); Watson et al. (2012) 1
Resource Mapping Framework Maglio and Spohrer (2008) 1
Expectancy Theory Heider (2013) 1
Customer Participation Theory Chan et al. (2010) 1
e-Service Quality Zeithaml et al. (2000); Santos (2003) 1
Attribution Theory Kelley and Michela (1980); 1
Feldman (1981)
Social Response Theory Nass and Moon (2000) 1

3.6. Discussions and future research directions

Aviation self-service technology research has attracted scholars since
2000, and the increasing number of journal articles illustrates that the
topic has gained more attention. The objectives of this study were to of-
fer an overview of aviation SST research, theories and factors that have
been investigated from a customer service perspective and provide re-
search gaps. 98 journal articles from 2000 until August 2023 have been
reviewed following the systematic literature review process. Several im-
portant findings from the systematic literature review are emphasized
and discussed.

3.7. The geographical issue

We found an unbalanced interest among the aviation SST literature
regarding the sampled countries or regions of research. In particular,
the reviewed articles concentrated more on the United States, Europe,
and Asia, while South America, Africa, and Oceania received much less
interest. Interestingly, research focusing on mainland China and Japan
is rare even though some airports in these countries are among the top
10 best regional airports in Asia (Skytrax, 2023), and they belong to
Asia. While it may be due to our sampling method, which only includes
published articles in English and therefore excludes local publications
published in another language, it still indicates a need for further exam-
inations of customer services (in aviation) using SST in those regions, or
even for multiple regions, such as in Lu et al. (2011), Lee (2016), and
Rubio-Andrada et al. (2023).

3.8. The technological issue

In terms of the technologies being studied in aviation SST, self-check-
in kiosks and web/e-ticketing received the most attention as they were
integrated into the traditional services in an early stage of SST imple-
mentation and widely available. However, with the advancement of
new technologies, modern SSTs (e.g., chatbots, biometric check-in, self-
boarding) are being integrated more widely. It is noted that while gen-
eral chatbots such as ChatGPT have found their way into aviation edu-
cation and research (Wandelt, Sun, et al., 2023a), airlines and airports
still tailor their own chatbots specifically for customer service purposes.
Consequently, future research may investigate the drivers and barriers
to passenger adoption of these modern SSTs. Given that each SST has
different characteristics and requirements and may be used in different
contexts, it is important to both focus on a particular SST (e.g., biometric
check-in) and the multiple usage of several SSTs (e.g., for the pre-flight
or airport-related processes) to provide insights about customer services
(Gelderman et al., 2011). Lastly, the passenger journey will be more au-
tomated in the future, meaning that passengers may have to perform
most of the tasks by themselves. Hence, it is worth investigating the
passenger perceptions toward the automated journey so that airline and
airport can better design their process.

3.9. The technical issue

Although the TAM and TPB frameworks will continue its predomi-
nant role resulting from the most attention scholars have given to cus-
tomer SST adoption research, it is encouraged that future study should
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apply newer frameworks that can incorporate two or more models (e.g.,
TAM/TPB, TAM/SERVQUAL, TAM/e-SQ, and TAM/ECT) into a single
study to provide a broader assessment on customers service SST as sug-
gested in Thamaraiselvan and Thanigaiarul (2019), Kasim et al. (2021),
and Lien et al. (2021), among others. Moreover, researchers may apply
more context-specific frameworks, such as SRIW (Lu et al., 2019) and
AIDUA (Gursoy et al., 2019) to best answer their research objectives.

With the increasing use of SST by passengers, more research has
been conducted not only on the level of satisfaction but also on
what led to the satisfaction of passengers. Studies have supported that
the service quality of the SST increases passenger satisfaction (Lee &
Wu, 2011; Moon et al., 2021; Yusra & Agus, 2018). The quality of avi-
ation SST service was measured using different frameworks, for exam-
ple, the e-SQ (Lau et al., 2011; Lee & Wu, 2011; Llach et al., 2013),
SSTQUAL (Suwannakul & Khetjenkarn, 2022; Yusra & Agus, 2018), and
SERVQUAL (Lestari & Ellyawati, 2019). Other than the satisfaction with
SST, researchers investigated further that the quality or performance of
SST could eventually lead to passenger satisfaction with SST providers,
which are airlines and airports (Batouei et al., 2020; Bogicevic et al.,
2017). However, the studies regarding how SST could create customer
loyalty until now were still limited (Chen & Wang, 2016; Moon et al.,
2021; Suwannakul & Khetjenkarn, 2022; Yusra & Agus, 2018). Under-
standing what aspects of SST could lead to increased customer loyalty
can benefit the service providers.

Regarding the variables used, perceived ease of use, perceived use-
fulness, and attitude toward SST were the most studied independent
variables. On the other hand, the most popular dependent variables
were adoption intention, attitude toward SST, and satisfaction with
SST. However, the result of the core hypotheses of TAM was not con-
sensus. For example, while the effect of perceived ease of use on
adoption intention was accepted by some research (Ko & Park, 2019;
Naruetharadhol et al., 2022; Taufik & Hanafiah, 2019), it was rejected
by the others (Kasim et al., 2021; Lien et al., 2021; Mohd Suki & Mohd
Suki, 2017). This could result from the existing differences in passenger
demographics, such as age, nationality, and purpose of travel, which re-
quired more investigations. Although the relationship between behav-
ioral intention and actual technology usage was a core hypothesis of
TAM, it was noticeable that no study investigated this relationship in
the aviation SST context. To test whether someone who stated an inten-
tion to use the technology would actually use it, the data on the actual
usage must be collected separately after introducing the specific tech-
nology. In other words, passengers may state that they intend to use the
SST but may or may not actually use it. This posed challenges to the
data collection as it may not be feasible to contact the same passengers
again. The future investigation of this relationship using longitudinal
data can fill the gap in aviation SST adoption research.

Less attention was given to the undesirable ones as they were not
originally introduced in the popular frameworks of TAM, TPB, and
UTAUT. Future studies could investigate more about the role of, for in-
stance, insecurity, discomfort, privacy concerns, anxiety, and avoidance
intention. In addition, the environmental mindset of passengers received
little attention in the aviation SST research (Miskolczi et al., 2021). Since
the aviation industry is expected to recover from the pandemic within
2024 (IATA, 2022a) and the environmental challenge lies ahead, the
factors related to the green mindset of the passengers, green initiatives,
and green image of airlines and airports should be paid more attention.

Passengers could face failure from the SST sometimes during the ser-
vice encounter and must find a way to recover from it by themselves.
Unlike the traditional service encounter, human employees usually deal
with service failure. However, service failure and self-recovery in avi-
ation SST have attracted only a few research (Chiu & Nguyen, 2022;
Fan et al., 2016; Fan et al., 2020; Zhu et al., 2013). Future research on
this topic could help companies design more suitable SST services to
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cope with different scenarios that passengers may encounter. Moreover,
some SSTs are being integrated with human-like (or anthropomorphism)
features, for example, kiosks that use human-like voice or chatbots that
reply more naturally, which could be an attractive feature that passen-
gers are looking for. The research on the anthropomorphism of the SST
could reveal new information that could be used to attract more passen-
gers to use SST and enhance their experience. While the ultimate goal
of airlines and airports is to automate passenger processing, research
in forced-use situations is scarce. Research to explore the experience of
such a situation can help the company manage the service and reduce
the negative outcomes (Feng et al., 2019).

It is further noticed that businesses nowadays are not only concerned
about their short-term profits but also about their long-term sustain-
able development, including the environmental, social, and governance
(ESG) impacts. Many airlines have published sustainability reports, in-
cluding plans and goals for improving their employee well-being. How-
ever, research in aviation SST for customer service mostly approaches
from a customer point of view, for instance, customer adoption, satis-
faction, and experience. Future research from an employee’s perspec-
tive is needed on how the implementation of SST impacts their roles,
performance, and well-being. In addition, with smarter airports and air-
lines, educational challenges arise on how to make sure that aviation
personnel possess the skills required to safely operate together with the
technology and for the jobs that may be created by future technological
transformation (Sun et al., 2021).

3.10. Limitations

The current study has some limitations to address. Firstly, this study
contained only peer-reviewed journal articles. Future studies may in-
clude conference papers or book chapters in the review process for more
coverage. Moreover, the search was limited to the SCOPUS database. In-
corporating publications from other databases, such as Web of Science
and Google Scholar, could reveal additional insights. Finally, the review
included only publications in English. Therefore, the future study may
include publications in other languages for a more comprehensive re-
view.
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Table Al

List of 98 articles included in the systematic review.

Year Title Author(s) Journal
2000 Privacy policies of air travel web sites: A survey and analysis Nyshadham E.A. Journal of Air Transport Management
2002 Online kiosks: The alternative to mobile technologies for mobile users Slack F.; Rowley J. Internet Research
2004 An empirical study of consumer switching from traditional to electronic channels: A purchase-decision Gupta A.; Su B.-C.; Walter Z. International Journal of Electronic Commerce
process perspective
2004 Information exchanges associated with Internet travel marketplaces Smith A.D. Online Information Review
2005 Barriers to online booking of scheduled airline tickets Klein S.; K6 hne F.; O6rni A. Journal of Travel and Tourism Marketing
2006 Biometrics: The next frontier in service excellence, productivity and security in the service sector Heracleous L.; Wirtz J. Managing Service Quality
2006 Technology readiness and the evaluation and adoption of self-service technologies Liljander V.; Gillberg F.; Gummerus J.; Journal of Retailing and Consumer Services
van Riel A.
2007 Passenger use intentions for electronic tickets on international flights Chia-Yu Chen F. Journal of Air Transport Management
2008 Do airline self-service check-in kiosks meet the needs of passengers? Chang H.-L.; Yang C.-H. Tourism Management
2009 Investigating passengers intentions to use technology-based self check-in services Lu, J.-L.; Chou, H.Y.; Ling, P.C. Transportation Research Part E: Logistics and
Transportation Review
2009 Modeling roles of subjective norms and eTrust in customers’ acceptance of airline B2C eCommerce Kim H.-b.; Kim T.(T.); Shin S.W. Tourism Management
websites
2009 The impact of social presence on technology based self-service use: The role of familiarity Kinard B.R.; Capella M.L.; Kinard J.L. Services Marketing Quarterly
2010 How motivation, opportunity and ability can drive online airline ticket purchases Bigné E.; Herndndez Blanca B.; Ruiz C.; Journal of Air Transport Management
Andreu L.
2011 Acceptance of self-service check-in at Zurich airport Wittmer A. Research in Transportation Business and
Management
2011 Determinants of passengers’ choice of airline check-in services: A case study of American, Australian, Lu J.-L.; Choi J.K.; Tseng W.-C. Journal of Air Transport Management
Korean, and Taiwanese passengers
2011 Choosing self-service technologies or interpersonal services-The impact of situational factors and Gelderman C.J.; Ghijsen P.W.; van Journal of Retailing and Consumer Services
technology-related attitudes Diemen R.
2011 Airline e-ticketing service: How e-service quality and customer satisfaction impacted purchase intention Lau T.-C.; Kwek C.-L.; Tan H.-P. International Business Management
2011 Moderating effects of technology acceptance perspectives on e-service quality formation: Evidence from Lee F.-H.; Wu W.-Y. Expert Systems with Applications
airline websites in Taiwan
2011 From self-service to super-service: A resource mapping framework for co-creating value by shifting the Campbell C.S.; Maglio P.P.; Davis M.M. Information Systems and e-Business Management
boundary between provider and customer
2012 Do offline factors trigger customers’ appetite for online continual usage?: A study of online reservation in Al-Hawari M.A.; Mouakket S. Asia Pacific Journal of Marketing and Logistics
the airline industry
2012 The Effect of Technology Readiness on Customers’ Attitudes toward Self-Service Technology and Its Lee W.; Castellanos C.; Chris Choi H.S. Journal of Travel and Tourism Marketing
Adoption; The Empirical Study of U.S. Airline Self-Service Check-In Kiosks
2013 Check-in services and passenger behaviour: Self service technologies in airport systems Castillo-Manzano J.1.; Lopez-Valpuesta L. Computers in Human Behavior
2013 Airlines, apps, and business travel: A critical examination Budd L.; Vorley T. Research in Transportation Business and
Management
2013 An analysis of the relationship between travel preferences and intentions to use registered traveler Morosan C. Journal of Hospitality and Tourism Technology
biometric systems in air travel
2013 Determinants of online booking loyalties for the purchasing of airline tickets Llach J.; Marimon F.; Alonso-Almeida Tourism Management
M.D.M.; Bernardo M.
2013 Customer decision-making processes and motives for self-service technology usage in multi-channel Kelly P.; Lawlor J.; Mulvey M. International Journal of Electronic Customer
hospitality environments Relationship Management
2013 Fitting facilities to self-service technology usage: Evidence from kiosks in Taiwan airport Ku E.C.S.; Chen C.-D. Journal of Air Transport Management
2013 Key drivers of consumer purchase of airline tickets: A cross-cultural analysis Ruiz-Mafe C.; Sanz-Blas S.; Journal of Air Transport Management
Hernandez-Ortega B.; Brethouwer M.
2013 Online drivers of consumer purchase of website airline tickets Escobar-Rodriguez T.; Carvajal-Trujillo E. Journal of Air Transport Management
2013 Self-Service Technology Versus Traditional Service: Examining Cognitive Factors In The Purchase Of The Lopez-Bonilla J.M.; Lopez-Bonilla L.M. Journal of Travel and Tourism Marketing
Airline Ticket
2013 The antecedents of travellers’ e-satisfaction and intention to buy airline tickets online: A conceptual model Zahir Irani P.; Mohamed Fadel Bukhari S.; Journal of Enterprise Information Management
Ghoneim A.; Dennis C.; Jamjoom B.
2013 Fix It or Leave It? Customer Recovery from Self-service Technology Failures Zhu Z.; Nakata C.; Sivakumar K.; Grewal Journal of Retailing
D.
2014 Uncovering customer service experiences with Twitter: The case of airline industry Misopoulos F.; Mitic M.; Kapoulas A.;
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Table A1 (continued)

Year Title Author(s) Journal
2014 Antecedents of intention to use CUSS system: moderating effects of self-efficacy Chen L.S.-L.; Wu K.I.-F. Service Business
2014 Empirical analysis of a self-service check-in implementation in Singapore Changi Airport Lee C.K.M.; Ng Y.; Lv Y.; Taezoon P. International Journal of Engineering Business
Management
2014 The use of e-passports for inbound airport border security screening: The passenger perspective Kneale D.K.; Baxter G.S.; Wild G. Aviation
2014 Biometric technology and privacy: a perspective from tourist satisfaction Neo H.-F.; Rasiah D.; Tong D.Y.K.; Teo Information Technology and Tourism
C.-C.
2015 Self-consciousness profiles in the acceptance of airline e-ticketing services Lépez-Bonilla J.M.; Lépez-Bonilla L.M. Anatolia
2015 Services innovation impact to customer satisfaction and customer value enhancement in airport Chen J.K.C.; Batchuluun A.; Batnasan J. Technology in Society
2016 Structuring Technology Applications for Enhanced Customer Experience: Evidence from Indian Air Majra H.; Saxena R.; Jha S.; Jagannathan Global Business Review
Travellers S.
2016 Customer participation, value co-creation and customer loyalty - A case of airline online check-in system Chen C.-F.; Wang J.-P. Computers in Human Behavior
2016 Does anthropomorphism influence customers’ switching intentions in the self-service technology failure Fan A.; Wu L.; Mattila A.S. Journal of Services Marketing
context?
2016 Managing airport service quality — The impact of self-service technologies Otieno P.S.; Govender K. Investment Management and Financial
Innovations
2016 An empirical examination of U.S. travelers’ intentions to use biometric e-gates in airports Morosan C. Journal of Air Transport Management
2016 Hospitality Industry Web-Based Self-Service Technology Adoption Model: A Cross-Cultural Perspective Lee L.Y.-S. Journal of Hospitality and Tourism Research
2017 Customer Roles in Self-Service Technology Encounters in a Tourism Context Kelly P.; Lawlor J.; Mulvey M. Journal of Travel and Tourism Marketing
2017 The impact of traveler-focused airport technology on traveler satisfaction Bogicevic V.; Bujisic M.; Bilgihan A.; Yang Technological Forecasting and Social Change
W.; Cobanoglu C.
2017 Flight ticket booking app on mobile devices: Examining the determinants of individual intention to use Mohd Suki N.; Mohd Suki N. Journal of Air Transport Management
2017 What makes tourists feel negatively about tourism destinations? Application of hybrid text mining Kim K.; Park O.-J.; Yun S.; Yun H. Technological Forecasting and Social Change
methodology to smart destination management
2018 Assessing the self-service technology usage of Y-Generation in airline services Gures N.; Inan H.; Arslan S. Journal of Air Transport Management
2018 The influence of perceived service quality towards customer satisfaction and Loyalty in Airasia self Yusra; Agus A. Journal of Social Sciences Research
check-in system
2018 Air passengers’ willingness to pay for counter check-in services Kuo C.-W.; Jou R.-C. Transportation Research Part A: Policy and
Practice
2018 Moderating effect of privacy concerns and subjective norms between satisfaction and repurchase of Liang C.-C.; Shiau W.-L. Asia Pacific Journal of Tourism Research
airline e-ticket through airline-ticket vendors
2018 The requirement of accessibility: European automated border control systems for persons with disabilities Oostveen A.-M.; Lehtonen P. Technology in Society
2018 Analyzing customer satisfaction in self-service technology adopted in airports Yau H.K.; Tang H.Y.H. Journal of Marketing Analytics
2019 Adding or destroying value? User experiences of tourism self-service technologies Kelly P.; Lawlor J. Journal of Hospitality and Tourism Insights
2019 The effect of TBSS relational benefit on relational commitment and willingness to buy again: Focusing on Ko S.-H. International Journal of Innovative Technology
customers using technology-based self service of airlines and Exploring Engineering
2019 The effect of airport self-service characteristics on passengers’ perceived value, satisfaction, and Kim J.-H.; Park J.-W. Sustainability (Switzerland)
behavioral intention: Based on the SOR model
2019 The effect of airport self-service characteristics on passengers’ technology acceptance and behavioral Kim J.-H.; Park J.-W. Journal of Distribution Science
intention
2019 Effect of customer readiness on technology-based self-service quality and usage intention Ko S.-H.; Park J.-M. International Journal of Innovative Technology
and Exploring Engineering
2019 Understanding the attitudes and purpose for the usage of self-service technologies (SSTs) at the airports Thamaraiselvan N.; Thanigaiarul S. International Journal of Recent Technology and
Engineering
2019 Effect of E-Service quality on repurchase intention: Testing the role of e-satisfaction as mediator variable Lestari V.T.; Ellyawati J. International Journal of Innovative Technology
and Exploring Engineering
2019 A study on passenger experience using smart security system in Dubai airport Kamalrudin M.; Abdulla Almarri G. International Journal of Recent Technology and
Engineering
2019 Acceptance of biometric technology in airport check-in Negri N.A.R.; Borille G.M.R.; Falcdo V.A. Journal of Air Transport Management
2019 Airport passengers’ adoption behaviour towards self-check-in Kiosk Services: the roles of perceived ease Taufik N.; Hanafiah M.H. Heliyon
of use, perceived usefulness and need for human interaction
2019 Determining intention to buy air e-tickets in Malaysia Lee K.-F.; Haque A.; Maulan S.; Abdullah Management Science Letters
K.
2019 Developing and validating a service robot integration willingness scale Lu L.; Cai R.; Gursoy D. International Journal of Hospitality Management
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Table A1 (continued)

Year Title Author(s) Journal
2019 Integrating qualitative comparative analysis and support vector machine methods to reduce passengers’ Kim C.; Costello F.J.; Lee K.C. Sustainability (Switzerland)
resistance to biometric e-gates for sustainable airport operations
2019 Understanding forced adoption of self-service technology: the impacts of users’ psychological reactance Feng W.; Tu R.; Lu T.; Zhou Z. Behaviour and Information Technology
2020 Components of airport experience and their roles in eliciting passengers’ satisfaction and behavioural Batouei A.; Iranmanesh M.; Mustafa H.; Research in Transportation Business and
intentions Nikbin D.; Ping T.A. Management
2020 Revolution of artificial intelligence and the internet of objects in the customer journey and the air sector Saadi H.; Touhami R.; Yagoub M.C.E. Journal of Information Technology Management
2020 A study on the customer attitudes toward the airport IT service: Focusing on handling process and Park H.-Y. Journal of Distribution Science
acceptance intention
2020 E-WOM and airline e-ticket purchasing intention: Mediating effect of online passenger trust Ahmad A.M.K.; Abuhashesh M.; Obeidat Management Science Letters
Z.; AlKhatib M.J.
2020 From high-touch to high-tech: COVID-19 drives robotics adoption Zeng Z.; Chen P.-J.; Lew A.A. Tourism Geographies
2020 When does technology anthropomorphism help alleviate customer dissatisfaction after a service Fan A.; Wu L.; Miao L.; Mattila A.S. Journal of Hospitality Marketing and Management
failure?-The moderating role of consumer technology self-efficacy and interdependent self-construal
2020 The intention of passengers towards repeat use of biometric security for sustainable airport management Kim C.; Lee K.C.; Costello F.J. Sustainability (Switzerland)
2021 Customer service vs self-servicequality experiment: which one is a better strategy forairlines in indonesia Soelasih Y.; Sumani Academy of Strategic Management Journal
2021 Self-service technology adoption by air passengers: a case study of fast air travel services in Taiwan Lien C.-H.; Hsu M.K.; Shang J.-Z.; Wang Service Industries Journal
S.W.
2021 Role of Technology Readiness in Airline Passengers’ Perceptions of Self-service Technology Quality Suwannakul E. African Journal of Hospitality, Tourism and
Leisure
2021 Passengers’ perceptions on the use of biometrics at airports: A statistical model of the extended theory of Kasim K.O.; Winter S.R.; Liu D.; Keebler Technology in Society
planned behavior J.R.; Spence T.B.
2021 Passengers intentions towards self-services check-in, Kuwait airport as a case study AlKheder S. Technological Forecasting and Social Change
2021 Airport self-service technologies, passenger self-concept, and behavior: An attributional view Antwi C.O.; Ren J.; Owusu-Ansah W.; Sustainability (Switzerland)
Mensah H.K.; Aboagye M.O.
2021 “Find a flight for me, Oscar!” Motivational customer experiences with chatbots Jiménez-Barreto J.; Rubio N.; Molinillo S. International Journal of Contemporary Hospitality
Management
2021 Technology-enhanced airport services—attractiveness from the travelers’ perspective Miskolczi M.; Jaszberényi M.; T6th D. Sustainability (Switzerland)
2021 Self-check-in kiosk quality and airline non-contact service maximization: how to win air traveler Moon H.G.; Lho H.L.; Han H. Journal of Travel and Tourism Marketing
satisfaction and loyalty in the post-pandemic world?
2021 Investigation into waiting time, self-service technology, and customer loyalty: The mediating role of Ayodeji Y.; Rjoub H. Human Factors and Ergonomics In Manufacturing
waiting time in satisfaction
2021 Predicting the intentions to use chatbots for travel and tourism Melidn-Gonzalez S.; Gutiérrez-Tafio D.; Current Issues in Tourism
Bulchand-Gidumal J.
2022 Technology social practices by Millennials and Gen Z at airport departure terminals Pant P. Tourism Management Perspectives
2022 Relationship between self-service technologies’ service quality, satisfaction, attitudinal and behavioral Suwannakul E.; Khetjenkarn S. ABAC Journal
loyalty of airline passengers
2022 Self-service technologies (SSTs) in airline services: multimediating effects of flow experience and SST Moon H.Y.; Lee B.Y. International Journal of Contemporary Hospitality
evaluation Management
2022 Invasive Yet Inevitable? Privacy Normalization Trends in Biometric Technology Paik S.; Mays K.K.; Katz J.E. Social Media and Society
2022 Understanding Consumer Buying Intention of E-Commerce Airfares Based on Multivariate Demographic Naruetharadhol P.; Wongsaichia S.; Zhang Sustainability (Switzerland)
Segmentation: A Multigroup Structural Equation Modeling Approach S.; Phonthanukitithaworn C.; Ketkaew C.
2022 Impact of innovation characteristics of airport self-bag-drop service on attitude, trust, and behavioural Shin H.; Kang S.-E.; Lee C.-K. Asian Journal of Technology Innovation
intention: using trust transfer theory
2022 Service failure and self-recovery in tech-based services: self-determination theory perspective Chiu Y.-T.H.; Nguyen D.M. Service Industries Journal
2022 Tourists’ Attitudes toward the Use of Artificially Intelligent (AI) Devices in Tourism Service Delivery: Chi O.H.; Gursoy D.; Chi C.G. Journal of Travel Research
Moderating Role of Service Value Seeking
2023 Machine learning and mixed reality for smart aviation: Applications and challenges Jiang Y.; Tran T.H.; Williams L. Journal of Air Transport Management
2023 Passengers satisfaction with the technologies used in smart airports: An empirical study from a gender Rubio-Andrada L.; Celemin-Pedroche Journal of Air Transport Management
perspective M.S.; Escat-Cortés M.-D.;
Jiménez-Criséstomo A.
2023 Achieving sustainable customer loyalty in airports: The role of waiting time satisfaction and self-service Ayodeji Y.; Rjoub H.; Ozgit H.

technologies
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