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Abstract
The changes that are constantly occurring in the labour sector have led organisations and 
companies to move towards digital transformation. This process was accelerated by the 
COVID-19 pandemic and  conducted to a massive recourse to the practice of remote work-
ing, which in this study is understood as the term for the way of performing work outside 
the usual workplace and with the support of ICT. Currently, there are no flexible scales in 
the literature that allow measuring the benefits and disadvantages of remote working with 
a single instrument. Thus, the distinction between the positive and negative consequences 
of working remotely, substantiated by a solid literature, provides a framework for a system-
atical understanding of the issue. The aim of the present study is to develop and validate 
a scale on remote working benefits and disadvantages (RW-B&D scale). For this end, a 
preliminary Exploratory Factor Analysis (EFA) with 304 participants, a tailored EFA with 
a sample of 301 workers and a Confirmatory Factor Analysis (CFA) with 677 workers were 
conducted. Participants were all Italian employees who worked remotely during the period 
of the COVID-19 health emergency. Data were collected between October 2020 and April 
2021. The psychometric robustness of the model was assessed through bootstrap valida-
tion (5000 resamples), fit indices testing and measurement of factorial invariance. The sta-
tistical analyses demonstrated the bifactorial nature of the scale, supporting the research 
hypothesis. The model showed good fit indices, bootstrap validation reported statistically 
significant saturations, good reliability indices, and convergent and discriminant validity. 
Measurement invariance was tested for gender and organisational sector. The results sug-
gested that the novel scale facilitates the quantitative measurement of the benefits and dis-
advantages associated with remote working in empirical terms. For this reason, it could be 
a streamlined and psychometrically valid instrument to identify the potential difficulties 
arising from remote working and, at the same time, the positive aspects that can be imple-
mented to improve organisational well-being.
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1 Introduction

Over the last decades, companies and institutions have become increasingly aware of 
the potential of using technology in work and everyday life: Facilitating processes and 
speeding up operations can improve working conditions and job demands (Polák 2017). 
Although there is evidence that digital technology is triggering fundamental social change 
and economic growth, there is wide variation in its integration across European countries, 
with Scandinavian and other small countries at the top and Bulgaria, Romania, and Greece 
at the bottom (European Commission 2019a, b). Against this backdrop, the pandemic had 
a transformative effect: first, it led to an exponential acceleration of technology use, signifi-
cantly changing the perception of digitalization in our economies and societies; second, it 
contributed to the spread of technology use in our daily lives and to organizations becom-
ing more environmentally aware and sustainable. Most of the companies surveyed by the 
European Commission state that Information and Communication Technology (hereafter 
ICT) has helped to reduce the number of business trips, the consumption of materials, 
equipment, and consumables, and waste production, and, above all, has made it easier to 
work in remote locations (European Commission 2021). The latter is particularly impor-
tant not only from the point of view of the company, but also from the point of view of the 
employees, as it has enabled them to continue working in complete safety and to ensure 
continuity and support in the event of a health emergency.

In the literature, different terms are used for flexible work arrangements, for example, 
remote working, teleworking or home working (Savić 2020; Vartiainen 2021). In general, 
they refer to those employees who work from home, specifically: the employee is bound 
to the company by an employment relationship; he/she is formally obliged to perform cer-
tain work tasks; he/she works outside the physical space of the company, but can telecom-
municate with the employer and colleagues. In line with the methodological principle of 
parsimony, this paper focuses on the common thread connecting the different virtual work 
typologies - i.e., working from a location other than the traditional office and using technol-
ogy to complete work-related tasks as identified by Allen et al. (2015) - rather than delving 
further into the definitions of each term (Hübener 1983). Regardless of the definitions, all 
authors agree on what remote work entails, i.e., its benefits and disadvantages.

From a theoretical perspective, three main streams can be identified in the literature. 
Two of them consider remote working as an independent variable that affects work out-
comes; in these approaches, work characteristics are studied either as a mediator (Vander 
Elst et al. 2017) or as a moderator (Golden and Gajendran 2019). Both approaches, how-
ever, consider an individual’s work as a whole that includes both remote and non-remote 
components, with the independent variable capturing the extent of each aspect. A third 
approach focuses only on the experience of remote working. Researchers in this area are 
interested in understanding how the characteristics of virtual work shape the work expe-
rience in the context of the home work environment (Bentley et  al. 2016; Kossek et  al. 
2009). When the COVID-19 pandemic made remote working the “new normal", the lat-
ter approach became particularly relevant, although few studies have considered it. For 
example, Wang et  al. (2021) examined the main challenges faced by remote workers in 
the context of the pandemic and the role of virtual work characteristics in shaping these 
challenges. They identified four challenges (work-home interference, ineffective com-
munication, procrastination, and loneliness) and four characteristics (social support, job 
autonomy, monitoring, and workload) that may influence perceptions of these challenges. 
The study showed that the benefits of working from home play a protective role against 



Development and validation of the Remote Working Benefits &…

1 3

work challenges, loneliness, and procrastination tendencies. More recently, Slavković et al. 
(2022) emphasized the importance of social support as a moderator/mediator between 
organizational antecedents and consequences. From a measurement standpoint, the advan-
tages and disadvantages of remote working have been considered as independent monads: 
in some cases, by adopting constructs that originally belonged to other scales, as in the 
case of the social support items of the Work Design Questionnaire (Morgeson and Hum-
phrey 2006); in other cases, by creating ad hoc items, as in the case of assessing the degree 
of supervision of employees during virtual work (Wang et al. 2021); and finally, by adapt-
ing scales developed in other contexts to the domestic work context, as in the case of the 
time-based interference constructs of Carlson’s Work-Family Conflict scale (Carlson et al. 
2000) or the Tuckman’s Procrastination scale (Tuckman 1991).

Table 1 provides an overview of recent studies that examined remote working during 
the pandemic. The measures of remote working included 19, 29, 48, 37 items and 17 items, 
respectively. A first detail is that none of the studies examined the relationship with tech-
nology and how it changed. Second, there is little consistency in capturing relevant aspects 
of remote working across the studies: the discrepancy in the items and constructs covered 
highlights a likely tendency to emphasise some aspects of virtual work to a greater or lesser 
extent, while neglecting others that might be relevant. In addition, the use of nonspecific 
scales for the phenomenon makes its measurement inconsistent and time consuming. How-
ever, among the first efforts to systematize a measure focused on analysing the well-being-
related topics for e-workers is that of Grant et al. (2019). Indeed, this scale offers three lev-
els of assessment: individual, supervisory and organisational, allowing for the capture of 
characteristics related to the worker’s psychological well-being. However, this scale cannot 
specifically gauge the advantages and disadvantages of remote working, as it contains sev-
eral dimensions that can essentially relate to positive and negative consequences of remote 
working. For instance, the literature suggests a new way to systematize the phenomenon: 
Harpaz (2002) distinguishes between advantages and disadvantages of remote working at 
the individual, organizational, and societal levels. Later studies that either offer a synthesis 
of the phenomenon (Martin and MacDonnell 2012) or explore it further (Tremblay and 
Thomsin 2012; Savić 2020) also conceptualize it in terms of benefits and disadvantages, 
although they include different constructs. It seems that conceptualizing remote working in 
terms of its advantages and disadvantages is a unifying, comprehensive way to define and 
operationalize it.

1.1  Objectives and articulation of the paper

In accordance with a review of the existing literature on the issue, it is clear that a uni-
fied, specific, and comprehensive measurement tool for the phenomenon is still lacking. 
This paper aims to fill the gap of detecting an unified and consistent instrument that pro-
vides researchers with a reference point for measuring the recent widespread phenomenon 
of remote working by developing a measurement scale, the Remote-Working Benefits & 
Disadvantages scale (hereafter RW-B&D scale), which unifies the results of the literature 
review. Specifically, the research purposes relevant to the development of the tool are:

– Aim 1: to explore the factorial structure RW-B&D scale;
– Aim 2: to investigate the psychometric properties of the scale (i.e., internal consistency, 

reliability, convergent and divergent validity);
– Aim 3: to evaluate measurement invariance as a function of gender and sector.
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To test the first goal ( Aim1 ), two Exploratory Factor Analysis (EFA) were conducted, while 
the other two targets ( Aim2 and Aim3 ) were investigated by Confirmatory Factor Analy-
sis (CFA) and the measurement invariance procedure, respectively (Bollen 1989; Costello 
and Osborne 2005; Ciavolino et  al. 2015). In the introduction we offered a description 
of remote working and its relevance, a general foreword on the potential advantages and 
disadvantages of remote working in general and and a detailed comparative review of the 
main measurement tools available and their critical issues. The introduction is followed 
by the general objectives and the outline of the paper (sect. 1.1). In the second section we 
described the scale development, by highlighting the needs identified in the literature, the 

Table 1  Overview of recent studies examining remote working and its dimensions during the pandemic

Author Construct Source of the scale No. 
Items

Slavković et al. (2022) work engagement Schaufeli et al. (2006) 4
job performance Williams and Anderson (1991) 3
work-home/home-work interac-

tion
Geurts et al. (2005) 6

loneliness Russell et al. (1980) 3
social support Morgeson and Humphrey 

(2006)
3

Wang et al. (2021) social support Morgeson and Humphrey 
(2006)

4

job autonomy Hackman and Oldham (1980) 3
received monitoring built ad-hoc 4
self-discipline Lindner et al. (2015) 3
work-home/home-work interfer-

ence
Carlson et al. (2000) 6

procrastination Tuckman (1991) 3
loneliness Russell et al. (1980) 3
communication effectiveness Lowry et al. (2009) 3

Angelici and Profeta (2020) productivity ad-hoc built 10
flexibility 4
well-being 13
work-life balance 17
commitment 4

Prasad et al. (2020) team work 4
communication 5
peer 3
job related factors Prasad et al. (2016) 5
organization policies Prasad et al. (2018) 6
organization climate Prasad and Vaidya (2018) 5
job satisfaction 4
psychological factors 5

Grant et al. (2019) work-life interference ad-hoc built 7
effectiveness/productivity 4
organizational trust 3
flexibility 3
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scale development procedure, an examination of the benefits and disadvantages of remote 
working and a discussion of the bifactorial nature of the measurement scale. The pilot 
study (Sect. 3), study 1 (Sect. 4) and study 2 (Sect. 5) are then presented with their respec-
tive sample and data description, methodology, and results. Discussion and conclusions are 
addressed in Sect. 6, while limitations and practical implications are discussed in Sect. 7.

2  Scale development

Thus, a review of the existing literature highlights the need for a unified and consistent 
instrument that provides researchers with a reference point for measuring the recent wide-
spread phenomenon of remote working. The RW-B&D scale, developed following the 
methodological guidelines of Boateng et al. (2018), is the result of this effort.

2.1  Procedure

Taking into account the careful review of the literature and the critical issues highlighted 
therein, the unifying notion of remote working in terms of advantages and disadvantages, 
and considering further feedback from privileged witnesses, a pool of 33 items was created 
to measure the advantages and disadvantages of remote working, based on the integration 
of top-down (literature review) and bottom-up (focus group) classification methods, as sug-
gested by the guidelines by Boateng et al. (2018).

First, a pilot study, involving 304 subjects, confirmed a two-dimensional factorial struc-
ture as the best solution for the scale by testing an EFA. However, to provide a transver-
sal and generalizable instrument, some items (explicitly related to the pandemic or to the 
presence of children due to the closure of schools) were deleted. In addition, the analyses 
showed a strong collinearity between some items: this aspect allowed, on the one hand, to 
identify redundant items and, on the other hand, to combine and reformulate items of the 
same polarity. Finally, we arrived at a version of the scale with 14 items. In study 1, the 
factorial structure of the 14-item scale and its statistical robustness were tested with a sam-
ple of 301 participants. Subsequently, a second EFA was conducted to verify whether the 
assumed bifactorial structure was still reflected in the data. These two studies, based on a 
total of 605 individuals, formed the basis for conducting the confirmatory study.

Finally, study 2 was conducted on 677 workers for confirmatory purposes. In addition 
to assessing factorial goodness of fit with appropriate fit indices, important psychomet-
ric properties such as reliability, validity, and measurement invariance were also tested. 
The decision to split the sample into two subsamples with approximately the same number 
of subjects was based on the recommendations of Hair et al. (2019), according to which 
exploratory and confirmatory analyses are best conducted when the total sample is evenly 
(and randomly) distributed based on available observations.

2.1.1  The main advantages of remote working

Literature on remote working pointed out that there are some connected advantages and 
disadvantages. According to Savić (2020) and Prasad et al. (2020), in addition to cost sav-
ings, the benefits of virtual working include greater job satisfaction, higher productivity 
and flexibility, reduced demands, better work-life balance, and higher employee reten-
tion, especially among older generations; moreover, environmental benefits have been 
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highlighted (European Commission 2021). Regarding the physical context, distance from 
the workplace requires some self-discipline on the part of the employee to maintain the 
pace of work. Angelici and Profeta (2020) conducted a randomised controlled trial com-
paring remote working (referred to by the authors as ’smart working’) with traditional 
on-site work. They concluded that ’smart working’ has mostly positive effects, especially 
for women: in addition to higher productivity, greater satisfaction with one’s salary, and 
greater well-being, the perception of spending more time on housework and family care 
activities is observed. The authors suggest that these effects are due to a different work 
organisation characterised by more efficient time management (Angelici and Profeta 2020).

2.1.2  The main disadvantages of remote working

In contrast, the disadvantages relate to the sociological and psychological challenges posed 
by isolation and by the “autonomy paradox", where greater autonomy and flexibility leads 
to a more erratic pace of work, either due to personal ambition or remote control by the 
organisation. All these aspects may ultimately lead to a change in working hours and an 
increase in work-life conflict (Eurofound 2020), also due to the lack of separation between 
work and private life. Finally, privacy and security issues are also critical (Savić 2020). 
The literature on the subject also suggests that some of the practices involved in working 
remotely serve a dual role: on the one hand they offer a favourable effect, but at the same 
time they might represent a crucial element: although physical distance may bring about a 
perception of greater autonomy, on the other hand it could provoke a lack of commitment 
and identification with the values and culture of the company, as well as a natural and con-
sequent sense of isolation (Molino et al. 2020; Angelici and Profeta 2020).

2.2  The focus group

Based on the unifying vision of remote working in terms of benefits and disadvantages, 
several steps were taken to create a draft scale. First, the literature was studied in depth 
to identify the constructs associated with remote working and the methods used to meas-
ure them. In addition, a focus group with privileged witnesses (i.e., public or private sec-
tor workers who have benefited from remote working) allowed for both identification of 
aspects not addressed in the literature and verification that existing items represented work-
ers’ concerns. The focus group participants were individuals who were selected “by rea-
soned choice", according to the objectives of the survey. They had similar characteristics 
and practiced their profession in similar contexts. In particular, the sample was made up of 
12 Italian employees, equally distributed between men and women, in both the public and 
private sectors. Research was conducted through focus group discussion (FGD), as men-
tioned above. Focus group is a qualitative data collection technique used in social research 
based on the information that emerges from a collective discussion about a topic or a sub-
ject that the researcher wishes to investigate (Wilkinson 2004). Thus, the objective is to 
thoroughly explore the opinions, attitudes and motivations of the stakeholders involved in 
the psychological phenomenon at hand(Wilkinson 2004).

2.3  The results of focus group and the process of formulating the items

The focus group discussion also contributed to thinking about how the items could be 
generic (not specific to the pandemic emergency) but still applicable to a wide range of 
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workers. In relation to the dimensions that participants identified as important aspects in 
defining what it means to be a remote worker, they mentioned feeling less protected (e.g., 
in terms of work and recovery rhythms), having greater difficulty receiving recognition for 
their work, and consequently advancing in their careers.

Thus, based on the latter suggestions and the existing literature analysis, in order to 
create a first draft of the questionnaire, a number of integrations and modifications were 
made. Specifically, concepts already present in the literature were reduced and summa-
rised in terms of benefits - i.e., autonomy and flexibility, self-discipline, work-life balance, 
social support, perceived productivity, job satisfaction, and well-being - and disadvan-
tages - loneliness and isolation, perceived supervision by supervisors, work-related factors 
such as reduced visibility, limited access to training and information, home-work interfer-
ence. Concepts for which there are no formal measurement tools, as well as those arising 
from privileged witnesses - pragmatic benefits such as savings in travel time and money, 
improved use of technology, or disadvantages such as difficult access to career advance-
ment or protection - were created on an ad hoc basis. Specifically, item development fol-
lowed the categorization between the two dimensions identified in the literature, i.e., ben-
efits and disadvantages.

The positive aspects of remote working that were considered in the formulation of the 
items included: the positive impact on work-life balance (Bentley et al. 2016; Felstead and 
Henseke 2017), economic savings mainly (but not only) due to reduced travel (Slavković 
et al. 2022), stress reduction (Klopotek 2017), better organisation, planning, and autonomy 
of one’s work (Wang et al. 2021), which also has a positive impact on relationships with 
colleagues (Morgeson and Humphrey 2006), and better use of available technology (Phil-
lips 2020). These elements lead to improved satisfaction with one’s work, especially after 
an initial period when the experience of remote working can be traumatic (Prasad et  al. 
2020).

On the contrary, the other side of the coin leads to think about the negative and often 
hidden consequences of this new way of working. Among the most critical aspects are the 
lack of sociability and identification with one’s own organisation and workplace (Toscano 
and Zappalà 2020a, b), as well as the purely logistical aspects resulting from the physical 
impossibility of going to the office to access necessary tools or information (Gheno and 
Pesenti 2021; Bonacini et al. 2021). Unfavourable aspects also include perceptions of lower 
visibility or recognition of one’s work (Toscano and Zappalà 2020b) and lower perceptions 
of career and protection advancement opportunities (Mulki et al. 2009; Arntz et al. 2020). 
Finally, areas considered highly problematic include feeling constantly monitored (Leon-
ardi et al. 2010; Bondanini et al. 2020), receiving negative comments from colleagues or 
supervisors (Mulki et  al. 2009), and difficulty concentrating or distracting oneself from 
work because of the intrusive nature of new technologies (Molino et al. 2020; Bondanini 
et al. 2020). Therefore, the original questionnaire, which would later be subjected to psy-
chometric analysis, consisted of 33 items.

3  Pilot study

The initial analyses were therefore conducted on a sample of 304 Italian workers who com-
pleted an online questionnaire. Recruitment was done through a snowball convenience 
sampling procedure. Participants were assured anonymity and the characteristics of the sur-
vey were explained. Participation was voluntary and data were analysed in aggregate form. 
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Frequency analysis was performed (Corallo et al. 2020). From a purely sociodemographic 
perspective, participants were fairly balanced in terms of gender (52.1% women and 47.9% 
men). About half of the subjects lived with a partner and children (58.6%), had a university 
degree (45.4%), and were still working remotely at the time of the survey (53.4%). The sur-
vey period was from October 2020 to April 2021, and although all participants had to work 
remotely due to the pandemic emergency, some were working in person at the time of data 
collection. The mean age of the sample was 51.5 years, with a standard deviation of 7.2.

3.1  Results

According to the criterion of eigenvalues greater than 1, the first EFA results suggested 
the choice of 3 dimensions, which cumulatively explained 44.4% of the variance. How-
ever, the third dimension not only had an eigenvalue only slightly greater than 1, but also 
explained only an additional 4% of the variability in the data. In addition, it included con-
tradictory items. These statistical considerations suggested that the bifactorial solution 
(which accounted for the 40.4% of the information) was more appropriate. Another prob-
lem concerned a strong collinearity between some items (see Table 2 and Table 3), which 
for this reason were appropriately reformulated by integrating different aspects into the 
same theme.

Furthermore, items that explicitly referred to the role of remote working in emer-
gency confinement period were deleted, as were those that mentioned children or partners 
(replaced by a more general reference to personal life). All of these reasons, combined with 
the theoretical issues described below, resulted in the number of items in the questionnaire 
being reduced from 33 to 14 (7 benefits and 7 disadvantages). The final wording of the 
items is presented in Table 4 (English version) and Table 5 (Italian version).

The response scale included a 4-point Likert scale, where 1 = Not at all; 2 = A little; 3 
= Quite a lot; 4 = Totally; N/A = Not applicable (in case there are situations that do not 
fit the subjects’ personal lives). The heading of the scale was: “In your experience, the use 
of alternative forms of work (smart working/telecommuting) can lead to the following: ...". 

4  Study 1: exploratory factor analysis

For the analyses we used Jamovi, version 1.8 and RStudio, version 1.4.1717.
EFA was conducted on a sample of 301 workers who experienced a period of remote 

working during the COVID-19 health crisis. Participants were selected using a non-prob-
ability snowball convenience sampling method. Subjects were intercepted throughout 
the Italian territory between November 2020 and April 2021. They completed an online 
questionnaire.

In terms of demographic characteristics, 57.5% were men and 42.5% were women. The 
mean age was 39.7 years (SD = 12.7), ranging from 18 to 66. The most frequent age was 
30 years old. 38.3% of the sample had a high school diploma, 48% had a university degree 
and 13.7% had a post-lauream degree. The majority of subjects had a partner (61.7%) and 
no dependent children (58.7%). In addition, 62.7% had a permanent contract, 21.3% a 
fixed-term contract, and 9% were self-employed. Most of the sample worked for a private 
company (62.3%), while 37.7% worked for a public organization. Finally, regarding the 
distance to the workplace, for 36.3% of the individuals it was between 10 and 25 kilom-
eters, for 30.7% between 1 and 5 kilometers and for 13.7% between 25 and 50 kilometers.
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4.1  Results

Skewness and kurtosis of benefits and disadvantages of remote working were in the 
range of ± 1.96 (Gravetter et al. 2020) and the 14 items of the scale had excellent meas-
ures of sampling adequacy (KMO = 0.87 and Bartlett’s Test of Sphericity < .001; Kai-
ser , 1974). The EFA was based on two dimensions, as suggested by the development 
of our scale. We performed the analysis by using an oblimin rotation and we found that 
the 14 items fit this procedure well. We considered the benefits and critical aspects of 
remote working as two complementary aspects of the same construct, which is why in 
conducting the exploratory factor analysis we preferred an oblimin rotation that effec-
tively established correlational links between the two latent dimensions. As for the 
extraction method, we used the Ordinary Least Squares (OLS) method to find the mini-
mum residual solution. This leads to solutions very similar to the maximum likelihood, 
even for poorly behaved matrices. In addition, OLS has the advantage of recovering 
weak factors even in the presence of large sampling errors, by producing fewer bor-
derline estimations (Briggs and MacCallum 2003; MacCallum 2001; MacCallum et al. 
2007).

Thus, both eigenvalues and screeplot criteria recommended the two-factor solution: they 
showed SS loadings and eigenvalues > 1 and the screeplot indicated a very large difference 
in explained variance between the second and third dimensions. More specifically, the only 
two eigenvalues greater than the value of one belonged to the first two dimensions (3.89 
and 2.90) and they cumulatively explained the 52.4% of the variance (Table 6).

Dimension 1 explained 27.7% of the total variance, while dimension 2 explained 24.4%. 
The strongest factor loadings of items 1-7 ranged from 0.49 to 0.81, and those of item 8-14 
ranged from 0.65 to 0.83. Reliability analysis revealed that the two subdimensions had an 
excellent internal consistency index, with Cronbach’s � and McDonald’s � = 0.86 for the 
Benefits subscale and Cronbach’s � and McDonald’s � = 0.90 for the Disadvantages sub-
scale. Thus, we decided to consider two-dimensionality as the main structure of our scale.

Table 6  Factor loadings of EFA

 In bold the strongest correlations between item and latent dimensions

Item Dimension 1 (Benefits) Dimension 2 
(Disadvan-
tages)

Item 1 0.67 − 0.08
Item 2 0.49 − 0.12
Item 3 0.77 − 0.03
Item 4 0.80 − 0.00
Item 5 0.71 0.14
Item 6 0.81 − 0.00
Item 7 0.53 0.02
Item 8 − 0.13 0.65
Item 9 0.03 0.73
Item 10 − 0.00 0.74
Item 11 − 0.01 0.77
Item 12 0.03 0.83
Item 13 0.16 0.74
Item 14 − 0.17 0.70
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5  Study 2: confirmatory factor analysis

In line with the EFA suggestions, a Confirmatory Model was tested on a sample of 677 
individuals. Again, the sampling was snowballing procedure using a non-probabilistic 
method. The subjects who completed the online questionnaire were all Italian work-
ers who had worked from home during the period of the health emergency. Finally, the 
measurements were performed in the period between November 2020 and April 2021. 
In this case, too, sampling was done by snowball procedure using a non-probabilistic 
method. The subjects who completed the online questionnaire were all Italian work-
ers who had experience of working from home during the health emergency period. 
Finally, the measurements were carried out in the time period between November 2020 
and April 2021.

The percentage of men was 45.8% and the percentage of women was 54.2%. Most 
of the respondents had a university degree (50.8%) and a high school diploma (33.5%). 
63.8% of the subjects were in a relationship, while 36.2% affirmed the opposite. 58.5% 
did not have dependent child. 62% had a permanent employment contract, 21.4% had a 
temporary contract, and 8.1% were self-employed. Regarding work, 57.9% of respond-
ents worked in a private company and 42.1% in a public organization. The majority of 
the sample (34.7%) reported their workplace was between 1 and 5 kilometers away from 
their residence and 30.7% between 10 and 25 kilometers. The average age was 39.5 
years, with a SD = 12.3 and an age range between 18 and 68 years.

Asimmetry and kurtosis ranged within ± 1.96 for all items, as represented in Table 7. 
Because the number of rows with missing data was insignificant compared with the total 
number of observations (44 subjects with missing data, about 6.5%), it was decided to 
eliminate these data from the final data set of 633 subjects so as not to replace them 
with other indices.

Table 7  Principal descriptive statistics of the CFA sample

Mean Std. error mean SD Skewness Std. error 
skewness

Kurtosis Std. 
error 
kurtosis

BEN1 3.03 0.03 0.76 − 0.40 0.09 − 0.33 0.19
BEN2 3.41 0.03 0.68 − 0.98 0.09 0.74 0.19
BEN3 2.76 0.03 0.90 − 0.21 0.09 − 0.76 0.19
BEN4 3.10 0.03 0.73 − 0.34 0.09 − 0.50 0.19
BEN5 2.27 0.04 0.94 0.31 0.09 − 0.77 0.19
BEN6 2.46 0.04 0.94 0.09 0.10 − 0.87 0.19
BEN7 2.97 0.03 0.85 − 0.46 0.10 − 0.46 0.19
CRIT1 2.93 0.03 0.83 − 0.31 0.09 − 0.61 0.19
CRIT2 2.55 0.04 0.93 − 0.01 0.10 − 0.86 0.19
CRIT3 2.68 0.03 0.90 − 0.21 0.09 − 0.71 0.19
CRIT4 2.28 0.04 0.93 0.23 0.09 − 0.79 0.19
CRIT5 2.38 0.03 0.88 0.20 0.09 − 0.66 0.19
CRIT6 1.97 0.04 0.92 0.63 0.09 − 0.49 0.19
CRIT7 2.51 0.04 0.93 − 0.03 0.09 − 0.84 0.19
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Since the skewness and kurtosis indices suggested a substantial normality of the data, 
we performed the CFA using the ML estimator and including two dimensions (Benefits 
and Disadvantages of remote working, 7 items each), as shown in Fig. 1.

5.1  Results

Regarding the assessment of model quality, Lt and Bentler (1998) recommend relying on 
fit indices that have different measurement properties: therefore, in addition to the �2 statis-
tic, the model evaluation was based on the Comparative Fit Index (CFI), the Tucker-Lewis 
Index (TLI), the residuals-based fit index SRMR and the RMSEA, i.e., the indices that 
also perform best according to the recent study by Jackson et  al. (2009). Table 8 shows 
the fit indices for the tested models. Model1 is a one-factor structure, i.e., a model in which 
benefits and disadvantages are considered as a single dimension rather than two separate 
factors, Model2 considers benefits and disadvantages as two different dimensions of the 
remote working construct (two-factor structure with no residual correlations) and Model3 
is a two-factor structure with residual correlations. Given the poor fit indices of the model 
with one solution as well as the two-factor solution without residual correlations, and in 
line with the two-factor structure previously suggested by EFA, Model3 was chosen over 
the alternatives.

In terms of structural model, we found good fit indices in Model3 , with �2 = 335 (.000), 
CFI = 0.93, TLI = 0.93, SRMR = 0.06, RMSEA = 0.08 (CI = 0.07; 0.09). Thus, Model3 
performed better with 3 residual correlations to be added: one between Item 1 and 3, that 
is, both items concerning one’s private life (Benefits, Std.Est

Ben1↔Ben3
 = 0.30[0.22; 0.39]), 

between Items 5 and 6 (Benefits, Std.Est
Ben5↔Ben6

 = 0.27[0.09; 0.34]), and a further residual 
correlation between Items 8 and 9, both concerning reduced visibility and isolation at work 
(Disadvantages, Std.Est

Dis5↔Dis6
 = 0.23[0.15;0.32]). Item 1 of the benefits, in fact, concerns 

Fig. 1  Confirmatory factor model

Table 8  Alternative models

Model �
2 df p CFI TLI SRMR RMSEA Comparison Δ�2 Δ p

Model1 2197 77 .000 0.42 0.31 0.22 0.21
Model2 442 76 .000 0.90 0.90 0.06 0.09 M3 −M1 1775 < .000
Model3 335 73 .000 0.93 0.93 0.06 0.08 M3 −M2 107 < .000
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better conciliation while item 3 concerns stress. As widely noted in the literature, in fact, 
a healthier home-work balance is closely associated with a decrease in stress (Westman 
et al. 2004). Similarly, several studies and systematic reviews, such as those of Sousa-Poza 
and Sousa-Poza (2000) and Faragher et  al. (2013), confirm that good relationships with 
colleagues and superiors are positively associated with job satisfaction, which is why we 
hypothesised a residual correlation between items 5 and 6. Finally, items 8 and 9, both 
belonging to the disadvantages dimension, were correlated in the residuals since, as Mulki 
et al. (2009) and Barsness et al. (2005) state, one of the most critical elements of remote 
working is the sense of isolation, both social and physical, which is often associated with 
perceived reduced opportunities and feeling of decreased psychological meaning ascribed 
to one’s work. All the estimates resulted to be statistically significant and are reported in 
Fig. 2.

Loadings ranged from 0.44 to 0.82 for the Benefits dimension and from 0.60 to 0.84 
for the Disadvantages dimension. Bootstrap validation was performed through 5000 resa-
mplings and we found that all saturations were significant, as shown in Table 9. Reliabil-
ity analysis confirmed the goodness of internal consistency of the data: the benefits items 
reached Cronbach’s � = 0.83 and McDonald’s � = 0.84, while the disadvantages items 
achieved Cronbach’s � and McDonald’s � = 0.88. Finally, with regard to composite reli-
ability, we found that CR

BENEFITS
= 0.87 and CR

DISADVANTAGES
= 0.88.

5.1.1  Discriminant and convergent validity

We therefore tested discriminant validity through correlations between manifest indica-
tors and latent variables, as suggested by Gefen and Straub (2005). Moreover, the latent 
constructs are explained to more than 50% of the variance by the manifest indicators, as 
AVE

BENEFITS
= 51.0% and AVE

DISADVANTAGES
= 52.4% , which is greater than the Maximum 

Shared Variance between latent variables (0.02).
Table 10 shows the correlations between the manifest variables, or the items of the scale, 

and the two latent dimensions. As the bold values show, the items concerning the benefits 
of remote working correlate most strongly with the dimension to which they belong, as do 
the items of the disadvantages.

Finally, to test convergent validity, correlations between the new measure proposed 
in this study and other constructs considered related in the relevant literature were 

Fig. 2  Factor loadings, factor correlation and residual covariances of the final Benefits-Disadvantages 
model. All parameters except factor correlations ( ∗∗p < 0.01 ) were significant at p < 0.001
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analysed. Although there are currently no scales that summarise the advantages and dis-
advantages of remote working, it is known that its positive effects include autonomy, 
better job and life satisfaction. On the other hand, stress due to new technologies, emo-
tional exhaustion and increased workload are disadvantages. Job autonomy was meas-
ured with 4 items by Breaugh (1985), technostress trough 11 items by Molino et  al. 
(2020), emotional exhaustion using 5 items by Sirigatti et  al. (1988), workload with 
3 items by Melin et  al. (2014), and life satisfaction and job satisfaction with one ad 
hoc item each. Indeed, the empirical evidence of the results obtained by the correla-
tion matrix in Table  11 shows that the benefits of remote working are positively and 

Table 9  Bootstrapping validation, n = 5000

Item Dimension Loading z value p.value Lower CI Upper CI

Item 1 Benefits 0.59 18.18 0.000 0.53 0.66
Item 2 Benefits 0.44 10.10 0.000 0.35 0.52
Item 3 Benefits 0.67 23.41 0.000 0.61 0.72
Item 4 Benefits 0.82 37.18 0.000 0.77 0.86
Item 5 Benefits 0.63 19.46 0.000 0.57 0.70
Item 6 Benefits 0.78 30.65 0.000 0.73 0.83
Item 7 Benefits 0.58 16.54 0.000 0.51 0.64
Item 8 Disadvantages 0.63 23.61 0.000 0.57 0.68
Item 9 Disadvantages 0.70 28.32 0.000 0.65 0.75
Item 10 Disadvantages 0.60 20.63 0.000 0.54 0.66
Item 11 Disadvantages 0.75 30.62 0.000 0.70 0.80
Item 12 Disadvantages 0.84 49.84 0.000 0.81 0.87
Item 13 Disadvantages 0.75 31.23 0.000 0.70 0.79
Item 14 Disadvantages 0.70 26.31 0.000 0.65 0.75

Table 10  Cross-loadings of CFA 
sample

Discriminant validity was confirmed since the strongest correlations 
(in bold) were between item and the relative dimension

Item Dimension Benefits Disadvantages

Item 1 Benefits 0.64 − 0.14
Item 2 Benefits 0.48 − 0.11
Item 3 Benefits 0.72 − 0.08
Item 4 Benefits 0.88 − 0.13
Item 5 Benefits 0.68 − 0.01
Item 6 Benefits 0.84 − 0.10
Item 7 Benefits 0.62 − 0.06
Item 8 Disadvantages − 0.19 0.67
Item 9 Disadvantages − 0.05 0.74
Item 10 Disadvantages − 0.09 0.64
Item 11 Disadvantages − 0.16 0.80
Item 12 Disadvantages − 0.09 0.89
Item 13 Disadvantages 0.01 0.79
Item 14 Disadvantages − 0.22 0.75
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significantly related to job autonomy (r = 0.20, p < 0.000), life satisfaction (r = 0.58, 
p < 0.000) and job satisfaction (r = 0.52, p < 0.000). In contrast, high levels of remote 
working benefits correspond to low levels of technostress (r = − 0.32, p < 0.000), emo-
tional exhaustion (r = − 0.35, p < 0.000), and workload (r = − 0.23, p < 0.000). The 
opposite trend is seen in the disadvantages of remote working, which increase with low 
autonomy (r = − 0.35, p < 0.000), life satisfaction (r = − 0.30, p < 0.000), and job 
satisfaction (r = − 0.32, p < 0.000), and are positively correlated with technostress (r = 
0.56, p < 0.000), emotional exhaustion (r = 0.31, p < 0.000), and workload (r = 0.10, p 
< 0.05). These results, therefore, indicate that the scale has the potential to identify the 
hypothesised latent constructs and demonstrate statistical correlations that are consist-
ent with the literature on this topic.

In order to test whether the items had the same meaning for different groups, we 
tested measurement invariance (Lecciso et al. 2019) across Gender ( NF

 = 367 and N
M

 = 
310), and sector ( N

PUBLIC
 = 285 and N

PRIVATE
 = 392), aiming at ruling out the possibil-

ity that aspects of remote working (e.g., work-family balance, work recognition) might 
be perceived differently by gender or sector typology. According to the recent review by 
Putnick and Bornstein (2016), the difference in fit indices is reported in Table 12.

In measurement invariance testing, we did not consider the difference between mod-
els in �2 , as it is very sensitive to sample size (Brannick 1995; Kelloway 1995). Accord-
ing to Cheung and Rensvold (2002), Chen (2007) and Chen et al. (2008), we preferred 
Δ CFI, Δ RMSEA and Δ SRMR, which should not exceed the difference of 0.01, 0.015 
and 0.030, respectively. Table 12 shows that the differences between configural, metric, 
scalar and residual models fall within the proposed range, except for scalar and metric 
models in sector invariance in only Δ CFI. Thus, we considered measurement invariance 
to be respected.

Table 11  Correlations of latent variables.

All correlations were significant at p < 0.001 except for the one labelled with ∗∗ (significant at p < 0.05)

Autonomy Technostress Emotional 
Exhaustion

Workload Life satisfaction Job satisfaction

Benefits 0.20 − 0.32 − 0.35 − 0.23 0.58 0.52
Disadvantages − 0.35 0.56 0.31 0.10∗∗ − 0.30 − 0.32

Table 12  Measurement Invariance: Differences in fit indices

Differences df Δ CFI Δ TLI Δ AIC Δ BIC Δ RMSEA Δ SRMR

Gender
metric - configural 12 − 0.001 0.006 − 10.048 − 63.107 − 0.003 0.003
scalar - metric 12 − 0.005 0.001 4.725 − 48.335 0.000 0.002
strict - scalar 14 − 0.001 0.006 − 11.465 − 73.368 − 0.003 0.001
Sector
metric - configural 12 − 0.004 0.003 4.257 − 48.802 − 0.001 0.008
scalar - metric 12 − 0.013 − 0.007 37.51 − 15.55 0.003 0.003
strict - scalar 14 − 0.002 0.006 − 6.389 − 68.292 − 0.002 0.000
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6  Discussion and conclusions

The results of the analysis show that the hypothesised scale can be considered a good psy-
chometrical questionnaire to detect the benefits and disadvantages that remote working can 
bring to workers and very often has brought in times of pandemic.

The main goal of the study was to provide researchers and practitioners with a scale 
with appropriate psychometric requirements for widespread use. To meet this challenge, we 
initiated a process of instrument development that resulted from the realisation that there 
are scales that measure the psychological aspects of remote working using a constellation 
of questionnaires rather than a single, streamlined instrument, as we found in our review of 
the literature on the topic. Indeed, to our knowledge, there is currently no scale that sum-
marises the main advantages and disadvantages of remote working in a single indicator. 
The first part of the development of the questionnaire therefore aimed to focus on the exist-
ing literature, which experienced an exponential increase during the Covid-19 pandemic, 
in order to identify the core constructs that are commonly and empirically associated with 
remote working. A subsequent focus group phase with privileged witnesses allowed us to 
determine whether the identified constructs might encompass the actual needs of work-
ers. Subsequent exploratory analyses, resulting in two studies with a total of 605 workers, 
paved the way for amendments and integrations to the original pool of developed items in 
an ongoing monitoring process of scale development.

The final version of the instrument showed how the individual items of the questionnaire 
could be effectively classified into the two dimensions theorised in the literature, namely 
benefits and disadvantages. Finally, confirmatory analysis conducted on a sample of 677 
workers showed that the main psychometric characteristics of the instrument were met in 
terms of factorial validity, reliability, convergent and discriminant validity, and invariance.

Therefore, at different stages of evaluation, the scale could provide useful insights into 
the complexity of the phenomenon under study, especially considering that it is invariant 
in terms of gender and sector. Regarding this aspect, the results of our analyses suggest 
that the questionnaire actually measures the proposed concepts, regardless of workers’ gen-
der or sector, whether public or private. Finally, the study made it possible to establish 
how certain psychological constructs inherent to work can serve as key elements for the 
study of remote working. In this sense, it was possible to assess how autonomy is actu-
ally a protective element against negative outcomes (Signore et  al. 2020), and increases 
the benefits perceived by workers. On the contrary, workload was found to be negatively 
associated with benefits (Ingusci et al. 2021) and positively associated with critical aspects 
(Molino et al. 2019), as well as with stress due to new technologies and emotional exhaus-
tion Molino et al. (2019, 2020); Signore et al. (2021); Bondanini et al. (2020); Leonardi 
et al. (2010). These considerations serve as a double confirmation: from the point of view 
of convergent validity, since some items include aspects such as autonomy and stress due 
to new technologies, and from a practical point of view, since these constructs are known 
and have been empirically studied in relation to remote working.

Although the relationship between remote working and positive or negative outcomes is 
still unclear today, as much depends on the conditions of the workers and the companies in 
which these policies are embedded, the pandemic context has created a very similar situa-
tion worldwide, providing food for thought that cannot fail to be taken into account. In this 
regard, our scale, which has met expectations since it is based on a bifactorial structure 
(divided into benefits and disadvantages), could easily be used to study the consequences 
of remote working in more detail and to identify any risk situations at an early stage. 
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Although the fight against the pandemic seems to have reached a turning point, many com-
panies, that have directly experienced the benefits of remote working, especially in terms 
of economic savings, are thinking of adopting this work method permanently. In this sense, 
however, it is necessary to reflect on the fact that the tool we intended to validate and the 
existing literature on the subject allow us to reiterate that the benefits and disadvantages are 
sides of the same coin inserted in the management of remote working itself, so it is neces-
sary to be sparing with any reflection on the subject.

7  Limitation and practical implications

The generalisability of the results is undermined by some critical issues, as convenience 
sampling, heterogeneity of the samples, self-report measures and the use of parametrical 
methods of analysis. More specifically, participants were enrolled in the study by means 
of a non-probabilistic sampling with snowball nature, characterised by the fact that it was 
non-random and included mainly Italian workers, although from different geographical 
areas. Additionally, the professionals included in the study are very diversified. Among the 
various participants, there are self-employed workers who, due to the nature of their pro-
fession, benefit from a certain degree of autonomy and flexibility. Thus, future studies need 
to confirm the validation of the questionnaire by considering these aspects.

Moreover, answers to the questions on the psychological constructs analysed, as well 
as to the questionnaire itself, are self-reported, and therefore subject to common method-
bias (Jordan and Troth 2020). Further studies could use objective indices, such as meas-
uring supervisor satisfaction or employees’ absenteeism. Although in the present study it 
was possible to investigate the psychometric fit of the scale by means of robust parametric 
methods, the factorial structure of the questionnaire and relationships with other constructs 
could be investigated using other approaches and statistical techniques, such as high-order 
constructs (Ciavolino and Nitti 2013) or composite indicators (Carpita et al. 2020), depend-
ing on the characteristics of future research designs.

Another limitation of the present study concerns the culture in which the questionnaire 
was validated. Since this study was limited to Italian workers, the scale was administered in 
Italian and in the specific reference context. Therefore, in terms of cross-cultural validation 
of the instrument, further studies could investigate invariance also as a function of lan-
guage, together with gender and sector. Finally, the questionnaire did not include questions 
about the time period when remote working was first experienced (whether before or dur-
ing the pandemic). This is an aspect that future studies could explore using measurement 
invariance to understand whether perceptions of benefits or critical aspects depend on the 
historical period in which remote working was first practiced.

Nevertheless, the consistent results of the scale in the different studies allowed the oper-
ationalisation of a tool that can be used to identify the benefits and disadvantages associ-
ated with remote working. For this reason, it can be a streamlined and psychometrically 
valid instrument that can be used to identify and take action at an early stage on the poten-
tial difficulties arising from remote working, while also identifying positive aspects that 
can be implemented to improve organisational well-being.

Based on the existing literature, the RW-B&D scale allows to investigate the posi-
tive and negative aspects related to remote working. The tool, therefore, assumes a cru-
cial role, especially in a period still marked by the changes resulting from the recent pan-
demic. In view of a gradual return to normality and considering that several organisations 



Development and validation of the Remote Working Benefits &…

1 3

have already considered the idea of resorting to remote working by virtue of the economic 
savings and psychological benefits for workers, the questionnaire may be an appropriate 
tool for researchers and practitioners to investigate the positive or negative impact of this 
form of work, and, if necessary, to monitor its effects and take timely action. To cope with 
the pandemic period, workers should need more job resources to balance job demands. 
Organizations could implement top-down (or bottom-up) interventions to provide workers 
with the support they need and to take care of their health: they should provide immediate 
resources, such as information about working from home, or information on assistance pro-
grams, counselling or training. They should also provide psychological support, by offer-
ing feedback on their work and regular contact (Kniffin et al. 2021).
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