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Abstract  The world witnessed unprecedented growth of 
digitalisation, especially the rise of digital banking with a 
more robust ecosystem. Salient discussions are widely done 
by consumers, marketing society, e-commerce, banking and 
fintech industries, regulators and literature experts. This 
research critically evaluates the evolution of the retail con-
sumer behaviour model arising from digitalisation with an 
in-depth study of variables closely associated with consumer 
behaviour in the Singapore market. The research philoso-
phy used in the current study is Critical Realism based on 
ontology. Descriptive research is used in the present study 
to examine the situation as it exists in the current state of 
the effects of digitalisation on consumers. The study is a 
cross-section analysis with a deductive approach. Data is 
collected through a web-based questionnaire with a sample 
size of 200, selected using a non-probabilistic convenience 
sampling method. Various statistical analysis tools, includ-
ing Descriptive Analysis, ANOVA (Analysis of Variance), 
Pearson’s correlation coefficient test and inferential statis-
tics tools like a simple linear regression test, were applied 
and presented. Hypotheses related to perceived risks, per-
ceived values, and various attributes, namely social groups, 

intention, attitude and emotion correlation with digital con-
sumer purchase behaviour, are also studied and tested. The 
findings highlight that perceived risk, perceived values and 
emotion elements positively impact digital consumer behav-
iour. Notwithstanding that, it is pivotal to point out that these 
independent variables are not correlated with the rationale of 
consumers. Recommendations suggested providing deeper 
insights into measures for consumer protection against the 
threats of digitalisation.

Keywords  Digitalisation · Systems assurance · 
E-commerce · Industry transformation · Consumer 
behaviour · Disruption

JEL Classification  O32 · L86

1  Introduction

The purpose of this research study is to examine the influ-
ence of digitalisation on consumer behaviour in Singapore 
context and evaluate digitalisation-driven transformations 
through a comprehensive literature review and detailed data 
analysis to propose viable recommendations for future pro-
gressions. There are key transformations explored through 
recent consumer behavioural studies and significant future 
development will be based on interpretations and pro-
gressive work carried out on digitalisation. Digitalisation 
describes the continuous convergence of both real and cyber 
world which is regarded as the primary driver of innova-
tion across main sectors of the economy. Both operational 
and functional areas benefit from digitalisation which pose 
great impact on existing work environment (Reichstein 
et al. 2019; Rangaswamy et al. 2022). Emerging technolo-
gies have resulted in high digital demand and sophisticated 
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level of customers worldwide. The year 2020 undoubtedly 
has brought a number of extraordinary challenges for the 
banking, retail and technology sectors as digital revolution 
continues to fast track and accelerates. Digital banking is no 
longer optional today (Gray et al. 2020; Rangaswamy et al. 
2023). Rightly, Movassagh et al. (2021) and Periyasamy 
et al. (2023) indicated that the main aim of the entities is 
to maximize the information used for diagnosis and predic-
tion. Similarly, Jain et al. (2019) also highlighted that it is 
an ongoing challenge for companies to arrive at the right 
policies and study the associated risks. Digitalisation and 
changes in regulatory landscape as well as the emergence 
of fintech companies have influenced customers’ attitude, 
behaviour and expectations due to digitalisation’ omnipres-
ence (Swacha-Lech 2017).

Consumers in this contemporary age now have lesser 
concerns over the physical location of their service provid-
ers but heightened expectations on quality, speed, simplicity 
and efficiency. For example, customers who actively seek 
credit generally require timely end-to-end processes, mini-
mal transaction fees and flexible terms and conditions. How-
ever, that is inevitably accompanied with increased risk of 
sub-optimal decisions at consumers’ disadvantage as a result 
of quick financial decisioning through web-based lending 
or via smartphone application in the absence of adequate 
consumer protection (Bouyon and Ayoub 2018).

1.1 � Background of the study

It is also recognised that research investigations of consumer 
behaviour as well as the evolution of decision-making pro-
cess have become an integral part of literature today. Thus, 
research work in this research has helped to present an exten-
sive literature review on the evaluation of challenges and 
impact of digitalisation on consumers in Singapore includ-
ing any latest trends and emerging themes. For example, 
to determine whether consumers’ attitude on products and 
services is strongly associated with digital confidence in 
short-term as compared to long-term. It is also critical to 
analyse the core theories and models established in the field 
of consumer behaviour and decision-making. Through the 
findings of an external report of Deutsche bank (Forest and 
Rose 2015), one is able to note that digitalisation impact is 
limitless and transformative especially where the financial 
sector is concerned. It extends beyond cost-saving benefit 
from technology innovation perspective. In the financial ser-
vices industry, digital revolution is transforming how cus-
tomers access products/services. New digital technologies 
are re-shaping the value proposition of existing financial ser-
vices (PwC 2016). There is a growing need for consumers to 
be cautious to make a clear distinction between established 

financial institutions/fintech companies and smaller market 
entrants before entering into decisions on retail online shop-
ping and banking transactions.

Whilst e-commerce, big data and artificial intelligence 
trends have led to substantial productivity, disruptions to 
existing social norms must not be ignored (OECD 2018). 
One has to always recognise that technology is not a per-
fect solution which result in negative implications (John-
son et al. 2008). For example, information flow has raised 
emerging issues around privacy (Brusoni and Vaccaro 
2017). The existing problem of digitalisation not being fully 
optimised by customers and its consequences are neither 
fully addressed nor effectively mitigated. This research study 
examines the adequacy and effectiveness of measures devel-
oped to protect consumers from the threats of digitalisation 
as highlighted under one of the research objectives.

1.2 � Problem statement

With digitalisation, firms seek renewal of business models 
to remain competitive (Zott and Amit 2011) and pursue inte-
gration of new product solutions into the design of business 
models. However, there is a problem to be addressed where 
digital optimisation has not been fully achieved as consumer 
behaviour model continues to face the challenges of digi-
talisation. The present research study based on Singapore 
market provides insightful views into the development of 
a theoretical framework for better protected environment 
against risks. The aim of the study is to critically examine 
whether the benefits exceed costs of digitalisation including 
key challenges and impact of digitalisation from a consumer 
perspective focusing on retail and financial services. The 
research problem of consumers’ digital sub-optimisation 
leads to the following objectives:

	 (i)	 To assess the variables that are strongly associated 
with the rational and attitude of digital consumers.

	 (ii)	 To evaluate the trends and maturity level of consumers 
in digital banking transitioning from the conventional 
financial services model.

	(iii)	 To examine the adequacy and effectiveness of meas-
ures that protect consumers from the threats of digi-
talisation.

Following are the research questions that are studied in 
the present research.

	 (i)	 How the customers of retail business and financial 
services benefit or are affected by digitalisation at an 
optimal/sub-optimal level for rational decision-mak-
ing?
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	 (ii)	 How are consumer trends and maturity level impacted 
by digital transformation in financial services?

	(iii)	 What are the measures implemented to protect con-
sumers from the challenges of digitalisation in retail 
and financial services?

Comprehensively, the above introduction section presents 
research questions and objectives based on the research 
problems. Further, in the next section, a thorough literature 
review on the related subject matter, including the variables 
influencing the rationale and attitude of digital consumers, 
trends and maturity of consumers transitioning from con-
ventional financial services to digital banking, adequacy 
and effectiveness of consumer protection from digitalisa-
tion threats, effects of digital transformation on long-term 
customer needs, etc is presented. It also leads to the research 
gap analysis conceptual framework and hypotheses tested 
in this study. It is followed by a section about the methods 
and methodology chosen to conduct the study. Subsequently, 
sections related to results, discussion, conclusion, and impli-
cations are presented. Furthermore, research limitations, 
future research and development are also discussed.

2 � Literature review

With heightened expectations on digital customer experi-
ences and regulatory focus, a critique of the existing theo-
retical frameworks performed has identified key themes on 
the relationships amongst variable factors and the impact of 
digitalisation on consumer behaviour, including gaps to be 
addressed in current research. Traditional models of con-
sumer purchasing behaviour has placed emphasis on eco-
nomic importance focusing on the concept of benefits ver-
sus cost minimisation. Hence, one is arguably able to have 
predictive power on consumer behaviour using economic 
indicators. For example, consumers’ purchasing ability and 
price of competitive products. On the other hand, contempo-
rary studies have developed models of consumer purchasing 
behaviour such as Howard-Sheth model (1989) which uti-
lises the concept of stimulus-response to argue on consumers 
preferred or choice behaviour over a period of time.

2.1 � Variables influencing the rational and attitude 
of digital consumers

2.1.1 � Technology desired but should be combined 
with human interaction

Moorhouse et al. (2017) studied the prevalence of United 
Kingdom (UK) consumer empowerment from the effects 
of digitalisation. Whilst it was observed that retailers have 

increasingly integrated technologies to attract new/existing 
markets (example: integration of self-service technologies 
elevated by up-to-date payment solutions/digital wallets), there 
were lessons learnt from technology failures that adversely 
affect customer satisfaction. A combined busines model of 
human interaction and technology for personalised customer 
experience is thus desired (Balconi et al. 2017). The research 
also highlighted the growth of emergent digital technologies 
for immersive brand and product experiences (Scholz and 
Smith 2016) to meet consumer demands for increased quality. 
Notwithstanding, the study did not analyse in depth the impact 
and ways to overcome the challenges of integrating techno-
logical innovations in which social engagement and human 
interaction are important independent variables to be studied 
in establishing the proposed conceptual framework.

2.1.2 � Consumers’ digital confidence, social and emotion 
factors are key

Tunn et al., (2020) developed the framework of consumer 
digital confidence in terms of how it affects customers’ atti-
tude toward short-term product-service systems (“PSS”). A 
mixed-methods study was applied (Schoonenboom and John-
son 2017). Hypothesis test found that consumers’ digital con-
fidence hugely influenced on their attitude towards short-term 
PSS compared to long-term PSS. The study recommended that 
sustainability potential of digital PSS in design phase along 
with infrastructure cost (versus benefits) should be assessed. 
Nonetheless, the test on the effects of digital confidence (Sus-
san et al. 2016) on consumers’ attitude in longer term including 
impact of digitalisation on business models (Bouwman et al. 
2018) were inadequately explored and would be addressed in 
current research.

Zolkepli et al. (2020) examined the role of mobile applica-
tion (“apps”) digital usage in shaping consumer behaviour. The 
study refers to Sheth’s propositions to explore the perceived 
consumption values on mobile apps behaviour and investi-
gates the impact of rating and cost on consumer behaviour. 
Questionnaires were collected with nine hypotheses examined. 
The structural equation modelling led four significant factors 
(functional, social, emotional and conditional values), which 
found to accurately predict the effect of perceived apps values 
on mobile consumer behaviour. The current research incor-
porates similar variables except for functional and conditional 
values as these are specific to usage of mobile apps. Although 
findings were country specific (Malaysia), the cultural element 
affecting consumption values would not differ to Singapore’s 
demographic profile for present research purpose. Neverthe-
less, readiness and inclusiveness are value-factors suggested 
for future studies.
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2.2 � Trends and maturity of consumers transitioning 
from conventional financial services to digital 
banking (“DB”) model

2.2.1 � National support towards digital trend

Singapore has one of the highest digital coverages globally. 
The Infocomm and Media Development Authority gath-
ered that 98% have access to the internet (Infocomm Media 
Development Authority 2019). Further in March 2020, 
Singapore had introduced the national digital literacy pro-
gramme for students across all levels (Ng et al. 2021). That 
was a push to the upward trend for young generation to be 
digitally capable to meet accelerated growth in digital space 
and any threats underway.

2.2.2 � Digital disruption trend led to higher customer 
satisfaction

Vives (2019) advocated that digital disruption in finan-
cial sector is driven by demand from changes in consumer 
expectations and supply factors such as Internet Applica-
tion Programming Interfaces (“APIs”), cloud computing, 
smartphones, digital currencies and blockchain technol-
ogy. API model have resulted higher service improvements 
particularly more rapid payments and facilitate unbundling 
of services. It is a standard established for data sharing in 
open banking applications that enable third-party access to 
consumers’ bank data (subject to their prior consent) and 
a fundamental tool of digital disruption. Such data shar-
ing capability not only gives market solutions to overcome 
switching cost pressure for customers but also raise competi-
tion to help them with a choice to compare product/service 
offers (OECD 2018). However, that inevitably translate into 
concerns around protection of customer data privacy, which 
will be dealt in current research.

2.2.3 � Lack of in‑depth analysis on variables that impact 
consumer digital uptake

Mbama and Ezepue (2018) evaluated the conceptual model 
of variable factors (which include perceived value, perceived 
risk, functional and service quality, innovation and customer 
engagement) that determine UK customer experience in DB. 
Example, the impact of perceived security risk of mobile 
banking on digital uptake from the hypothesis explored (Jun 
and Palacios 2016). The research helped to fill the gap in 
the understanding of customer perceptions of relationships 
amongst DB, client experience and banks’ financial perfor-
mance (Mbama and Ezepue 2018), which have been inad-
equately explored in past literature. Multi-varied factor anal-
ysis and structural equation modelling were used to test the 
hypotheses on the relationships of the studied factors. It was 

concluded that a significant relationship between customer 
experience and satisfaction related to financial performance 
existed. Nevertheless, customer experience factors which 
have the closest relationship with customers’ DB utilisation 
are not fully determined in this UK study. Similar study was 
conducted to understand the Jordanian consumer’s online 
purchase intentions and integrated trust. Results inducted 
that there needs a significant amount of further empirical 
research in this area to fully understand consumers’ online 
purchase intention especially in the context of expectancy, 
perceived trust and price value (Singh et al 2017).

That presented an opportunity for perceived risks and 
value, intention and attitude variable factors to be examined 
deeply in the present research. In this context, the following 
hypotheses of the study will be tested,

Null Hypothesis 1a  Perceived risks are not significantly 
correlated with digital consumer purchase behaviour.

Null Hypothesis 1b  Perceived values are not significantly 
correlated with digital consumer purchase behaviour.

2.3 � Adequacy and effectiveness of consumer protection 
from digitalisation threats

2.3.1 � Inadequate coverage of emerging digital risks 
in regulations

Swacha-Lech (2017) attempted to deal with the problem of 
banks’ challenges in view of rising customers’ expectations 
mainly on convenience, simplicity and speed, in this present 
technological environment. In particular, the adequacy of 
proper regulations (external environment) and the conserva-
tive attitude of regulators to implement innovations were 
being raised. Regulators need to be more attentive to new 
areas of risks related to appropriate functioning of digi-
talisation and its extent of vulnerability to external attacks 
including risks of new business models (example: peer-to-
peer lending) involving consumers/investors’ protection and 
financial stability. Undoubtedly, these emerging areas have 
not been well addressed in existing legislations due to their 
specific nature. The resolution to that has not been suffi-
ciently covered and is to be examined in present research for 
development of the proposed theoretical framework.

Wewege, et al. (2020) found that digital banking strongly 
relied on infrastructure competencies for data sharing, con-
nectivity and standardisation of APIs. Even though these 
activities are conducted within regulatory framework of 
data protection to ensure privacy compliance, the problem 
on effectiveness of banks/fintech companies in risk mitiga-
tion needs to be examined in the present research. The study 
also note that fundamental growth drivers of DB transforma-
tion depend on data driven Artificial Intelligence (“AI”) to 
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meet changing customer behavioral trends and their online 
banking requirement. Nonetheless, there is lack of regula-
tory framework to support fintech(s) to defend against cyber 
threats. Lastly, it is worth noting that consumer maturity 
level in the transition from conventional to DB model, is 
debatable. For instance, cashless payments have experienced 
growth in recent years but such activities are still largely 
executed in cash through conventional-based branch banking 
despite digital banks may offer higher interest rates.

2.3.2 � Regulators’ broad‑based approach ineffective 
to manage specific digital risks

Van Loo (2017) of Boston school of law argued that there 
has been a call for increased consumer protection in digi-
tal environment. In conjunction with that, Pei (2018) con-
ducted a study on Singapore’s approach in the development 
and regulation of fintech which had observed that regula-
tors have been challenged to ensure a level-playing field 
in digital economy. However, the research did not provide 
insights on solutions for an effective regulatory approach 
to address specific risk impact by sub-categories. Example, 
digital payments pose the risk of authentication/ identity 
whilst peer-to-peer lending platforms/crowdfunding create 
implications on consumer protection/fraud risk. Although 
regulators advocated a risk-based approach to oversight 
industry digital growth, the study did not propose solutions 
to address risks effectively.

Many recent studies are confined to digital sectors focus-
ing on improvements to consumption processes. That has 
raised questions on the lack of a digital humanities approach 
to resolve agile needs (Ryynänen and Hyyryläinen, 2018). 
Firms should have proper ability to forecast consumption 
potential, consumer reactions and market impact, and build 
future capabilities to embed digital humanities approach 
in predictive modelling. To address the gap, the present 
research has sought to examine the influence of identified 
variables on consumer behaviour incorporating the element 
of digital humanities factor which is motivated by both the 
existing theory on hierarchy of needs and integrated factors 
on consumer choices.

2.4 � Effects of digital transformation on long‑term 
customer needs

Value creation occurs in end-to-end consumer decision pro-
cess (Sweeney and Soutar 2001) along customer interactions 
(Lemon and Verhoef 2016; Puccinelli et al. 2009). Digital 
transformation empowers value creation to fulfil customer 
needs. In the study conducted by Reinartz et al. (2019), the 
sources of value creation identified were:

Automation—activities that operate without active human 
intervention (Vamos 2009) to offer real-time information 
and responses, simplify or eliminate routine processes for 
consumers.

Individualisation—customisation tailored to customers 
needs (Riecken 2000) where digital data is combined with 
other customer data (Van Bommel et al. 2014) but must be 
properly managed to ensure privacy compliance (Van Doorn 
& Hoekstra 2013; Martin & Murphy 2017).

Ambience embeddedness—integration of processes, 
products, and communications into customer routines. Digi-
tal technologies create ambience embeddedness by connect-
ing customer data for seamless interactions. For example, 
Amazon’s integrated voice-based interactions (Kharpal 
2017).

Interaction–virtual/physical relations including the nature 
of the interaction. Digital technologies enhance traditional 
interactions or create new ones in consumer decisioning 
(Ramaswamy and Ozcan 2018).

Transparency and control–activities that provide quality 
information and product use. Digitalisations simplify cus-
tomer access and retrieval of product information. Example, 
access to customers for tracking of product functionalities 
(Verhoef et al. 2017).

Additionally, the evolution of consumer behaviour model 
in digital transformation has driven a study on Singapore 
consumers in e-commerce (Choon and Chetan 2015) where 
it was noted that customers were attracted to digitalisation 
for its convenience, accessibility and lower pricing. Key 
concerns were on product quality, security risk and product 
delivery charges, which reflects the current research prob-
lem of digitalisation not fully optimised. Country economic 
attractiveness is another determining factor for digitalisation 
success. Example, Singapore’s global standing compared to 
Vietnam (Cameron et al. 2019).

While technological advancements led to omni-channel 
retailing (Piotrowicz and Cuthbertson, 2016) and enhanced 
digital payments (Taylor 2016), there were digital technol-
ogy issues (Moorhouse et al. 2017) that impacted consumer 
satisfaction (Johnson et  al. 2008), which relates to the 
problem on sub-optimal use of digitalisation in the present 
research study. Consumer behaviour has also been negatively 
influenced due to biased online reviews (Yarrow 2014). 
Lastly, it is key to recognise that leading industry trends 
in digitalisation [example: ability to design a competitive 
offer that meets customers’ expectations on quality, simplic-
ity and speed with a high degree of assurance on transaction 
security (Swacha-Lech 2017) reflects the research objective 
for more appropriate digital solutions. The trends of millen-
nial generation in embedding deep customer centric focus 
(Swacha-Lech 2017) are also increasingly important for 
faster and better solutions (example: streamlined product 
application processes). Clients now demand high standards 



1709Int J  Syst  Assur  Eng  Manag (May 2024) 15(5):1704–1716	

1 3

of digital experience where customer centricity is a main 
priority (PwC 2016).

Present research seeks to evaluate the variables that are 
strongly associated with the rational and attitude of digital 
consumers by way of null hypothesis test to confirm the cor-
relation between independent variables (perceived risks and 
values, social groups, intention, attitude and emotion) and 
dependent variable (digital consumer purchase behaviour). 
A comprehensive data analysis is carried out using statistical 
approaches to evaluate and validate the variables which are 
critical that affect the relationship between digitalisation and 
consumer purchase behaviour directly. This research effort 
also aims to evaluate the level of transition and maturity 
including any major trends of consumers from the conven-
tional financial services model to digital banking phase as 
outlined under one of the research objectives. In this context, 
the following hypotheses of the study will be tested,

Null Hypothesis 2  Social groups are not significantly cor-
related with digital consumer purchase behaviour

Null Hypothesis 3  Intention is not significantly correlated 
with digital consumer purchase behaviour.

Null Hypothesis 4  Attitude is not significantly correlated 
with digital consumer purchase behaviour.

Null Hypothesis 5  Emotion is not significantly correlated 
with digital consumer purchase behaviour.

2.5 � Research gap and conceptual framework

The literature review summarises the significance of cus-
tomer behaviour in digital transformation and highlights 
the gap of a deficient focus on variable factors that impact 
consumer rational behaviour. The present study has instilled 
deeper insights into the relationships and influences of the 
variables on perceived risks and values, social groups, inten-
tion, attitude, emotion, social engagement and human inter-
action, as these have not been researched adequately in the 
past. The aim is to propose a coherent conceptual framework 
(Fig. 1) which supports the notion of consumer behaviour is 
not perfectly rational in digital environment being influenced 
by independent variables and motivated by existing hierar-
chy of human needs (Maslow 1970); and integrated social, 
psychological and cultural factors on consumer choices 
(Howard and Sheth 1989).

3 � Methods and methodology

Given the phenomenon of probable individual and societal 
impact, it is imperative to have a sound understanding and 

critical evaluation of its drivers, positive and negative out-
comes wherein the developments and trends within digitali-
sation require a coherent and elaborate research in this report 
to discuss the benefits in the different applied digitised fields 
while mitigating the risks it entails. Critical realism seeks 
to explore causative structures for what are experienced and 
observed, which brings illumination to this research topic 
recognising the complexity involved filtered through the 
lens of discussion on the sets of concepts that display their 
properties and relations between them. Thus, critical realism 
based on ontology, is applied in this present research to eval-
uate the previous studies on the nature of reality around the 
events that took place in consumer digitalisation (Saunders 
and Lewis 2012) to guide the development of the theoretical 
construct of digital consumer behaviour.

Descriptive research is used in the present study to exam-
ine the situation as it exists in current state on the effects 
of digitalisation over consumers. The approach involves 
identification of attributes of the digital phenomenon and 
exploring the correlation between retail and financial ser-
vices on consumer behaviour in digitalisation. To conduct 
the descriptive research, developmental design (exploring 
how characteristics change over time involving cross-sec-
tional study to compare consumers of retail and financial 
services) and survey research (capturing digital phenomena 
at the moment through representative sampling data with 
open/close-ended and category questions to collect and ana-
lyse data from respondents) are adopted (Williams 2011).

This research is based on deductive approach, aimed 
at testing of existing theories with the ability to adapt and 

Fig. 1   Conceptual framework. (Source: Developed for this research 
study)



1710	 Int J  Syst  Assur  Eng  Manag (May 2024) 15(5):1704–1716

1 3

respond in view of changes. The evaluation on variables 
identified under the proposed conceptual framework has 
been conducted using a web-based questionnaire (mono 
method) in order to test the hypotheses and answer to the 
research questions designed. Content validity questionnaire 
designed was validated with senior banking industry profes-
sionals. Construct validity was done based on the discus-
sion with the Statistician. The questionnaire was amended 
based on the comments from the experts. Reliability tests 
was conducted using Cronbach Alpha method. The results 
indicated the score of 0.81, which shows that high reliability. 
Taherdoost (2016) indicated that the coefficient Cronbach α 
between 0.7 and 0.9 has high reliability. A non-probabilistic 
convenience sampling method across different age groups 
for a meaningful representation of digital active users has 
been applied. The population of the study is 5.81 million 
internet users, or 96.9% of Singapore’s total population. (Sue 
2023). Three hundred respondents were reached out with 
the questionnaire to respond online, and 204 responses were 
received, with a response rate of 68%. After discarding four 
incomplete questionnaire forms, 200 responses were used 
for the study. Though the sample size of 200 is not repre-
sentative of the entire population, the rationale for choosing 
200 as the sample size is for statistical purposes, as it is an 
acceptable large sample.

4 � Results and discussion

The analysis of descriptive statistics is detailed as follows 
which have deep linkage to the research objective on the 
evaluation of demographic variables that are strongly asso-
ciated with the rational and attitude of digital consumers.

Table 1 depicts that “female” respondents stood at 57.5% 
(n = 115) compared to male respondents at 42.5% (n = 85). 
Overall, the outcome can still be considered as quite a bal-
anced representation of views between male and female for 
the benefit of this research work. That is also consistent with 
the general worldwide growing agenda on increasing rec-
ognition of females in professional leadership roles making 
significant economic and social contributions.

Table 2 shows that 25.5% (n = 51) of the respondents is 
between 40 and 49 years of age forming the largest group. 
Ranked second is the age group of 30–39 years at 21.0% 
(n = 42). This indicates that the survey has attract a large 

number of middle age and above or matured users who 
actively perform online transactions via e-commerce or digi-
tal banking platform for personal as well as family needs. 
Nevertheless, it is important not to overlook that the younger 
millennial generation that also forms about 20% of the sur-
veyed population where this group of respondents are tech-
nology savvy users.

Table 3 above portrays that a significant percentage of 
respondents is bachelor’s degree holders at 39.0% (n = 78) 
while the second largest group is A-level/diploma holders at 
36.0% (n = 72). These two categories of digital consumers 
on a combined basis provides a majority of 75%. The result 
suggests that academic qualification is not a barrier in digi-
tal usage as everyone is able to benefit from technological 
advancement which has led to simplicity and convenience 
for everyone.

Table 4 reflects that half (49.0%) of the survey popula-
tion is married (n = 98) whilst many (n = 79) are also single 
(39.5%). Digital usage is widely spread across the popula-
tion in every country whether single or married.

Table 1   Analysis of gender factor on digitalisation

Number of respondents Percentage

Female 115 57.5
Male 85 42.5
Total 200 100.0

Table 2   Analysis of age factor on digitalisation

Number of respondents Percentage

Below 20 years 28 14.0
20–29 years 40 20.0
30–39 years 42 21.0
40–49 years 51 25.5
50 and above 39 19.5
Total 200 100.0

Table 3   Analysis of educational factor on digitalisation

Number of respondents Percentage

Bachelor degree 78 39.0
Doctorate degree 1 0.5
A-Level/diploma 72 36.0
Master degree 27 13.5
Secondary 22 11.0
Total 200 100.0

Table 4   Analysis of martial factor on digitalisation

Number of respondents Percentage

Divorced 20 10.0
Married 100 50.0
Others 1 0.5
Single 79 39.5
Total 200 100.0
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Table 5 shows that more than half (60.5% or n = 121) 
of respondents are full-time employed followed by students 
(15.5% or n = 31). An interesting observation is that non-
income earning users are increasingly given financial inde-
pendence to make online purchases. The young generation 
is notably a large segment of the market.

Table 6 indicates that a large proportion (n = 48 or 24.0%) 
consists of highest earning income group of S$90,000 or 
higher. It is also notable that 20% of the respondents fall 
under the lowest income category of S$30,000. This obser-
vation shows that digital use is not strongly correlated to 
income but dependent upon individual preferences or per-
ceived risks/values.

Through the survey questionnaire completed, it was vis-
ible that majority of consumers (43.3% or n = 71) maintained 
a neutral position towards whether online shopping or bank-
ing websites are properly secured in protection of custom-
ers’ interest against the risks of cyber-crime. This finding is 
aligned with the literature review that the retail and financial 
services industry is facing continuous challenge to ensure 
adequate protection against the threats of digitalisation.

4.1 � ANOVA test

ANOVA, known as “Analysis of Variance”, is a statistical 
test that has been applied to analyse the difference between 
the means of more than two groups for this research study. 
The analysis is as below:

Null Hypothesis 1a  Perceived risks are not significantly 
correlated with digital consumer purchase behaviour.

Table 7 illustrates that the level of significance is clearly 
lower than 0.05 which shows that the perceived risk factor 
(example: whether shopping platforms are properly secured 
to protect consumer interests against the risks of cyber-
crime) is closely correlated to consumer purchase behaviour 
and directly affected by digitalisation.

Null Hypothesis 1b  Perceived values are not significantly 
correlated with digital consumer purchase behaviour.

Table 8 illustrates that the level of significance is clearly 
lower than 0.05 which reflects that the perceived value factor 
(example: whether products/services purchased via online 
are often influenced by perceived benefit) is closely corre-
lated to consumer purchase behaviour and directly impacted 
by digitalisation.

Table 5   Analysis of employment factor on digitalisation

Number of respond-
ents

Percentage

Full-time employed 121 60.5
Others 21 10.5
Part-time employed 8 4.0
Self-employed 19 9.5
Student 31 15.5
Total 200 100.0

Table 6   Analysis of income factor on digitalisation

Number of respond-
ents

Percentage

Below S$30,000 40 20.0
S$30,000 to S$59,999 38 19.0
S$60,000 to S$89,999 27 13.5
S$90,000 or higher 48 24.0
NA 47 23.5
Total 200 100.0

Table 7   ANOVA Results - Perceived risks and digital consumer pur-
chase behaviour

Sum of 
squares

df Mean square F Sig.

Between 
Groups

46.1 4 11.525 10.973  < 0.001

Within 
Groups

200.609 191 1.05

Total 246.709 195

Table 8   ANOVA Results - Perceived values and digital consumer 
purchase behaviour

Sum of 
squares

df Mean square F Sig.

Between 
Groups

33.555 4 8.389 7.433  < 0.001

Within Groups 212.185 188 1.129
Total 245.741 192

Table 9   ANOVA Results - Social groups and digital consumer pur-
chase behaviour

Sum of 
squares

df Mean square F Sig.

Between 
groups

24.493 4 6.123 5.203  < 0.001

Within groups 221.248 188 1.177
Total 245.741 192
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Null Hypothesis 2  Social groups are not significantly cor-
related with digital consumer purchase behaviour.

Table 9 illustrates that the level of significance for social 
group factor is clearly lower than 0.05. Thus, denoting that 
social trends or group beliefs is strongly associated with 
consumer purchase behaviour and directly impacted by 
digitalisation.

Null Hypothesis 3  Intention is not significantly correlated 
with digital consumer purchase behaviour.

Table 10 illustrates that the level of significance for cus-
tomers’ intention factor is factor is clearly lower than 0.05. 
Hence, representing that consumers’ objective is closely 
correlated to consumer purchase behaviour and directly 
impacted by digitalisation.

Null Hypothesis 4  Attitude is not significantly correlated 
with digital consumer purchase behaviour.

Table 11 illustrates that the level of significance for con-
sumers’ attitude factor is 0.06 which is slightly higher than 
0.05. Thus, indicating that customers’ intention for making a 

purchase do not necessarily affect consumer purchase behav-
iour where digitalisation is concerned.

Null Hypothesis 5  Emotion is not significantly correlated 
with digital consumer purchase behaviour.

Table 12 illustrates that the level of significance for con-
sumers’ emotional factor is clearly lower than 0.05 which 
shows that customers’ preferences or feelings is closely cor-
related to consumer purchase behaviour and directly affected 
by digitalisation.

4.2 � Pearson’s correlation test

Pearson’s correlation coefficient test is applied to measure 
the statistical relationship between two continuous variables 
in this research study. The analysis in Table 13 noted that 
correlation is significant between independent variables 
(perceived risk & value, social trends, customers’ intention 
and emotion factor) and dependent variable (customer pur-
chase behaviour) where digitalisation is concerned.

4.2.1 � Inferential statistics

Simple linear regression test is applied and is presented in 
Table 14.

As such, the descriptive statistics prove that age and gen-
der amongst others are binding factors for digitalisation that 
have altered consumer purchase behaviour over time. The 

Table 10   ANOVA Results - Intention and digital consumer purchase 
behaviour

Sum of 
squares

df Mean square F Sig.

Between 
groups

38.475 4 9.619 8.766  < 0.001

Within groups 207.386 189 1.097
Total 245.861 193

Table 11   ANOVA Results - Attitude and digital consumer purchase 
behaviour

Sum of squares df Mean square F Sig.

Between Groups 11.425 4 2.856 2.308 0.06
Within Groups 232.616 188 1.237
Total 244.041 192

Table 12   ANOVA Results - Emotion and digital consumer purchase 
behaviour

Sum of squares df Mean square F Sig.

Between Groups 21.597 4 5.399 4.563 0.002
Within Groups 222.444 188 1.183
Total 244.041 192

Table 13   Pearson’s correlation test

**Correlation is significant at the 0.01 level (2-tailed)
*Correlation is significant at the 0.05 level (2-tailed)

Perceived risk Pearson correlation 0.396**
Sig. (2-tailed) 0.000
N 196

Perceived value Pearson correlation 0.180*
Sig. (2-tailed) 0.012
N 193

Social trends Pearson correlation 0.280**
Sig. (2-tailed) 0.000
N 193

Attitude Pearson correlation 0.210**
Sig. (2-tailed) 0.003
N 193

Customers’ intention Pearson correlation 0.278**
Sig. (2-tailed) 0.000
N 194

Customers’ emotion Pearson correlation 0.169*
Sig. (2-tailed) 0.019
N 193
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ANOVA test concluded that null hypotheses of H1 (per-
ceived risk and value), H2 (social groups), H3 (intention) 
and H5 (emotion) were rejected as p-value was less than sig-
nificance level. Thus, perceived risk & value, social groups, 
intention and emotion factors are critical, which directly 
affect the relationship between digitalisation and consumer 
purchase behaviour. Similarly, the findings noted from Pear-
son’s correlation coefficient test were aligned with test of 
ANOVA. Simple linear regression test was also used where 
it is noted that the significance value of perceived risk, self-
intention, social trends or group beliefs and customer atti-
tude of digitalisation was significant.

5 � Conclusions

Overall, this research work has set the right direction to 
develop the basis for future studies in terms of the scope 
of digitalisation to support the expansion of Singapore’ 
digital economy. Unlike developing countries, Singapore 
is faced with less extraordinary changing patterns of con-
sumer behaviour from the impact of digitalisation. With 
the research philosophy used in the current study as critical 
realism based on ontology, descriptive research examined 
the situation as it exists in the current state of the effects 
of digitalisation on consumers. As a cross-section analy-
sis with a deductive approach, data was collected through a 
web-based questionnaire with a sample size of 200, selected 
using a non-probabilistic convenience sampling method. The 
survey questionnaire answers obtained were meaningful for 
the research data analysis. Some participants being clearly 
more knowledgeable than others gave responses after a more 
detailed consideration as expected. Representative data 
points were gathered where selected sample was rational 
and sufficiently logical in contributing to valid findings that 
drawn objective and appropriate conclusions which influ-
ence consumer behaviour arising from digitalisation. The 

results of this research work have offered important con-
structs about the relationships between digitalisation and 
consumer behaviour. The study has presented adequate evi-
dence that perceived risk & value, social groups, intention 
and emotion factors are critical which have direct impact 
on the relationships between digitalisation and consumer 
purchase behaviour.

This research has filled the gap of the required literature 
on the study of implications of digitalisation as fewer of 
such studies have been conducted previously. A more thor-
ough understanding of consumer purchasing behaviour was 
derived from the research as well as the cultural and soci-
etal impact on digitlisation. There is a remarkable positive 
growth in digital usage within the country in an optimal 
status notwithsanding of demographic challenges in age, 
qualification or income distribution. That clearly shows 
an increased sign of deeper appreciation of the benefits of 
digitalisation to consumers of retail and financial services 
sector. Organisations and consumers on an ongoing basis are 
stepping up focus on demographic factors to identify greater 
insights into market direction to further explore the potential 
of any untapped consumer segments. A well balanced focus 
wil help to determine changes in key factors that drive the 
purchasing behaviour of digital consumers.

This research has examined theories of consumer behav-
iour and decision-making, highlighting salient aspects that 
are applicable to digital impact in financial services and 
retail sector for continual adaption. Based on literature 
review as well as research data analysis, coherent conceptual 
framework is developed, which supports the notion of con-
sumer behaviour is not perfectly rational in digital environ-
ment being influenced by independent variables [perceived 
risk & value, social groups, intention and emotion factors] 
and motivated by existing theory/models [Maslow hierar-
chy of human needs; Howard-Sheth’ model of integrated 
social, psychological and cultural factors on consumer 
choices; and Engel-Kollat-Blackwell’ model that combines 

Table 14   Results of Simple 
linear regression test

The significance value of perceived risk, self-intention, social trends or group beliefs and customer attitude 
of digitalisation is observed as significant (less than 0.5).

Coefficients

Model Unstandardised Coef-
ficients

Standardised Coefficients

B Beta Beta t Sig

1 (Constant)  − 0.372 0.393  − 0.946 0.345
Perceived risk 0.403 0.084 0.314 4.785 0.000
Perceived value 0.006 0.112 0.004 0.052 0.959
Self-intention 0.165 0.081 0.161 2.052 0.042
Emotional preference  − 0.044 0.099  − 0.037  − 0.447 0.655
Social trends or group beliefs 0.159 0.083 0.146 1.926 0.056
Customer attitude 0.103 0.074 0.096 1.389 0.166



1714	 Int J  Syst  Assur  Eng  Manag (May 2024) 15(5):1704–1716

1 3

multiple aspects that influence consumer decision-making]. 
An important element of the framework developed is the 
recognition that processes interact with each other closely 
as opposed to consumers merely following a linear progres-
sion through stages.

The final component of this research work is the out-
come of consumers’ decision not only in purchase but also 
in post-decision evaluation that will lead to further societal 
and collective benefits of digitalisation. It must also be noted 
that the existing models established for consumer-decision 
making are not well calibrated for the analysis of impact on 
financial services in particular to digital banking. Hence, the 
new conceptual framework proposed as above is a construc-
tive response to the call for an improved consumer behaviour 
model of financial services in digital banking. However, it 
must be remembered that many digital platforms are still 
restricted to focused sectors only which are merely aimed 
to improve consumption processes or to resolve identified 
practical issues but not a sustainable approach.

While it is known that consumer adopted digital plat-
forms have proved to be functional, the focus has to evolve 
from services offering perspective. Therefore, the challenge 
is to develop new and innovative applications that raises 
questions as to how the digital humanities approach is able 
to solve agile development cases effectively, as prompt utili-
sation requires high expertise from various fields. Research 
focus on consumption practices within digital platforms that 
are often conducted successfully will not provide the right 
solution until the humanities element is sufficiently consid-
ered in future research studies.

6 � Implications

An extended coverage of portfolio of products and services 
demographically to capture wider perceptions and views 
in developing the revised strategy is recommended. This is 
important as digital banking continues to expand the range 
of products/services offering not only for retail customers 
but also for the non-retail sector that encompasses the under-
served small and medium companies. Regulatory and pol-
icy makers should put in more concerted efforts to identify 
continual improvements in strengthening the mechanisms 
for protection of customers’ interests against the risks of 
digitalisation (example: cybercrime). As evidenced in the 
survey questionnaire completion, 43 percent of respond-
ents maintained a neutral stance over this area of concern 
which demonstrates that the issue has not been effectively 
mitigated till now. Digital inclusion takes more than making 
programmes available. While Singapore’s digital inclusion 
efforts thus far are laudable, the tremendous mobilisation 
in response to COVID-19 displays to the country that true 
digital inclusion requires coordinated commitment from 

multiple ministries and ground efforts (Ng et al. 2021). 
Xueqin et al. (2022) studied on the technology-dependent 
shopping and contactless technologies. It was highlighted 
the COVID-19 pandemic has led to a rapid surge of digitali-
sation in shopping activities. Beyond technical knowledge, 
it also demands intimate social knowledge about digitally 
excluded communities and business knowledge to involve 
companies in corporate digital responsibility. A similar 
study was conducted by Umit et al. (2021) that studied the 
consumer’s perceptions, attitudes and behavioural intentions 
towards drone delivery of online orders and it has aligned 
to the results of the present study. A universal approach will 
cost more than targeted approaches because of broader cov-
erage. Progressive and redistributive efforts need to press 
on so that gaps in devices, internet and knowledge are con-
tinually plugged for national digital inclusion amongst all 
consumers from different walks of life.

7 � Research limitations, future research 
and development

Although the critical aspects of the research objectives 
have been effectively addressed, the research study on the 
impact of digitalisation over consumer behaviour is limited 
to demographics of Singapore population. Notwithstanding 
the geographical limitation, Singapore is a representative 
market in the region as the country plays a significant role 
in the region as a leading technology and financial services 
hub. There are also constraints faced in terms of time and 
cost factor as this is self-sponsored research. Contact meth-
ods have been restricted due to recent heightened measures 
implemented due increased number of COVID-19 cases 
reported across the region. Hence, targeted and focused 
interviews that were initially planned for to cross-validate 
any subjective responses from the survey questionnaire exer-
cise could not be carried out in view of the abovementioned 
circumstances.

A larger sample size representation from different parts 
of the country to yield better results is a valid argument 
to improve the quality of future research data. It is recom-
mended that if further research is conducted, the sample 
size can feasibly increase to around 300 participants, instead 
of 200 obtained in the current research. Statistical tests in 
the future can choose to use a different dependent variable 
of digitalisation as compared to the current research that 
only tested on consumer behaviour. It is recommended that 
further research to utilise other developed existing models 
and new variables to determine wider reaching impact of 
digitalisation as well as to build more efficient and effective 
strategies for the advantage of consumers through processes 
that are mutually beneficial.
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