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ABSTRACT

Many workers, including older ones, experienced changes at work during the COVID-19 pan-
demic, among which was a sudden increase in the use of digital technologies. This paper aims at
understanding older workers' satisfaction with digital technology-related changes at work during
the COVID- 19 pandemic in the Nordics. Based on novel survey data collected in Sweden in 2020-
2021, we analyzed the experience with digital technology-related changes at work and modeled
the (dis)satisfaction with such changes among older workers (aged 50+). Our findings show that
groups of older, less educated, reporting concurrent workload changes and digital technology-
related difficulties had an increased likelihood of being dissatisfied with digital technology-related
changes at work during the COVID-19 pandemic. The results have implications for the theoretical
understanding of late working life and for the redefinition of working life policies and age manage-
ment strategies in times of work digitalization of work.
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Introduction

any workers, including older ones, experienced changes at work during the
COVID-19 pandemic period (Shambi 2021). These changes involved, for exam-
ple, increased workloads, rearranged work schedules, taking on new tasks or
moving to new workplaces. Workers also experienced changes in their use of digi-
tal technologies at work (Mark et al. 2022; Shambi 2021). Research shows that the
increased use of digital technologies at work has the potential to improve some individu-
als’ work-related outcomes (e.g., Bolli & Pusterla 2022; Kortmann et al. 2021; Oksa
et al. 2021)). However, since individuals show different levels of digital use, availability,
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and competence (Hargittai et al. 2019; Komp-Leukkunen et al. 2022; Poli, Kelfve, et al.
2021; Poli, Kostakis, et al. 2021; Ragnedda 2018; Ragnedda et al. 2020), the benefits of
an increased use of digital technologies at work during the COVID-19 pandemic may
have related to some groups of workers and not others (Eccles 2020; Ragnedda 2018),
with specific groups experiencing a greater satisfaction with the changes than other
groups of older workers.

Digital transformation is a major trend in the workplace. Technology-related
changes at work during the COVID-19 pandemic period not only involved, for example,
an increased use of digital devices and software for administration, communication, col-
laboration, and management, but also introduced new work arrangements (e.g., remote
or hybrid working), new work routines and practices (e.g., online meetings, events, team
gatherings, activity monitoring), new modes of training (e.g., e-learning, hybrid learning)
(Mark et al. 2022; Shambi 2021; Shamsi et al. 2021; Shirmohammadi et al. 2022). We
define digitalization here as the increase in digital technology use by industry and com-
panies—and, thus, by workers (van Laar et al. 2020)—for digital-based administration,
service delivery, and production (OECD 2021; Ogg & Rasticova 2020; Warhurst 2019).
During the COVID-19 pandemic, some of these changes happened over a short period
of time (Shambi 2021; Wang et al. 2021), which meant that workers were exposed to
changes with a minimum of preparation or none at all (ILO 2020; Wang et al. 2021).

Although digital transformation was already happening in many workplaces, many
of its practices were far from being widely implemented (Shambi 2021; Wang et al.
2021). For example, only 2% of employees in Europe were engaging in remote modes of
working prior the pandemic (Eurofound 2017). Once restriction measures were intro-
duced by governments, that increased greatly to an average of 40% of the workers in
Europe working remotely (Eurofound 2020). During the COVID-19 pandemic period,
organizations were forced by circumstances to accelerate the use of digital technologies
in the workplace (Nagel 2020; OECD 2021; Sostero et al. 2020). Accelerating a digital
transformation at work was one of the dominant strategies of organizations to support
ongoing activities and sustain productivity (Shambi 2021) in response to the limited pos-
sibilities for working on-site or interacting face-to-face.

Previous studies have indicated that workers” use of digital technologies for work-
related practices is associated with positive outcomes. Workers who use digital tech-
nologies at work have higher job satisfaction (Bolli & Pusterla 2022; Kortmann et al.
2021), a higher sense of competence and autonomy (Oksa et al. 2021), and higher per-
ceived social support from employer and colleagues (Wrede et al. 2021). Remote forms
of working were found to be associated with a reduced experience of work-related
demands such as fatigue, less exposure to travel, and fewer physical barriers (Dropkin
et al. 2016), and at the same time, with increased extrinsic rewards (e.g., income pro-
motion, exclusive benefits) (Lissitsa et al. 2017) and an enhanced work-family balance
(Shirmohammadi et al. 2022).

However, digital transformation in the workplace can disadvantage some groups of
workers relative to others. Digital use, availability, and competence are unequally dis-
tributed among workers (Falck et al. 2022; Komp-Leukkunen et al. 2022; Martin 2018;
Vasilescu et al. 2020; Xie et al. 2023), and the relevant gains from using digital technolo-
gies at work are available to some groups of workers more than to others (Ragnedda
2018; Ragnedda et al. 2020). Such discrepancies are particularly pronounced in late
working life when the accumulation of advantages and disadvantages over an individual
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career leads to an increased diversity between social groups in the individual experience
of late working life (Phillipson 2019). As a result, some groups of older workers can find
themselves in a more disadvantaged position and experience more dissatisfaction with
digital-related changes at work than other groups of older workers.

The theoretical framework of digital capital provides a robust framework for under-
standing the patterns of satisfaction among older workers with the digital transformation
at work (Ragnedda 2018; Ragnedda et al. 2020). Like other forms of capital (Bourdieu
& Passeron 1990), it posits that digital use, availability and competence (which together
constitute the individual digital capital) are not evenly distributed among individuals,
or therefore among older people, but follow a social gradient. This leads to disparities
in digital engagement, its benefits and, most likely, in individual evaluations thereof.
For instance, Francis and colleagues found that older adults with lower levels of digital
literacy were less likely to use digital technology and reported lower levels of satisfac-
tion with its use (Francis et al. 2019). Similarly, Neves and Mead (2020) found that
older adults with poor health status were less likely to engage with digital technologies,
which could affect their satisfaction with digital transformations at work. Furthermore,
groups of older workers seem to have a more pessimistic view of the impact of digital
technologies on their careers and jobs compared with their younger counterparts (Dodel
& Mesch 2020; Ghimire et al. 2020). It is also notable that older workers in occupations
such as manufacturing and construction have typically been more exposed to the use
of digital technologies than workers in other occupations, such as healthcare and social
services, which could determine different levels of satisfaction with digital transforma-
tions at work (Vasilescu et al. 2020).

Overall, only a limited number of studies have focused on investigating individual
evaluations (i.e., satisfaction vs. dissatisfaction) of digital technology-related changes
at work. Previous studies have typically targeted workers in general and looked at
specific types of technology-related changes at work, for example, remote work, and
specific industrial sectors, see, for example (Abelsen et al. 2021; Mark et al. 2022;
Shirmohammadi et al. 2022; Vasilescu et al. 2020; Wood et al. 2022).

A better understanding of the individual evaluation of technology-related changes
at work is needed to inform and guide working-life policies and age management strate-
gies in Sweden and the Nordics, as well as advance theoretical understanding of mecha-
nisms shaping individuals’ experience of late working life and changing inequalities in
times of digital transformation. To the best of our knowledge, no studies have looked
into satisfaction and dissatisfaction with technology-related changes at work and its
distribution, focusing on older workers in the context of a sudden acceleration of digital
transformation that is under the COVID-19 pandemic.

With this paper, we aim at understanding older workers’ experience with
technology-related changes at work during the COVID-19 pandemic and its association
with socioeconomic and contextual factors in the Nordics. We focus on older work-
ers for four main reasons. First, late working life participation is increasing, and most
developed countries face an ageing workforce (OECD 2015; EUROSTAT 2022). This
means that older workers represent a growing share of the workforce, with specific
needs and preferences to be understood and addressed. Second, compared with workers
in other age groups, older workers are more likely to have a more limited timeframe
of experience in the use of digital technologies during their working life (Schuster &
Cotten 2022). And third, older workers are less likely to be involved in training at work,
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including technology-related training (Karpinska et al. 2015; Lazazzara et al. 2013;
Lossbroek & Radl 2019). As a result, older workers are likely to be less equipped to
deal with the changes brought by a rapid and evolving digital transformation at work
than other groups of workers. Fourth, it is important to study older workers as more
diversity can be observed and described among them with other age groups. The
accumulation of advantages and disadvantages over an individual career leads to an
increased diversity between social groups in the individual experience of late working
life (Phillipson 2019).

We address the Nordic context, which is well-known as a frontrunner in the digital
transformation and use the Swedish context as an example. Sweden is one of the most
digitally advanced countries in Europe. The level of internet use in Sweden has been
steadily increasing in recent years (European Commission 2022). In 2022, 95% of the
population aged 16-85 years in Sweden indicated using the internet; 7% of Swedes
between 65 and 74 and 21% of individuals in the 75-85 group reported never having
used the internet (Statistics Sweden 2023). Use of digital technologies in the workplace
is higher in Sweden than most OECD countries (OECD 2018). Sweden therefore repre-
sents a highly digitalized context, and conclusions about it can be generalized to existing
and future contexts which are and will be similar in terms of diffusion of digital trans-
formation in the workplace.

We address the following research questions: what changes in the use of digital tech-
nology at work did older workers experience during the COVID-19 pandemic period
in the Nordics? How does satisfaction with changes experienced in the use of digital
technologies at work in the COVID-19 pandemic vary across different groups of older
workers in the Nordics? It is likely that different groups of workers experienced and
evaluated the sudden increase in digital technology use at work differently from one
another during the COVID-19 pandemic. We hypothesize that satisfaction with tech-
nology-related changes at work follows a social gradient, specifically that older workers
in older age groups, with lower educational attainments and lower job levels who went
through concurrent workload changes and had less experience in using digital technolo-
gies at work would show a decreased likelihood of being satisfied with changes experi-
enced in technology use at work during the pandemic.

Methods and Material
Data
The ASC COVID- 19 Survey Study

To analyze the older workers’ experience of changes in technology use at work during
the COVID-19 pandemic and their satisfaction with these changes, we used data from
the COVID-19 survey study conducted by the Division of Ageing and Social Change
(ASC) at Linkoping University, Sweden, to which we will refer as the ASC COVID-19
survey. An ad-hoc instrument administered as an online survey, the survey addresses the
social consequences in working life during the COVID-19 pandemic and targeted the
adult population of the Ostergétland region in Sweden. It was disseminated via the main
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regional newspaper, the Norrkopings Tidningar (NT), in the form of an online adver-
tisement in a dedicated banner bearing the Linkoping University logo and calling for
participants in an investigation of how COVID-19 was affecting their employment situ-
ation. The banner appeared on the main page of the newspaper for 10 days. Data was
collected in four waves in June 2020, December 2020, June 2021, and December 2021,
respectively. Sampling was unstratified and resulted in a net sample of N = 2901 for the
four waves. The average age of the sample is 53, of whom 65% are women and 35%
men. Sixty-nine percent reported having a level of education higher than upper second-
ary education. Overall, the sample is not representative of the Ostergétland population.
It includes more female and highly educated respondents than the overall population in
Sweden.

The ASC COVID-19 survey included questions about changes in working life expe-
rienced during the COVID-19 pandemic and satisfaction with these changes. In addition
to this, information on socioeconomic status, working conditions, and living situation
was collected.

Study sample

For this paper, we relied on data from waves 2, 3, and 4 of the ASC COVID-19 survey,
as they show a perfectly matching structure of the items of interest for this paper and
therefore allow for a more accurate analysis of the data and interpretation of the results.
We pooled the samples from the three waves and used a cross-sectional design as our
focus was to investigate the distribution of the outcomes (i.e., satisfaction with technol-
ogy-related changes at work) across groups within the sample and not to study if/how
the outcomes changed over the pandemic period. Overall, the pooled sample of unique
respondents across the three waves of data collected consists of N = 2276 respondents.
In this study, we have used a sub-sample of this.

The sample for this study consists of all respondents aged 50 years or older, indi-
cated as either employed or self-employed at the time they answered the survey and
reported as having experienced technology-related changes at work during the COVID-
19 pandemic. The relevant item for the experience of technology-related changes at
work was: ‘My use of technology at work has changed’—Yes’ or ‘No’. Respondents
who had just started a new job or returned to work after leave were not included in the
analyses.

This resulted in a total sample of 291 individuals, with an average age of 56. Sixty-
two percent were women and 38% men. Forty-four percent indicated to have a low or
medium level of education and 56% had a high level of education.

Outcome variable
One main outcome variable was used, namely, satisfaction with changes experienced
in technology use at work, detailing whether the individual was satisfied with the

changes in technology use at work during the COVID-19 pandemic. While the sat-
isfaction was investigated using a five-point Likert scale, it was reduced to a binary
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variable prior to data analysis to increase the number of cases per item, allow a clear
contrast between being satisfied and not, and improve the interpretability and under-
standing of the results.

The variable was thus constructed as a binary which took as categories ‘Yes’
(previously ‘completely satisfied’ and ‘satisfied” on the five-point Likert scale) or ‘No’
(previously ‘neither satisfied nor unsatisfied’, ‘dissatisfied’, ‘completely dissatisfied” on
the Likert scale). The relevant survey item is: ‘How satisfied are you with changes in the
technology use at work under the COVID-19 pandemic?’.

Predictors

This study applied as predictors age, level of education, gender, management responsi-
bilities, workload changes, and extent of technology-related difficulties experienced at
work during the pandemic.

Age was used as a categorical variable with two categories: 50-59 years old and
60 years plus.

The level of education was measured by the International Standard Classification
of Education (ISCED) and used in the analyses as a binary variable: ‘lower’ (up to post-
secondary education, shorter than three years) and ‘higher’ (from bachelor’s degree level
upwards).

Gender was used as a binary variable: ‘men’ and ‘women’.

Job level was measured as management responsibilities. It was utilized as a categori-
cal variable with two categories distinguishing between respondents ‘with management
responsibilities” and respondents ‘without management responsibilities’. In the context
of this paper, having management responsibilities means being responsible for other
employees.

The experience of workload changes during the COVID-19 pandemic, in parallel
with the technology-related ones, was constructed as a binary variable taking ‘Yes’ or
‘No’ as values and based on the survey statement ‘My workload has changed’.

Finally, the extent of technology-related difficulties experienced at work during the
pandemic was applied as a binary variable with the options ‘None or minor difficulties’
or ‘Major difficulties’ and based on the survey question “To what extent do you experi-
ence difficulties at work under the COVID-19 crisis with the following—technology-
related problems?’. We considered this indicator as proxy information on the level of
competence in the use of digital technologies.

Overall, all predictors were used as binary variables to increase the number of cases
per levels of the variables, show a clear contrast between levels, and optimize interpret-
ability and understanding of the results.

Missing data

Missing data was reported in the descriptive analysis results as missing (see Tables 1 and
3) but not included in the calculations. In the regression model, cases with missing data
in the predictor or outcome variables were excluded from the model, leading to eight
excluded cases (see Table 4).
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Data analysis

First, we characterized the experience of digital technology-related changes at work
during the COVID-19 pandemic. The types of technology-related change most often
indicated were detailed.

Second, satisfaction with technology-related changes at work was investigated
among those individuals who reported having experienced technology-related changes.
Predictors were selected according to the hypothesis that satisfaction with technology-
related changes follows a socioeconomic and contextual gradient. Descriptive statistics
were produced to illustrate how the identified predictors characterize the individuals
who were not satisfied and those who were satisfied with technology-related changes
at work during the pandemic. We then performed logistic regression analyses to study
the association of each identified predictor with the outcome, while controlling for
the influence of the other predictors on the association. In particular, satisfaction
with the technology-related changes experienced at work during the pandemic was
modeled in its association with age, level of education, gender, management respon-
sibilities, the experience of workload changes parallel to technology-related changes,
and the extent of technology-related difficulties experienced at work during the
pandemic.

Results

The following section presents the results of the study. First, a descriptive part speci-
fies what types of technology-related changes were experienced by respondents. In the
second part, satisfaction with the changes in the use of digital technologies at work
during the COVID-19 pandemic is examined among those respondents who reported
having experienced technology-related changes. We describe those who reported being
satisfied and those who indicated dissatisfaction with the technology-related changes
experienced at work, by age, education, gender, management responsibility, changes in
workload, and technological-related difficulties experienced. Finally, we present a model
of the association between satisfaction with technology-related changes at work and the
above-mentioned indicators.

Descriptive results

Forty percent (z = 291) of the sample reported having experienced technology-related
changes at work during the pandemic period, while 60% (N = 439) indicated not having
experienced such changes.

The mean age of the individuals who experienced technology-related changes was
56 (Table 1). Eighty percent of the individuals (N = 226) were 50-59 years old, and 20%
were 60 years old or older (N = 57). Fifty-six percent of the individuals (N = 164) who
experienced changes reported a high level and 44% (N = 127) a low/medium level of
education. Sixty-two percent (N = 179) were women, and 38% (N = 111) men. Seventy
percent of the individuals (N = 203) did not have management responsibilities, with the
other 30% indicating management responsibilities (N = 88).
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Table 1 Experience of Change in the Use of Digital Technologies at Work during the COVID-19
Pandemic by Age, Educational level, Gender, and Management Responsibilities.

Experience of change in the use of digital technologies at work during
the COVID-19 pandemic

Group size 291
Group characteristics
Age (mean, SD) 56 (4.59)
Age groups
50-59 226 (80)
60+ 57 (20)
missing 8

Educational level

Low/medium 127 (44)

High 164 (56)

missing 0
Gender

Woman 179 (62)

Man 11 (38)

missing |

Management responsibilities

W/o management resp. 203 (70)
W/ management resp. 88 (30)
missing 0

Table 2 Types of Experienced Changes in Digital Technology Use at Work

Types of technology-related change* Frequencies (%)
Having more online meetings 272 (96)
Writing more emails 150 (53)
Using new programs on the computer or phone 133 (47)
Using technology to perform more tasks 125 (44)
Using more programs on the computer or phone 117 (41)
Participating in online training 49 (17)

Using social media for work purposes more often 37 (13)

Using new devices (except for programs on the computer or phone) 32(11)
Moving or extending business online 6(2)

*N = 282. Respondents could select more than one answer.

Table 2 details the types of change reported by 282 out of 291 respondents who expe-
rienced changes in digital technology use at work during the COVID-19 pandemic.
Information on the types of change was missing for nine individuals.
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The most reported type of change was having more online meetings to attend than
before the pandemic. This change was reported by 272 individuals (96%). The next three
most reported changes in digital technology use at work during the COVID-19 pandemic
were writing more emails (N = 150, 53%), using new programs on the computer or
phone (N = 133, 47%) and using digital technologies to perform more tasks at work
(N =125,44%) than before. The least reported changes in digital technology use at work
were using social media for work purposes more often (N = 37, 13%), using new types of
devices (N = 32, 11%) and moving or extending business online (N = 6,2%).

Satisfaction with the changes in the use of digital technologies at work

Satisfaction with the changes in the use of digital technologies at work during the
COVID-19 pandemic period was investigated for those respondents who reported hav-
ing experienced such changes and provided a valid answer to the item on satisfaction.
This sample consisted of 282 individuals. Satisfaction with changes in technology use at
work was investigated in its association with age, educational level, gender, management
responsibilities, concurrent changes in workload as well as the extent of technology-
related difficulties experienced at work during the pandemic.

Individuals who indicated satisfaction with the changes in digital technology use
at work were significantly younger than those who indicated dissatisfaction with the
changes experienced in technology use at work (mean: 55 years old, SD = 4.33 versus
mean: 57 years old, SD = 4.64) (p < 0.05) (Table 3). It was more common for individu-
als aged 50-59 years to be satisfied with technology-related changes at work than for
individuals aged 60 years or older (67%, N = 146 versus 49%, N = 27, respectively).
Individuals 60 years old and older more often reported dissatisfaction with technology-
related changes at work than individuals aged 50-59 (51%, N = 28 versus 33%, N = 73,
respectively). These comparisons were statistically significant (p < 0.05).

Table 3 Satisfaction with Changes in Digital Technologies’ Use at Work during COVID-19
Pandemic by Age, Education, Gender, Management Responsibility, Changes in Workload, and
Experienced Technology-Related Difficulties.

Satisfaction with changes in digital
technology use experienced at work during
the COVID-19 pandemic

Total No Yes F/ X2 p
(row %) (row %)

Group size 282 (100) 105 (37) 176 (63)
Group characteristics
Age (mean, SD) 56 (448) 57 (4.64) 55 (4.33) 246 0.014%*
Age groups

50-59 219 (100) 73 (33) 146 (67) 5.83 0.016*

60+ 55 (100) 28 (51) 27 (49)

missing 7 4 3

(Continued)
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Table 3 (Continued)

Educational level

Low/medium 121 (100) 51 (42) 70 (58) 2.08 0.150
High 61 (100) 54 (34) 106 (66)
missing 0 0 0

Gender
Woman 172 (100) 62 (36) 110 (64) 0.23 0.632
Man 108 (100) 42 (39) 66 (61)
missing / / 0

Management responsibilities

W/t management resp. 196 (100) 79 (40) 117 (60) 2.39 0.122
W/ management resp. 85 (100) 26 (31) 59 (69)
missing 0 0 0

Concurrent workload changes experienced
during the COVID-19 pandemic

Yes I35 (100) 57 (42) 78 (58) 2.62 0.106
No 146 (100) 48 (33) 98 (67)
missing 0 0 0

Extent of technology-related difficulties

experienced
None or minor difficulties 176 (100) 57 (32) 118 (67) 5.17 0.075
Major difficulties 106 (100) 48 (45) 58 (55)
missing 0 0 0

*p < 0,05,

Modeling (dis)satisfaction with the changes in digital technology use
at work during COVID-19 pandemic

The regression model shows that age, education, changes in workload, and the extent
of technology-related difficulties experienced at work during the pandemic significantly
predict the level of satisfaction with the changes in technology use at work (Table 4).

Age is significantly associated with the likelihood of being satisfied with the changes
in technology use at work during the pandemic (OR = 2.65, p < 0.05). Individuals aged
50-59 years were more likely to be satisfied with the technology-related changes experi-
enced during the pandemic period than individuals aged 60 years and older.

Educational level significantly predicts the likelihood of being satisfied with the
technology-related changes experienced at work during the pandemic. Individuals with
a higher level of education are significantly more likely to report being satisfied than
individuals with a lower level of education (OR = 1.87, p < 0.05).

Individuals who did not experience changes in their workload were significantly
more likely to be satisfied with the changes related to technology use during the
COVID-19 pandemic (OR =2.01, p < 0.05). Finally, those people who reported having
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experienced technology-related difficulties at work during the pandemic were signifi-
cantly less likely to be satisfied with the technology-related changes at work (OR = 0.52,
p < 0.05).

Table 4 Logistic Regression Model on the Association between the Individual Evaluation of
Changes in Digital Technology Use at Work and Age, Gender, Education, Management Responsibility,
Changes in Workload, and Technology-related Difficulties Experienced.

Satisfaction with changes in technology useat OR SE p [95% CI]
work during COVID-19 pandemic (YES/NO)*

Intercept 0.50 0.21 0.094 0.22,1.12

Age
60+ (ref) I - - -
50-59 2.65 0.86  0.003** [.41,5.00
Education
Low/Medium (ref’) I - - -
High 1.87 0.53 0.026* 1.08,3.24
Gender

Women | - - -
Men 0.72 0.20 0.239 041, 1.25

Management responsibilities

Without management resp. (ref.) | - - -
With management resp. 1.67 0.50 0.088 0.93,2.99

Concurrent changes in workload experienced during the
COVID-19 period

Yes (ref.) | - - -
No 201 0.56 0.012* I.16,3.48

Extent of technology-related difficulties experienced

None or minor difficulties (ref.) I - - -
Major difficulties 052 0.14 0017* 030,089
*N = 274, Pseudo R* = 0.0650

% p <005, %p <00,

Summary of the results

In sum, 40% of the sample experienced technology-related changes at work during the
COVID-19 pandemic period. The changes most often experienced by workers were hav-
ing to attend more online meetings, writing more emails, using new programs on their
own computer or phone and using digital technologies to perform more job tasks than
before the pandemic period.

Modeling the satisfaction with changes experienced in the use of digital technolo-
gies at work during the COVID-19 pandemic showed that age, education level, the
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experience of changes in workload, and the extent of technology-related difficulties
experienced at work are significantly associated with the likelihood of being satisfied
with technology-related changes at work during the pandemic period.

Discussion

In this paper, we aimed at understanding older workers’ experience of and satisfac-
tion with digital technology-related changes at work during the COVID-19 pandemic
in the Nordics, and their association with socioeconomic and contextual factors. We
focused on older workers as they represent a fast-growing group in the workforce and
more often share some specificities such as more limited experience with the use of digi-
tal technologies during working life and lower involvement in training initiatives than
other age groups, that make some of them more vulnerable to suffering from a negative
impact from technology-related changes at work. Our study is based on individual sur-
vey information collected through a three-wave survey on the social consequences of the
COVID-19 pandemic in working life, conducted in the Ostergotland region in Sweden
in 2020 and 2021.

Our results show that the likelihood of being satisfied with technology-related changes
at work during the COVID-19 pandemic was distributed unequally among older workers.
Groups of older workers at the younger end of the range, with higher levels of education
and who did not experience workload changes in addition to technology-related ones,
and nor technology-related difficulties (which can be presumably interpreted as having
greater digital competence), showed an increased likelihood of satisfaction with digital
technology-related changes at work during the pandemic than their older, less educated,
less digitally competent, and experiencing workload changes counterparts.

This was consistent with our hypothesis and theoretical framework, and finds
possible explanatory mechanisms in the literature. In line with a social gerontological
understanding of later life, diversity in individual experiences at work—and thus in
the evaluation of technology-related changes experienced at work—exists among older
workers and follows a social gradient (Phillipson 2019). Similarly, the unequal distribu-
tion of satisfaction with the technology-related changes experienced at work during the
pandemic finds support in the concept of digital capital (Ragnedda 2018; Ragnedda
et al. 2020). As with digital use, availability, and competence, so the individual assess-
ment of the uses of digital technologies varies between social groups. Compared with
other studies (Dodel & Mesch 2020; Ghimire et al. 2020; Vasilescu et al. 2020), our
results stress that older workers are not a homogeneous group in terms of evaluating
the experience with technology-related changes at work. Later life diversity exists and
must be taken into account in working life research in order to inform adequate and
inclusive strategies, as pointed out for other research fields (Allemann & Poli 2020; Poli
etal.2021).

Such diversity in satisfaction with technology-related changes at work can be
explained by the fact that different groups of older workers may have been differently
prepared to face technology-related changes at work during the COVID-19 pandemic,
for example, due to differential access and availability of resources and opportunities
at work. In this respect, previous studies have highlighted the unequal distribution of
training opportunities among older workers. In particular, they tend to decline with age
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and with lower job qualifications (Fleischmann & Koster 2018; Karpinska et al. 2015;
Lazazzara et al. 2013; Lossbroek & Radl 2019). As the participation of older workers
in training at work is associated with satisfaction at work (Visser et al. 2020), the dis-
satisfaction with technology-related changes reported by workers in older age groups,
with lower educational attainment and digital competence may be explained by the fact
that before the pandemic period these groups of older workers had poorer (or no) access
to training opportunities, including the use of digital technologies at work for work
purposes, than their counterparts. A further explanation relates to the fact that these
groups of older workers may be less exposed to digital technologies beyond the work
sphere as well (Hargittai et al. 2019; Poli, Kelfve, et al., 2021; Poli, Kostakis, et al. 2021;
Tirado-Morueta et al. 2021), which may have made them less resilient in adjusting to
the sudden increase in use of digital technologies at work during the pandemic period.

Finally, our results indicate that although digital technologies and internet use
are widespread in Sweden and a large majority of the population have access to them
(European Commission 2022; Statistics Sweden 2023), individuals’ evaluation of digi-
tal technologies and the internet (i.e., satisfaction vs. dissatisfaction) can vary greatly
between social groups. This may suggest that, once saturation in digital technology use
is reached, another level of digital inequality occurs, and that is at the level of evaluating
the experience of the increased use of digital technologies in daily life.

Moreover, it is worth mentioning that 60% of the sample did not experience
technology-related changes. This can have different explanations. One is that because
Sweden has been a forerunner in digital transformation at work, many workers
are already accustomed to a broad use of digital technologies at work and did not
therefore experience a change during the COVID-19 pandemic period. A second
explanation finds its basis in the nature of our sample, which includes more highly
educated respondents than the overall population in Sweden. Individuals with higher
levels of education are more likely to occupy job positions which involved the use of
digital technologies before the pandemic period. This means that the actual share of
individuals who experienced technology-related changes at work during the pandemic
period may have been larger than what we observed in our sample.

This study has some limitations. First, we compared our survey sample with the
overall population in Sweden and found that it included more female and highly edu-
cated respondents than the overall population. This bias could have reduced or increased
some of the reported associations. It also limits the generalizability of our findings to the
overall Swedish population. Second, the survey was conducted as an online survey and
thus older workers with low (or very low) digital skills or limited access to the internet
and digital devices might have been underrepresented in our sample. Third, we only
had limited information on individual digital competence and therefore used a proxy
measure, that is, having reported difficulties in using digital technologies. Fourth, we
decided to dichotomize all predictors in the analyses. While this enables clear contrasts
between the levels of the variables and increases the interpretability and understanding
of the findings, it may have hidden specific nuances in the indicators and reduced vari-
ability. Fifth, we investigated satisfaction with overall technology-related changes expe-
rienced during the pandemic period, which limited our ability to interpret the individual
experience and impact of single technology-related changes. For instance, individuals
might have qualified differently their experience with remote working and having more
online meetings. Sixth, we do not know if the change involved an increased, decreased,
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or different type of technology use at work, even though the first option is more likely
considering the context and period of the study. Also, our study context—Sweden—
has some specificities that limit our ability of generalize the results to other European
contexts. Sweden is among the most digitally advanced countries in Europe and shows
among the highest levels of internet use by individuals. Therefore, while our results
might apply to the other Nordic countries which share similar figures with Sweden, they
should be treated as an example of a likely future scenario for other European countries
where digital transformation is less progressed to date.

Nevertheless, our study provides important insights and evidence of a differential
impact of technology-related changes at work among older workers during the COVID-
19 pandemic. Some groups of older workers were more likely to experience technology-
related changes at work in a negative manner than others and may thus have been more
exposed to their negative consequences on other relevant dimensions related to work
and the private sphere. With digitalization increasingly dominant in workplaces and
working life being prolonged, strategies to increase the resilience of older workers to the
ongoing digital transformation at work and to unforeseen accelerations of such trans-
formation (as with the COVID-19 pandemic) should be urgently identified and applied.

From a theoretical point of view, our study improves the understanding of late work-
ing life in times of digital transformation. The satisfaction with technology-related changes
at work is distributed unequally following a social gradient. The ongoing digital transfor-
mation and the increased use of digital technologies at work has the potential to reinforce
and widen existing inequalities in late working life. Moreover, our study enriches the exist-
ing body of literature on digital inequalities, which exist not only at the level of digital
capital and related gains but also at the level of subjective experience and evaluation of
their use. Satisfaction with the changes in the use of digital technologies at work is an over-
looked factor which can influence other outcomes in late working life, such as willingness
to prolong working life or job satisfaction, as well as in other spheres.

Our results have some key practical implications. They are of interest to policymak-
ers and HR managers for redefining policies and practices which target the diversity of
older workers and aim at being inclusive; to trade unionists for ensuring that all older
workers are given the opportunity to be reskilled or upskilled to navigate the ongoing
digital transformation in workplaces; and to older workers for increasing awareness
around issues related to the impact of digital transformation on late working life.

Future research should investigate what it means for older workers not to be satis-
fied with changes in the use of digital technologies at work in times of rapid and massive
digital transformation of workplaces, what the consequences are of such an experience
in the later stages of one’s career and, most importantly, what can be done about it both
at policy and company level.

Acknowledgments

This work was conducted at the Division Ageing and Social Change, Linkoping
University, Sweden, in the context of the research network DigiNord financed by the
Joint Committee for Nordic research councils in the Humanities and Social Sciences
(dnr: 335111). We also thank Ms. Jianmei Zhou for assisting with proofreading and
formatting of the paper.

OO,



Nordic journal of working life studies Volume 14 + Number S12 » May 2024

21

References

Abelsen, S. N., Vatne, S.-H., Mikalef, P., & Choudrie, J. (2021). Digital working during the
COVID-19 pandemic: how task—technology fit improves work performance and lessens
feelings of loneliness. Information Technology & People [Epub ahead of print]. https:/
doi.org/10.1108/1TP-12-2020-0870

Allemann, H., & Poli, A. (2020). Designing and evaluating information and commu-
nication technology-based interventions? Be aware of the needs of older people.
European Journal of Cardiovascular Nursing, 19(5), 370-372. https://doi.org/10.1177/
1474515119897398

Bolli, T., & Pusterla, F. (2022). Decomposing the effects of digitalization on workers’ job sat-
isfaction. International Review of Economics, 69(2), 263-300. https://doi.org/10.1007/
$12232-022-00392-6

Bourdieu, P., & Passeron, J. C. (1990). Reproduction in Education, Society and Culture
(Vol. 4). Sage Publications, London.

Dodel, M., & Mesch, G. S. (2020). Perceptions about the impact of automation in the work-
place. Information, Communication & Society, 23(5), 665-680. https://doi.org/10.1080/
1369118X.2020.1716043

Dropkin, J., Moline, J., Kim, H., & Gold, J. E. (2016). Blended work as a bridge between
traditional workplace employment and retirement: a conceptual review. Work, Aging and
Retirement, 2(4), 373-383. https://doi.org/10.1093/workar/waw017

Eccles, A. (2020). Remote care technologies, older people and the social care crisis in the
United Kingdom: a Multiple Streams Approach to understanding the ‘silver bullet’
of telecare policy. Ageing and Society, 41(8), 1726-1747. https://doi.org/10.1017/
S0144686X19001776

Eurofound. (2017). Sixth European working conditions survey — Quverview report (2017
update). Publications Office of the European Union, Luxembourg.

Eurofound. (2020). Living, working and COVID-19. Publications Office of the European
Union, Luxembourg.

European Commission. (2022). Digital Economy and Society Index (DESI) — Sweden.
Available at: https:/digital-strategy.ec.europa.eu/en/policies/desi-sweden

EUROSTAT. (2022). The EU Labour Force Survey. Publications Office of the European
Union, Luxembourg.

Falck, O., Lindlacher, V., & Wiederhold, S. (2022). Elderly Left Behind? How Older Workers
Can Participate in the Modern Labor Market. Paper presented at the CESifo Forum.
Fleischmann, M., & Koster, F. (2018). Older workers and employer-provided training in
the Netherlands: a vignette study. Ageing and Society, 38(10), 1995-2018. https://doi.

org/10.1017/50144686X17000356

Francis, ]., Ball, C., Kadylak, T., & Cotten, S. R. (2019). Aging in the digital age: conceptualiz-
ing technology adoption and digital inequalities. In B. B. Neves & F. Vetere (Eds.), Ageing
and Digital Technology (pp. 35-49). Springer Singapore: Springer Nature Singapore Pte
Ltd.

Ghimire, R., Skinner, J., & Carnathan, M. (2020). Who perceived automation as a threat
to their jobs in metro Atlanta: results from the 2019 Metro Atlanta Speaks survey.
Technology in Society, 63, 101368. https://doi.org/10.1016/].techsoc.2020.101368

Hargittai, E., Piper, A. M., & Morris, M. R. (2019). From internet access to internet skills:
digital inequality among older adults. Universal Access in the Information Society, 18(4),
881-890. https://doi.org/10.1007/s10209-018-0617-5

ILO. (2020). Teleworking during the COVID-19 Pandemic and Beyond: A Practical Guide.
Geneva: International Labour Organisation.

OO,


https://doi.org/10.1108/ITP-12-2020-0870
https://doi.org/10.1108/ITP-12-2020-0870
https://doi.org/10.1177/1474515119897398
https://doi.org/10.1177/1474515119897398
https://doi.org/10.1007/s12232-022-00392-6
https://doi.org/10.1007/s12232-022-00392-6
https://doi.org/10.1080/1369118X.2020.1716043
https://doi.org/10.1080/1369118X.2020.1716043
https://doi.org/10.1093/workar/waw017
https://doi.org/10.1017/S0144686X19001776
https://doi.org/10.1017/S0144686X19001776
https://digital-strategy.ec.europa.eu/en/policies/desi-sweden
https://doi.org/10.1017/S0144686X17000356
https://doi.org/10.1017/S0144686X17000356
https://doi.org/10.1016/j.techsoc.2020.101368
https://doi.org/10.1007/s10209-018-0617-5

22

Differential Older Workers’ Experience with Technology-related  Arianna Poli et al.

Karpinska, K., Henkens, K., Schippers, J., & Wang, M. (2015). Training opportunities for
older workers in the Netherlands: a vignette study. Research in Social Stratification and
Mobility, 41, 105-114. https://doi.org/10.1016/j.rssm.2015.03.002

Komp-Leukkunen, K., Poli, A., Hellevik, T., Herlofson, K., Heuer, A., Norum, R., Solem,
P. E., Khan, J., Rantanen, V., & Motel-Klingebiel, A. (2022). Older workers in digitalizing
workplaces: a systematic literature review. The Journal of Aging and Social Change 12
(2), 37-59. https://doi.org/10.18848/2576-5310/CGP/v12i02/37-59

Kortmann, L. K., Simonson, J., Vogel, C., & Huxhold, O. (2021). Digitalisation and employ-
ees’ subjective job quality in the second half of working life in Germany. Social Indicators
Research. 162, 577-597. https://doi.org/10.1007/s11205-021-02854-w

Lazazzara, A., Karpinska, K., & Henkens, K. (2013). What factors influence training oppor-
tunities for older workers? Three factorial surveys exploring the attitudes of HR profes-
sionals. The International Journal of Human Resource Management, 24(11),2154-2172.
https://doi.org/10.1080/09585192.2012.725077

Lissitsa, S., Chachashvili-Bolotin, S., & Bokek-Cohen, Y. A. (2017). Digital skills and extrin-
sic rewards in late career. Technology in Society, 51, 46-55. https://doi.org/10.1016/].
techsoc.2017.07.006

Lossbroek, J., & Radl, J. (2019). Teaching older workers new tricks: workplace practices
and gender training differences in nine European countries. Ageing and Society, 39(10),
2170-2193. https://doi.org/10.1017/S0144686X1800079X

Mark, G., Kun, A. L., Rintel, S., & Sellen, A. (2022). Introduction to this special issue: the
future of remote work: responses to the pandemic. Human—Computer Interaction, 37(5),
397-403. https://doi.org/10.1080/07370024.2022.2038170

Martin, J. P. (2018). Live longer, work longer: The changing nature of the labour market
for older workers in OECD countries. IZA Discussion Papers 11510, Institute of Labor
Economics (IZA)

Nagel, L. (2020). The influence of the COVID-19 pandemic on the digital transformation of
work. International Journal of Sociology and Social Policy, 40(9/10), 861-875. https:/
doi.org/10.1108/ijssp-07-2020-0323

Neves, B. B., & Mead, G. (2020). Digital technology and older people: towards a sociological
approach to technology adoption in later life. Sociology, 55(5), 888-9035. https://doi.
org/10.1177/0038038520975587

OECD. (2018). OECD Reviews of Digital Transformation: Going Digital in Sweden. OECD
Publishing, Paris. http://dx.doi.org/10.1787/9789264302259-en

OECD. (2021). The Digital Transformation of SMEs. OECD Publishing, Paris. https:/doi.
org/10.1787/20780990

OECD (2015). Pensions at a Glance 2015: OECD and G20 Indicators. OECD Publishing,
Paris. http://dx.doi.org/10.1787/pension_glance-2015-en

Ogg, J., & Rasticova, M. (2020). Introduction: key issues and policies for extending work-
ing life. In A. Ni Léime, J. Ogg, M. Rasticova, D. Street, C. Krekula, M. Bédiova, &
I. Madero-Cabib (Eds.), Extended Working Life Policies: International Gender and
Health Perspectives (pp. 3-27). Cham: Springer International Publishing.

Oksa, R., Saari, T., Kaakinen, M., & Oksanen, A. (2021). The motivations for and well-being
implications of social media use at work among millennials and members of former gen-
erations. International Journal of Environmental Research and Public Health, 18(2), 803.

Phillipson, C. (2019). ‘Fuller’ or ‘extended’ working lives? Critical perspectives on changing
transitions from work to retirement. Ageing and Society, 39(3), 629-650. https://doi.
org/10.1017/50144686X18000016

Poli, A., Kelfve, S., Berg, K., & Motel-Klingebiel, A. (2021). Old-age diversity is underrepre-
sented in digital health research: findings from the evaluation of a mobile phone system

OO,


https://doi.org/10.1016/j.rssm.2015.03.002
https://doi.org/10.1007/s11205-021-02854-w
https://doi.org/10.1080/09585192.2012.725077
https://doi.org/10.1016/j.techsoc.2017.07.006
https://doi.org/10.1016/j.techsoc.2017.07.006
https://doi.org/10.1017/S0144686X1800079X
https://doi.org/10.1080/07370024.2022.2038170
https://doi.org/10.1108/ijssp-07-2020-0323
https://doi.org/10.1108/ijssp-07-2020-0323
https://doi.org/10.1177/0038038520975587
https://doi.org/10.1177/0038038520975587
https://doi.org/10.1787/20780990
https://doi.org/10.1787/20780990
https://doi.org/10.1017/S0144686X18000016
https://doi.org/10.1017/S0144686X18000016

Nordic journal of working life studies Volume 14 + Number S12 » May 2024

23

for post-operative progress monitoring in Sweden. Ageing and Society, 1-23. https://doi.
org/10.1017/50144686X21001641

Poli, A., Kostakis, I., & Barbabella, F. (2021). Receiving care through digital health technol-
ogies: drivers and implications of old-age digital health exclusion. Social Exclusion in
Later Life, 169.

Ragnedda, M. (2018). Conceptualizing digital capital. Telematics and Informatics, 35(8),
2366-2375. https://doi.org/10.1016/.tele.2018.10.006

Ragnedda,M.,Ruiu,M.L.,& Addeo,F.(2020). Measuring digital capital: anempirical investiga-
tion. New Media & Society,22(5),793-816. https://doi.org/10.1177/1461444819869604

Schuster, A. M., & Cotten, S. R. (2022). Differences between employed and retired older
adults in information and communication technology use and attitudes. Work, Aging and
Retirement, waac025.

Shambi, J. (2021). Redefining employee experience during the pandemic. Journal of Human
Resource and Sustainability Studies, 9(3), 434-438.

Shamsi, M., Takovleva, T., Olsen, E., & Bagozzi, R. P. (2021). Employees’ work-related
well-being during COVID-19 pandemic: an integrated perspective of technology accept-
ance model and JD-R theory. International Journal of Environmental Research and
Public Health, 18(22), 11888. Available at: https://www.mdpi.com/1660-4601/18/22/
11888

Shirmohammadi, M., Au, W. C., & Beigi, M. (2022). Remote work and work-life balance:
Lessons learned from the covid-19 pandemic and suggestions for HRD practitioners.
Human Resource Development International, 25(2), 163-181. https://doi.org/10.1080/
13678868.2022.2047380

Sostero, M., Milasi, S., Hurley, J., Fernandez-Macias, E., & Bisello, M. (2020). Teleworkability
and the COVID-19 crisis: a new digital divide? European Commission.

Statistics Sweden. (2023). ICT wusage in households and by individuals 2022 — Sweden. Avai-
lable at: https://www.scb.se/en/finding-statistics/statistics-by-subject-area/living-conditions/
living-conditions/ict-usage-in-households-and-by-individuals/

Tirado-Morueta, R., Rodriguez-Martin, A., Alvarez-Arregui, E., Ortiz-Sobrino, M. A., &
Aguaded-Gémez, J. 1. (2021). The digital inclusion of older people in Spain: techno-
logical support services for seniors as predictor. Ageing and Society, 1-27. https://doi.
org/10.1017/50144686X21001173

van Laar, E., van Deursen, A. J. A. M., van Dijk, J. A. G. M., & de Haan, ]. (2020).
Determinants of 21st-century skills and 21st-century digital skills for workers: a sys-
tematic literature review. SAGE Open, 10(1), 2158244019900176. https://doi.
org/10.1177/2158244019900176

Vasilescu, M. D., Serban, A. C., Dimian, G. C., Aceleanu, M. 1., & Picatoste, X. (2020).
Digital divide, skills and perceptions on digitalisation in the European Union—towards
a smart labour market. PLoS One, 15(4), €0232032. https://doi.org/10.1371/journal.
pone.0232032

Visser, M., Lossbroek, J., & van der Lippe, T. (2020). The use of HR policies and job sat-
isfaction of older workers. Work, Aging and Retirement, 7(4), 303-321. https://doi.
org/10.1093/workar/waaa023

Wang, B., Liu, Y., Qian, J., & Parker, S. K. (2021). Achieving effective remote working
during the COVID-19 pandemic: a work design perspective. Applied Psychology,
70(1), 16-59.

Warhurst, C., & Hunt, W. (2019). The Digitalisation of Future Work and Employment.
Possible Impact and Policy Responses. JRC Working Papers on Labour, Education and
Technology 2019-05, Joint Research Centre. Available at: https://ec.europa.eu/jrc/sites/
jresh/files/jre117404.pdf

OO,


https://doi.org/10.1017/S0144686X21001641
https://doi.org/10.1017/S0144686X21001641
https://doi.org/10.1016/j.tele.2018.10.006
https://doi.org/10.1177/1461444819869604
https://www.mdpi.com/1660-4601/18/22/11888
https://www.mdpi.com/1660-4601/18/22/11888
https://doi.org/10.1080/13678868.2022.2047380
https://doi.org/10.1080/13678868.2022.2047380
https://www.scb.se/en/finding-statistics/statistics-by-subject-area/living-conditions/living-conditions/ict-usage-in-households-and-by-individuals/
https://www.scb.se/en/finding-statistics/statistics-by-subject-area/living-conditions/living-conditions/ict-usage-in-households-and-by-individuals/
https://doi.org/10.1017/S0144686X21001173
https://doi.org/10.1017/S0144686X21001173
https://doi.org/10.1177/2158244019900176
https://doi.org/10.1177/2158244019900176
https://doi.org/10.1371/journal.pone.0232032
https://doi.org/10.1371/journal.pone.0232032
https://doi.org/10.1093/workar/waaa023
https://doi.org/10.1093/workar/waaa023
https://ec.europa.eu/jrc/sites/jrcsh/files/jrc117404.pdf
https://ec.europa.eu/jrc/sites/jrcsh/files/jrc117404.pdf

24 Differential Older Workers’ Experience with Technology-related  Arianna Poli et al.

Wood, S., Michaelides, G., Inceoglu, 1., Niven, K., Kelleher, A., Hurren, E., & Daniels, K.
(2022). Satisfaction with one’s job and working at home in the COVID-19 pandemic: a
two-wave study. Applied Psychology, n/a(n/a). https://doi.org/10.1111/apps.12440

Wrede, S. J. S., Rodil Dos Anjos, D., Kettschau, J. P., Broding, H. C., & Claassen, K. (2021).
Risk factors for digital stress in German public administrations. BMC Public Health,
21(1). https://doi.org/10.1186/s12889-021-12247-w

Xie, H., Fang, Y., Wang, M., Liu, J., & Lv, A. (2023). Providing digital technology training as
a way to retain older workers: the importance of perceived usefulness and growth need.
Work, Aging and Retirement. https://doi.org/10.1093/workar/waad004

OO,


https://doi.org/10.1111/apps.12440
https://doi.org/10.1186/s12889-021-12247-w
https://doi.org/10.1093/workar/waad004

