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Abstract

Digital transformation (DT) has gained global attention in various service industries, due to the pervasive
nature and proliferation of recent digital technologies. Given that we live in an age of DT, the current research
examines the factors influencing the older adults’ quality of life due to DT. Specifically, we examine whether
the older adults’ digital skills (i.e., ability to use applications and self-efficacy in using digital devices) and
motivational factors regarding DT (i.e., involvement in DT and need for cognition regarding DT) predict their
quality of life due to DT. To answer the research question, we conducted a hierarchical multiple regression
analysis using the elderly Korean adults aged 65 or older. The results indicate that the older adults’ ability to
use applications, self-efficacy in using digital devices, involvement in DT, and need for cognition regarding
DT are positively associated with quality of life due to DT. The findings provide important implications to
improve the elderly’s quality of life due to DT.
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1. Introduction

The increasing digitalization of economies has highlighted the importance of digital transformation and how
it can help businesses stay competitive in the market [1]. As there is a global focus on researching and
understanding digital transformation, prior studies strive to precisely define the digital transformation. For
example, digital transformation (DT) is defined as a change in how a firm employs digital technologies, to
develop a new digital business model that helps to create and appropriate more value for the firm [2, 3], while
it also refers to the use of new digital technologies such as social media, mobile technology, analytics, or
embedded devices to enable major business improvements including enhanced customer experiences,
streamlined operations, or new business models [4]. Recent advances in DT, such as artificial intelligence,
machine learning and big data, have not only influenced how consumers live but also changed how firms do
business and interact with consumers, including retailing [5], business strategy [3, 6], service [7], and so on.
Insum, DT is extensively perceived as a driver of change in all contexts, most notably in the context of business,
and affecting all aspects of human life based on the use of digital technologies [1].
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DT, driven by the twin engines of information technology and digitalization is changing society, and digital
citizens are characterized by constant connectivity and a high degree of technology literacy. However exposed
groups in society risk being excluded from this development, leading to digital exclusion, unless targeted
measures are developed to increase digital inclusion. Digital exclusion disadvantages vulnerable groups—such
as the elderly, here defined as people aged 65 and over. Thus, there is an increasing concern on how to improve
elderly inclusion and well-being in the services discipline [8], particularly through the adoption of technology
and internet services [9]. The COVID-19 pandemic, in particular, has highlighted the challenges for vulnerable
elderly individuals who may lack access or skills to use internet services [10]. Issues around isolation and
mental health in older adults might be exacerbated by the “digital divide,” whereby older people make less use
of information and communication technologies (ICTs), for reasons including lack of skills, confidence and
accessibility issues [11]. The main barriers to technology adoption among the elderly are personal variables
such as age, difficulty in following instructions, lack of knowledge and confidence, fear or skepticism about
using technology, previous negative experiences and health-related problems [12, 13]. These barriers are
largely due to the fact that people’s cognitive and physical abilities diminish with age [14], which affects their
confidence and attitude toward technology usage in their daily lives [15].

In recent years, scholars have begun to focus on how the digital divide affects quality of life (also called life
satisfaction or happiness), which is a crucial indicator of measuring the level of individual subjective welfare
[16]. In particular, there is a growing interest in how internet use impacts older adults’ quality of life [17], and
the reported findings have been mixed [18]. Despite older adults lagging behind younger adults regarding
internet use [19] and being notably affected by the digital divide [20], studies have reported that the internet is
increasingly becoming an essential medium for older people to connect with society and improve their quality
of life [21]. As noted, the elderly, the most marginalized group affected by ICTs, have difficulty acquiring
digital skills and thus risk being digitally excluded. Besides, their activities and daily life have become more
difficult than ever during the pandemic [22]. In this research, therefore, we examine the factors affecting the
older adults’ quality of life due to DT. In particular, we mainly focus on the elderly’s digital skills and
motivational factors regarding DT. Specifically, we examine whether the older adults’ digital skills (i.e., ability
to use applications and self-efficacy in using digital devices) and motivational factors regarding DT (i.e.,
involvement in DT and need for cognition regarding DT) influence their quality of life due to DT.

2. Theoretical Background and Research Question

Today, technology has not only become critical to our well-being but the opportunities it presents to
expanding the possibilities of having a good life have made it somehow a necessity. This is to the extent that,
in many parts of the world, and many aspects of our life, our quality of life depends on it [23]. In particular,
technological innovation and the constantly increasing use of the internet are creating unique opportunities to
assist older adults’ well-being [24]. Quality of life refers to the quality of a person’s entire life, not just some
parts [25]. Specifically, quality of life is defined as a person’s perception or subjective evaluation of his or her
overall life, similar to the meanings of happiness and life satisfaction [26]. Digital skills such as competency
in specific computer programs or other technologies depict more narrowly the technical abilities to use the
digital devices and services [27]. More specifically, digital skills include technical elements but also content
creation and communication [28, 29]. Greater digital skills imply successful experiences using ICT devices
and online services. Developing the digital capability of older adults is one of the key approaches to addressing
the age-based digital divide at the root [30]. Positive experiences with up-to-date technology can form positive,
optimistic attitudes to cognitive competence, and enhance self-efficacy and confidence. Self-efficacy is a
judgment about confidence in performing a particular task [31]. Considering the characteristics of older adults,
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their technological self-efficacy have the potential to influence their psychological and emotional well-being
[32, 33]. According to previous studies, older adults who actively use the internet and other digital technologies
are more likely to alleviate social isolation and lead active daily lives [34]. Given that ICTs impact the well-
being of both individuals and the collective society, the aging of the earth’s population means that more elderly
people will be using ICTs to maintain their well-being [35]. ICT digital skills have been shown to improve the
quality of life, well-being, mental health, and life satisfaction of older adults of older adults [36-38].

Involvement is a motivational state and the interest in a new skill or given situation or the value, relevance,
and importance of a particular object [39]. Besides, the need for cognition is an intrinsically motivated
cognitive endeavor [40]. In previous research, cognitive motivation such as involvement or need for cognition
is vital to acquire and practice digital skills [41]. For instance, need for cognition has been identified as a
predictor variable for ICT use or the adoption of ICT among older adults [42, 43]. Hence, building on the prior
studies, we predict that the elderly’s digital skills and motivational factors regarding DT will consequently
influence their quality of life or happiness due to DT. Therefore, this research examines whether the older
adults’ digital skills (i.e., ability to use applications and self-efficacy in using digital devices) and motivational
factors regarding DT (i.e., involvement in DT and need for cognition regarding DT) influence their quality of
life due to DT, controlling for the effects of demographic variables.

3. Method
3.1 Data Collection

This research utilized data from the 2022 Digital Divide Survey (DDS), which was sponsored by the
Ministry of Science and ICT and conducted by the National Information Society Agency (NIA) in South Korea.
The DDS is a nationwide study of the Korean population aged 7 and older, which has been conducted every
year since 2002 to investigate the digital information gap of vulnerable groups. The data are collected through
a multi-stage stratified sampling method for general consumers in 16 metropolitan areas in South Korea. There
are many discrepancies in determining the age above which people can be called the elderly. Some researchers
call people aged 55 or over “senior”, while others indicate that it is the age of 60 years and over, while,
according to the United Nations suggestion, only people over 65 should be considered as seniors. This research
chose an age cut off 65. Hence, among the data, the sample size of elderly people aged 65 or older was 1,170.

Specifically, the total sample (N = 1,170) was composed of 618 women (52.8%) and 552 men (47.2%) who
ranged in age from 65 years and older (M = 71.33, SD = 5.048). The age profile was as follows: 65 to 69 years
= 41.6%; 70 to 74 years = 32.9%; 75 to 79 years = 19.6%); 80 to 84 years = 4.0%; 85 to 89 years = 1.6%; and
90 years and older = 0.3%. Majority of the respondents had a high school education only (37.4%) or less than
high school graduation (56.4%), and 6.2% with college/university degree or postgraduate degree. Regarding
the monthly household income, 16.6% of the respondents reported income of less than $1,000; 26.8% fell
within an income range of $1,000 to $1,990; 24.2% were in the $2,000 to $2,990 range; 14.7% were in the
$3,000 to $3,990 range; 8.4% were in the $4,000 to $4,990 range; 4.8% were in the $5,000 to $5,990 range;
2.7% were in the $6,000 to $6,990 range; 0.9% were in the $7,000 to $7,990 range; 0.4% were in the $8,000
to $8,990 range; and only 0.6% reported income exceeding $9,000.

3.2 Measures

This research includes items relevant to respondents’ digital skills and motivational factors regarding DT,
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and quality of life due to DT (see Table 1). Specifically, regarding the respondents’ digital skills, motivational
factors regarding DT, and quality of life due to DT, all the variables are assessed with a 5-point Likert scale
(1: strongly disagree, 5: strongly agree), except for one variable (i.e., self-efficacy in using digital devices)
assessed with a 4-point Likert scale (1: strongly disagree, 4: strongly agree). Finally, demographics is measured.
Gender is dummy coded (0 = male, 1 = female); age is assigned 1 for “65-74”, “75-84” is assigned 2, and
“above 85” is assigned 3; education level is measured using four categories: (1) less than middle school, (2)
middle school, (3) high school, and (4) college/university or postgraduate; for monthly household income, 11
categories are provided: (1) less than $1,000 and (11) $10,000 or more.

3.3 Data Analysis

First, since all the data were collected through a single method, i.e., survey, from the same respondents at
one point in time, the potential for common method biases thus needed to be addressed. This research employed
the Harman’s single factor test [44]. In this test, all the items used for this study were entered into a principal
component analysis (PCA) with unrotated factor solution to identify if a single factor emerges or one general
factor accounts for more than 50% of the covariation. The results under the condition of extracting one factor
showed that the factor loadings explained only 49.005% of the variance and not the majority. This indicated
that common method biases were not a likely contaminant of the results.

Next, to execute the exploratory factor analysis (EFA), this research conducted principal axis factoring
(PAF) analysis with direct oblique (oblimin) rotation (Delta = 0) on all items to estimate empirically the
number of factors extracted. For the items, the Kaiser-Meyer-Olkin Measure of Sampling Adequacy (KMO)
measure was .954, indicating that the sample was adequate for EFA. The Bartlett’s test for sphericity was
significant (19611.360, p = .000), indicating that EFA was appropriate. Based on the results, five factors were
labelled as ability to use applications (7 items), self-efficacy in using digital devices (3 items), involvement in
DT (4 items), need for cognition regarding DT (4 items), and quality of life due to DT (4 items). Factor loadings
for all the items are shown in Table 1. Based on the results of EFAs, reliability (internal consistency) was
assessed through Cronbach’s alpha. The Cronbach’s alphas exceeded a cut-off value of 0.70, supporting the
reliability of the measurement items used for each variable. In sum, the results of EFAs and reliability analyses
correspond to a theoretical definition of the items of each variable under investigation. Hence, factor scores
were calculated for all the determined factors and utilized as independent and dependent variables for further
analyses. Descriptive statistics, reliabilities, and correlations between the variables are shown in Table 2.

Table 1. Measurement scales and factor loadings for variables

Variable Measurement scales Factor
/items loading
Ability to use applications
Iltem1 | can use apps for tools such as calculators, schedulers, and address books on my .655
smartphone.
Iltem2 | can host/join meetings using face-to-face teleconferencing apps (e.g., Google Meet, Zoom, .821
etc.).
Iltem3 | can use smartwatches, smart refrigerators, and Internet of Things (loT) devices that work .855
with smartphones.
Iltem4 | can convert existing video content such as dramas, animations, music videos, and movies .850

to other formats such as videos and GIFs.
Iltem5 | can use online collaboration programs (e.g., Google Docs) to work on assignments or tasks .828
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with others.
Iltem6 | can use online payments to buy things. 787
Iltem7 | can find directions using navigation, online map services (e.g., Google Map) and traffic .672
information.
Self-efficacy in using digital devices
Iltem1l | am confident in learning digital devices. .885
Iltem2 | am confident in using digital devices. 762
Iltem3 | can quickly figure out how to use new digital devices. .874
Involvement in DT
Ilteml Digital technology has become more important in my life. .557
Iltem2  I'm worried that my daily life will become difficult in the future if | lack digital skills. .690
Item3 | knew about DT because | heard it. .350
Iltem4 DT will bring many changes to my economic activities, including work and academic life. .639
Need for cognition regarding DT
Iltem1l | want to learn technologies closely related to DT. .555
ltem2 | want to get a job related to DT. .598
Iltem3  The ability to understand and utilize digital technology well will determine my life in the future. .485
Iltem4  If the government supports technical education related to DT, I'm willing to take the course. 425
Quality of life due to DT
lteml Due to DT, opportunities for leisure activities have increased and become more enjoyable. .750
ltem2 DT has allowed me to learn new information and knowledge more quickly. T74
Iltem3  With DT, there are more opportunities to share opinions or get to know new people. .803
ltem4  Work and study efficiency has increased due to remote work and mobile learning. .780

Table 2. Reliabilities, descriptive statistics, correlations among the variables

1 2 3 4 5
1. Ability to use applications -
2. Self-efficacy in using digital devices .554 -
3. Involvement in DT 497 534 -
4. Need for cognition regarding DT .504 .525 .662 -
5. Quiality of life due to DT 544 .551 .653 .708 -
Mean 1.74 1.87 2.74 221 2.44
S.D. 0.81 0.70 0.78 0.88 0.88
Cronbach’s a .926 .890 .788 .907 916

Note: p <.001 for all correlations.

4. Results

As stated, this research examines whether the elderly’s digital skills and motivational factors regarding DT
influence their quality of life due to DT, controlling for the effects of demographic variables. A hierarchical
multiple regression analysis was performed to answer the research question. As noted, factor scores for each
of the variables were used as independent and dependent variables in the regression equation. First, the control
(demographic) variables were entered as the first block (Step 1). Then two independent variables regarding the
digital skills (i.e., ability to use applications, self-efficacy in using digital devices) were entered as the second
block (Step 2). For the third step (Step 3), the two independent variables concerning the motivational factors
regarding DT (i.e., involvement in DT, need for cognition regarding DT) were included. All Variance Inflation
Factors (VIFs) are lower than 3, suggesting that multicollinearity should not be a problem for this study.
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Results from the hierarchical regression analysis are summarized in Table 3. In Step 1, control (demographic)
variables alone explain 14.7% of variance (F(4, 1165) = 50.249, p = .000, R? = .147). Specifically, age,

education, and monthly household income are significant predictors of quality of life due to DT. In Step 2(A

F(2,1163) = 221.434, p = .000, AR?=.235), ability to use applications (B = .294, p = .000) and self-efficacy
in using digital devices (B = .356, p = .000) are positively associated with quality of life due to DT. The full
regression model in Step 3 (AF(2, 1161) = 321.138, p = .000, AR? = .220) shows that ability to use

applications (p = .115, p =.000), self-efficacy in using digital devices (B = .127, p = .000), involvement in DT
(B = .281, p = .000), and need for cognition regarding DT (B = .393, p = .000) are positively associated with
quality of life due to DT. In addition, the results pertaining to the effects of control variables (i.e., age,
education, and monthly household income) in Step 1 may be spurious, given that the effects of age, education,
and monthly household income are lessened to non-significant (all ps >.10). In summary, for the elderly adults
aged 65 and older, their ability to use applications, self-efficacy in using digital devices, involvement in DT,
and need for cognition regarding DT are all positively associated with quality of life due to DT.

Table 3. Results of hierarchical regression analysis (N = 1,170)

Dependent variable: quality of life due to DT

Independent Step 1 Step 2 Step 3

variables B B B B B B
Gender (female) -.063 -.033 .039 .021 .060 .031
Age -.162" -.082" -.004 -.002 .033 .017
Education .293™ 276™  .073" .068" .032 .030
Monthly household income .063™ 113" 017 .030 .001 .001
Ability to use applications 291 .294™ 14 115"
Self-efficacy in using digital devices .360™ .356™ 129 127
Involvement in DT 297 .281™
Need for cognition regarding DT .394™ .393™
R? 147 .382 .602

AR2 147 .235 .220

AF 50.249™ 221.434™ 321.138™

Note: B = unstandardized coefficients; B = standardized coefficients; *p < .05, *p < .01, ™p < .001.

5. Conclusion

In the present research, we investigate the factors impacting the older adults’ quality of life due to DT.
Specifically, we examine whether the elderly’s digital skills (i.e., ability to use applications, self-efficacy in
using digital devices) and motivational factors regarding DT (i.e., involvement in DT, need for cognition
regarding DT) influence their quality of life due to DT, controlling for the effects of demographic variables.
To answer the research question, a hierarchical multiple regression analysis was performed using the Korean
elderly aged 65 or older. The results indicate that the older adults’ ability to use applications, self-efficacy in
using digital devices, involvement in DT, and need for cognition regarding DT are positively associated with
quality of life due to DT. Unlike existing studies, we examine the dual effects of older adults’ digital skills and
motivational factors on their quality of life due to DT. The findings contribute to a comprehensive
understanding of the factors affecting the elderly’ quality of life, not only supplementing previous research but
also providing a theoretical basis for systematic research on digital skills and motivational factors regarding
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DT impacting the elderly’s quality of life. Moreover, the research findings are expected to be of key essence
to practitioners and policymakers, providing invaluable insight into improving the elderly’s quality of life in
an age of DT. First, it is necessary to teach older adults the digital skills through digital literacy training
programs. Second, it is important to actively encourage and support the elderly to use ICT to improve their
self-efficacy. Third, given that high involvement in DT as well as high need for cognition regarding DT leads
to the enhanced quality of life, it is necessary to increase the elderly’s motivation regarding DT.

Next, we present possible research directions for future studies. First, our study solely focused on the elderly
aged 65 or older in Korea, which limits generalization of the results. Although the use of a random and
representative sample of Korean older adults significantly improves the external validity of results, they are
only generalizable within Korea. As such, replication of this work in various countries is recommended. Also,
it would be interesting to add more countries and conduct a comparative analysis including samples from other
countries to generalize the research findings. Second, as self-report surveys possess several limitations in terms
of their reliability and validity, future research should use objective or direct observational measures and
present a comparison of self-report and direct measurement results, which in turn increases precision and
accuracy and validates the self-report measures. Third, future research could consider and measure the digital
skills and motivational factors using other variables or constructs, which will provide more insights into the
linkages between digital skills, motivational factors regarding DT, and quality of life. Finally, future research
could investigate other factors affecting older adults’ quality of life in an age of DT.
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