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Abstract 

Background: The COVID-19 pandemic has imposed several unexpected changes on the global 
economy. It has severely disrupted the lives of countless people and has raised the stakes surrounding 
the future of work to this day while also serving as a massive experiment in compelling workers to 
work from home. This worldwide push to remote work demonstrated many potential benefits of 
teleworking, such as improved flexibility for employees and improved efficiency or cost reduction for 
companies. The opinion is shared by both employers and employees eligible to work from home that 
remote work looks set to stay, giving birth to a new hybrid or home-dominant work environment. 

Objectives: The prime aim of this study is to assess the performance of employees when teleworking, 
discovering which factors influence the efficiency of teleworking, thus offering suggestions for 
individual and company improvement in teleworking schemes. 

Methodology: A quantitative approach to data collection and analysis was employed for this 
dissertation. The survey covers active workers who are currently working fully or partially at a distance, 
and the respondents are mainly located in Spain. This study was built upon a SEM approach consisting 
of closed questions and a Likert-type answer evaluation. The instrument selected to gather the data 
for this study was a questionnaire divided into three different parts. The software used for conducting 
the statistical analysis was STATASE 16, namely, using the SEM builder module available within STATA. 

Results: The results of the statistical analysis conducted revealed that 'Peer communication' is the 
most important factor influencing employee performance in remote work, while 'Supervisor 
communication', 'Home office and hardware', 'Healthy routines' and 'Social interactions' has a 
moderate impact. On the contrary, the findings reveal that 'Work-Family balance', 'Remote tools' and 
'Commute distance' has a weak effect on employee performance, while 'Supervisor trust', 'Autonomy' 
and 'Working hours' have no statistically significant effect. 

Conclusions: Companies need to pay close attention to gauging the quality of communication among 
their teams and adjust course until employees report satisfactory levels of communication among 
peers and from managers. Employees should be informed that an isolated and quiet workspace 
generally increases productivity. Employers should aim to incentivise healthy physical activities and 
routines as well as organising events to stimulate social cohesion. Overall, remote work may become 
a powerful force that can speed up the momentum of ‘creative destruction’ and have a lasting 
influence on both the industrial structure and on people's professional lives alike. 

Recommendations for future research: Further study is needed to define the dichotomy of jobs 
and/or people with low and high need for social contact. A more diverse and detailed survey would 
provide better detail granularity and definition of specific profiles. 

Keywords: Creative Destruction, Employee Performance, e-work, Productivity, Structural Equation 
Modelling, Telecommuting, Work from Home. 
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1. Introduction 

The COVID-19 pandemic has imposed many changes to the global economy (McKibben and Fernando 
2020), uprooted millions of people's lives and brought the discussion around the future of work into 
the present (Lund et al. 2021). The pandemic has imposed telework due to social distancing measures 
dictated by governments globally, especially in mobility terms (Walker et al. 2020). Moreover, a 
staggering quantity of companies were forced to introduce teleworking. As the year 2020 has proved, 
remote working can apparently be declared on a whim and can even be legally enforced. By April-May 
2020, remote work de-facto became a world standard. 
 
Although teleworking has been practicable over several years, telecommuting throughout the 
pandemic was underpinned by the fast roll-out of emerging digital solutions, such as tools for 
document sharing, video conferencing and the spread of cloud-based computing capabilities. Nations 
promptly appointed core workers to be in place and advised everyone else to remain at home. During 
the first week of April 2020, around 4 billion people, roughly 50% of the global population, was 
experiencing some form of lockdown (Sandford 2020). This experience demonstrated several of the 
advantages offered by teleworking, such as more flexibility for workers, increased efficiency for 
companies or reduced costs for organisations (Morgan 2004; Kanellopoulos 2011). In contrast, other 
studies report potential adverse effects, such as deterioration of information exchange between 
workers and a reduction in job satisfaction (Pyöriä 2011; Sarker et al. 2012). To what extent this will 
continue is unclear, but both employers and employees eligible to work from home share the view 
that telecommuting will indeed play a crucial role in the near future for millions of individuals 
throughout the world, as well as being somewhat established for at least during part of the working 
week (Lund et al. 2021). 
 
This study attempts to evaluate employees' performance when teleworking by discovering what 
factors impact remote work efficiency, providing improvement suggestions to people and companies 
working in remote regimes, regardless of the reasons behind it.  
 
A number of researchers have also explored the benefits and barriers of remote work (Pérez, Sánchez, 
and De Luis Carnicer 2015). Similarly, other studies attempt to shed some light on its effects on 
employee performance and productivity (Beauregard, Basile, and Canónico 2019; Gajendran and 
Harrison 2015). However, these studies were foremost concerned about comparing remote work to 
face-to-face, trying to find that soft spot when remote working becomes more lucrative. In the case of 
this study, it is assumed that companies are already in a teleworking state, irrespective of the 
underlying reason. 

Moreover, further studies have investigated how to improve remote work itself. For instance, Sachiko 
Kazekami (2018) performed a study in Japan studying the mechanisms to improve labour productivity, 
whereas Solís (2017) conducted a study in Costa Rica evaluating employee's performance. Both studies 
could go further in some fields since Sachiko Kazekami (2018) describes short-term remote work only, 
without keeping long-term effects in mind. Similarly, Solís (2017) claims that the average time of 
remote working is 1.9 out of 5 days a week in his study, which is also very different from a full-remote 
setup. 
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An investigation is needed to determine the most impactful attributes on work efficiency for those 
jobs that are apt to be done remote.  

1.1. Problem discussion  
Telework has emerged as the standard for millions of workers in the EU and globally since the 
pandemic outbreak of COVID-19. Among the earliest terminology used to refer to remote work was 
telecommuting by Nilles (1975). Specifically, it was employed to refer to people working from home 
(WFH) utilising technologies to contact their place of work. In the USA, it has become broadly 
employed since then, alongside the term ‘telework’ (Madsen 2011), as referring to any work 
conducted off-site but related to a central office (T. D. Golden and Veiga 2005). The term ‘e-work’ has 
become commonly employed in Europe to refer to virtually performed work. Also, Kirk (2010) 
described e-workers as home-based full-time employees that work and interact mainly by electronic 
means as emails and intranet. Consequently, face-to-face interaction with their supervisors and co-
workers is restricted. 

Even though e-work has recently historically been the most commonly used type of telecommuting 
(Halford 2005), there has been an upsurge of individuals working in more than one place in the past 
few years (Eurofound 2017).  

The statistics and prevailing rates given by Eurofound (2017) make it clear that e-work is rising at a 
brisk pace all over Europe. Moreover, a series of surveys on the impact of WFH support the substantial 
rise in this work mode's uptake as a response to the COVID-19 public health measures (Sostero et al. 
2020). Specifically, Ahrendt et al. (2020) survey data reveals that nearly 40% of people working in the 
EU in April 2020 commenced full-time teleworking due to the pandemic. Indeed, this is consistent with 
recent estimations from a range of studies indicating that at least one-third of EU-dependent jobs are 
in professions that could potentially be entirely done at a distance (Sostero et al. 2020; Dingel and 
Neiman 2020).  

Prior to the outbreak, only 11% of the active European workforce had experienced teleworking 
(Eurostat 2020). This indicates that the vast proportion of companies and employees that switched to 
telecommuting since the first trimester of 2020 were unfamiliar with this modality of working. 

For numerous companies, the sudden move to telework brought with it a series of daunting challenges 
to:  

1. Outfit the workforce with the software and digital tools required to work remotely 
2. Guarantee secured connectivity to the corporate network and access to critical business 

systems 
3. Implement telework policies 
4. Align managerial and cooperation approaches to teleworking 
5. Fine-tuning work processes and upgrading tools for remote communication and 

collaboration 
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Expanding telework was reportedly smoother, speedier and far less expensive for firms in the Northern 
European countries. By 2019, an estimated 30% of workers had on average worked either steadily or 
occasionally remotely from their homes. In contrast, in some other EU countries, less than 10% had 
tended to do so (see Figure 1).

As can be seen below, Figure 2 depicts the prevalence of telework by occupations. The highest 
telecommuting rates were found in teachers, which to a large extent captures the casual time devoted 
at home planning coursework and face-to-face lessons. Also, ICT professionals, administrative and 
commercial managers and Chief executives, senior officials and legislators' rates of telework were 
almost equally large.

Figure 1. Telework predominance in the EU Member States (Source: Eurostat)

Figure 2. Telework prevalence by occupation, EU-27 (Source: Eurostat)
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Because of their prior exposure to telework, these firms may have encountered fewer technical and 
management hurdles supporting and securely connecting a wider portion of their workforce. Firms 
with low or no previous telecommuting experience might have had lower levels of success in coping 
with the abrupt switch. This is especially likely for Small and medium-sized enterprises (SMEs), which 
don't have the same resources to invest in digitalisation and have more trouble accessing technologies 
and embracing innovations in the workplace. 

Most commercial applications of teleworking up until 2019 have been performed by companies that 
already had identified a financial gain from providing remote jobs or were in the process of testing. 
This provides a certain bias to all telework efficiency research prior to the COVID-19 crisis, as sceptical 
and disapproving views were excluded by design. For example, a 2016 investigation in Sweden proved 
that teleworking employees tend to have high professional/occupational status, high income and 
education (Vilhelmson and Thulin 2016). The 2020 pandemic has been forced upon millions of 
employees, regardless of their prior preferences, which allows a much more accurate study of the 
topic. 

While many studies ask the question wherever or not teleworking is more efficient than classic work 
schemes, only a few of them focus on what factors affect actual teleworking productivity. According 
to Lund et al. (2021), an estimated 20 to 25 per cent of the labour force in developed economies could 
effectively telecommute three to five days a week as office-based work. Moreover, most of the existing 
studies are also not adapted to long-term full remote work.  Nevertheless, large companies have 
chosen different approaches to manage the post-pandemic return. For instance, Google's expectation 
is that 60% of the company's global workforce will relocate to their pre-pandemic locations for a few 
days a week, while 20% will move to another office and the other 20% will work from home. For its 
part, Facebook claimed that it will allow staff to work at a distance on a permanent basis, except for 
those whose function necessitates them to be in the workplace. On the contrary, Twitter has declared 
that workers can always WFH if they wish to do so (Rishi Iyengar 2021). 

The pandemic is still not over, and there is no guarantee that a similar worldwide event will not happen 
again. In such a position, teleworking is often not a company choice. Knowing what affects remote 
work efficiency should provide companies with a clear direction to improvement. 

In addition, e-work is a disruptive element that can be seen as an example of a Schumpeterian' 
‘Creative destruction’. The Austrian economist, Joseph Schumpeter (1934), states that a creative 
impulse exists in all of us that has driven the economy. As human beings, there is a desire to try new 
things and to create what we have in our minds into reality.  

The term Creative destruction is an economic principle that Joseph Schumpeter observed earlier in the 
20th century. It can be defined as the process whereby innovation leads to shocks or disruptions that 
eliminate old strengths and replace them with fresh ones (McCraw 2007). Those who take advantage 
of those opportunities will be the ones who achieve positive outcomes during the next relative calm 
period. 

To survive in this fast-changing environment, corporations must operate as the marketplace. They not 
only need to shift as rapidly as the market but also must expand their decision-making procedures to 
embrace more of the company's collective knowledge. 
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In addition, Schumpeter also describes a company that stays for a long time in a cultural lock follows 
the same steps to an adjusting terminal illness. All the emotions stirred up prevent to make the right 
decisions. In short, it describes the analogy of life and death with destruction and creation, where the 
author claims that in order to function smoothly as the market, it is necessary to create the new and 
destroy the old. It is challenging for companies to be great at destruction, almost as tough as it is to 
become an expert in innovation. Furthermore, there is always resistance to change because of ties to 
the past. 

A firm can sustain its competitive advantage by destroying existing wellsprings of advantage and 
exploiting new opportunities. But the real long-term competitive advantage derives only from 
substantial and transformative innovation (Foster and Kaplan 2011). Companies that are not sensitive 
to the market are condemned to fail. The point is to master constant change. This includes the 
changing preferences (or requirements) to WFH. 

1.2. Problem formulation and purpose 
The goal of this study is to determine what transversal factors have an impact on employees' efficiency 
while working remotely. These factors will be determined by existing conjectures on the topic, and 
their measurement will be done by employees that either are currently teleworking or have done so 
during 2020. 

Understanding that humans are heterogeneous in nature, this study should reveal different types of 
employees and how they are affected by teleworking. 

This study explores the impact of different factors on the productivity of remote work, inspired by the 
experience of research previously conducted by Professor Martín Solís (2017), who investigated the 
effects of telework on work-family conflict and employee performance. 

The study's conclusions should provide clear areas of direction for companies with remote employees 
(or considering creating remote roles) on which to concentrate improvements. The conclusions should 
be general enough not to depend on the reasons why a remote role has been created. 

1.3. Delimitations  
This study does not aim to study other pandemic changes imposed on society, such as influencing the 
individualism of the subject, the shedding of jobs or the sensitive economic situation of companies, 
and how they affect employee productivity. 

This study does not pretend to define wherever remote is more efficient than face-to-face work overall 
or for any industry or job. Nor does it attempt to determine at what level one or the other is more 
beneficial. This study analyses remote work only. 

The employee efficiency will be self-measured in comparison to perceived own pre-telework 
productivity. 

The national culture can be a significant contextual element as well. For example, cultural aspects like 
power distance and the avoidance of uncertainty (Hofstede 2011) will undoubtedly have a certain 
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impact on the results' validity. For instance, physical and mental issues are one of our most important 
factors affecting employee performance. It can be fairly expected that a nation with strong threshold 
for uncertainty will cope with and deal with the potential mental issues induced by a pandemic crisis 
in a different way than other nations. 

The job type, industry and other meta-data will be noted for posterior investigations, but this data will 
not determine what factors have the largest impact on remote work. 

An experimental design needs to be devised in order to examine the impact of telework with greater 
methodological rigour. Therefore, measures of the response variable would be suitable to be elicited 
before the subject starts teleworking. However, this was not feasible in this research since the 
individuals had previously been teleworking for a while when the assessments were conducted. Since 
the start of the pandemic, the maximum teleworking time, which started in March 2020, is 14 months. 
The average number is expected to be slightly below. 

A limitation lies in the fact that this study examines employees that have joined the labour market. 
The potential for teleworking that the non-working population allows to enter the labour market is 
outside this study's scope.  

This study uses nondynamic and unlinked models, and our models do not consider the dynamic 
adaptations that will take place or the interconnectivity between factors. 

This study's major limitation is that a limited number of company cases may result in low external 
validity. Therefore, we do encourage precaution in the generalisation of our results across other types 
of deployments and companies. Additionally, it cannot be excluded that our results are linked to the 
particular teleworking decisions taken in those organisations (e.g. periodicity of remote working days 
per week, duration of the pilot, provision of the necessary tools to perform the work, and so forth). 

It is assumed that the vast majority of employees would actively like to be more productive at their 
workplace since this usually means a better long-term personal benefit. It is also assumed that the 
employers are interested in increasing the employees' productivity, since this usually means a better 
long-term personal benefit. Exceptions exist in both cases, but they are treated as exceptions and 
ignored for the purpose of this study. 

1.4. Thesis structure  
The thesis has been structured as presented in Figure 3. Each chapter is considered as a process in 
which all parts have their input and output, connected to the thesis purpose. In addition, every chapter 
contributes to addressing the research questions. 
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Figure 3. Thesis structure 

The initial section describes the objectives and research questions and gives an overview of the thesis's 
structure. In the second chapter, the literature review relates to the different theoretical and practical 
studies and current information on teleworking employees' performance. The third section outlines 
the research methodology, data collection, and data analysis processes. The survey findings and 
conclusions are presented in the fourth section. Lastly, the fifth and sixth sections contain a summary 
of the work and a discussion of the implication of the results for future investigations, along with the 
conclusions.
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2. Literature review 

2.1. Determinants of employee performance while performing telework 
Several studies have explored where the profitability line goes between remote and face-to-face work 
(Goodman 2013; Robèrt and Börjesson 2006). Yet, other studies have explored the various attributes 
that affect the efficiency of the employees in the office (Puig-Ribera et al. 2017; Zahn 1991). Also, a 
few studies have investigated what attributes affect remote-based employees' efficiency, and most of 
these have concentrated around one or two attributes only (Linda E. Duxbury, Higgins, and Irving 1987; 
Henke et al. 2016; Kossek, Lautsch, and Eaton 2006). 

As stated in the findings of  (Ollo-López, Goñi-Legaz, and Erro-Garcés 2020) from a cross-section of 
European countries on the utility of teleworking at home, workers with greater responsibility for their 
families, employees living far from their place of work and highly skilled individuals are more inclined 
to telework at home. 

2.1.1. Remote work impact factors 
Listed below are impact factors without attention to order. Only the most vocal findings will be cited 
in each case, although a lot of the underlying material often covers multiple closely related factors. 
Some of the factors are partially related but appear different in both underlying reasons and end 
results. For example, longer work hours are both indirectly related to remote tools and health, without 
necessarily being a part of either. 

2.1.1.1. Commute distance 
Several researchers have listed commuting time and cost as a major benefit of implementing 
teleworking.  For instance, Hambly and Lee (2019) estimated in Ontario (Canada) the opportunity cost 
from the mean hourly wage estimated by the mean hourly salary saved by telework. Others, as Mitomo 
and Jitsuzumi (1999), forecasted the number of teleworkers by 2010, calculating the decrease in 
congestion and assessing the opportunity cost of congestion alleviation in Tokyo, Japan. Likewise, Van 
Der Wee et al. (2015) claim that teleworking would reduce commuting time, business operating 
expenses, for instance, office rent, and the need for corporate trips since video conferencing would be 
sufficient. 

Kazekami (2020) findings reveal that teleworking's impact is greater for employees commuting over 1 
hour. Moreover, the author states that the commute time reductions increase labour productivity and 
preventing employee rushing also increases labour productivity too.  

Overall, it is expected by government authorities that e-work will lead to a reduction in societal 
commuting costs: reducing transportation costs, air pollution, and traffic congestion. (Mokhtarian, 
Collantes, and Gertz 2004; Helminen and Ristimäki 2007; Peters, Tijdens, and Wetzels 2004). Such 
prospects are strengthened by developments in technology for remote communications and growing 
ecological limitations. 
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In the US, federal agencies are providing telecommuting to their employees in order not only to attract 
and keep skilled workers but also to contribute to the protection of the environment (Kwon and Jeon 
2017). This goes back to the Telework Enhancement Act of 2010 mandates all federal agencies to set 
up and implement telework policies for their staff. Such an assumption, underlying this standard, is 
that telework assists government agencies in fulfilling their goals whilst meeting climate protection 
objectives. This is done through making fewer employees drive, cutting down on energy use in the 
office (Martínez-Sánchez et al. 2007) and improving employees' satisfaction by providing flexible work 
hours and workplaces.  

Research data is clear – commute time is one of the main incentives for employees to desire to work 
remotely and affects overall worker happiness, which should affect productivity. 

2.1.1.2. Time flexibility 
Telework offers workers flexibility and freedom of choice as to how and wherever they work (Kossek, 
Lautsch, and Eaton 2006). Having the ability to 'filter out' workplace distractions and deliberately 
switch off was found to be favourably linked to satisfaction (Fonner and Roloff 2010). It is known that 
each individual employee has peak efficiency hours during the day. Remote employees can adapt their 
work around these hours on an individual level without having to foot it with the collective (Tremblay 
and Genin 2007; Golden and Veiga 2008; Baruch 2000; Martin and MacDonnell 2012; Martínez-
Sánchez et al. 2007). 

The possibility of focusing on a difficult task without distractions in a comfortable environment is a 
widespread argument in favour of remote working: A night owl can tinker with a project throughout 
the night while an early bird can chirp away at the daily task from the earliest of mornings. 

2.1.1.3. Work-family balance 
Telework is expected to have social expectations associated. According to Wheatley (2012), it is 
intended to enhance workers' well-being by decreasing commuting related fatigue, providing a lower 
stress working atmosphere and an improved Work-Life Balance (WLB). 

The work hour flexibility doesn't only allow workers to concentrate on work, but often serves to adjust 
working hours better to meet the demands of their home (T. D. Golden, Veiga, and Simsek 2006; 
Versey 2015). For example, telecommuters may comfortably disrupt their working hours to do their 
washing or to pick up their children from day-care on time or just simply because being interrupted by 
attending a family member, even for mundane matters (Allen, Renn, and Griffeth 2003; Kurland and 
Bailey 1999). These transitions of tasks can ease the fulfilment of home roles. Consequently, it can 
decrease workers' work-home conflict (T. D. Golden, Veiga, and Simsek 2006), namely the potential 
conflict that arises when employees' involvement in their job role encroaches upon their roles and 
activities at home (Greenhaus and Beutell 1985). Consistent with this rationale, several studies report 
that teleworking is associated with reduced work-home conflict (Gajendran and Harrison 2007; T. D. 
Golden, Veiga, and Simsek 2006). 

Nevertheless, a handful of other research has concluded the opposite effect, finding that teleworking 
is correlated with increased work-home conflict (Hill, Ferris, and Märtinson 2003; Hammer et al. 2005; 
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Schieman and Young 2010). Such investigations account for this work-home boundary-enhancing 
impact by claiming their home boundaries are fuzzier when conducting e-work (Duxbury, Higgins, and 
Mills 1992; Schieman and Young 2010). Given that the boundaries of the home are more diffuse than 
usual, workers are more likely to continue their thoughts towards work and perform work tasks at 
home during the day, including after working hours. Thus, potentially hampering the satisfaction of 
their demands at home in the evening and, consequently, employees may suffer more, instead of 
fewer, conflicts between work and home (Voydanoff 2005).  

On the other hand, Kazekami (2020) states that teleworking increases the stress of juggling work and 
household duties, but this does not directly reduce work productivity. Teleworking raises job 
satisfaction, but telecommuters may struggle to balance work and housework. Such a result is the 
inverse of the reason behind why Japanese society encourages teleworking, i.e., to balance work and 
caring for children or recreation. It is crucial to create teleworking that does not diminish life 
satisfaction, preventing the increased stress of combining work and domestic tasks. 

One of the main rises of interest for telework in Sweden, a forerunner country when it comes to 
remote work, is attributed to work-home balance since the right to stay at home with children is 
stipulated by Swedish law (Vilhelmson and Thulin 2016). 

Research has demonstrated that both individual and situational attributes, like family requirements 
(Byron 2005), work duties (Glavin, Schieman, and Reid 2011) and character features (Raghuram and 
Wiesenfeld 2004) moderate telework's relationship with the work-home conflict. 

Furthermore, telework is an additional advantage for public administrations to become a desirable 
workplace for future generations, who attach more importance to WLB (Berman et al. 2019).   

Work-family balance is one of the most important arguments for employees to choose remote 
working. However, it is essential to note that an enhanced WLB does not necessarily mean an 
improvement in work efficiency. An employee may be more content, but not more productive. 

2.1.1.4. Home office and hardware 
Even though teleworkers clearly face the same ergonomic and health risks as their office-based 
counterparts, not enough attention is usually given by companies to remote or home-based offices 
(Ellison 2011). An ergonomically well-designed workspace is vital to prevent grievances and physical 
discomfort (Bruno Garza et al. 2012).  

According to Kacmar et al. (2009), the perceptions of employees about their work surroundings impact 
their performance. Having a physically sound working environment influences the performance of 
workers in a positive way. However, noises, disruptions and distractions are probably detrimental to 
employee's performance, as are inappropriate physical working conditions (Gist and Mitchell 1992). 
On the contrary, positive physical work conditions are linked to greater self-efficacy levels in 
telecommuting among employees (Staples, Hulland, and Higgins 1999). 

It is important to evaluate if teleworkers alter their behavioural patterns related to health (as 
nutritional habits, activity habits and taking breaks), as these patterns are intrinsically linked to 
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psychosomatic health disorders, including hypertension, gastrointestinal disturbances, and migraine, 
among others (Alicia et al. 2012).  

Lacking a personal office space or an area that is safe for work is one of the main reasons behind 
additional mental and physical illnesses caused by prolonged remote work, according to Xiao et al. 
(2020). Moreover, companies are expecting substantial savings by reducing property and building 
costs (Matthews and Williams 2005). 

Plenty of frustrations can arise when the hardware is not working well enough, when employees 
cannot access certain data vaults from home or when they simply are uncomfortable. This is a factor 
that is likely to affect employee productivity. 

2.1.1.5. Social interactions 
According to Grant, Wallace, and Spurgeon (2013), individuals stated that they had missed the in-office 
social interactions and felt lonely by being unable to share concerns they had with their coworkers 
(Mann and Holdsworth 2003). This could potentially result in restricted availability of social support, 
which is critical to raising workforce well-being (Rothmann 2008) and commitment (Xanthopoulou et 
al. 2009). 

WFH significantly reduces communication in person, thus lowering employees' daily social interaction 
(Ammons and Markham 2004; Baruch 2001; Cooper and Kurland 2002; Wilson and Greenhill 2004). 
Humans are social animals by biology, and the lack of face-to-face interaction may indirectly impact 
overall efficiency. 

When looking at the work environment through an affordance lens, there is a clear shift in desired 
technological commodities during the COVID-19 pandemic compared to previous remote working. This 
transition emphasis is placed on tools, applications and other gadgets that increase social interaction 
rather than classical in-office affordances such as meeting rooms, after-works and other similar topics 
that boosted social interaction (Waizenegger et al. 2020). This is an indication that employees are 
looking for means to rebuild the social contacts that they have lost meaningfully. 

According to Raghuram et al. (2001), within a non-epidemic situation context, it is proven that the 
degree that an individual feels himself important, visible and engaged within the community, the 
greater this individual's adaptation to teleworking. 

Insufficient social interaction in relation to information exchange can lead to a loss of efficiency. Lack 
of social interaction beyond a personal level of comfort can be placed on the same level as more 
physical health issues. Employee productivity is likely to be affected by this factor when exposed to a 
prolonged period of time. 

2.1.1.6. Healthy routines 
As reported by Xiao et al. (2020), which conducted a study during the pandemic early days with a 
sample size of 1000 respondents, those employees reported a decrease in general physical and 
psychological health status and an elevated rate of new physical and mental health problems.  
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Meaningful predictors for decreased physical and mental health condition consisted of reduced levels 
of physical activity, a greater consumption of junk food, poor communication with coworkers, and 
having a young child in the household. In addition, more absent-mindedness was a significant correlate 
of reduced mental well-being. Nearly 66,7% of respondents claimed to suffer from one or more new 
physical health problems, and almost 75% of respondents had at least one new mental health 
condition. Moreover,  Xiao et al. (2020) findings reveal also that female respondents with annual 
earnings under one hundred thousand USD have more health problems in comparison to male 
respondents and respondents with greater earnings.  

According to Derks et al. (2015), the societal norms built into modern organisations foster a culture of 
being always connected, particularly affecting remote teleworkers that experience pressure to stay 
permanently accessible (Suh 2017). Such behaviours may undermine people's capacity to disconnect 
from their work, leading to discomfort and health issues (Kompier, Taris, and van Veldhoven 2012). 
Remote-based teleworkers could be considered as sensitive to this "always-connected culture", given 
a strong fuzziness of personal and occupational limits (Tietze and Musson 2005). Both fuzziness of 
limits and the technology at hand are likely to increase the attraction to keep working, leading to a 
failure to recover appropriately (Grant, Wallace, and Spurgeon 2013). In a recent study made by 
Schlachter et al. (2018), he claims that subjects using work-related ICTs, particularly in non-working 
hours, may not be able to separate mentally and disconnect from work. 

Several studies examine multiple aspects of welfare, providing different views on the teleworkers and 
well-being relationship. For example, autonomy has been identified as a means by which remote 
workers reduced emotional burnout (Sardeshmukh, Sharma, and Golden 2012). Moreover, according 
to a study performed by Moser et al. (2020), ‘zoom fatigue’ is a thing. Longer time is needed to 
disconnect and recover from work, and to avoid burnouts, organisations need to be strict on 
employees not working more than the allotted time. 

This crucial impact factor comes into play during prolonged remote work and is not as extensively 
studied as the more positive aspects of teleworking. While a decline in health may not impact 
productivity in the short term, health issues may lead to serious complications down the road for both 
the employee and the employer. Employee productivity is likely to be affected by this factor when 
exposed to a prolonged period of time. 

2.1.1.7. Remote tools 
Since the COVID-19 pandemic has propelled millions of people abruptly into telecommuting, 
employees had to adjust to emerging digital and collaborative tools as well as innovative approaches 
to communicating with co-workers, managers, and customers. This shift was abrupt and often imposed 
on people with no prior experience of dealing with remote working. 

A recent Japanese worker survey revealed, first-time telecommuters generally felt more 
uncomfortable with telecommuting, mainly due to difficulty in day-to-day communication and poor 
digital skills. Such workers also perceived themselves to be less productive and fulfilled than other 
workers who had formerly worked from a distance (Mori and Hayashi 2020).  
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According to Swedish researchers, one of the reasons behind the slower than expected adoption of 
remote work (before the COVID-19 pandemic) is both the slow roll-out of remote-work compatible 
tools and their acceptance by the industry (Vilhelmson and Thulin 2016). Granted, some areas have 
been in the vanguard of such development, such as communication, IT and finance, but most other 
jobs have not been to perform remotely as now.  

The empirical evidence available concerning the relationship between flexible working practices 
(teleworking included) and employees' well-being is still inconclusive (De Menezes and Kelliher 2011). 
In consonance with Ter Hoeven and Van Zoonen (2015), there is a positive correlation between 
flexibility and autonomy, work-life balance, and communication, having an overall well-being increase. 
On the other hand, research studies have indicated that people who use remote electronic working 
arrangements may often experience guilty feelings (Moe and Shandy 2010) and may work excessively 
to correspond to the flexibility allowed (Chesley 2010).  

Nevertheless, most companies are conscious that e-work entails investing in specific technologies 
(Aguilera et al. 2016). The technological barrier to e-work introduction is steep yet not critical. 

While remote work tooling has not been listed as the primary driver for teleworking, it certainly is a 
fundamental precondition and may influence individual productivity. It may also affect employee 
productivity directly. 

2.1.1.8. Peer communication 
Telework can impede the trust being built between team members (Pyöriä 2011), decrease the quality 
and regularity of information exchange between individuals team members (Fonner and Roloff 2010), 
and hamper the development of teambuilding due to backlash from non-teleworking peers (D. G. 
Tremblay and Thomsin 2012; Overmyer 2005).  

In addition, since teleworkers have fewer chances to engage socially and casually with their peers, 
teleworking can foster a perception of being socially disconnected. As teleworkers have fewer 
opportunities to interact socially and informally with colleagues, teleworking can add to perceptions 
of being socially isolated and disengaged at the workplace (Mann and Holdsworth 2003; D. G. Tremblay 
2002; Gajendran and Harrison 2007; Sardeshmukh, Sharma, and Golden 2012; D. G. Tremblay and 
Thomsin 2012; Maruyama and Tietze 2012). Therefore, e-work can lead to lower job satisfaction and 
a sense of isolation (Pyöriä 2011; Mann and Holdsworth 2003), thereby possibly resulting in lower 
organisational identification and engagement (T. D. Golden 2009; Allen, Renn, and Griffeth 2003). 

According to Fay and Kline (2012), relationship development and nurturing are crucially relevant to job 
satisfaction levels and the organisation's commitment (T. D. Golden, Veiga, and Dino 2008). 

To have supportive work colleagues, which individuals interacted with on an informal basis, was linked 
to higher engagement with the company, independently of any history of experience with opt-out 
messaging (Fay and Kline 2011). Moreover, Fay and Kline (2012) claim that sound employment 
relationships are critical for being more committed to the company.  
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Social interaction at work depends on the type of job performed. There are purely individual roles and 
projects that require the full commitment of an entire team. Employee productivity is unlikely to be 
affected in the former case and likely in the latter. Some of the interconnection can also depend on 
the tools at hand and on the peers' corporate discipline.  

2.1.1.9. Supervisor trust 
Teleworkers are frequently side-lined in comparison to their office peers, resulting in a perception of 
social and professional alienation (Cooper and Kurland 2002), losing non-formal learning experiences, 
and having less firm backing (Tietze and Nadin 2011). 

Makarius and Larson (2017) go as far as to link supervisor role and trust for their subordinates as a 
vital factor in the overall satisfaction with remote working. Supervisor support was directly linked to 
perceived career opportunities.  

Trust is a big topic in teleworking in general. Teleworkers' perceived activity, timely responses and 
keeping deliverables on the schedule are vital to this trust development (Henttonen and Blomqvist 
2005). Moreover, it is important to gain it from peers and supervisors early on (Brad Crisp and 
Jarvenpaa 2013; Makarius and Larson 2017). Due to the lack of direct oversight and less possibility to 
know what the other people are doing at that moment, virtual teams and remote personnel rely on 
trust to handle their tasks (Yakovleva, Reilly, and Werko 2010). 

As reported by Sewell and Taskin (2015) findings, even though employees already reported a high 
degree of confidence in their line managers, they continued to feel more supervision. Furthermore, 
these results underline the way in which the lack of a physical head office can lead to problems of 
mistrust and greater control on workers. Building and sustaining relationships is a core skill for their 
career progression (Richardson and Mckenna 2014). 

When it comes to remote work, supervisor trust seems to be one of the key factors for success. A 
trusting supervisor would provide the freedom of movement that remote work is known for, while a 
mistrusting supervisor is likely to attempt to micromanage the subordinates, thus reducing their 
effectiveness. 

2.1.1.10.  Supervisor communication 
Managers may have concerns about embracing telework as it poses a particular challenge to the 
managers' skills in assessing and monitoring the productivity and engagement of their staff (Morgan 
2004; Pasi Pyöriä 2011). 

Teleworkers have lower management-facing visibility and less support from their respective 
supervisors (Cooper and Kurland 2002). The more time is spent working at home, the bigger does the 
gap of support from peers and supervisors become (Lapierre et al. 2016).  

Some authors highlighted some drawbacks, as well. Telework schemes can raise management issues, 
including the challenge of supervising telecommuters' performance as well as adverse effects on the 
attitudes of employees. Such effects are likely to involve employees' perceived inequality not 
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permitted to telework, potentially leading to those workers being treated less favourably by their 
employer (Lee and Kim 2018). 

Insufficient communication from management and supervisors is clearly unhealthy and negatively 
impacts remote work satisfaction. Burnout itself is a situation closer related to neuroticism than to any 
work-related duress, such as long hours, stress or pressure. However, lack of clarity from management, 
grey areas of responsibility and failing communication are directly related to burnout among the 
employees with this personality trait (Puolakanaho et al. 2018). 

This factor inspects the efficiency of supervisors from the point of view of their subordinates. It is 
evident that they have a clear impact on remote employee behaviour and may well be one of the keys 
to the solution of a variety of problems. 

2.1.1.11.  Autonomy 
Telework was mainly seen to be practiced by occupations featuring substantial job autonomy (Aguilera 
et al. 2016).  Nevertheless, the introduction of teleworking also led to increased work autonomy and 
has been translated into greater job autonomy for employees. Consequently, those workers obliged 
to embrace telework would be likely to develop a higher perceived autonomy; being a key feature of 
work adaptation (Gajendran and Harrison 2007). In particular, autonomy has positively been proven 
to influence teleworkers' satisfaction and work-family balance (T. D. Allen, Golden, and Shockley 2015; 
T. D. Golden, Veiga, and Simsek 2006). 

Self-discipline in performing tasks and autonomy in planning are among the top of the list of remote 
employee advantages (Gurstein 2001; Morgan 2004), with a special emphasis on families with younger 
children at home (Ammons and Markham 2004).  

Many studies have shown that teleworkers' effectiveness depends on working at peak efficiency hours 
and are able to achieve greater concentration. Therefore, in order to increase productivity while 
working autonomously, good time-planning skills are considered an important resource (Harpaz 2002). 
According to Demerouti et al. (2001) theory of demands-resources, high-ranking self-discipline can 
reduce significant work pressure. Consequently, this leads to higher productivity and satisfaction with 
telework. 

Another study paints a somewhat contrasting view, finding that autonomy increased, but social 
relations suffered (Sardeshmukh, Sharma, and Golden 2012). In addition, Ten Brummelhuisa, Haarb, 
and van der Lippec (2010) discovered that working off-site was related to increased autonomy, while 
autonomy was associated with greater collegiality conduct. Furthermore, it was argued that 
teleworkers could counteract less interaction with more collegial behaviours and communication on 
the working days. 
 
Early teleworking research (Dimitrova 2003) found no significant difference between remote and face-
to-face employees in terms of supervisor reporting. Once the observational supervision was phased 
out in favour of timely reporting, there was no longer any structural difference compared to face-to-
face workers. 
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Figure 4. Main factors affecting Employee Performance

The promise of telework's flexibility to work anytime and anyplace may diminish employees' autonomy 
in choosing the desired place and time to telework. Hence, feeding into work addiction when work 
from home becomes work around the clock and from anywhere (Sarker et al. 2012).

When direct supervision is no longer viable, and the possibility of slacking off without a reasonable 
punishment manifests itself, each worker decides the personal level of fervour towards task 
completion. While this seems to be a part of the individual personality and difficult to change, there 
are many ways to mimic the usual pressure from peers, supervisors and the surrounding environment. 
These tricks could be explored if this factor indeed has an impact on remote employee productivity.

2.1.1.12. Longer working days
The topic of longer working days is recurrent in practically all research on the matter in the above 
impact factors (Dimitrova 2003; Xiao et al. 2020; Tietze and Musson 2005; Kelliher and Anderson 2010; 
Noelle 2014). On average, a workday in a fully remote environment has increased by 48 minutes and 
contains more meetings, emails and meeting participants (DeFilippis et al. 2020).

Unexpectedly enough, efficient remote tools, combined with deficient or insufficient usage policies, 
may cause employees to work excessively (Kelliher and Anderson 2010). For instance, teleworkers may 
connect and perform tasks or communicate off-hours just to be noticed as more zealous (Noelle 2014), 
which completely blurs boundaries between home and work (Tietze and Musson 2005).

This factor could be related to general overworking and decrease of employee productivity from any 
of the resulting negative consequences, or this could be the result of injection of non-working time 
that simply stretches out the working day without adding more actual work hours to it.

2.1.2. Summary of factors
The main factors influencing employee performance can be seen in Figure 4.
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2.2. Hypothesis building 
The encountered impact factors come from a large number of independent studies done in many 
different sectors with many different participant groups. No study has identified a stark difference in 
the participant subset (like, for example, the difference between men and women, employees or 
supervisors), which leads to the conclusion that these factors are cross-cutting and, statistically 
speaking, have an impact on all those subjected to remote work. 

The underlying studies of each factor have been weighted subjectively to assess the correlation 
strength with remote work productivity. Based on this, Table 1 presents the hypothesis formed 
according to their corresponding factor 

Nr Hypothesis 
H1 Commute distance has a weak positive correlation to remote work productivity 
H2 Time flexibility has a strong positive correlation to remote work productivity 
H3 Work-family balance has a weak positive correlation to remote work productivity 
H4 Home office and hardware has a weak positive correlation to remote work productivity 
H5 Social interactions have a weak positive correlation to remote work productivity 
H6 Healthy routines have a weak positive correlation to remote work productivity 
H7 Remote tools have a strong positive correlation to remote work productivity 
H8 Peer communication has a strong positive correlation to remote work productivity 
H9 Supervisor trust has a strong positive correlation to remote work productivity 

H10 Supervisor communication has a weak positive correlation to remote work productivity 
H11 Autonomy has a strong positive correlation to remote work productivity 
H12 Longer working days has a weak negative correlation to remote work productivity 

Table 1. Summary of the hypotheses extracted 
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3. Methodology 

This chapter outlines the methodology employed in the study on the basis of the initial aim and 
objectives. 

3.1. Methodological approach 
The study's final goal is to determine the cause and effect relationship between the main factors 
affecting the employee's performance when conducting e-work and the employee performance itself. 
To determine the most impactful factors for remote work efficiency, this study leans heavily on the 
vast body of questionnaires, articles and investigations done about telework, giving additional weight 
to data produced during the second half of 2020. 

We have identified and brought together 12 factors that influence employee performance: ‘Commute 
distance’, ‘Time flexibility’, ‘Work-Family Balance’ (WFB), ‘Home office and hardware’, ‘Social 
interactions’, ‘Healthy routines’, ‘Remote tools’, ‘Peer communication’, ‘Supervisor trust’, ‘Supervisor 
communication’, ‘Autonomy’, and ‘Longer working days’. The questionnaire respondents will self-
evaluate the employee efficiency. 

Nowadays, researchers are increasingly aware of the importance of using multiple observed variables 
to gain a greater understanding of their area of scientific research. Basic statistical methods use only 
a limited set of variables, unable to deal with the sophisticated theories that are emerging (Schumacker 
and Lomax 2016). Due to the heterogeneous nature of individual situations and in combination with 
the assumed cross-cutting nature of the factors affecting productivity in remote work, the most 
efficient approach to test the hypotheses is a quantitative study named Structural Equation Modelling 
(SEM).  

3.2. Sampling 
The study was focus mainly on Europe, especially in the southern European nation of Spain, as stated 
earlier. The survey was distributed to 340 professionals in Spain and, to a lesser extent, in other EU 
countries such as Germany, the Netherlands and Sweden, or in non-European nations such as the 
United Arab Emirates or Iceland. It is important to note that the study comprises active workers 
currently working fully or partially remote. 

Large samples are required for conducting SEM. According to Kline (2015), one crucial constrain to 
bear in mind is the sample size. Although efforts have been undertaken to adjust SEM techniques to 
work on shorter samples (Jung 2013), overall, it remains true that SEM is a large-sample technique.  

At N<100, nearly any kind of SEM may be unsustainable except for a remarkably simple model, but 
such basic models may be of no interest. Barrett (2007) proposed that peer reviewers of journal papers 
should systematically refuse to publish any SEM analyses at N<200 unless the population studied is of 
restricted size. This is not standard practice but emphasises the fact that the analysis of small samples 
in SEM is problematic. 
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A sample size of N = 100-150 is deemed to be the minimum sample size for SEM (Ding, Velicer and 
Harlow 1995; Tinsley and Tinsley 1987; Ullman, Tabachnick, and Fidell 2001). However, a larger sample 
size for SEM is envisaged by some researchers, N=200 (Hoogland and Boomsma 1998, Kline 2015). 

3.3. Data collection 
The method selected to collect the data for this study was a survey. The use of surveys as a method of 
data collection has the major benefit of offering the potential to easily capture data from multiple 
respondents (Miller and Brewer 2003) and allow for easy comparison of results. Moreover, findings 
can be tested and replicated by other investigators, who can extend the study if they wish to explore 
it further. Due to the pandemic, the target sample population was contacted exclusively by email and 
social media platforms with a Google Forms link attached for study engagement.  

The stage of data collection began on April 5, 2021, and finished on May 3, 2021. The total duration of 
the data collection stage was 29 days. A reminder was sent to participants two weeks after the first 
call. No exact hit rate can be given since many responses come from social media (mainly LinkedIn).  

3.4. Ethical issues  
Participants give consent to enter the research by accessing the Google Forms link and initiating the 
questionnaire.  However, the participants are notified of their right to opt out of the study if they wish 
to do so at any time. It is the researcher's responsibility to undertake all precautions to ensure the 
safety and security of participants. The data is gathered, handled and disclosed in accordance with 
ethical concerns and GDPR guidelines.  

In the research, confidentiality and anonymity will be of utmost concern and must be addressed with 
sensitivity. In order to guarantee that everyone who completes the questionnaire is at ease, maximum 
anonymity must be ensured. All study participants will be made aware of the study's purpose and goals 
and guaranteed anonymity. If this is breached, participants may run the risk of not relying on the study, 
which could consequently affect the outcomes of this research study. Allowing each individual to 
provide a specific age and ensuring anonymity at the same time is no longer possible at all. Regrettably, 
this invalidates requiring the question for age in the ‘Metadata’ section. Therefore, age plays no role 
in the analysis. 

The following is a summary of the survey as well as the design and the structure of the questionnaire 
used in this study. 

3.5. Survey design 
The questionnaire was split into three main parts. Firstly, respondents were asked to fill in the 
‘Metadata’ section, which collected information on country, company role, gender, company sector, 
commuting time and percentage of work made from home. Secondly, respondents were asked to 
select from 1 to 5 on a Likert scale the three questions related to ‘Self-evaluation’. Thirdly, the 
respondents were invited as well to select from 1 to 5 on Liker Scale question for twenty-four ‘Key 
questions’ relating to potential factors that affect job performance when conducting WFH.  
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This survey contains two surveys in one. One intends to measure the impact of the different identified 
factors while the other how important people perceive that they are. The data from the two different 
sets of questions will be analysed separately. For each factor, there are two questions. The first 
question measures the impact of the factor on the current situation of each participant. These 
questions are formulated in a positive way, where a score of 1 would mean that the respondent is 
heavily affected by it, and a score of 5 would mean that the respondent is not affected by it at all.  

The second question measures the perception of the importance of such a factor and should ideally 
have no statistically significant correlation with the first question. These questions are formulated in a 
negative way, trying to question wherever the participant believes that the worst possible case of the 
factor would have an impact on employee productivity. In these questions, a score of 1 corresponds 
to a very weak perceived importance of a particular factor. In contrast, a score of 5 means that the 
respondents strongly believe that productivity would be impeded by it. 

For the purposes of the analysis, the raw data gathered from the survey was downloaded from Google 
forms as an Excel file and consequently saved as a .csv file. Additionally, it is relevant to note that 
incomplete answers were removed from the data for guaranteeing maximum accuracy within the 
study. 

All the communication was made by using the English language. The final questionnaire can be found 
in Appendix A – Questionnaire. Furthermore, the appearance of the questionnaire format and its user-
friendliness were considered, since, according to Lagarce and Washburn (1995), LaGarce and Kuhn 
(1995), a user-friendly layout, and to some degree colour, are beneficial in boosting response rates to 
surveys. 

The colour ‘Blue light’ was chosen as it is peaceful and provides peace, serenity and tranquillity. Also,  
the fact that it is apparently the world's favourite colour (Jordan 2015) has contributed to its election. 

As stated earlier, the survey consists of three parts: 
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a) Metadata 
The metadata fields serve to make comparisons and to more granular conclusions at a later stage. 

FIELDS  
Q1. Country 
Free text 
Q2. Company sector 
Free text 
Q3. Company role 
Selection between "I have no subordinates" and "I have subordinates" 
Q4. Gender 
Selection between "Male" and "Female" 
Q5. Approximate commute distance (in minutes) 
Selection between "15", "30", "45", "60", "75", "90", ">90" 
Q6. Current percentage of work time done from home 
Selection between “0%, 20%, 40%, 60%, 80%, 100%” 

Table 2. Metadata 

b) Self-evaluation 
The self-evaluation of own productivity compared to previous face-to-face work is what all impact 
factors will be measured by. 

SELF-EVALUATION  
Q7. I am very productive when working from home 

Q8. I am more productive when working from home than in the office 
Q9. I think I could be more productive when working from home 

Table 3. Self-evaluation questions 

c) Key questions 
The key questions correspond to the impact factors, with two questions in each. Answers are 
mandatory to all questions. 

F1. COMMUTE DISTANCE  
F1A. When working from home I save a lot of time on commuting 

F1B. I believe that commute distance has an impact on remote work productivity 
F2. TIME FLEXIBILITY  
F2A. I have a lot of time flexibility when working from home 
F2B. I believe that lack of time flexibility has an impact on remote work productivity 
F3. WORK-FAMILY BALANCE  
F3A. I have a good balance between work and domestic tasks when working from home 
F3B. I believe that a bad work-family balance has an impact on remote work productivity 
F4. HOME OFFICE AND HARDWARE  
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F4A. I have a comfortable office space at home and a good computer 
F4B. I believe that the lack of a home office or adequate hardware has an impact on remote work 
productivity 
F5. SOCIAL INTERACTIONS  
F5A. While working from home I don't miss the social side of my job 
F5B. I believe that the lack of social interactions has an impact on remote work productivity 
F6. HEALTHY ROUTINES  
F6A. My routines when working from home are just as healthy or better than while working in the office 
F6B. I believe that an unhealthy lifestyle has an impact on remote work productivity 
F7. REMOTE TOOLS  
F7A. My company is using adequate tools to support work from home 
F7B. I believe that inadequate remote tools have an impact on remote work productivity 
F8. PEER COMMUNICATION  
F8A. I have better level of communication with my colleagues when working from home 
F8B. I believe that bad team communication has an impact on remote work productivity 
F9. SUPERVISOR TRUST  
F9A. When I work from home, my supervisor trusts me to do the work that I'm supposed to do and 
doesn't micromanage me 
F9B. I believe that a mistrustful supervisor has an impact on remote work productivity 
F10. SUPERVISOR COMMUNICATION  
F10A. I am satisfied with the organisation of the company and the communication from my superiors 
when working from home 
F10B. I believe that bad communication from supervisors has an impact on remote work productivity 
F11. AUTONOMY  
F11A. When working from home, I am fully autonomous and decide how to organise and solve my tasks 
F11B. I believe that lack of autonomy has an impact on remote work productivity 
F12. LONGER WORKING DAYS  
F12A. I work the same quantity of hours per week or less when I work from home, compared to when 
I was in the office 
F12B. I believe that long workdays have an impact on remote work productivity 

Table 4. Key questions 

3.6. Data analysis  
The process of obtaining and analysing the numerical data was carried out using quantitative methods 
and subsequently analysed with STATA (STATASE 16) software. 

Stata includes a module for conducting SEM and also has broad SEM capacities. Moreover, the builder 
requires little knowledge of Stata syntax. It enables the user to define the model by drawing it on the 
screen. Stata generates automatically for Builder diagrams the corresponding syntax, which can be 
written down and saved as a text file (Alan C 2013). 

The questionnaire analysis is to be conducted performing the following steps: 
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1. Mean and standard deviation analysis 
2. Relationship between questions of the same factor 
3. SEM analysis of question independence 
4. SEM analysis of relationship between control questions and impact factor questions 
5. SEM analysis of relationship between questions of the same factor 
6. Individual analysis of each impact factor and hypothesis confirmation/rejection 

Once the analyses have been completed, it will be possible to draw conclusions. 

3.7. Structural Equation Modelling 
Structural equation modelling (SEM) is a range of statistical techniques employed to measure and 
analyse the relationships of observed and latent variables. It is comparable to but more potent than 
regression analyses, as it examines the linear causal relationships between variables while considering 
the measurement error. Probably its major advantage is the capacity to handle measurement error, a 
significant limitation of most studies. 

These models arise from the need to find flexibility in regression models (Bollen 1983). From the 
beginning of the 20th century until 1970, researchers were contributing knowledge to the creation of 
these models, until Jöreskog (1969) presented the first formulation of Covariance Structure Analysis 
(CSA). They model concepts on latent (unobserved) variables and infer on multiple observed measures. 
The SEM technique is considered an extension of several multivariate techniques of multiple 
regression, mainly factor analysis and path analysis (Afifi, May, and Clark 2003).  

Measurement theory of high quality is required to get meaningful results from SEM. Therefore, 
researchers must invest a great deal of effort early in the research procedure to guarantee that the 
measurement quality of the measurements allows valid conclusions to be drawn, a crucial point being 
the definition of appropriate theoretical constructs. Operationalisation of the constructs is an essential 
next step through the selection of scale and type of measurement.  

The result of a SEM analysis is an r-value that measures the correlation between two variables. This r-
value in SEM construct related to engineering, physics and other easily defined and scoped fields of 
measurement expect an r-value ranging from 1 (perfect linear relationship) and –1 (perfect inverted 
linear relationship). However, for the purposes of this study maximal expected correlation is 0.60, 
which is the standard in social sciences or when predicting human behaviour since humans are hard 
to predict due to the high quantity of unmeasurable secondary factors (Hair, Ringle, and Sarstedt 2014; 
Moksony and Heged 1990).  

The ranking of relationships is following (in absolute values):  

 r between 0.45 and 0.60 - strong correlation 
 r between 0.30 and 0.45 - moderate correlation 
 r between 0.15 and 0.30 - weak correlation 
 r between 0.00 and 0.15 - no statistically significant correlation 

The complete SEM model can be found in Appendix C – SEM MODEL. 
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As limitations and disadvantages of SEM, the directionality of relationships cannot be tested by the 
SEM. Arrows directions in a structural equation model depict the researcher's hypotheses about 
causality within a model. The investigator's selection of the variables and pathways portrayed will 
constrain the ability of the SEM to reproduce sample covariance. As a result, there may be various 
models that fit the data alike. Nevertheless, the SEM approach continues to be helpful in 
comprehending relational data in multivariate systems. 

No goodness of fit will be calculated for the results, given that this study does not compare different 
models. 
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4. Results 

4.1. Data summary 
This section summarises the outcomes of the data collection. A total of 340 responses were collected 
from those 326 were complete and valid answers. Out of these, 14 of the respondents were discarded 
due to incomplete answers. This accounted for fewer than 5% of the filled-in questionnaires, which is 
a rather modest number. The total amount of respondents is almost double the minimum quantity of 
participants for a statistically relevant study using SEM (see Chapter 3.2 Sampling). Therefore, it is safe 
to say that our study falls within the scope of this method. 

There are 15 different countries where the participants are based. As shown in Figure 9, the vast 
majority of the respondents were professionals mostly from Spain (287), followed up by the United 
Kingdom (6), and tied up with (3) Germany, France and Netherlands, and a minority from some other 
non-European countries as the United Arab Emirates or Iceland (1). A total of (8) participants preferred 
not to say where they are located. 

The lowest percentage of respondents represented in Figure 10, 112 (34%), answered that they have 
subordinates while 214 (66%) answered that they have no subordinates. A large difference in terms of 
gender participation is shown in Figure 11, where 88% of participants were male while only 12% were 
female. Most of the respondents, 40%, came from IT, Engineering and Telecommunications, which are 
sectors with a predominantly male distribution. Regardless, a comparison of male-vs-female 
correlation showed no statistically significant difference in any question. 

The survey gathers business professionals from 30 different sectors. Those are depicted in Figure 12, 
where the most significant percentage of the respondents work on Information Technology (IT) 
(31,9%), followed by Energy 33 (13,9%), Engineering 19 (5,8%), Public administration 13 (3,9%) and 
Industry 12 (3,6%), inter alia. A total of 55 (16,8%) respondents prefer not to mention in which industry 
they are employed. On the whole, it can be seen that telework is spreading across a number of sectors. 

Commuting time is a crucial element for a number of employees. As a first choice, the majority of 
respondents in Figure 13, 105 (32%) answered that they take 30 minutes to arrive at work, followed 
by 15 minutes 72 (22%), 45 minutes 62 (19%), 60 minutes 49 (15%), 75 minutes 21 (6%), 90 minutes 
10 (3%) and lastly, more than 90 minutes 7 (2%). 

The current percentage of work done from home shows a clear numerical advantage over participants 
who do 100% of their working time from home. It should be borne in mind that the pandemic was not 
over by the time this study was conducted, and a significant proportion of employees are still working 
from home due to this factor. Thus, it makes sense that the highest value that can be seen in Figure 14 
was 100%, with 202 respondents (62%), followed by 80% on 47 participants (14%). However, ranking 
third are 25 respondents who claim that they only spend 20% of their time working from home. 

A complete overview of the different questions, together with exact proportions of scoring on the 
Likert scale, can be obtained in Appendix B - Questionnaire Results. Below, in Table 5, a summary with 
all Mean ( ) and Standard deviation  for each Likert-type question can be found. 
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 Mean ( )  

SELF-EVALUATION 

Q7. I am very productive when working from home 4.05 0.96 

Q8. I am more productive when working from home than in the office 3.66 1.28 

Q9. I think I could be more productive when working from home 3.72 1.29 

F1. COMMUTE DISTANCE 

F1A. When working from home, I save a lot of time on commuting 4.47 1.03 

F1B. I believe that commute distance has an impact on remote work 
productivity 4.06 1.23 

F2. TIME FLEXIBILITY 

F2A. I have a lot of time flexibility when working from home 4.05 1.17 

F2B. I believe that lack of time flexibility has an impact on remote work 
productivity 3.66 1.18 

F3. WORK-FAMILY BALANCE 

F3A. I have a good balance between work and domestic tasks when 
working from home 4.15 1.14 

F3B. I believe that a bad work-family balance has an impact on remote 
work productivity 4.05 1.12 

F4. HOME OFFICE AND HARDWARE 

F4A. I have a comfortable office space at home and a good computer 3.90 1.21 

F4B. I believe that the lack of a home office or adequate hardware has 
an impact on remote work productivity 4.43 0.92 

F5. SOCIAL INTERACTIONS 

F5A. While working from home I don’t miss the social side of my job 2.45 1.41 

F5B. I believe that the lack of social interactions has an impact on remote 
work productivity 3.28 1.30 

F6. HEALTHY ROUTINES 

F6A. My routines when working from home are just as healthy or better 
than while working in the office 3.75 1.29 
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F6B. I believe that an unhealthy lifestyle has an impact on remote work 
productivity 3.96 1.14 

F7. REMOTE TOOLS 

F7A. My company is using adequate tools to support work from home 4.04 1.18 

F7B. I believe that inadequate remote tools have an impact on remote 
work productivity 4.56 0.76 

F8. PEER COMMUNICATION 

F8A. I have better level of communication with my colleagues when 
working from home 2.82 1.25 

F8B. I believe that bad team communication has an impact on remote 
work productivity 4.36 0.90 

F9. SUPERVISOR TRUST 

F9A. When I work from home, my supervisor trusts me to do the work 
that I’m supposed to do and doesn’t micromanage me 4.45 0.89 

F9B. I believe that a mistrustful supervisor has an impact on remote work 
productivity 4.20 0.97 

F10. SUPERVISOR COMMUNICATION 

F10A. I am satisfied with the organisation of the company and the 
communication from my superiors when working from home 3.93 1.14 

F10B. I believe that bad communication from supervisors has an impact 
on remote work productivity 4.33 0.89 

F11. AUTONOMY 

F11A. When working from home, I am fully autonomous and decide how 
to organise and solve my tasks 4.38 0.87 

F11B. I believe that lack of autonomy has an impact on remote work 
productivity 4.13 0.97 

F12. LONGER WORKING DAYS 

F12A. I work the same quantity of hours per week or less when I work 
from home, compared to when I was in the office 3.29 1.51 

F12B. I believe that long workdays have an impact on remote work 
productivity 4.28 0.95 

Table 5. Mean and Standard deviation summary 

As can be seen from Table 5, the question with the highest Mean ( ) is F7B with 4.56, whereas F5A has 
the lowest  with 2.45. Likewise, the question with the highest standard deviation is F12A with 1.51, 
while F7B has the lowest with 0.76. The average Mean ( ) for all the questions is 3.94, while the 
average  
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The following table presents a summary of the results concerning the ‘Key factors’ questions. 
Furthermore, a detailed view of each question can be seen in Appendix B - Questionnaire Results. 

 1 2 3 4 5 

SELF-EVALUATION 

Q7. I am very productive when working 
from home 4 (1%) 18 (6%) 64 (20%) 113 (35%) 127 (39%) 

Q8. I am more productive when working 
from home than in the office 23 (7%) 45 (14%) 69 (21%) 73 (22%) 116 (36%) 

Q9. I think I could be more productive 
when working from home 27 (8%) 36 (11%) 58 (18%) 89 (26%) 119 (37%) 

F1. COMMUTE DISTANCE 

F1A. When working from home I save a 
lot of time on commuting 9 (3%) 20 (6%) 18 (6%) 41 (13%) 238 (73%) 

F1B. I believe that commute distance has 
an impact on remote work productivity 24 (7%) 17 (5%) 40 (12%) 80 (25%) 165 (51%) 

F2. TIME FLEXIBILITY 

F2A. I have a lot of time flexibility when 
working from home 14 (4%) 27 (8%) 51 (16%) 72 (22%) 162 (50%) 

F2B. I believe that lack of time flexibility 
has an impact on remote work 
productivity 

20 (6%) 34 (10%) 79 (24%) 98 (30%) 95 (29%) 

F3. WORK-FAMILY BALANCE 
F3A. I have a good balance between 
work and domestic tasks when working 
from home 

10 (3%) 32 (10%) 34 (10% 74 (23 %) 176 (54%) 

F3B. I believe that a bad work-family 
balance has an impact on remote work 
productivity 

17 (5%) 14 (4%) 52 (16%) 97 (30%) 146 (45%) 

F4. HOME OFFICE AND HARDWARE 

F4A. I have a comfortable office space at 
home and a good computer 16 (5%) 35 (11%) 53 (16%) 82 (25%) 140 (43%) 

F4B. I believe that the lack of a home 
office or adequate hardware has an 
impact on remote work productivity 

6 (2%) 14 (14%) 19 (6%) 81 (25%) 206 (63%) 

F5. SOCIAL INTERACTIONS 

F5A. While working from home I don’t 
miss the social side of my job 111(34%) 82 (25%) 54 (17%) 33 (10%) 46 (14%) 
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F5B. I believe that the lack of social 
interactions has an impact on remote 
work productivity 

39 (12%) 56 (17%) 76 (23%) 85 (26%) 70 (21%) 

F6. HEALTHY ROUTINES 
F6A. My routines when working from 
home are just as healthy or better than 
while working in the office 

20 (6%) 51 (16%) 50 (15%) 76 (23%) 129 (40% 

F6B. I believe that an unhealthy lifestyle 
has an impact on remote work 
productivity 

19 (6%) 17 (5%) 52 (16%) 108 (33%) 130 (40%) 

F7. REMOTE TOOLS 

F7A. My company is using adequate tools 
to support work from home 21 (6%) 17 (5%) 44 (13%) 90 (28%) 154 (47%) 

F7B. I believe that inadequate remote 
tools have an impact on remote work 
productivity 

5 (2%) 4 (1%) 13 (4%) 84 (26%) 220 (67%) 

F8. PEER COMMUNICATION 
F8A. I have better level of 
communication with my colleagues when 
working from home 

57 (17%) 77 (24%) 102 (31%) 49 (15%) 41 (13%) 

F8B. I believe that bad team 
communication has an impact on remote 
work productivity 

7 (2%) 6 (2%) 34 (10%) 94 (29%) 185 (57%) 

F9. SUPERVISOR TRUST 
F9A. When I work from home, my 
supervisor trusts me to do the work that 
I’m supposed to do and doesn’t 
micromanage me 

6 (2%) 11 (3%) 19 (6%) 84 (26%) 206 (63%) 

F9B. I believe that a mistrustful 
supervisor has an impact on remote work 
productivity 

8 (2%) 8(2%) 54 (17%) 96 (29%) 160 (49%) 

F10. SUPERVISOR COMMUNICATION 
F10A. I am satisfied with the organisation 
of the company and the communication 
from my superiors when working from 
home 

16 (5%) 29 (9%) 41 (13%) 116 (36%) 124 (38%) 

F10B. I believe that bad communication 
from supervisors has an impact on 
remote work productivity 

7 (2%) 6 (2%) 34 (10%) 105 (32%) 174 (53%) 

F11. AUTONOMY 
F11A. When working from home, I am 
fully autonomous and decide how to 
organise and solve my tasks 

3 (1%) 12 (4%) 32 (10%) 91 (28%) 188 (58%) 
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F11B. I believe that lack of autonomy has 
an impact on remote work productivity 6 (2%) 17 (5%) 48 (15%) 113 (35%) 142 (44%) 

F12. LONGER WORKING DAYS 
F12A. I work the same quantity of hours 
per week or less when I work from home, 
compared to when I was in the office 

55 (17%) 61 (19%) 54 (17%) 45 (14%) 111 (34%) 

F12B. I believe that long workdays have 
an impact on remote work productivity 8 (2%) 9 (3%) 40 (12%) 97 (30%) 172 (53%) 

Table 6. Results overview 

All in all, the majority of the questions answered by respondents have a dominant positive perception 
(21/24) as formulated. However, certain discrepancies are observed for questions F5A, F5B, F6A, F8A, 
F12A, which show divergences from the trend of the rest of the questions. 

4.2. Mean and standard deviation analysis 
This section includes a basic analysis of the Likert-scale answers received. This can be used to single 
out already questions that were deemed important by the respondents at a preliminary stage. 

The average value of the Likert answers in this study is 3. The averages indicate the overall score, and 
the standard deviation indicate the level of variation. This study includes three levels of information 
that are analysed separately (see Table 7). The self-evaluation questions measure how productive the 
respondents feel when they work from home, the impact factor questions measure how much each 
factor affects them, and the perception of importance questions aim to measure how important the 
impact factor seems (see Chapter 3.5 Survey design). 

Table 7. Levels of information 

4.2.1. Self-evaluation question group 
The first self-evaluation question (Q7), depicted in Figure 15, has a very high average and a low 
standard deviation, indicating that the majority of the respondents consider themselves productive 
when WFH overall. 

The second (Q8), and third questions (Q9),  represented in Figure 16 and Figure 17, respectively, have 
a more neutral average value and a higher standard deviation, which simply underlines the survey 
respondents' different situations. No immediate conclusions can be taken from these values. 

QUESTION 
BLOCKS 

1. Self-evaluation  
7-9 

2. Impact factors 
F1A, F2A, F3A, F4A, F5A, F6A, F7A, F8A, F9A, F10A, F11A, F12A 

3. Perception of importance of impact factors 
F1B, F2B, F3B, F4B, F5B, F6B, F7B, F8B, F9B, F10B, F11B, F12B 
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4.2.2. Impact factors question group 

Each factor had one related question that measured the level of its impact on the respondents. The 
higher the Likert score, the less impact it has. The average of the impact factors is 3.85, with a standard 
deviation of 1.32. This implies that the current WFH situation of the respondents is slightly better than 
average overall but clearly has enough room for improvement. 

The impact factors that have the most homogeneous answers are F1A (Commute distance), F9A 
(Supervisor trust), and F11A (Autonomy). Respondents strongly agree overall that they save much time 
on commuting when WFH, which could be seen as an informal control question that validates the 
survey altogether. There is a strong agreement as well regarding self-organisational autonomy and 
trust from the supervisor. All the mentioned average values are significantly high (around 4.40), and 
the standard deviations are very low (1.05 and lower). 

Two factors, F5A (Social interactions) and F8A (Peer communication) stand out for a below-average 
score (2.45 and 2.82, respectively) and a reasonably low standard deviation (1.41 and 1.25, 
respectively). This indicates that the level of communication with colleagues from home is overall 
worse than at work and that people have not managed to satisfy the social needs that are usually 
satisfied at work. The spread is especially wide on F5A (Social interactions), where 59% of the 
respondents ranked their situation as 1 or 2 on the Likert scale. 

Already as a preliminary conclusion, remote work communication needs improvement practically 
across the board. Reaching a satisfying social contact level while WFH is a fundamental issue as well, 
but this is a more complex problem to solve. 

4.2.3. Perception of importance question group 

Each factor had one related question wherever respondents believed that a strongly negative version 
of it would lower their productivity. The higher the Likert score, the more impact did the respondents 
believe it has. The average perception of the importance of each factor is 4.12, with a standard 
deviation of 1.10. This also indirectly reaffirms the survey overall since the selected factor has a solid 
positive tendency to be judged as important. 

The perceptions that have the most homogeneous answers are F4B (Home office and hardware), F7B 
(Remote tools), F8B (Peer communication), F9B (Supervisor trust), F10B (Supervisor communication), 
F11B (Autonomy) and F12B (Longer working days), having an average of 4.33 and a standard deviation 
of 0.91. Responders agree that a home office and hardware are essential and that work from home 
requires good remote tools. Moreover, much importance is placed on both team and supervisor 
communication, supervisor trust and adequate autonomy. The responders are also fairly certain that 
remote work productivity decreases when workdays grow long. 

This indicates that the related factors should have a strong correlation with the self-evaluation of 
remote work efficiency. 

The lowest average was detected for question F5B (Social interactions), where the lack of social 
interaction (average 3.28, standard deviation 1.30) seems to be a debatable topic. The respondents do 
not have anywhere near an entire agreement on the subject, and it can be considered doubtful. Based 



 

  39 

on the perceived importance of this factor, the weight and impact. The meagre average indicates a 
negative correlation of the factor with the self-evaluation of remote work efficiency. 

4.2.4. Relationship between questions of the same factor 
The most determinant combination of factor and perceived impact of said factor is the pair of 
questions F8A and F8B, both related to ‘Peer communication’, which are presented in Table 8. 

Question  
F8A I have better level of communication with my colleagues when working from home 
F8B I believe that bad team communication has an impact on remote work productivity 

Table 8. Most determinant combination 

This leads to the preliminary conclusion that the communication with the team is the first point to 
break down when WFH, due to the high quantity of respondents that have classified this factor as 
unsatisfactory in their case and, at the same time, classified this factor as very impactful to the remote 
work efficiency. This factor likely has a very high correlation with the self-evaluation of own 
productivity WFH (Q7). On the contrary, the most negative combination of factor and perceived impact 
is the pair of questions F5A and F5B, related to ‘Social interactions’, shown in Table 9. 

Question  
F5A While working from home, I don’t miss the social side of my job 

F5B 
I believe that the lack of social interactions has an impact on remote work 
productivity 

Table 9. Most negative combination 

The question F5A is not linear when it comes to responses from low to high, having instead a U-form 
with an increased number of respondents landing at ‘strongly disagree’, but also a high amount of 
‘strongly agree’ answers. This, combined with the powerful spread of the perception of the same 
factor, may signify that there are less socially dependent and more socially dependent people and jobs. 
Therefore, this leads to a preliminary conclusion that questions F5A and F5B are strongly inversely 
correlated, which would mean that this factor bears a severe impact on the overall employee 
productivity and, consequently, has a very high correlation with the self-evaluation question (Q7). 

4.2.5. Question independence 
Proof must be provided that the different questions are not strongly related, in which case they can 
be considered identical. It has been provided separately for the two groups of questions (impact 
factors and perceived importance of impact factors). 

4.2.5.1. Question independence impact factor group 
The strongest relationship between the impact factors in Table 10 is found between F5A (Social 
interactions) and F12A (Longer working days) with a correlation rate r=0.56, F3A (Work-Family 
Balance) and F6A (Healthy routines) with a correlation rate r=0.50, F5A (Social interactions) and F9A 
(Supervisor trust), having a correlation rate of r=0.46. The level of relationship for these three 
combinations is considered strong. 
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The finding of the high correlation between questions F5A (Social interactions) and F12A (Longer 
working days) is considered important since it links the factor of social interaction with its internal 
dualism with a similar split of two radically different situations when it comes to longer workdays. 
Respondents that are most affected by the loss of social interactions are also very likely to report 
working longer hours. The correlation between these two is very strong. 

Question F5A (Social interactions) is also strongly linked to question F9A, related to supervisor trust. 
This indirectly implies that the more social jobs in this study tend to have less trusting supervisors. 

Finally, the relationship between questions F3A (Work-Family Balance) and F6A (Healthy routines) is a 
logical one, where it is difficult to achieve good healthy routines when the work-family balance is not 
in order, since the work-family balance should have a stronger weight of attention. This does not mean 
that these two variables are similar, but that rather than the second cannot be achieved before the 
first. Consequently, if the work-family balance is not adequate, then there is a very high probability 
that neither are healthy routines. 

 F1A F2A F3A F4A F5A F6A F7A F8A F9A F10A F11A 

F2A 0,06           

F3A 0,09 0,39          

F4A 0,24 0,08 0,14         

F5A 0,13 0,18 0,27 0,17        

F6A 0,10 0,24 0,50 0,32 0,21       

F7A 0,09 0,00 0,13 0,39 0,41 -0,03      

F8A 0,13 0,15 0,14 0,33 0,06 0,16 0,07     

F9A 0,03 0,11 0,14 0,21 0,18 0,05 0,18 0,25    

F10A 0,12 0,30 0,22 0,41 0,46 0,12 0,20 0,62 0,06   

F11A 0,07 0,24 0,14 0,06 0,02 0,06 0,39 0,20 0,38 0,11  

F12A 0,03 0,12 0,40 0,18 0,56 0,36 0,20 0,06 0,12 0,42 0,29 

Table 10. Relationship between impact factors  
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4.2.5.2. Question independence perception of importance group 
The strongest relationship between the perceived importance of impact factors questions in Table 11 
is found between F1B (Commute distance) and F2B (Time flexibility), with a correlation rate r=0.41. 
The maximum level of relationship overall is moderate. 

 F1B F2B F3B F4B F5B F6B F7B F8B F9B F10B F11B 

F2B 0,41           

F3B 0,01 0,33          

F4B -0,04 -0,05 0,21         

F5B -0,21 -0,06 0,07 0,16        

F6B 0,01 0,26 0,34 0,21 0,28       

F7B 0,02 0,01 0,13 0,16 0,10 0,06      

F8B -0,07 0,13 0,27 0,21 0,31 0,28 0,19     

F9B 0,13 0,26 0,19 0,28 0,11 0,26 0,17 0,20    

F10B -0,03 0,17 0,24 0,10 0,10 0,27 0,17 0,29 0,43   

F11B 0,15 0,30 0,14 0,31 0,11 0,14 0,15 0,15 0,34 0,16  

F12B 0,20 0,23 0,19 0,11 0,04 0,24 0,07 0,11 0,32 0,21 0,30 

Table 11. Relationship between questions of perception of importance  

4.2.6. Metadata analysis 

The r-values commonly used in social sciences are confirmed by the control relationship between the 
distance of commuting (Q5) and the question that measures how much time is saved on the commute 
(F1A) that share only a weak correlation (correlation rate r=0.25), despite essentially measuring the 
same thing. 

When measuring metadata, no statistically significant relationship was found between either company 
role (Q2) or gender (Q3). Neither was there any statistically significant relationship between Spain and 
non-Spanish countries (Q1). Hence, this shows that the listed factors are overall equally impactful for 
everybody within the scope of this study. 

There is a weak positive relationship between the percentage of remote work done by each contestant 
(from less to more) and the factors ‘Commute distance’, ‘Home office and hardware’, as well as ‘Peer 
communication’ (F1A, F4A and F8A, respectively). 
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4.2.7. Relationship with Q7

The main self-evaluation question, Q7, values how efficient employees see themselves WFH. The 
average score is 4.05, with a standard deviation of 0.96, which indicates that the respondents overall 
considered themselves productive while WFH. All the factors are expected to have a positive 
correlation to this control question.

Most of the factors do indeed have weak to moderate positive correlation, with a robust correlation 
for question F8A (Peer communication), as predicted by the simple statistical analysis (Figure 5).
Notably, the relationship between the self-evaluation (Q7) and the questions F2A (Time flexibility), F9A 
(Supervisor trust) and F12A (Longer working days) is essentially zero, which implies that these factors 
do not have any impact on remote work productivity whatsoever.

Figure 5. Correlation of impact factors with self-evaluated productivity

4.2.8. Relationship with Q8

The self-evaluation question, Q8, asks the respondents wherever they perceive that they are working 
more efficiently from home than from the office. The average score is 3.66 with a standard deviation 
of 1.28, which indicates that the respondents have a weak tendency to believe that they are working 
better at home than in the office. All the factors are expected to have a positive correlation to this 
control question.

This is an explorative question that acts as a control question to the overall effectivity self-evaluation 
(Q7). Factors are expected to have a slightly overall lower correlation since not all responders that 
classify themselves as effective WFH would claim that they are more productive than in the office, 
while the questions are clearly related. The factors indeed have an overall lower correlation, with F8A 
(Peer communication) remaining the strongest (Figure 6).
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4.2.9. Relationship with Q9

The third self-evaluation question, Q9, asks the respondents wherever they consider that they could 
be working more effectively from home than they already do. This question was meant to highlight 
potential bothering impact factors that responders are aware of, thus bringing more attention to these 
factors. Some factors are expected to have a positive correlation to this control question, showing the 
most problematic impact factors.

The average score is 3.72 with a standard deviation of 1.29, which indicates that the respondents have 
a weak tendency to believe that they are working better at home than in the office.

This is an explorative question that should imply a negative relationship with factors that respondents 
clearly identify as a source of improvement. Yet only two factors have a weak and unexpectedly
positive relationship, while the rest are statistically insignificant (Figure 7). This may show that while
respondents are able to assess their overall productivity and be aware that it could improve, they are 
critically unaware of what exactly is needed to improve the situation.

Figure 6. Correlation of impact factors with self-evaluated productivity from home compared to the office
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Figure 7. Correlation of impact factors with the self-evaluated potential to be more efficient when Working 
from Home

4.2.10. Relationship between factor and perception

The ideal correlation between impact factors and their related perceptions is zero. A possible positive 
relationship implies that the perception of the factor is influenced by the subjective benefit obtained 
by it. A potential negative relationship implies a split where a factor is not perceived as important by 
some while being perceived as critical by others.

As foreseen in the simple statistical analysis, the combination F5A (Social interactions) – F5B (Social 
interactions) has a solidly negative correlation, surprisingly even surpassing the maximal correlation 
levels expected. This is a powerful implication that most jobs and/or people are strongly divided on 
the social level. Socially independent responders mark high independence from reduced social contact 
and low perception of importance for it, while socially affected responders claim the exact opposite.

According to a Swedish study (Vilhelmson and Thulin 2016), the earliest companies that migrated over 
to remote work in Sweden (and consequently, globally) were in the Finance and IT sectors.
Coincidentally, these sectors are commonly known to have the least amount of social interaction, 
which provides a clue to how important social interaction is to a productivity-based switch to fully 
remote work.
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Figure 8. Correlation between impact factors and the perceived importance of each.

4.3.Data analysis summary
There are several notable points discovered in the data analysis:

First, many factors have no statistically relevant correlation with the main control question Q7 
(Self-evaluation), where a positive correlation was expected for each.

Second, there is a very strong negative correlation between questions F5A (Social interactions)
and F5B (Social interactions) in a setup where no correlation at all is expected. This indicates 
that there is a deep split between the value responders place on the combination of these two 
questions and that we are likely talking about two distinct groups of people.

Third, all the data indicates that the opinions regarding factor impact are uniform across 
countries, gender and hierarchical position in the company. This underlines the correctness of 
factor identification of the study.

Unfortunately, a survey-based SEM analysis needs at least 150 entries to calculate correlation levels 
between factors and control questions reliably. While the survey performed in this study certainly 
fulfils this requirement overall, it is challenging to make more granular comparisons of the differences 
between countries, industries and genders.
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5. Analysis 

The underlying research of this study is highly fragmented. It is based on surveys and papers that 
attempt to capture the differences between office and remote work, often focusing on narrow areas 
that, at most, include a handful of impact factors. 

This study aims to converge this spread of data into one defined structure by first analysing and 
comparing each impact factor separately with the related underlying studies and then synthesising 
the learnings. 

5.1. Hypothesis validation 
This section goes through the impact factors one by one and confirms or rejects the results of the 
original hypothesis (see Table 1). The different hypotheses will be rejected outright if they have no 
statistical correlation to the self-evaluation of productivity and will be amended if their degree of 
correlation is different from the expected. 

5.1.1. Commute distance  

Impact factor 1, “Commute distance”, has a weak positive correlation to remote work productivity. 
This confirms Hypothesis 1, as stated. 

Many studies confirm significant underlying incentives for remote work when it comes to commute 
distance, such as reducing transportation costs, air pollution, traffic congestion and, of course, time 
lost in transit (Mokhtarian, Collantes, and Gertz 2004; Helminen and Ristimäki 2007; Peters, Tijdens, 
and Wetzels 2004). 

As previously stated, the productivity increase is larger for higher commute times, as Kazekami (2020) 
claimed. While the quantity of long commute times in this study is low, only 8.6% of respondents 
claimed to have a commute distance of more than one hour. It corroborates these findings with an 
overall weak positive correlation to remote work productivity (correlation rate r=0.17).  

A possible clue to why this happens could be that employees voluntarily work a portion of the saved 
commute time. However, this is disproved by the data at hand, which shows no correlation between 
commute distance (Q5) and work time (F12A) whatsoever (correlation rate r=0.0016). The reasons 
behind this correlation should be investigated further. 

5.1.2. Time flexibility 

Impact factor 2, "Time flexibility”, has no statistically significant correlation to the self-evaluation of 
productivity. This rejects Hypothesis 2. 

While it is known that each individual employee has peak efficiency hours during the day that can be 
used most efficiently through time flexibility (Tremblay and Genin 2007; Golden and Veiga 2008; 
Baruch 2000; Martin and MacDonnell 2012; Martínez-Sánchez et al. 2007), it becomes apparent that 
it is not actually required to be productive overall. Time flexibility may well still be positively influencing 



 

  47 

the satisfaction of remote workers (Kossek, Lautsch, and Eaton 2006; Fonner and Roloff 2010), but it 
has no statistically significant impact on employee productivity. 

A possible explanation of this effect is that if employees can work in a fixed time schedule at the office, 
then they can handle the same specified time schedule and rigorously delimited tasks elsewhere. This 
is logical for the many remote jobs that have set hours of activity, such as selling, customer support 
shifts and so forth. 

5.1.3. Work-family balance  

Impact factor 3, "Work-family balance”, has a weak positive correlation to remote work productivity, 
confirming Hypothesis 3. 

While the home-family balance can mediate the home-work conflict present in most workers (T. D. 
Golden, Veiga, and Simsek 2006; Versey 2015; Allen, Renn, and Griffeth 2003; Kurland and Bailey 1999; 
Greenhaus and Beutell 1985; Gajendran and Harrison 2007; T. D. Golden, Veiga, and Simsek 2006), the 
opposite may also be true, leading to suffering under the guise of a sense of improvement (Hill, Ferris, 
and Märtinson 2003; Hammer et al. 2005; Schieman and Young 2010; Duxbury, Higgins, and Mills 1992; 
Schieman and Young 2010; Voydanoff 2005). 

While juggling work and household duties may not necessarily be related to productivity, Kazekami 
(2020) argues that, first and foremost, teleworking raises job satisfaction. The impact of this factor 
may also be influenced by impact factor 4 (see “Home office and hardware”), where a segregated 
workspace might reduce some of the negative aspects of the domestic chores becoming a burden 
rather than a blessing. 

5.1.4. Home office and hardware  

Impact factor 4, “Home office and hardware”, has a moderate positive correlation to the self-
evaluation of productivity. This confirms the direction of Hypothesis 4, but with a higher degree of 
correlation than expected. 

Positive and comfortable work conditions at home are directly linked to employee productivity  
(Kacmar et al. 2009; Gist and Mitchell 1992; Staples, Hulland, and Higgins 1999). Moreover, according 
to the study made by Xiao et al. (2020), the lack of a separated office space at home leads to a high 
risk to develop an additional mental issue during prolonged exposure. An ergonomically well-designed 
workspace is vital to prevent grievances and physical discomfort (Bruno Garza et al. 2012). 

5.1.5. Social interactions  

Impact factor 5, "Social interactions”, has a moderate positive correlation to the self-evaluation of 
productivity. This confirms the direction of Hypothesis 5, but with a higher degree of correlation than 
expected. 

According to studies, social cohesion at a workplace is a source of social support, which is critical to 
raising workforce wellbeing (Rothmann 2008; Xanthopoulou et al. 2009). Remote work significantly 
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reduces employees’ daily social interaction (Ammons and Markham 2004; Baruch 2001; Cooper and 
Kurland 2002; Wilson and Greenhill 2004). 

Based on the data collected, there seem to be two polarized and mutually exclusive types of 
workplaces and/or people. One group that requires very little social interaction, and whose members 
do not really value it, and another with the exact opposite situation and opinions. More data is needed 
to pinpoint the reasons behind this. 

5.1.6. Healthy routines  

Impact factor 6, "Healthy routines”, has a moderate positive correlation to the self-evaluation of 
productivity. This confirms the direction of Hypothesis 6, but with a higher degree of correlation than 
expected. 

The ‘fuzziness’ of work and personal life making it difficult to disconnect from work entirely is a 
common problem among remote workers (Kompier, Taris, and van Veldhoven 2012; Tietze and 
Musson 2005; Grant, Wallace, and Spurgeon 2013; Schlachter et al. 2018; Moser et al. 2020). Being 
thrown in the deep end of the remote working pool without having a choice is likely to reduce the 
well-being and productivity of employees. 

The positive correlation between physical exercise and work productivity has been proven many times 
by other studies (Haufe et al. 2019; Pohjonen and Ranta 2001; Smolander, Blair, and Kohl III 2000; 
Nurminen et al. 2002; Chopp-Hurley et al. 2017). It is possible that the worldwide experiment of 
working from home, combined with various quarantine restrictions, has proven these studies in the 
opposite direction, where people suddenly lost even the minimal notion of physical activity provided 
by the everyday commute (walking to and from public transport, parking lot, moving around in the 
office) with the corresponding loss of work productivity. 

5.1.7. Remote tools  

Impact factor 7, "Remote tools”, has a weak positive correlation to the self-evaluation of productivity. 
This confirms the direction of Hypothesis 7, but with a lower degree of correlation than expected. 

According to Vilhelmson and Thulin (2016), the roll-out of remote work was largely impeded by 
insufficient remote tools, something that should directly impact the massive change to a remote 
setting for an incredible quantity of unprepared companies worldwide. 

However, as data shows, the impact of remote tools is weaker than expected. A possible explanation 
is that one year after the start of the pandemic and most companies have already managed to find a 
reasonably comfortable combination of tools to support their activities. 

5.1.8. Peer communication  

Impact factor 8, “Peer communication”, strongly positively correlates to remote work productivity. 
This confirms Hypothesis 8, as originally stated. 
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In the hypothesis definition, it was quite clear that peer communication was linked to the perception 
of being socially isolated and disengaged at the workplace (Mann and Holdsworth 2003; D. G. Tremblay 
2002; Gajendran and Harrison 2007; Sardeshmukh, Sharma, and Golden 2012; D. G. Tremblay and 
Thomsin 2012; Maruyama and Tietze 2012), which can lead to lower organisational identification and 
engagement (Pyöriä 2011; Mann and Holdsworth 2003; T. D. Golden 2009; Allen, Renn, and Griffeth 
2003). 

This study corroborates the above conclusions. In other words, a decline in peer communication causes 
disassociation with the company, loss of engagement and morale (Fay and Kline 2011; Fay and Kline 
2012), which in turn has a direct impact on employee productivity. 

5.1.9. Supervisor trust 

Impact factor 9, "Supervisor trust”, has no statistically significant correlation to the self-evaluation of 
productivity. This rejects Hypothesis 9. 

Supervisor trust was reported as a key factor to the overall remote employee satisfaction (Makarius 
and Larson 2017) and was directly linked to career opportunities. Trust was marked as vital to 
teleworking in general due to the decreased direct control (Henttonen and Blomqvist 2005). 

While being linked to employee satisfaction, supervisor trust does, however, not have a statistically 
significant correlation to productivity itself. 

5.1.10. Supervisor communication  

Impact factor 10, "Supervisor communication”, has a moderate positive correlation to the self-
evaluation of productivity. This confirms the direction of Hypothesis 10, but with a higher degree of 
correlation than expected. 

During hypothesis formulation, poor supervisor communication was claimed to be more of a long-term 
disadvantage (Cooper and Kurland 2002; Lapierre et al. 2016), a possible burnout reason (Puolakanaho 
et al. 2018) and maybe even a career impediment (Lee and Kim 2018).  

Nevertheless, supervisor communication seems to be directly influencing the productivity of 
employees. This means that supervisors must improve the clarity and frequency of communication 
with subordinates to improve employee productivity. 

5.1.11. Autonomy 

Impact factor 11, "Autonomy”, has no statistically significant correlation to the self-evaluation of 
productivity. This rejects Hypothesis 11.  

Self-discipline in performing tasks and autonomy in planning have been said to be among the top of 
the list of remote employee advantages (Gurstein 2001; Morgan 2004; Ammons and Markham 2004), 
which increases remote employee satisfaction. However, when it comes to performance, there is no 
statistically significant correlation between autonomy and productivity. 
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Just like in the case with time flexibility, it is apparent that very restricted and non-autonomous work 
can continue in almost the same format from home, with the only main difference being the 
geographical location of the employee. Autonomy is thus not a factor that directly affects employee 
productivity. 

5.1.12. Longer working days 

Impact factor 12, "Longer working days”, has no statistically significant correlation to the self-
evaluation of productivity. This rejects Hypothesis 12.  

As previously mentioned in the construction of the hypothesis, longer workdays are mentioned in 
practically every study on the topic (Dimitrova 2003; Xiao et al. 2020; Tietze and Musson 2005; Kelliher 
and Anderson 2010; Noelle 2014), and there is empiric proof that remote workers increase them by 
an average of 48 minutes (DeFilippis et al. 2020).  

However, already in the hypothesis construction, there was a doubt wherever this time really 
corresponds to actual additional work or elongation of workdays due to an injection of home-related 
tasks. The practically non-existent correlation of this factor with the self-evaluation (correlation rate 
r=–0.0019) means that this factor does not affect productivity in any way whatsoever. 
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5.1.13. Summary 
As seen in the summary Table 12, four initial hypothesises were rejected outright, and five were 
revised in impact strength. 

Nr Hypothesis Correlation Correlation degree Verdict 

H1 Commute distance Weak  Confirmed 

H2 Time flexibility Insignificant  Rejected 

H3 Work-family balance Weak  Confirmed 

H4 Home office and hardware Moderate Higher than expected Confirmed 

H5 Social interactions Moderate Higher than expected Confirmed 

H6 Healthy routines Moderate Higher than expected Confirmed 

H7 Remote tools Weak Lower than expected Confirmed 

H8 Peer communication Strong  Confirmed 

H9 Supervisor trust Insignificant  Rejected 

H10 Supervisor communication Moderate Higher than expected Confirmed 

H11 Autonomy Insignificant  Rejected 

H12 Longer working days Insignificant  Rejected 

Table 12. Hypothesis validation summary 

Several of the factors cannot meaningfully be changed by the company, such as creating a home office 
or changing the commute distance of the employee to work.  

It is important to note that no statistically significant differences have been detected between 
employees and supervisors, genders, or the different countries that participated in the study. Through 
the prism of this data, they appear to be uniform for all remote-working employees. 

5.2. Synthesis 
As previously stated (see Chapter 1.1 Problem discussion), the bulk of research on remote work done 
before 2020 suffers from survivorship bias because of the inherent attention to companies and job 
types that were most fit for remote working. These were jobs with a high tendency towards creativity 
and a correspondingly higher average salary in most cases. Since the worldwide pandemic breakout, 
thousands of companies have found themselves working remotely without considering the possibility 
prior, making this and other post-COVID-19 studies much more accurate in measuring the overall 
average. As an additional detail, this study took place in the second quarter of 2021, approximately 
one year after the first imposed quarantines, skipping the initial chaos and struggles that switching to 
a remote work environment may present and thus likely getting more balanced results. 



 

  52 

This study aims to bring together all the existing research done on the various factors that can impact 
on remote work productivity, update this model with new post-2020 data and compare to “biased” 
pre-2020 studies to corroborate or update the body of knowledge in this area. 

A notable finding is that several impact factors previously highlighted by various papers showed a 
complete lack of statistical significance in this study.  

Time flexibility (F2) and autonomy (F11) are two impact factors that may have been relevant in the 
past when remote working was reserved for more creativity-based jobs, but which are now likely to 
have been drowned out by the onslaught of simpler roles that simply do not benefit from “peak 
creativity” hours. Supervisor trust may also have been more critical back when remote work was more 
of a luxury rather than a necessity; moreover, modern software often allows for silent tracking of 
employee activity, which indirectly increases trust. 

These changes do not necessarily invalidate previous research but accentuate the shift of attention 
from more creativity-based jobs to more routine-based roles. Furthermore, the sudden move of a 
significant percentage of worldwide office jobs to a remote environment clearly increased the 
evolution velocity of software and remote connectivity tools. An indirect confirmation of this is that 
while adequate remote tools (F7) were listed as an essential impact factor in previous remote work 
research, this study shows that its impact is weak at best, hinting at the underlying technological 
improvements (as an analogy to mobile phones no longer being a luxury but an elementary accessory). 

There are also several impact factors that had more weight than expected in this study. Home office 
and hardware (F4) have a moderate statistical correlation with employee productivity in this 2021 
survey, unlike softer mentions in the underlying research. Obviously, smooth equipment and a well-
fitted workspace can help soothe an intruding active family life and other extra-curricular activities. 
However, this factor could have a higher impact in the current situation since creativity-based jobs 
have always been better paid. Remote employees in the past may have been able to afford the extra 
housing space that a home office required. As more “common” jobs with lower wages are now forced 
to work from home, these known shortfalls become more apparent. 

Although many studies strongly link the relationship between healthy routines (F6) and overall 
employee productivity, quarantines and local epidemiological situations may have further accentuated 
this correlation. 

The principal result of this study is the confirmation that the main caveats of remote working have not 
changed through time. Communication, both with peers (F8) and with supervisors (F10), remains the 
key to a productive work environment, reported as highly impactful in this study by all involved 
industries, countries and genders, by both rank-and-file employees and supervisors alike. 

Crippled communication leads to lower engagement at work, loss of a team feeling and other 
substantial long-term disadvantages, most notably in career progression. While informal 
communication can fill some gaps in an office-based environment, remote employees in an 
inadequately communicating company may find themselves completely isolated.  
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In addition to the above, research conducted by Gallup (2008) shows that up to 17% of the workforce 
rotation happens due to a bad work environment and up to 32% leave to better career advancement 
opportunities. Both reasons are directly linked with team and supervisor communication, which tends 
to deteriorate in a remote environment (Pyöriä 2011; Fonner and Roloff 2010; D. G. Tremblay and 
Thomsin 2012; Overmyer 2005; Morgan 2004; Pasi Pyöriä 2011; Cooper and Kurland 2002; Lapierre et 
al. 2016; Lee and Kim 2018). Furthermore, supervisor communication is also one of the main reasons 
for burnout (Puolakanaho et al. 2018), which could lead to even more strained relationships, lower 
engagement and end up with employee churn. 

Four out of twelve impact factors (F2, F9, F11, F12) have been discarded by this study due to the lack 
of a statistically significant correlation with employee productivity. These factors may be still valid for 
the creativity-based segment of jobs. However, this study does not have enough data to prove this 
theory. 

With four incapacitated impact factors and an additional five tweaked, this study clearly shows that 
the post-2020 teleworking impact factor weights (see Chapter 2 Literature review) have shifted 
compared to research done before the COVID-19 pandemic. The detected deviations can largely be 
attributed to the influence of lower-grade jobs that have been introduced to the remote work scene 
on a massive scale, as well as to the technological progress of the last decade. 
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6. Conclusions 

This is the first attempt by any study to bring all the knowledge of factors that impact on remote work 
productivity together under the same banner and standardise their measurement and analysis. This 
effort is combined with a survey that measures how much impact these factors have on contemporary 
remote employees. This allows to both constitute the body of knowledge about different factors in 
this area and detecting how it has changed over time. 

6.1. Summary 
This study corroborates the underlying body of research on remote work and provides a summary of 
all factors that have an impact on remote work employee productivity in a conclusive and simple 
matrix.  

Some previous studies suffered from survivalist bias by analysing only the aptest professions for 
remote working. The influence of vast quantities of lower-grade jobs during the 2020 COVID-19 
outbreak that have entered the remote work scene has toned down the impact of some of the factors 
previously deemed important while accentuating others. 

It is important to note that no statistically significant differences were found in self-reported efficiency 
and the weight of different impact factors between employees and supervisors, nor between genders 
nor between different countries. Through the prism of the data gathered in this study, the impact of 
these factors appears to be uniform for all remote-working employees. 

Factor Impact 

F8 Peer communication Strong 

F10 Supervisor communication Moderate 

F4 Home office and hardware Moderate 

F6 Healthy routines Moderate 

F5 Social interactions Moderate 

F3 Work-family balance Weak 

F7 Remote tools Weak 

F1 Commute distance Weak 

Table 13. Remote work impact factors with related impact 

As presented in Table 13, there are many factors that have an impact on employee productivity. Some 
of them are feasible to be improved by the company, and sometimes with employee help or 
engagement, others can be altered only by the employee. Nonetheless, there is one impact factor – 
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commute distance – that cannot be meaningfully changed at all and exist mainly as a long-lasting 
psychological effect. It can be ignored for the purpose of this summary. 

6.2. Discussion 
While the world has changed a lot in the last 20 years, many essential problems related to remote 
working remain the same. The main issues - supervisor and peer communication – continue to be on 
the top of the list of the most impactful factors. The technological advance has slightly course-
corrected certain factors. A few others are no longer relevant. 

The COVID-19 outbreak may accelerate the WFH scenario as a new standard for which organizations 
were prepared technically but were doubtful to adopt. This could be one clear illustration of ‘creative 
destruction’ described by Schumpeter (1934). The long-term consequences are manifold for worksites 
and living styles and have a lasting influence on the industrial structure and on people's professional 
lives. 

At some point in time, the above factors, together with other similar studies and a vast body of 
corporate experience, will start to enter mainstream knowledge, and enterprises will build 
methodologies to maximise the positive influence for their remote and mixed-remote employees. 
Then remote work (and mixed remote work) will cease to be a possibility for selected a narrow subset 
of job positions and sectors and become just another employee preference. 

Shifting to working more remotely might also remove some of the difficulties of operating in a 
traditional office-based workforce. For businesses, e-work breaks down barriers to geographical 
recruitment, allowing them to recruit the most talented people independently of their location. As 
firms transition to a remotely located workforce, some fine-tuning will occur. However, overall, the 
telecommuting experiment will positively impact the nature of how organisations work. Once the 
global economy eventually re-opens and social distancing measures are lifted, the workforce will 
remember COVID-19 as the tipping point for remote working, and society will be just a little more 
productive. 

6.3. Theoretical implications 
This study proves that pre-2020 studies of remote work productivity, and remote work, in general, are 
suffering from a survivorship bias, where research was heavily related to the companies and jobs that 
were most compatible with telework. The vanguard of remote working consisted of 
telecommunication, IT and financial sectors with mostly ranking or senior staff being awarded such 
possibility (Vilhelmson and Thulin 2016). Statistically speaking, these were more well-paid individuals, 
which influences many secondary traits in terms of financial income and productivity. It is important 
to note, however, that this bias only causes a deviation of certain conclusions. This study corroborates 
the overall literature on remote work productivity. 

Moreover, this study contributes to the existing literature on the topic by bringing different 
approaches and investigations under the same umbrella. This paper brings together the factors that 
may influence employee productivity that have been identified by a number of research studies and 
provides a standard tool for determining their impact. 
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Finally, this study can offer guidance to managers and companies worldwide, providing them with 
insights into the key attributes that influence employee efficiency while working remotely. 

6.4. Practical implications 
It is advisable to review the curated list of impacting factors and analyse how they can be improved in 
order to enhance the productivity of your own and your employees' remote work. 

From a corporate point of view, companies are advised to measure the quality of communication 
between teams and with supervisors, course-correcting accordingly until employees report 
satisfactory levels of both. The relationship between these two factors and productivity is very high 
and should be treated with utmost priority. When new communication protocols, rules or practices 
are rolled out, their efficiency should be logged and analysed. 

Companies should attempt to promote healthy physical activities and routines. Also, firms should 
investigate alternatives to incentivise physical activity, even if it is on a smaller scale. Aside from the 
usual programs, a recent study (Patel et al. 2016) recommends providing employees with monthly 
financial incentives that are reduced when activity goals are not reached. Indeed, this type of 
incentivisation has proved to be 50% more effective than the alternatives.  

Evidently, the social part of contacts with colleagues is lost in a fully remote environment. A travel 
budget is a regular solution for many companies to maintain social cohesion with remote employees 
that live at a vast distance. In the situation of the pandemic, however, workers tend to be within 
commute distance to the office, which makes social work events (talks, courses, team lunches, 
company dinners, and so forth) much easier to organise and execute – if possible, according to the 
local epidemiologic situation. 

While remote tools classify as a weak impact factor, they should be present and working. Companies 
should also make sure that employee’s hardware is satisfactory according to their corresponding tasks. 
Flawed remote software or inefficient workstations are related to a drop in employee productivity. 

From the employee point of view, inadequate communication at work, whether among peers, to 
supervisors or to subordinates, should be reported and actively followed up.  While the company could 
be expected to approach this issue more systematically, employees are advised to do what they can 
to improve communication with their team and supervisor. Raising communication problems to the 
nearest line manager should help the company to identify and remedy shortcomings. 

A functional home workspace has a decent impact on own productivity. House rules, and some 
technical gadgets can often improve this situation. It is recommended to investigate the possibility to 
improve the current situation. 

Among the weaker impact factors is the ‘Work-family balance’ that is difficult to improve centrally 
from the employer's perspective due to the vast differences in personal situations. However, by 
actively listening to the employees' different needs, some cases could be improved or at least 
alleviated. It is up to the company to set up an environment where this feedback can be collected and 
acted upon. 
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6.5. Limitations and future research 
While this study managed to collect a notably large sample size, it is clearly biased towards STEM jobs 
(with the corresponding bias towards male employees) and answers from Spain. This occurrence is 
largely related to the circulation of the survey in the co-authors' workplaces and social networks. A 
wider study should be made in order to explore a more balanced cross-section of jobs. A larger sample 
size would also permit much more advanced comparisons and subset data analysis.  

The impact factors were not explored with additional questions to keep the survey at a decent size, 
reducing the conclusions' precision. In a future instalment of the same survey, more meta-data would 
help construct and identify typical combinations of variables and ‘stereotypical’ profiles. 

A deeper study is required to define the dichotomy of jobs and/or people with low and high social 
contact requirements. There are strong indications that two opposite respondent profiles correlate in 
three separate questions based on their tolerance of low social interaction levels at work. Respondents 
in the survey that reported little dependency on social interaction also tended to work less overtime 
and have more supervisor trust. In this study, it is not clear if this difference is on a personal level or if 
it’s a question of job type. A better investigation and a more precise set of questions are needed to 
analyse these two groups separately for more insight. 

Furthermore, a comparison of this study with another country totally different from Spain from a 
cultural point of view would yield exciting conclusions, as national culture can also be an influential 
contextual element. Although there were no statistically significant differences between Spain and the 
rest of the EU countries in the survey, other geographical areas and cultures might have different 
results. 

A study with a better mapping of employment types could helpfully corroborate underlying research 
when it comes to creativity-based jobs as well as possibly determine different impact factor weight in 
different industries and professions. This could be the beginning of a measurement matrix to analyse 
how well different individual companies are faring compared to the industry standard, which would 
greatly help employers and employees alike. 

Finally, many more conclusions and significant correlations can be extracted from the existing dataset 
if ever a more detailed version of the study is undertaken.  
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Figure 8. Questionnaire overview
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Figure 9. Q1 Graph results by country

8.2.Appendix B - Questionnaire Results

I. METADATA

Q1. Country

Table 14. Country distribution of questionnaire participants
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Figure 10. Q2 Results (Company role)

Q2. Company role

Q3. Gender

Figure 11. Q3 Results (Gender)
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Figure 12. Graph of the business sector of questionnaire participants

Q4. Company sector

Table 15. Business sector of questionnaire participants
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Q5. How long does it normally take you to travel (commute) to work? (In minutes)

Figure 13. Q5 Results (Commuting time)

Q6. Current percentage of work time done from home

Figure 14. Q6 Results (percentage of work time done from home)
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II. SELF-EVALUATION

Q7. I am very productive when working from home

Figure 15. Q7 Results (Self-evaluation)

As evaluating self-performance when WFH, 74% expressed a positive perception, 20% were neutral,
and 7% had a negative perception.

Q8. I am more productive when working from home than in the office

Figure 16. Q8 Results (Self-evaluation)

58% responded positively, 21% neutral, and 21% negatively in regard to being more productive 
working from home than in the office.
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Q9. I think I could be more productive when working from home

Figure 17. Q9 Results (Self-evaluation)

Concerning thinking being more productive when WFH, 63% of respondents were positive, 18% 
neutral, and 19% negative.

III. KEY QUESTIONS
a. F1. COMMUTE DISTANCE

F1A. When working from home I save a lot of time on commuting

86% expressed a positive perception, 6% were neutral, and 9% had a negative perception of saving a 
lot of time commuting when WFH.

Figure 18. F1A Results (Commute distance)
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Figure 20. F2A Results (Time flexibility)

F1B. I believe that commute distance has an impact on remote work productivity

Figure 19. F1B Results (Commute distance)

76% expressed a positive perception, 12% were neutral, and 12% had a negative perception towards 
believing that commute distance impacted remote work productivity.

b. F2. TIME FLEXIBILITY

F2A. I have a lot of time flexibility when working from home

The majority of respondents felt having a lot of time flexibility when WFH, 72% responded positively, 
16% neutral, and 12% negatively.
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Figure 22. F3A Results (Work-Family Balance)

F2B. I believe that lack of time flexibility has an impact on remote work productivity

Figure 21. F2B Results (Time flexibility)

59% of respondents indicated an optimistic view towards lack of time flexibility impacting remote work 
productivity, 24% were neutral, and 16% pointed to opposing opinions.

c. F3. WORK-FAMILY BALANCE

F3A. I have a good balance between work and domestic tasks when working from 
home

Concerning WFB, evaluating the good balance between work and domestic tasks when WFH, 77% 
expressed a positive perception, 10% were neutral, and 13% had a negative perception.
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Figure 24. F4A Results (Home office and hardware)

F3B. I believe that a bad work-family balance has an impact on remote work 
productivity

Figure 23. F3B Results (Work-Family Balance)

The majority had a positive perception towards believing that a bad WFB has an impact on work 
productivity, with 75% expressing a positive perception, 16% neutral, and 9% had a negative 
perception.

d. F4. HOME OFFICE AND HARDWARE

F4A. I have a comfortable office space at home and a good computer

In regards to having a comfortable space at home and a good computer, 68% expressed a positive 
perception, 16% neutral, and 16% had a negative perception.
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Figure 25. F4B Results (Home office and hardware)

F4B. I believe that the lack of a home office or adequate hardware has an impact 
on remote work productivity

Concerning believing that lacking home office or adequate tools impact on remote work productivity, 
88% expressed a positive perception, 6% were neutral, and 6% had a negative perception.

e. F5. SOCIAL INTERACTIONS

F5A. While working from home I don’t miss the social side of my job

Figure 26. F5A Results (Social interactions)

In terms of not missing the social side of the job, 24% expressed a positive correlation, 17% were
neutral, and 59% had a negative perception.
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F5B. I believe that the lack of social interactions has an impact on remote work 
productivity

Figure 27. F5B Results (Social interactions)

47% expressed a positive perception, 23% were neutral, and 29% had a negative perception on 
believing that the lack of social interactions has an impact on remote work productivity.

f. F6. HEALTHY ROUTINES

F6A. My routines when working from home are just as healthy or better than while 
working in the office

Figure 28. F6A Results (Healthy routines)

The majority of respondents had a positive perception towards the routines being as healthy or better 
as WFH as working in the office, 63% expressed a positive correlation, 15% were neutral, and 22% had 
a negative perception.
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F6B. I believe that an unhealthy lifestyle has an impact on remote work 
productivity

Figure 29. F6B Results (Healthy routines)

In terms of believing that an unhealthy lifestyle has an impact on remote work productivity, 73% 
expressed a positive, 16% neutral, and 11%had a negative perception.

g. F7. REMOTE TOOLS

F7A. My company is using adequate tools to support work from home

Figure 30. F7A Results (Remote tools)

The results showed that the vast majority of respondents (75%) perceived their company is using 
adequate tools to support WFH, 13% being neutral, and a small group (11%) had a low perception.
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F7B. I believe that inadequate remote tools have an impact on remote work 
productivity

Figure 31. F7B Results (Remote tools)

The results believing that inadequate remote tools have an impact on remote work productivity shown 
a clear positive awareness (93%) in comparison to neutral (4%) and negative (3%).

h. F8. PEER COMMUNICATION

F8A. I have better level of communication with my colleagues when working from 
home

Figure 32. F8A Results (Peer communication)

31% of respondents consider having a neutral perception concerning having a better level of 
communication when WFH, while 28% had a positive and 41% a negative perception.
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F8B. I believe that bad team communication has an impact on remote work 
productivity

Figure 33. F8B Results (Peer communication)

The majority of respondents showed a positive perception (86%), believing that bad team 
communication has an impact on remote work productivity, 10% were neutral, and 4% negative.

i. F9. SUPERVISOR TRUST
F9A. When I work from home my supervisor trusts me to do the work that I’m 
supposed to do and doesn’t micromanage me

Figure 34. F9A Results (Supervisor trust)

In terms of having the trust of their supervisor when WFH, 63% expressed a positive correlation, 6% 
were neutral, and 5% had a negative perception.
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Figure 36. F10A Results (Supervisor communication)

F9B. I believe that a mistrustful supervisor has an impact on remote work 
productivity

Figure 35. F9B Results (Supervisor trust)

In regard to believing that a mistrustful supervisor has an impact on remote work productivity, 49% 
expressed a positive perception, 17% were neutral, and 4% had a negative perception.

j. F10. SUPERVISOR COMMUNICATION

F10A. I am satisfied with the organisation of the company and the communication 
from my superiors when working from home

The majority (74%) felt they are satisfied within the company's organisation and communication from 
the supervisor when WFH, while 13% were neutral and 14% had a negative perception.
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Figure 37. F10B Results (Supervisor communication)

Figure 38. F11A Results (Autonomy)

F10B. I believe that bad communication from supervisors has an impact on remote 
work productivity

85% expressed a positive perception believing that bad communication from supervisors has an impact 
on remote work productivity, 10% were neutral, and 4% had a negative perception.

k. F11. AUTONOMY

F11A. When working from home I am fully autonomous and decide how to 
organise and solve my tasks

The majority felt (86%) that when WFH, they were fully autonomous and decided how to organise and 
solve the tasks, 10% were neutral, and 5% had a negative perception.
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F11B. I believe that lack of autonomy has an impact on remote work productivity

Figure 39. F11B Results (Autonomy)

In terms of believing that lack of autonomy impacts remote work productivity, 79% expressed a 
positive perception, 15% were neutral, and 7% had a negative perception.

l. F12. LONGER WORKING DAYS

F12A. I work the same quantity of hours per week or less when I work from home, 
compared to when I was in the office

Figure 40. F12A Results (Longer working days)

48% expressed a positive perception regarding working the same time or less per week when WFH, 
17% were neutral, and 36% had a negative perception.
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F12B. I believe that long workdays have an impact on remote work productivity

Figure 41. F12B Results (Longer working days)

The results for believing that long workdays impact remote work productivity showed a positive 
perception of 83%, 12% were neutral, and 5% had a negative perception.
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Figure 43. ‘Q7’ Simulation results 

LR test of model vs. saturated: chi2(66)  =    455.49, Prob > chi2 = 0.0000
                                                                              
  var(e.F12A)    2.271758   .1779378                      1.948457    2.648703
  var(e.F11A)    .7511219   .0588324                      .6442274    .8757531
  var(e.F10A)    1.187359   .0930011                      1.018382    1.384374
   var(e.F9A)    .7803904   .0611249                      .6693306     .909878
   var(e.F8A)    1.265685   .0991361                      1.085561    1.475696
   var(e.F7A)    1.361404   .1066334                      1.167658    1.587297
   var(e.F6A)    1.561758   .1223263                      1.339499    1.820895
   var(e.F5A)    1.811182   .1418628                      1.553427    2.111706
   var(e.F4A)    1.312357   .1027918                      1.125592    1.530113
   var(e.F3A)    1.222413   .0957468                      1.048448    1.425244
   var(e.F2A)    1.368157   .1071623                       1.17345    1.595171
   var(e.F1A)    1.005628   .0787668                      .8625135    1.172488
                                                                              
       _cons     3.544273   .3628151     9.77   0.000     2.833168    4.255378
          Q7    -.0617384   .0872664    -0.71   0.479    -.2327775    .1093006
  F12A        
                                                                              
       _cons     3.925099   .2086218    18.81   0.000     3.516208    4.333991
          Q7     .1117646   .0501789     2.23   0.026     .0134157    .2101136
  F11A        
                                                                              
       _cons     2.518093   .2622983     9.60   0.000     2.003998    3.032188
          Q7     .3488262   .0630895     5.53   0.000      .225173    .4724794
  F10A        
                                                                              
       _cons     4.095076   .2126475    19.26   0.000     3.678294    4.511857
          Q7     .0879495   .0511472     1.72   0.086    -.0122973    .1881962
  F9A         
                                                                              
       _cons     .5405917   .2708116     2.00   0.046     .0098108    1.071373
          Q7     .5623708   .0651372     8.63   0.000     .4347043    .6900374
  F8A         
                                                                              
       _cons     3.274892   .2808652    11.66   0.000     2.724407    3.825378
          Q7     .1890714   .0675553     2.80   0.005     .0566653    .3214774
  F7A         
                                                                              
       _cons     2.405104   .3008231     8.00   0.000     1.815502    2.994707
          Q7      .331263   .0723558     4.58   0.000     .1894484    .4730777
  F6A         
                                                                              
       _cons     .7252003   .3239556     2.24   0.025      .090259    1.360142
          Q7     .4265237   .0779197     5.47   0.000     .2738038    .5792435
  F5A         
                                                                              
       _cons      2.31224   .2757595     8.38   0.000     1.771761    2.852718
          Q7      .393639   .0663273     5.93   0.000     .2636399    .5236381
  F4A         
                                                                              
       _cons     3.037892    .266142    11.41   0.000     2.516264    3.559521
          Q7     .2741828    .064014     4.28   0.000     .1487176     .399648
  F3A         
                                                                              
       _cons     3.919742   .2815609    13.92   0.000     3.367893    4.471591
          Q7     .0312085   .0677227     0.46   0.645    -.1015255    .1639426
  F2A         
                                                                              
       _cons     3.493321   .2413921    14.47   0.000     3.020202    3.966441
          Q7     .2412261    .058061     4.15   0.000     .1274286    .3550237
  F1A         
Structural    
                                                                              
                    Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]
                               OIM
                                                                              

Log likelihood     = -6460.9002
Estimation method  = mlmv
Structural equation model                       Number of obs     =        326

Iteration 1:   log likelihood = -6460.9002  
Iteration 0:   log likelihood = -6460.9002  

Fitting target model:

Observed:  Q7

8.4. Appendix D – Simulation results 
  

I. ‘Q7’ Simulation results 
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Figure 44. ‘Q8’ Simulation results 

LR test of model vs. saturated: chi2(66)  =    460.99, Prob > chi2 = 0.0000
                                                                              
  var(e.F12A)     2.27524   .1782105                      1.951443    2.652763
  var(e.F11A)    .7561929   .0592296                      .6485767    .8816654
  var(e.F10A)    1.245608   .0975635                      1.068341    1.452287
   var(e.F9A)    .7872944   .0616657                       .675252    .9179275
   var(e.F8A)    1.270737   .0995318                      1.089894    1.481586
   var(e.F7A)    1.383253   .1083447                      1.186398    1.612771
   var(e.F6A)    1.497017   .1172554                      1.283972    1.745412
   var(e.F5A)    1.810507   .1418098                      1.552848    2.110918
   var(e.F4A)    1.353437   .1060094                      1.160825    1.578008
   var(e.F3A)    1.197752   .0938152                      1.027296    1.396491
   var(e.F2A)    1.359779   .1065061                      1.166264    1.585402
   var(e.F1A)    .9960115   .0780136                       .854266    1.161276
                                                                              
       _cons     3.301458   .2529718    13.05   0.000     2.805643    3.797274
          Q8    -.0019088   .0653037    -0.03   0.977    -.1299017     .126084
  F12A        
                                                                              
       _cons     4.149372   .1458394    28.45   0.000     3.863532    4.435212
          Q8     .0623361   .0376479     1.66   0.098    -.0114523    .1361246
  F11A        
                                                                              
       _cons     3.270848   .1871755    17.47   0.000      2.90399    3.637705
          Q8     .1801205   .0483186     3.73   0.000     .0854177    .2748233
  F10A        
                                                                              
       _cons     4.413205   .1488083    29.66   0.000     4.121547    4.704864
          Q8     .0103146   .0384143     0.27   0.788     -.064976    .0856052
  F9A         
                                                                              
       _cons     1.291845   .1890542     6.83   0.000     .9213055    1.662384
          Q8     .4168277   .0488036     8.54   0.000     .3211744     .512481
  F8A         
                                                                              
       _cons     3.741985   .1972465    18.97   0.000     3.355389    4.128581
          Q8     .0814705   .0509184     1.60   0.110    -.0183278    .1812687
  F7A         
                                                                              
       _cons     2.583851   .2051974    12.59   0.000     2.181671     2.98603
          Q8     .3176717   .0529709     6.00   0.000     .2138506    .4214928
  F6A         
                                                                              
       _cons     1.282393   .2256621     5.68   0.000     .8401032    1.724682
          Q8     .3195805   .0582538     5.49   0.000     .2054052    .4337558
  F5A         
                                                                              
       _cons     2.997861   .1951091    15.37   0.000     2.615454    3.380268
          Q8     .2480682   .0503666     4.93   0.000     .1493514     .346785
  F4A         
                                                                              
       _cons     3.273492   .1835447    17.83   0.000     2.913751    3.633234
          Q8     .2389609   .0473814     5.04   0.000     .1460952    .3318267
  F3A         
                                                                              
       _cons     3.770825   .1955657    19.28   0.000     3.387523    4.154126
          Q8      .075261   .0504845     1.49   0.136    -.0236868    .1742089
  F2A         
                                                                              
       _cons     3.752702    .167375    22.42   0.000     3.424653    4.080751
          Q8     .1959891   .0432072     4.54   0.000     .1113046    .2806737
  F1A         
Structural    
                                                                              
                    Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]
                               OIM
                                                                              

Log likelihood     = -6561.6687
Estimation method  = mlmv
Structural equation model                       Number of obs     =        326

Iteration 1:   log likelihood = -6561.6687  
Iteration 0:   log likelihood = -6561.6687  

Fitting target model:

Observed:  Q8

II. ‘Q8’ Simulation results  
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Figure 45. ‘Q9’ Simulation results 

LR test of model vs. saturated: chi2(66)  =    538.07, Prob > chi2 = 0.0000
                                                                              
  var(e.F12A)    2.265619    .177457                      1.943191    2.641545
  var(e.F11A)    .7625428    .059727                      .6540229     .889069
  var(e.F10A)    1.297663   .1016408                      1.112988     1.51298
   var(e.F9A)    .7872265   .0616603                      .6751938    .9178484
   var(e.F8A)      1.4885   .1165884                      1.276667    1.735482
   var(e.F7A)    1.386449   .1085951                      1.189139    1.616498
   var(e.F6A)    1.619438   .1268442                      1.388971    1.888146
   var(e.F5A)    1.963692   .1538082                      1.684233    2.289521
   var(e.F4A)    1.438582   .1126784                      1.233853    1.677281
   var(e.F3A)    1.277209   .1000387                      1.095445    1.489132
   var(e.F2A)     1.36904   .1072315                      1.174207      1.5962
   var(e.F1A)    1.033146   .0809222                      .8861157    1.204572
                                                                              
       _cons     3.010536   .2552502    11.79   0.000     2.510255    3.510817
          Q9      .076374   .0648914     1.18   0.239    -.0508109    .2035589
  F12A        
                                                                              
       _cons     4.386203   .1480829    29.62   0.000     4.095966     4.67644
          Q9    -.0023945   .0376466    -0.06   0.949    -.0761806    .0713915
  F11A        
                                                                              
       _cons       3.8361   .1931762    19.86   0.000     3.457482    4.214719
          Q9     .0251083   .0491106     0.51   0.609    -.0711466    .1213633
  F10A        
                                                                              
       _cons     4.495941   .1504605    29.88   0.000     4.201043    4.790838
          Q9    -.0121095   .0382511    -0.32   0.752    -.0870802    .0628613
  F9A         
                                                                              
       _cons     2.069213   .2068937    10.00   0.000     1.663709    2.474717
          Q9     .2008552   .0525979     3.82   0.000     .0977652    .3039452
  F8A         
                                                                              
       _cons     3.786499   .1996755    18.96   0.000     3.395143    4.177856
          Q9     .0681528   .0507629     1.34   0.179    -.0313406    .1676462
  F7A         
                                                                              
       _cons     3.147161   .2158017    14.58   0.000     2.724197    3.570124
          Q9     .1609122   .0548626     2.93   0.003     .0533835    .2684409
  F6A         
                                                                              
       _cons     2.108985   .2376344     8.87   0.000      1.64323     2.57474
          Q9     .0919726    .060413     1.52   0.128    -.0264347      .21038
  F5A         
                                                                              
       _cons     3.543854   .2033949    17.42   0.000     3.145207    3.942501
          Q9     .0971152   .0517084     1.88   0.060    -.0042315    .1984618
  F4A         
                                                                              
       _cons      3.80488   .1916477    19.85   0.000     3.429258    4.180503
          Q9     .0920867    .048722     1.89   0.059    -.0034067      .18758
  F3A         
                                                                              
       _cons     4.037491   .1984179    20.35   0.000       3.6486    4.426383
          Q9     .0022919   .0504431     0.05   0.964    -.0965748    .1011586
  F2A         
                                                                              
       _cons     4.005131   .1723668    23.24   0.000     3.667298    4.342964
          Q9     .1248575   .0438202     2.85   0.004     .0389714    .2107436
  F1A         
Structural    
                                                                              
                    Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]
                               OIM
                                                                              

Log likelihood     = -6650.0711
Estimation method  = mlmv
Structural equation model                       Number of obs     =        326

Iteration 1:   log likelihood = -6650.0711  
Iteration 0:   log likelihood = -6650.0711  

Fitting target model:

Observed:  Q9

III. ‘Q9’ Simulation results 
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LR test of model vs. saturated: chi2(198) =    793.09, Prob > chi2 = 0.0000
                                                                              
  var(e.F12A)    2.227897   .1745024                      1.910838    2.597565
  var(e.F11A)    .7321174   .0573439                      .6279275    .8535953
  var(e.F10A)    1.298459   .1017032                      1.113671    1.513908
   var(e.F9A)    .7854269   .0615194                      .6736503    .9157502
   var(e.F8A)    1.545764   .1210736                      1.325781    1.802247
   var(e.F7A)    1.377943   .1079288                      1.181843     1.60658
   var(e.F6A)    1.654376   .1295807                      1.418937    1.928881
   var(e.F5A)     1.22441   .0959032                       1.05016    1.427572
   var(e.F4A)     1.42682   .1117572                      1.223765    1.663568
   var(e.F3A)    1.290154   .1010527                      1.106548    1.504225
   var(e.F2A)    1.358634   .1064164                      1.165282    1.584068
   var(e.F1A)    .9854284   .0771847                       .845189    1.148937
                                                                              
       _cons     2.316608   .3805952     6.09   0.000     1.570655    3.062561
        F12B     .2286843   .0868808     2.63   0.008     .0584011    .3989675
  F12A        
                                                                              
       _cons      3.63455   .2072528    17.54   0.000     3.228342    4.040758
        F11B     .1798935   .0488666     3.68   0.000     .0841168    .2756703
  F11A        
                                                                              
       _cons     3.853684    .312382    12.34   0.000     3.241427    4.465942
        F10B     .0175045    .070685     0.25   0.804    -.1210356    .1560446
  F10A        
                                                                              
       _cons     4.254491   .2189576    19.43   0.000     3.825342     4.68364
         F9B     .0467416   .0507763     0.92   0.357    -.0527781    .1462612
  F9A         
                                                                              
       _cons     3.284509   .3412438     9.63   0.000     2.615684    3.953335
         F8B    -.1074191   .0766224    -1.40   0.161    -.2575963     .042758
  F8A         
                                                                              
       _cons     3.279828   .3939596     8.33   0.000     2.507682    4.051975
         F7B     .1665161   .0851276     1.96   0.050     -.000331    .3333632
  F7A         
                                                                              
       _cons     3.437521   .2584135    13.30   0.000     2.931039    3.944002
         F6B     .0777446   .0627254     1.24   0.215     -.045195    .2006842
  F6A         
                                                                              
       _cons     4.638807   .1662056    27.91   0.000      4.31305    4.964565
         F5B    -.6672135   .0471142   -14.16   0.000    -.7595557   -.5748713
  F5A         
                                                                              
       _cons     3.105677    .326621     9.51   0.000     2.465511    3.745842
         F4B      .180311   .0721601     2.50   0.012     .0388798    .3217422
  F4A         
                                                                              
       _cons     4.029821   .2365118    17.04   0.000     3.566266    4.493376
         F3B     .0290207   .0563498     0.52   0.607    -.0814228    .1394643
  F3A         
                                                                              
       _cons     3.728946   .2107054    17.70   0.000     3.315971    4.141922
         F2B     .0867143   .0548545     1.58   0.114    -.0207985    .1942271
  F2A         
                                                                              
       _cons     3.570294   .1904931    18.74   0.000     3.196935    3.943654
         F1B     .2215299   .0449418     4.93   0.000     .1334456    .3096142
  F1A         
Structural    
                                                                              
                    Coef.   Std. Err.      z    P>|z|     [95% Conf. Interval]
                               OIM
                                                                              

Log likelihood     = -11278.445
Estimation method  = mlmv
Structural equation model                       Number of obs     =        326

Iteration 1:   log likelihood = -11278.445  
Iteration 0:   log likelihood = -11278.445  

Fitting target model:

Observed:  F1B F2B F3B F4B F5B F6B F7B F8B F9B F10B F11B F12B

Exogenous variables

Observed:  F1A F2A F3A F4A F5A F6A F7A F8A F9A F10A F11A F12A

Endogenous variables

Figure 46. ‘Relationship between factor and perception’ Simulation results 

IV. ‘Relationship between factor and perception’ Simulation results 

 

 

 


