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Abstract
Purpose – The purpose of this study is to better understand technology adoption and working from home
(WFH) behaviour of micro and small enterprises (MSE) with 4 to 49 employees during the first (2020) and
second (2021) COVID-19 lockdowns in Switzerland.
Design/methodology/approach – This study uses two data sets gathered using computer-assisted
telephone interviewing surveys conducted with 503 managing directors of Swiss MSEs after the first and 506
MDs after the second COVID-19 lockdown period.
Findings – The study revealed that during the COVID-19 pandemic, WFH arrangements are related to the
adoption of technology by Swiss industry groups. Furthermore, industry characteristics and technology
adoption strategies are also associated with the long-term prospect of WFH. The overall result confirms the
predominant role of technology pioneers.
Research limitations/implications – The study focuses on MSEs in Switzerland during a specific
period. The data set includes mainly quantitative data. Future studies could investigate larger
enterprises in international contexts, integrating employees’ viewpoints founded on long-term gathered
qualitative data. The implications of this study include predictions about future WFH behaviour in
Swiss MSEs.
Originality/value – To the best of the authors’ knowledge, this is the first study collecting data in Swiss
MSEs after the two COVID-19 lockdowns in 2020 and 2021. As a result, this study offers a unique perspective
on a specific business segment, which accounts for around 70% of global employment.
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1. Introduction
Working from home (WFH) and how people use technology in home office settings have
attracted increasing attention during the COVID-19 pandemic (Battisti et al., 2022;
Nagel, 2020; Reuschl et al., 2022). Previous studies suggest that WFH generally depends
on the technology adoption of enterprises (Kali�canin, 2008) and the industry in which
they operate (Etheridge et al., 2020; Felstead and Reuschke, 2020). Recent research
(Reuschl et al., 2022) investigated the digital transformation (DT) of large organisations
during the COVID-19 pandemic. Our research interest, however, focuses on micro (less
than 10 employees) and small (10 to 49 employees) enterprises (MSEs) as they represent
the greatest number of businesses in Switzerland and globally, hence, substantially
contribute to the economy [Federal Statistical Office (FSO), 2020a; International Labour
Organization (ILO), 2022]. Specifically, MSEs, including the self-employed, account for
around 70% of global employment (International Labour Organization [International
Labour Organization (ILO), 2022]. In Switzerland, the MSE sector comprises 98.2% of
all companies [Federal Statistical Office (FSO), 2020a]. The COVID-19 outbreak has
increased the number of people working in digital settings (Nagel, 2020), and
“digitalisation calls for new ways of workplace communication and collaboration. . .”
(Kraus et al., 2022, p. 2). While cross-sectorial evidence on DT of work is available from
periodically administered household surveys (Etheridge et al., 2020; Felstead and
Reuschke, 2020), how the pandemic impacted the DT of work in MSEs has received
little scholarly recognition (Kimuli et al., 2021). Instead, SMEs have gained some
attention (Papadopoulos et al., 2020). However, it is unclear how during and after
COVID-19 lockdowns MSEs adopted digital technologies, were affected by WFH
behaviour across industry groups, and how their managing directors (MDs) viewed
WFH behaviours in the long term.

Based on this research gap, our study analyses MSEs’ WFH behaviours during the
first (2020) and second (2021) COVID-19 lockdowns in Switzerland. The study focuses
on the MSEs’ DT and aims to better understand how they reacted to the government-
induced COVID-19 lockdowns and regulations in terms of WFH and the DT of work. In
particular, our investigation seeks to improve the understanding of WFH behaviours
linked to the technology adoption and distinct industry groups, including a long-term
perspective. MDs’ long-time perspective may allow for developing approaches that help
MSEs in their strategic decision-making regarding technology investment and
technology adoption (Zhani et al., 2021) to be more competitive in the digital age. While
MSEs include firms with 1 to 49 employees, our study excluded firms with less than
four employees. Micro-enterprises with minimal staff tend to have small budgets and
limited resources and be preoccupied with daily business rather than paying attention
to DT and developing innovation strategies (Bai et al., 2021; Faherty and Stephens,
2016; Singh and Kumar, 2020).

Our paper contributes to the knowledge of remote work and the DT of Swiss MSEs
using a high-quality and unique dataset of two surveys participated by 503 MDs after
the first and 506 MDs after the second COVID-19 lockdown period. Our research also
contributes to the strategic intent of MSEs’ MDs regarding technological investments
and new work. This first single-country study can be extended to a larger geographical
context. The results show that IT-intensive industry groups are more likely to offer
WFH arrangements, which is frequently enhanced by the degree of technology
adoption. In the long-term, MSE MDs see WFH as a suitable alternative to conventional
work settings, provided operational circumstances allow for it. In practice, and as
highlighted by Teece (2018), strategic decision-making in MSE technology investments
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concerning WFH behaviours is crucial. Despite industry-specific differences, a
consistent strategy for working remotely is recommended.

We first outline relevant literature leading to three hypotheses. Next, the research design
specifies the sample, data collection and analysis method. We then comment on the results
before discussing contributions, recommendations and how limitations may lead to further
research.

2. Theoretical background and hypotheses
2.1 Working from home behaviour and digital transformation before and during
COVID-19
How people work in WFH settings relates to the DT of their organisation, as digital
technologies influence how people communicate and work together (Peter et al., 2020).
DT can be conceptualised as a multidimensional and technology-driven phenomenon
and the sum of changes generated using digital technologies affecting economics,
politics, and society (Schallmo and Williams, 2018). DT can also be described as
combining information, computing, communication and connection technologies,
generating significant changes (Vial, 2019; Wuersch et al., 2022). Economically, DT is
understood as using information and communication technologies (ICT) to achieve
increased economic value (Reddy and Reinartz, 2017). As such, digital applications
allow location-independent online collaborations and communication between
employees and managers, enabling WFH (Omrani et al., 2022; Panteli et al., 2022).
However, the DT of work exceeds the digital evolution of technologies in the workplace
and constitutes a strategic initiative transforming organisations and how people work
together (Schallmo and Williams, 2018). Strategically, adopting digital initiatives
influences business models and processes, and people’s interactions in everyday life to
create wealth (Pilkington, 2017). Battisti et al. (2022) confirm this phenomenon as under-
researched, especially the link between digital technology and remote working; and
Dabi�c et al. (2023, p. 2) outline the “[. . .]inordinate challenges in managing the transition
to the digitalisation of work [and] to assess how digital technologies affect the nature of
work”.

For over half a century and influenced by technological and social developments,
telework became what today is known as WFH (L�opez-Igual and Rodríguez-Modroño,
2020). WFH can be defined as “all types of work-related activities away from the
employer’s premises that are supported by ICT” (Messenger, 2019, p. 4). Three
generations of WFH include, first, the “home office” during the 1970s and 1980s as
cheap, ecological and stationary workplaces located near the employees’ homes and in
remote areas. The second generation, the “mobile office”, was about smaller and
lighter devices, such as laptops and mobile phones, which enabled separating place
and work so that work could be completed “here, there, anywhere and anytime”
(Kurkland and Bailey, 1999, p. 53). The last generation of “new ICT” was enabled by
networks and the cloud to store information, leading to “virtual offices” allowing
employees to work outside the employer’s premises (Messenger, 2019). With DT,
technological infrastructure (among others) is required to provide (virtual) offices and
internet connectivity (Omrani et al., 2022), enabling future work settings, including
WFH.

Switzerland has a longstanding tradition of WFH. In the 18th century, families in
the countryside produced flax yarn and linen cloth for master weavers in the cities
(Tanner, 2015). Nowadays, ICT are a decisive factor that influences the development
and performance of telework, such as working remotely from the main site of
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operations. COVID-19 fast-tracked the DT of organisations and increased WFH
(Nagel, 2020). The pandemic and subsequent lockdowns often led to work relocation
from employers’ premises to employees’ home offices. During the two lockdowns in
Switzerland, the government decreed WFH to reduce COVID-19 infections by
encouraging telework, online trade and digital communication. This sudden change
to WFH was made possible by existing digital working environments. COVID-19
accelerated the DT of work significantly, depending on the firms’ technology adoption
and industry groups.

2.2 Swiss micro and small enterprises’ working from home behaviours related to technology
adoption during COVID-19
The degree of DT of work varies with an organisation’s technology adoption. It uses a
typology that classifies certain organisations as digital (or technological) “pioneers” if
they are consistently “trying to make a competitive advantage through being first in a
new field” (Kali�canin, 2008, p. 91). The pioneer position is generally considered a good
strategic option in innovation studies (Lieberman and Montgomery, 1988, 1998;
Pantano et al., 2022). Being first can have the advantage of developing superior
technological innovations, which are hard to copy by competitors; gaining a positive
image and reputation as a technological pioneer; and retaining current customers or
attracting new ones (Pantano et al., 2022). The drawbacks, however, include high
initial costs and uncertain technologies and markets (Lieberman and Montgomery,
1988, 1998).

Other organisations, which start adopting new technologies as soon as they know the
experiences of others, can be categorised as “early followers”. In contrast to pioneers, “early
followers” save on innovation costs and capitalise on the pioneers’ mistakes. However, they
have to compete against the pioneers’ first-mover advantage (FMA) (Pantano et al., 2022).
Finally, the last group of “late adopters” (or late followers) only implement new technologies
when essential (Mancha and Shankaranarayanan, 2020) and thus have a “wait-and-see
attitude until the best solution emerge[s] in the market” (Park, 2020, p. 1757). In the high-tech
market, the three categories follow the logic of the entry order and are “product leader, fast
follower and late follower” (p. 1757), using generally used definitions (Lieberman and
Montgomery, 1988; Shamsie et al., 2004). In the field of DT of organisations, the three
categories apply to both “born digital” (e.g. Amazon, Uber, Airbnb) and “pre-digital”
companies (Chanias et al., 2019), and whether an organisation is a pioneer or a follower is a
strategic decision (Kali�canin, 2008).

Being a pioneer or an early follower of ICT was an advantage when COVID-19
impacted society and businesses, and WFH suddenly became mandatory as business
operations, processes, and organisational structures were already in place. This FMA
allowed technologically advanced enterprises to achieve increased economic value
(Kretschmer and Khashabi, 2020). Organisations ideally have a holistic digital
internal communication strategy; hence, employees are digitally skilled and keen to
collaborate with others using digital platforms and virtual spaces, and enterprises
have embedded a digital culture (Wuersch et al., 2020, 2022). Digital or technological
pioneers are agile in adapting WFH or even work-from-everywhere (WFX) settings
(Smite et al., 2021, 2023).

The effects of COVID-19 on the DT of work within MSEs have attracted little scholarly
attention (Battisti et al., 2022; Dabi�c et al., 2023; Kimuli et al., 2021). In particular, it is
unknown how MSEs in Switzerland have adopted digital technologies during and after the
two COVID-19 lockdowns, especially as technology adoption is both linked toWFH (Battisti
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et al., 2022; Dabi�c et al., 2023; Kimuli et al., 2021; Kraus et al., 2022; Kretschmer and
Khashabi, 2020; Omrani et al., 2022; Smite et al., 2021, 2023) and DT (Kali�canin, 2008;
Lieberman and Montgomery, 1988, 1998; Park, 2020; Peter et al., 2020; Vial, 2019; Wuersch
et al., 2022; Zhani et al., 2021). Therefore, H1 tests the association between WFH behaviours
and technology adoption during the first and second lockdowns:

H1. WFH arrangements are related to technology adoption that reflects the degree of
DT embraced by SwissMSEs.

2.3 Working from home behaviours of Swiss micro and small enterprises during COVID-19
according to industry groups
The ability to WFH or WFX generally depends on a firm’s industry affiliation. Similarly,
before COVID-19, between 2001 and 2019, WFH behaviours varied in Switzerland
depending on the industry. For example, in 2017, 52.7% (2018: 55.3%; 2019: 58.4%) of all
employees in the ICT and marketing industry worked either part-time or full-time from
home. On the other hand, the percentages of employees WFH were different per industry
with generally little variation over the years; for example, in the Production and
Manufacturing industry 17.6% (2018: 18.3%; 2019: 18.2%) or in Health and Social services
13.4% (2018: 14.3%; 2019: 14.5) [Federal Statistical Office (FSO), 2020b].

During the COVID-19 pandemic, the WFH percentages raised significantly per
industry. Specifically, workers in industries and occupations characterised as suitable
for WFH saw massive rises in the prevalence of WFH, showed a higher proportion of
WFH, and higher productivity (Etheridge et al., 2020; Felstead and Reuschke, 2020). For
example, in their report on UK data, Etheridge et al. (2020) found the “Information and
Communication” industry had the highest degree of WFH before and during the first
lockdown. Similarly, Adams-Prassl et al.’s (2020) study across the UK and USA
reported that the “Information and Communication” industry had the highest ability to
WFH. The situation was similar in Switzerland, where in 2020, of all employees in the
ICT and Marketing industry, 76.35% (2021: 86.4%) engaged in a WFH arrangement
[Federal Statistical Office (FSO), 2020b].

While there are statistics illustrating the situation per industry of all employees in
Switzerland [Federal Statistical Office (FSO), 2020b], no scholarly investigation into the
WFH behaviours of Swiss MSEs during and after the pandemic could be found. Achieving a
better understanding of theWFH behaviours of this resource-constrained economic segment
is important as small enterprises can gain a competitive advantage, particularly when using
a resource-based model towards innovation (Maiti et al., 2020). Furthermore, MSEs have
encountered particular challenges due to sudden changes to business operations caused by
COVID-19 (Cotterell and Bowen, 2021). To conclude, the degree to which WFH is practised
depends on industry group association [Adams-Prassl et al., 2020; Etheridge et al., 2020;
Felstead and Reuschke, 2020; Federal Statistical Office (FSO), 2020b]; and at the same time,
ICT are an important enabler of value creation and service delivery (Kali�canin, 2008; Omrani
et al., 2022; Pantano et al., 2022; Peter et al., 2020; Zhani et al., 2021). Therefore, H2 tests the
association between the proportions of employees WFH in Swiss MSEs and industry
groups:

H2. WFH arrangements are related to industry groups, which reflect the degree of
reliance on ICT in their service delivery to Swiss consumers.
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2.4 Long-term predictions of working from home behaviours of Swiss micro and small
enterprises after the two lockdowns
DT of organisations involves “without doubt, institutional change” (Hinings et al., 2018,
p. 55) and impacts employee roles, leadership and organisational culture (Wuersch et al.,
2022). It can be argued that digital workplaces (DWP) may be maintained in the future
because of their benefits, such as increased innovation and productivity and improved
corporate operational efficiency and performance (Peter et al., 2020). Indeed, during the last
two decades, 2001–2019, there has been a general upward trend in the WFH behaviour of
employees in Switzerland [Federal Statistical Office (FSO), 2020b]. This trend was boosted
in 2020 and 2021 with a significant increase in WFH due to COVID-19 government
restrictions. After the restrictions were lifted, some employees returned to their workplace at
the employers’ premises while others fully or partly maintained theirWFH arrangement.

The literature offers some predictions of howWFH behaviour may develop in the long term.
Focusing on how technology adoption groups behave in themarket, it is suggested that pioneers
can benefit from FMA by using economies of scale, controlling scarce resources and developing
market knowledge. Thus, pioneers have a competitive advantage over later market entrants and
can persist for a long time (Suarez and Lanzolla, 2007). In addition, firms using ICT and related
processes improved operational and financial performance (Barua et al., 2004). Hence, pioneers
with DWP are likely tomaintainWFH and its associated advantages.

In contrast, the situation with industry groups may differ. While some industries, such as
banks, may accelerate their DT processes and become increasingly digital, the number of
employees WFH may remain the same for other industry groups, such as Commerce and
Sales, where face-to-face client contact may remain important in the future (Diener and
Špa�cek, 2021). It is unclear how Swiss MSEs’ WFH behaviours may develop in the long
term. Such a long-term prospect would benefit other related industries, including public
transport, energy and housing.

Besides the benefits of WFH, the drawbacks should also be considered moving forward.
For example, social and professional isolation may lead to reduced interpersonal
networking, less informal learning, and a lack of visibility, resulting in fear of limited
opportunities for promotion, rewards and performance feedback (van der Lippe and
Lipp�enyi, 2020). Such drawbacks may vary across industries and MSEs’ organisational
cultures. Therefore, the manager’s role is crucial in the firm’s long-term evolution (Ofori-
Amanfo et al., 2022) and requires a transformational leadership style (Ofori-Amanfo et al.,
2022; Kafetzopoulos and Gotzamani, 2022), especially as innovation is the variable that
correlates technology orientation (adoption) with performance (Zhani et al., 2021), and might
vary depending on industry group association [e.g. Adams-Prassl et al., 2020; Etheridge
et al., 2020; Felstead and Reuschke, 2020; Federal Statistical Office (FSO), 2020b]. Therefore,
H3 tests MSE MDs’ long-term prospects of WFH related to technology adoption and
industry groups:

H3. Long-term WFH arrangements are related to technology adoption and industry
groups of the SwissMSEs.

Surveying 1,009 MDs in various industries and technology adoption groups across Switzerland’s
German, French and Italian language regions allowed for testing of our hypotheses.

3. Research design
Two surveys conducted in 2020 and 2021 provided insights into the state of home office and
technology use in MSEs, driven by COVID-19. In contrast to the work of Kraft et al., 2022
that collected survey data in 2017, our paper focuses on the 2020 and 2021 sample periods to
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provide a suitable context for our study on the WFH arrangements during the pandemic.
Both surveys were conducted with MSE MDs using the computer-assisted telephone
interviewing) method. CATI is a well-established survey approach suitable for large
volumes of telephone/mobile phone interviews (Kim and Couper, 2020). Interviews use a
predefined questionnaire supported by software applications. Accuracy-enhancing built-in
logic skips questions that do not apply or looks for further details, if required. Appendix 1
illustrates a selection of questions used in the CATI survey; and Appendix 2 provides an
overview of the questions as per Appendix A relating to the hypotheses.

The initial CATI survey was carried out between 19 August and 7 October 2020, during
the first two pandemic waves, after the Swiss Federal Council’s first home office
recommendation was lifted on 22 June 2020. The second CATI survey was conducted
between 16 June and 27 July 2021, shortly before a new governmental home office
recommendation came into force. Both surveys were designed similarly.

The sample of the first wave (2020) included 503 MSE MDs. The population comprised
around 153,000 firms with 4 to 49 employees across Switzerland [Federal Statistical Office
(FSO), 2019]. The confidence interval of the overall sample was 6 4.5% with a certainty of
95% (50/50 distribution). The random sample reflected a structurally identical picture of the
population and was proportionate to company size categories (Table 1). Hence, the results can
be extrapolated to the total population, considering the confidence interval. The distribution of
the MSE size categories (number of employees) was ensured using quota control; the
distribution by major region was achieved through pre-address stratification. The sample of
the second wave (2021) included 506 MSE MDs and was carried out in the same way as the
first study. The confidence interval of the total sample was 64.4% with a certainty of 95%
(50/50 distribution). The response rate was 3.4% for the first and 3.6% for the second survey.

Table 1 shows the actual distribution of the examined firm size categories in Switzerland
(second column) and the proportional distribution of the survey participants per survey
(third and fourth columns).

A further breakdown of the data in Table 2 summarises the first and the second wave
survey respondents by language region. The actual distribution of the main Swiss

Table 1.
Distribution of

survey participants
and distribution of

MSEs in Switzerland

Business size
Actual distribution (%)

(FSO, 2019)
Proportional sample (%)

2020 (n¼ 503)
Proportional sample (%)

2021 (n¼ 506)

4–9 employees 66 330 (66) 326 (64)
10–19 employees 22 110 (22) 114 (23)
20–49 employees 12 63 (12) 66 (13)
Total 100 100 100

Source: Table by authors

Table 2.
Distribution of

survey respondents
by three main Swiss

languages

Language region Actual distribution (%) (FSO, 2023) N Column (%)

Swiss French 24.6 256 25.4
Swiss German 66.9 683 67.7
Swiss Italian 8.5 70 6.9
Total 100 1,009 100.0

Source: Table by authors
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languages [Federal Statistical Office (FSO), 2023] shown in the second column corresponds
closely to the distribution of the aggregated surveys presented in column four.

The surveys considered standard ethical requirements such as confidentiality to the
participants and the possibility of exiting the interview process at any point. Participation in
the survey was voluntary, and participants were not given any incentives.

After completing the data collection process, the raw data sets of both surveys were
combined, resulting in a total of 1,009 records. The participating businesses were
categorised according to their size, language region and industry. Variables coded in
German, French or Italian were translated into English and imported into IBM SPSS
Statistics (version 27). Data cleaning was carried out to exclude missing values. To examine
data distributions, we used boxplots; observations three times more than the interquartile
range of the data set were considered outliers and excluded.

From the MSEs samples emerged 16 industry groups, determined according to their
respective economic activities following the current General Classification of Economic
Activities (NOGA) of the Federal Statistical Office of Switzerland [Federal Statistical Office
(FSO), 2008]. Using similar logic, the 16 industry groups were further aggregated according
to their similarity in the production process and delivery of goods and services. As a result,
the 16 groups were reclassified into five key industry groups (see Appendix 3 for
constituents of the five groups) to obtain adequate subsample sizes for statistical analyses.
Among these five industry groups, we highlight the “Construction and Manufacturing”
group, which may appear somewhat peculiar in the context of WFH, especially the
construction component. Indeed, the technical aspect of the construction industry presents a
significant challenge for implementing the WFH arrangements over the pandemic period.
However, this does not negate the possibility of some employees adopting the WFH
arrangements, which may include digital off-site activities such as conducting online
meetings, writing emails, using digital tools (e.g. 3D modelling) and applying other digital
technologies (Leontie et al., 2022).

Finally, the application of statistical procedures resulted in the following tables.

4. Results
We initially compared means for the WFH ratios (WFHR) calculated as the number of
employees whoWFH during the lockdowns, divided by the total number of employees (full-
time and part-time) reported for the MSEs. The WFHRs were categorised by technology
adoption, industry groups and the MDs’ long-term prospects of WFH arrangements, using
the two-tailed independent sample t-test and summarised by the survey year. Our
preliminary analysis suggested a low degree of positive skewness in the data set.
Accordingly, the bootstrap procedure was used to provide robust estimates of standard
errors for the t-tests (Rousselet et al., 2021). We further conducted tests of associations on the
proportions grouped by industries, technology groups and sample periods.

4.1 H1 results
First (Table 3), we examined the possible association between adopting WFH arrangements
and the technology group, defined by three distinct subgroups: pioneers, early followers and
late followers. We created a new grouping variable, which assigns a value of one for MSEs
with four or more employees who opted for WFH arrangements (“WFH> 0”) and zero
otherwise (“WFH ¼ 0”). Using this grouping procedure, Panel A suggests that 72.1%
( ¼ 468/649) of employees in the whole sample worked from home over the two survey
periods. As expected, the pioneers group has the largest proportion of employees who
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worked from home (83.4% ¼ 126/(126þ 25)), followed by early followers (73.9% ¼ 226/
(226þ 80)) and late followers (60.4%¼ 116/(116þ 76)).

The Pearson Chi-squared test statistic is used to determine if there is an association
between the row (technology group) and column (WFH arrangements) variables. The results
based on the whole sample in Panel A have a chi-squared statistic of 23.16 (df ¼ 2, 2-tailed),
and thus, the null hypothesis of independence can be rejected at the 5% level. This provides
evidence of a strong association between WFH arrangements and the technology group. As
shown in Panel B, a similar conclusion can be drawn for the 2020 and 2021 subsamples.

In Column 2 of Panel A, the column percentages indicate that out of 468 MSEs that
report WFH> 0, 26.9% are categorised as pioneers, while 48.3% and 24.8% are early
and late followers, respectively. A comparison of the WFH> 0 and WFH ¼ 0
proportions was conducted using a z-test. Notably, for the pioneers, the proportion of
employees who adopted WFH arrangements is significantly higher than those who did
not WFH (p-value < 0.05). Conversely, late followers show a significantly higher
proportion of employees who did not WFH (42%). For this group, the test statistic for a
difference in the proportions (WFH> 0 and WFH ¼ 0) is statistically significant at the
5% level (marked with “*”). When the test was repeated by survey periods in Panel B, we
found a similar pattern; thus, the findings in Panel A are robust across the survey
periods. The overall result suggests a statistically significant relationship between the
variables “WFH arrangements” and “technology group” in the data sets. Hence, the main
result from Table 3 supports the first hypothesis that suggests WFH arrangements are
related to technology adoption.

Table 3.
Employees’WFH

behaviour by
technology group

Technology group

WFH arrangements
WFH> 0 WFH¼ 0

n Col (%) n Col (%)

Panel A: Technology group, whole sample (n¼ 649)
Pioneers 126 26.9* 25 13.8
Early followers 226 48.3 80 44.2
Late followers 116 24.8 76 42.0*
Total 468 100.0 181 100.0
Chi-Sq test stat.¼ 23.16*, df¼ 2

Panel B: Technology group, by year
Yr. 2020 (n¼ 329)
Pioneers 55 23.8* 13 13.3
Early followers 122 52.8 41 41.8
Late followers 54 23.4 44 44.9*
Total 231 100.0 98 100.0
Chi-Sq test stat.¼ 16.07*, df¼ 2

Yr. 2021 (n¼ 320)
Pioneers 71 30.0* 12 14.5
Early followers 104 43.9 39 47.0
Late followers 62 26.1 32 38.5*
Total 237 100.0 83 100.0
Chi-Sq test stat.¼ 9.04*, df¼ 2

Notes: “*”on the far-left column denotes the Pearson Chi-Square Test statistics that can be rejected at the
5% level of statistical significance. “*” in the column proportion (“Col (%)”) denotes the difference in
proportions of the same technology group that is statistically significant at the 5% level
Source: Table by authors
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4.2 H2 results
Next (Table 4), we performed the same tests as before, but this time with the industry group,
allowing investigation into the association betweenWFH arrangements and industry groups.

For the test of association, the Pearson Chi-squared test statistics range from 10.86 to 28.45
in both Panels, thus providing evidence that the null hypothesis of no association between
WFH arrangements and the industry group can be rejected at the 5% level of statistical
significance. The results for the whole sample in Panel A suggest the IT and Media industry
comprises 17.1% of the sample, with one or more employees WFH. This result contrasts with
the corresponding proportion of 3.9% of employees who did not WFH. The test for a difference
in these proportions has a p < 0.05, suggesting evidence of a significant difference in these
proportions. For industries represented by Commerce and Sales and Construction and
Manufacturing, significantly larger proportions of employees who did not WFH are reported
compared with the proportions of employees who worked from home. However, for Financials
and Services and Health and Education, there is no evidence of a significant difference in
proportions forWFH> 0 andWFH¼ 0 in the whole sample.

Analyses by sample periods in Panel B suggest the IT andMedia industry results remain
largely unchanged, showing evidence of significantly larger proportions of employees who

Table 4.
Employees WFH
behaviour by
industry group

Industry group

WFH arrangements
WFH> 0 WFH¼ 0

n Col (%) n Col (%)

Panel A: Industry group, whole sample (n¼ 642)
Commerce and Sales 75 16.2 47 26.3*
Construction and Manufacturing 140 30.2 70 39.1 *
Financials and Services 140 30.2 43 24.0
Health and Education 29 6.3 12 6.7
IT and Media 79 17.1* 7 3.9
Total 463 100.0 179 100.0
Chi-Sq test stat.¼ 28.45*, df¼ 4

Panel B: Industry group, by year
Yr. 2020 (n¼ 331)
Commerce and Sales 38 16.3 30 30.6 *
Construction and Manufacturing 75 32.2 38 38.8
Financials and Services 72 30.9* 19 19.4
Health and Education 15 6.4 9 9.2
IT and Media 33 14.2* 2 2.0
Total 233 100.0 98 100.0
Chi-Sq test stat.¼ 21.38*, df¼ 4

Yr. 2021 (n¼ 311)
Commerce and Sales 37 16.1 17 21.0
Construction and Manufacturing 65 28.3 32 39.4
Financials and Services 68 29.6 24 29.7
Health and Education 14 6.0 3 3.7
IT and Media 46 20.0* 5 6.2
Total 230 100.0 81 100.0
Chi-Sq test stat.¼ 10.86*, df¼ 4

Notes: “*”on the far-left column denotes the Pearson Chi-Square Test statistics that can be rejected at the
5% level of statistical significance. “*” in the column proportion (“Col (%)”) denotes the difference in
proportions of the same industry group that is statistically significant at the 5% level
Source: Table by authors
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worked from home in both sample periods. Although the Financials and Services industry
shows evidence of a significantly larger proportion of employees opting for WFH, such
evidence only exists for the 2020 sample period. The results in Table 4 support the second
hypothesis thatWFH arrangements are related to industry groups over the pandemic period.

4.3 H3 results
Finally (Tables 5 and 6), we considered the “long-term WFH” variable examining the association
between technology and industry groups and how they may differ in the proportions of employees
adopting WFH arrangements. Tests of association and differences in proportions were conducted
using the whole sample and by survey periods. Panels A and B (Table 5) are the results for the
technology group,while Panels C andD (Table 6) summarise the results by industries.

The results presented in Panels A and B (Table 5) suggest an association between long-term
WFH and technology group, evidenced by high Pearson Chi-squared test statistics, which are
significant at the 5% level. There is also evidence of a significant association between long-
term WFH and industry group for the 2020 survey (at the 5% level of statistical significance),
as shown in Panel D (Table 6). However, such evidence is not found in the 2021 cohort.

For the MSE MDs who expect more employees to take up the long-term WFH approach,
more than 60% of respondents are early followers. Specifically, the proportions reported in the
far-right column of Table 5 are significantly larger than the corresponding proportions with
“fewer” or the “same” number of employees taking up WFH arrangements. Additionally, late

Table 5.
Long-termWFH by
technology group

Technology group

Long-termWFH
Fewer (1) Same (2) More (3)

n Col (%) n Col (%) n Col (%)

Panel A: Technology group, whole sample (n¼ 648)
Pioneers 40 29.0 78 21.4 31 21.4
Early followers 53 38.4 162 44.4 93 64.1*(1),(2)

Late followers 45 32.6*(3) 125 34.2*(3) 21 14.5
Total 138 100.0 365 100.0 145 100.0
Chi-Sq test stat.¼ 28.67*, df¼ 4

Panel B: Technology group, by year
Yr. 2020 (n¼ 328)
Pioneers 3 21.4 45 20.7 19 19.6
Early followers 4 28.6 97 44.7 64 66 0.0*(1),(2)

Late followers 7 50.0*(3) 75 34.6*(3) 14 14.4
Total 14 100.0 217 100.0 97 100.0
Chi-Sq test stat.¼ 18.89*, df¼ 4

Yr. 2021 (n¼ 320)
Pioneers 37 29.8 33 22.3 12 25.0
Early followers 49 39.5 65 43.9 29 60.4*(1)

Late followers 38 30.7 50 33.8*(3) 7 14.6
Total 124 100.0 148 100.0 48 100.0
Chi-Sq test stat.¼ 9.49*, df¼ 4

Notes: “*”on the far-left column denotes the Pearson Chi-Square Test statistics that can be rejected at the
5% level of statistical significance. For each significant pair, the key of the category with the smaller
column proportion appears in the category with the larger column proportion. Significance level for
numbered proportions (“1”,“2”, “3”) is 5%
Source: Table by authors
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followers tend to exhibit significantly larger proportions of MSEs with the “same” or “fewer”
numbers of employees WFH in the long term. For the pioneers, there is no evidence of a
significant difference in proportions across the three response categories, with proportions
ranging from 21.4% to 29%, as shown in Panel A. The test of no association between the
column and row variables is rejected in the whole sample and across the sample period,
suggesting clear evidence of an association between the long-termWFH arrangements and the
adoption of technology by SwissMSEs.

The Financials and Services industry in Panel D (Table 6) provides evidence of MSEs
expecting more employees to take up WFH arrangements in the future. For the Commerce
and Sales industry, a significantly larger proportion of MSE MDs expects the same number
of employees WFH compared with respondents who expect more employees to take up
WFH arrangements. However, in the 2021 subsample tabulated at the bottom of Panel D,
there is no evidence of an association between the column and row variables. Consistently
with the results presented in Table 4, this would suggest that WFH is viewed mainly as an
alternative to the conventional work settings in the 2020 survey. In the subsequent 2021
survey, MDs revised their long-term expectations downwards regarding WFH. Overall,

Table 6.
Long-termWFH by
industry group

Industry group

Long-termWFH
Fewer (1) Same (2) More (3)

n Col (%) n Col (%) n Col (%)

Panel C: Industry group, whole sample (n¼ 641)
Commerce and Sales 26 19.1 76 20.9 19 13.5
Construction and Manufacturing 41 30.1 131 36.0 36 25.5
Financials and Services 41 30.2 91 25.0 51 36.2*(2)

Health and Education 7 5.2 24 6.6 10 7.1
IT and Media 21 15.4 42 11.5 25 17.7
Total 136 100.0 364 100.0 141 100.0
Chi-Sq test stat.¼14.93, df¼ 8

Panel D: Industry group, by year
Yr. 2020 (n¼ 331)
Commerce and Sales 1 7.1 54 24.7*(3) 12 12.2
Construction and Manufacturing 7 50.0 80 36.5 26 26.5
Financials and Services 4 28.6 49 22.4 37 37.8*(2)

Health and Education 2 14.3 15 6.8 7 7.1
IT and Media 0 0.0 21 9.6 16 16.4
Total 14 100.0 219 100.0 98 100.0
Chi-Sq test stat.¼ 20.74*, df¼ 8

Yr. 2021 (n¼ 328)
Commerce and Sales 25 20.5 22 15.2 7 16.3
Construction and Manufacturing 34 27.9 51 35.2 10 23.3
Financials and Services 37 30.3 42 29.0 14 32.6
Health and Education 5 4.1 9 6.1 3 7.0
IT and Media 21 17.2 21 14.5 9 20.8
Total 122 100.0 145 100.0 43 100.0
Chi-Sq test stat.¼ 4.96, df¼ 8

Notes: “*”on the far-left column denotes the Pearson Chi-Square Test statistics that can be rejected at the
5% level of statistical significance. For each significant pair, the key of the category with the smaller
column proportion appears in the category with the larger column proportion. Significance level for
numbered proportions (“1”,“2”, “3”) is 5%
Source: Table by authors
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there is sufficient evidence to support the third hypothesis that long-term WFH
arrangements are related to technology adoption and industry groups.

5. Discussion
This study analysed the DT behaviours of MSEs in WFH settings during the first and second
mandated COVID-19 lockdowns in Switzerland. It extends prior research by investigating the
prevalence of WFH, the application of technological (digital) typologies, the differences across
industries within the MSE sector, and the MDs’ strategic long-term view of WFH. The
following discussion highlights the contributions to the literature and practice, proposes
practice recommendations, points out the limitations and offers avenues for further research.

5.1 Contributions to the literature
From amethodological perspective, this research contributes to the literature with a unique and
robust dataset comprising two surveys, each with over 500 telephonic responses gathered from
MSE MDs across the major language regions in Switzerland. In contrast to previous studies
that investigated large organisations (Reuschl et al., 2022), we focused on the MSE sector as it
represents the greatest number of businesses in Switzerland and globally [Federal Statistical
Office (FSO), 2020a; International Labour Organization (ILO), 2022].

The degree of progress of DT and, thus, the use of technology is a deciding factor in the
MSEs’WFH ability. Our study suggests that MSEs leading the adoption of technology (pioneers)
implemented WFH arrangements to a higher degree than the early and late followers, with the
late followers lagging substantially. Consistent with Carayannis andWang (2012), early followers
demonstrated their adaptive nature as they competed with pioneers. Hence, the early followers
adapted quite well to WFH requirements during the two COVID-19 lockdowns in Switzerland.
However, it became apparent that late followers generally rely on physical human interactions in
delivering their services, as demonstrated by the Health and Education industry.

This MSE-focused study supports evidence from previous observations on household
surveys (Etheridge et al., 2020; Felstead and Reuschke, 2020) that the degree of WFH strongly
depends on the industry in which enterprises work in. Like earlier studies, we found that the IT
and Media industry had the highest degree of WFH (Etheridge et al., 2020), followed by
Financials and Services (Adams-Prassl et al., 2020). In the MSE sector specifically, it appears
that IT-intensive industry groups offer a higher chance to work remotely, with technology
acting as an enabler of new business models like WFH. As alluded to by Cziesla (2014) and
Kraft et al. (2022), suchmodels can be assumed to further increase DT.

In reviewing the literature, no research was found on the MSE WFH discussion with a long-
term, strategic perspective. While overall historical data [e.g. Federal Statistical Office (FSO),
2020b] merely show an upward trend toward WFH, this research provides more nuanced
findings. The MSE MDs’ views suggest a relationship between long-term WFH arrangements
and technology adoption. That is, MDs see WFH as an appropriate alternative to the
conventional work settings wherever it is suitable – and required again in extraordinary
situations. Somewhat surprisingly, this view was stronger in 2020 than in 2021, which may be
related to relaxed pandemic restrictions and control measures. Therefore, it would be interesting
to conduct a new survey asking theMSEMDs’ perspectives again. However, the new uncertainty
of the current and rising worldwide energy crisis may be an additional factor coming into play,
potentially triggeringWFH so enterprises can save energy and transportation costs.

Another important finding is that the MSE MDs within the Financial and Services
industry predict more of their staff will be working remotely. This view may imply that this
industry group can further increase the degree of DT. It is consistent with Diener and
Špa�cek (2021), who found the need for banks to accelerate their DT process to become more
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digitally developed. In contrast, the Commerce and Sales industry group’s perspective is
that the number of employeesWFHwill remain stable, suggesting that theWFH potential is
limited as face-to-face contact with customers is still important.

Overall, our study confirms some existing research and extends the literature with a
unique data set on MSEs, their MDs’ strategic view and the CATI approach that was not
found in previous studies.

5.2 Contributions and recommendations to practice
Our study shows that MSE technology investments and WFH behaviours are linked to
business practice and strategic decision-making. Regarding their strategic intent, MSE
pioneers seem to have strategies for new work and a technology roadmap towards higher
adoption of WFH arrangements. On the other hand, early followers have a less stringent
strategic intent to adopt WFH (like the late followers). Therefore, we recommend that firm-
wide debates on needs and options for WFH be linked with technology roadmap
discussions, implying senior management has technology knowledge and planning skills
forWFH strategies.

However, senior management often does not possess the required digital knowledge and
skills (Scheurer, 2005; Omrani et al., 2022) for effective (strategic) decision-making. Therefore,
we further recommend digital capability development for senior executives. Digital capabilities
are a fundamental element of understanding DT (Battisti et al., 2022; Malchenko et al., 2020) for
DT readiness (Švarc et al., 2021), and developing such digital capabilities is a strategic tool for a
business entity (Ofori-Amanfo et al., 2022; Pagoropoulos et al., 2017).

Some industries have low WFH adoptions (e.g. Commerce and Sales and Construction and
Manufacturing) due to the nature of the firms, including tasks, roles, process structures
and customers, while others have high WFH adoptions (e.g. IT and Media and Financials and
Services). While industry-specific differences exist, we recommend that management
investigates the potential for further expanding the WFH arrangements. This may include
evaluating how cloud systems, artificial intelligence or social media may contribute to the
operations and opportunities of MSEs. This may result in an organisational change process,
including cultural change. Hence, a clear and consistent strategic digital approach for remote
work is vital across all industries. As such, consideration must be given, for example, to
organisational and individual capabilities and their potential development, current (and future)
organisational values (e.g. sustainability), customer needs, risk mitigation (e.g. pandemic) and
policy implementation (Bai et al., 2021; Neher et al., 2022).

Organisational policies play an essential role in DT and digitisation across all industry
sectors and technology groups as they focus on using digital technologies in their internal
processes to shape the organisation, management, culture and values (Torfs et al., 2022).
Therefore, we recommend that MSEs integrate digital policies mainly to alleviate legal,
ethical, reputational and security risks (Mazzei and Butera, 2016). At the same time, we
recommend that policymakers offer a standardised toolset to MSEs as they may not have
the resources and skillset to create comprehensive digital policies. It would also be helpful if
policymakers could provide training programs to support MSEs in the digital age.

As IT-intensive industries are more likely to adopt WFH arrangements, employees will
also have higher expectations about WFH, such as flexible WFX options, thus adding
pressure on management to take proactive action. This management challenge is further
driven by individual (and changing) employee preferences for WFH, resulting in many firms
still experimenting to find the right balance between employee and manager expectations
(Smite et al., 2023). Our research results suggest that early followers have the highest
intention to provide WFH opportunities in the future and, therefore, may become more
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attractive employers. Consequently, we recommend that management creates conditions to
meet employees’ expectations for work flexibility.

Industries with low WFH adoption and a high share of late followers (e.g. Health and
Education) may strategically focus on technology adoption to increase work efficiencies
than on enablingWFH in the long term. Nevertheless, for industries with lowWFH adoption
and late follower firms, we propose a blended approach with WFH being an optional
component but not a determining factor in their strategies. For example, in the education
sector, a non-pioneer sector, COVID-19 has demonstrated the importance of face-to-face
teaching for many students while at the same time acknowledging the benefits of (remote)
online pedagogy (Ní Fhloinn and Fitzmaurice, 2021). Hence, student diversity needs to be
considered for the mode of teaching. While remote education may not be appropriate for
some students, digital tools in the classroom, however, are indispensable nowadays.

Overall, the discussion on technology groups illustrates the variation between the
pioneers, the early followers and the late adopters. However, it does not imply a tendency
that the pioneers are better than the laggards. Eventually, the industry and the customers
will influence the work mode. However, each MSE chooses to exploit their digital potential
and options for WFH within its environment. MDs’ long-time perspective will guide MSEs’
strategic decision-making regarding technological investments, ensuring digital
competitiveness as part of their strategic initiatives.

5.3 Limitations and avenues for further research
The generalisability of the results is subject to certain limitations. Firstly, we did not include
the smallest micro-enterprises with one to three employees due to several constraints, as
discussed earlier. Secondly, the sample is limited to Swiss MSEs. Hence, the study may
benefit from extending the data set to, for example, SMEs or an international data set,
allowing for regional and cultural comparisons. Despite its limitations, our study adds to
understanding the relationship between WFH and technological/digital typologies, industry
differences andMSEs’ strategic long-term views ofWFH settings.

We suggest repeating the study, that is, conducting a new survey to investigate whether
similar patterns persist or whether the abolishment of COVID-19 restrictions in most
countries changes the MDs’ appreciation of WFH settings as part of their firms’ strategies.
Also, it would be interesting to capture the employees’ viewpoints to compare and contrast
the perspectives across the organisation.

6. Conclusions
The purpose of this study was to better understand technology adoption and WFH
behaviour in MSEs during the first two COVID-19 lockdowns. Based on data from over
1,000 MSE interviews, the study shows that the pandemic has accelerated the DT of work.
Large differences in WFH adoption exist between those MSEs leveraging technology early
(i.e. pioneers) and those who follow later (i.e. early followers and late followers) and in
IT-intensive industries versus more human-interaction-centred service industries.

In testing the hypotheses, our study shows that during the COVID-19 pandemic period,
the degree of technology adoption by Swiss MSEs is associated with the implementation of
WFH arrangements; that MSEs in information-intensive industries exhibit greater
proportions of employees WFH; and that long-term prospects of Swiss MSEs’ WFH
behaviours after COVID-19 are not just prevalent in pioneer MSEs, but predominantly in the
early follower category.
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For MSEs to take advantage of WFH arrangements and lead the pack, knowledge,
planning and digital capabilities on remote work and technology roadmaps have become
important factors in uncertain times.
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Appendix 1
Selected survey questions from the computer-assisted telephone interviewing (the complete survey
may be made available upon request). Conditions and instructions for CATI are provided in italic
text.
C1. Quota employees
How many employees does your company have? We refer to the total number of employees,
regardless of whether they work part-time or full-time.

– Number of employees: _______
IF UNDER 4 OR OVER 49 MA: QUIT

C3. In which industry is your company mainly active?
DO NOT READ OUT/ONLY ONE ANSWER

– Construction and real estate
– Production/manufacturing
– Education
– Health care and social services
– Services (office, administrative and general)
– Financial services (banking and insurance)
– ICT
– Media/marketing/communication/advertising
– Trading, sales and related businesses
– Hospitality
– Automotive and related businesses
– Agriculture
– Other, namely: _______________
– Don’t know/no answer

F1. Of your [NUMBER EMPLOYEES. C1] employees: How many could theoretically work from
home, e.g. do not have to serve customers on-site, drive a vehicle or work on a construction site?

DO NOT READ OUT/ONLY ONE ANSWER

– Number of _________ employees

F4a. ONLY IF NUMBER OF EMPLOYEES>¼1 IN F1
Of your [NUMBER EMPLOYEES. C1] employees: How many have worked primarily from

home since the beginning of 2021, i.e. while the home office requirement was in effect?

– During home office duty: ___________ employees

F4b. And how many work mainly from home now that home office is mandatory?

– After home office mandatory: _________ employees

F5. ONLY IF NUMBER OF EMPLOYEES>¼1 IN F1
How do you assess the long-term development: Will your company have more, the same number

or fewer employees working from home in the future than during the pandemic?
DO NOT READ OUT/ONLY ONE ANSWER
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– Less
– Equal number
– More
– Don’t know/no answer

Q15. Which of the following statements is most true about your company:
READ OUT/ONLY ONE ANSWER/DO NOT RANDOMIZE

– We are always among the first to buy or use new technologies and equipment.
– We only start using new technologies and devices when we know what others have

experienced with them.
– We adopt new technologies and equipment only when it is essential for us to do so.
– None of these/don’t know/no answer
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