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Abstract

Purpose

This paper explores the impact of the COVID-19 pandemic on employee productivity
and the future of remote work beyond the pandemic years. Using data collected from
646 remote workers, we examined the influence of interpersonal relations, time man-
agement, stress, and skill development on productivity.

Design/methodology/approach

We validated our model using structural equation modelling (SEM), and the results
revealed that the sudden shift to remote work had no significant negative impact on
productivity.

Findings
The results of this study may encourage HR managers to expand remote work oppor-

tunities, thereby enhancing talent attraction and retention in a highly competitive job
market.

Originality/value

Despite prevalent concerns about COVID-19 and the evolving nature of workplaces,
employees perceived remote work as offering greater flexibility in task organization
and the opportunity to create a healthier work-life balance. Furthermore, our findings
suggest that HR managers should consider allowing remote work post-pandemic as
a strategic aspect of workplace evolution.
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1. Introduction

Some businesses have expanded their remote work scope beyond the COVID-19
pandemic [1]. With many organizations having implemented virtual work options
since the pandemic, the debate over employee productivity is likely to persist beyond
the pandemic. Numerous studies have examined the effects of working remotely [2].
The Gallup survey results published in June 2022 showed that over 60% of employ-
ees prefer remote work [3]. Similarly, another survey conducted among 10,646 knowl-
edge workers found that a hybrid model was preferred globally [4]. However, since
the onset of the pandemic, most studies have focused their research on job charac-
teristics and employee well-being. Few studies have explored employee productivity
in the new working environment.

Many researchers have proposed that remote work enhances productivity by
providing employees with flexibility and professional freedom to perform their duties
without direct supervision [5] and choose when and where to complete their work
[6]. Another study on the feasibility of long-term remote work concluded that it
offers employees greater flexibility, trust, and a better work-life balance, and signifi-
cantly increases productivity by reducing commute times [7]. Remote work enables
employees to choose their work hours to suit other aspects of their personal lives [8].
Increased personal time and independent schedules empower employees to better
balance their work and personal lives, leading to positive work outcomes [8]. Remote
work can reduce absenteeism by substituting telework with office presenteeism,
thereby reducing travel stress, lengthening recovery from illness, and improving job
satisfaction [9]. Scholars have also argued that job satisfaction remains relatively
unaffected by working remotely [10].

However, we argue that remote work is associated with increased work-to-home
conflict [11-13] and is likely to impact actual productivity. Several studies have
argued that working remotely can blur the boundaries between home and work,
leading to a disproportionate allocation of time and energy to domestic duties rather
than professional ones [13,14]. This can prevent employees from meeting their work
demands [15] and complicate their ability to balance their home and work roles,
thereby increasing home-to-work conflict [14,16].

In this paper, we attempt to address the following questions:

* How prepared are people to accept remote work as their new environment?
* What impact will remote work have on employee productivity?

Now, since hybridization has been accepted as a new work format [17], a study on
productivity will add significance to the existing quest for the impact of technology in
the workplace and the continuation of remote and hybrid work models as an alterna-
tive to the regular workplace known to employees since the Industrial Revolution. Our
insights into the potential challenges and benefits of remote work will help provide
a more nuanced understanding of its value across contexts. Our paper fills a gap
in the literature by focusing on workplace evolution during and after the pandemic,
specifically in a rapidly developing country like India. This is an important area of
study, as the pandemic has accelerated changes in work practices and organizational
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dynamics worldwide and has unique implications for countries, such as India, that are undergoing rapid economic and
technological transformations. The remainder of this paper is organized as follows: Section 2 reviews the literature; the
model and hypothesis development are deliberated in Section 3; and Sections 4 and 5 present the research methodology
and analysis. The analysis results are discussed in Section 6, and the conclusion is presented in Section 7.

2. Theory and literature review

Fundamentally, work productivity is the value produced per unit of the cost required to do so. Therefore, any increase

in individual productivity will increase organisational productivity [18]. Within the context of the knowledge economy, the
growth in remote work that occurred even before the pandemic indicates an economic shift, placing greater emphasis

on the knowledge worker, who generates value outside the confines of the office [19]. Hence, remote work is compelling
organisations to provide increased temporal flexibility. Knowledge work is presumed to be nonlinear and requires around-
the-clock engagement [20], making formal working hours redundant in a highly connected world. We based our study on
three theoretical premises. First, we based our argument on the flexible firm model proposed by [21-23], which suggests
that not all workers perform equally during traditional work hours. This supports the idea that knowledge work is nonlinear
and may require around-the-clock engagement. This flexibility enables workers to better align their work schedules with
their individual productivity peaks, ultimately improving efficiency and effectiveness [20].

We also used the theory of organisational adaptation [24] to support our argument. The theory states a “need for
employers to revise employment practices to adapt to changing circumstances”. Chakravarthy [25] stated that adaptation
is one of the most popular concepts in organisation theory and strategic management. By detaching work from a physical
office space, organisations can leverage technology to create environments where work integrates seamlessly with it. This
adaptation provides temporal flexibility, allowing the organisation to attract and retain workers who do not strongly identify
with the office location or organisational structure [26]. Remote work is more appealing to workers who seek greater free-
dom and work—life balance because they do not need to be physically present.

The third premise of our argument relies on the conservation of resources theory, which argues that individuals and
organizations strive to minimize the loss of resources, such as time, affect, and cognitive resources, by gaining other
resources to achieve work goals [27]. We are applying the conservation of resources theory to develop an understanding
of the impact of remote work on the work environment and on perceptions of work productivity and the meaning of work.
COR theory emphasizes the importance of remote working and hybrid work models in shaping the future of the workplace,
rather than advocating a return to past practices. Since employees have experienced increased autonomy and flexibility in
remote work, we argue that productivity will remain unaffected, given the significant resources gained during the COVID-
19 pandemic [28]. We also expect this theory to help us understand the phenomenon of stress in a rapidly changing
workplace context. We further contend that remote work would require further commitment and investments in the interest
of an evolving workplace [29]. Also, a study by Bloom et al. [30] in the context of Chinese technology company found that
hybrid working improved job satisfaction and reduced quit rates by one-third.

Building on the above theories, we propose that remote work will impact employee productivity and the workplace
in the near and long term. It will also encourage employees to learn new skills, optimise their time, rethink their inter-
personal relationships, and handle stress to adapt to an ever-changing workplace. We also speculate that the lessons
learnt from COVID-19 will have a lasting impact on how knowledge workers adapt to a new and unfamiliar working
environment.

2.1. Remote work

Over the decades, remote work has evolved from simply working from home to a sophisticated and widely accepted
form of flexible work that leverages technology to enable employees to work from virtually anywhere. Weerasinghe and
Jayawardana [31] observed that remote work enables employees to better balance their work and personal lives. This
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balance contributes to improved employee motivation and morale. Mustajab et al. [32] found that remote work enables
employees to schedule their work flexibly, which increases job satisfaction. Having control over one’s work schedule can
enhance productivity and well-being. Magnusson [33] noted that remote work allows employees more time with their
families. This benefit is especially significant during times of crisis, such as the pandemic, as it fosters stronger familial
relationships. Senik et al. [34] highlighted the dual advantage of working remotely during the pandemic: employees could
spend more time with their families while reducing their risk of COVID-19 infection.

2.2. Employee productivity

Productivity directly impacts on a company’s bottom line, making it a significant factor in organizational success. Indeed,
scholars such as McPhalil et al. [18] have recently highlighted this point. A highly productive workforce can increase
output, profitability, and competitiveness. Consistent with self-determination theory, recent studies have suggested that
employees become more productive when they are offered autonomy [35]. Hence, we argue that remote working affords
greater autonomy and offers the opportunity to reduce the adverse impact of work-home conflict, thereby increasing work
motivation and productivity.

Other studies have also argued that remote work benefits both employees and organisations, as it can reduce costs
[36], motivate employees, and offer them greater work—life balance [18]. For example, organisations can use remote work
to control their infrastructure, water, electricity, phone, and Internet costs, as well as cleaning and security costs. Other
studies have argued that remote work promotes planning skills [37] and employee satisfaction [38].

2.3. Skill development

The concept of skill development is dynamic and multifaceted [39]. Skill development is not a constant process but a
continuous and context-dependent one that depends on individual goals, organisational requirements, and external
environmental changes. Crisis exacerbates the need for skill upgradation, particularly for knowledge workers. We base
our argument on the transformational learning theory, which posits that individuals strive to learn during a crisis or through
deep self-reflection [40]. We argue that COVID-19 brought about a significant crisis in employees’ work lives and left them
anxious about their current skills. Other studies during the COVID-19 pandemic also argued that the crisis and rapidly
changing employment market drove rapid skill acquisition [41]. Our argument that skill acquisition will take priority in an
evolving remote-work scenario is supported by theories of skill development and lifelong learning. In addition, scholars
from the Human Capital School have encouraged organisations to invest in employee skills to help organisations achieve
their strategic objectives [42]. As Laleman et al. [43] argued, such skills evolution includes technical, social, emotional,
and physical skills required to demonstrate good workplace behaviour. Developing skills is a lifelong process; people must
constantly improve and learn.

2.4. Time availability

Scholars have agreed that time availability and work productivity have a non-linear relationship. However, some studies
argue that time availability is an important factor influencing employees’ attitudes towards work. Studies have shown that
as time pressure increases, work productivity decreases [44]. Braun [45] provided a comprehensive overview of studies
examining the link between time perception in a work context and one’s mental well-being. Time-related phenomena,
such as insufficient time and deadline pressure, are common stressors that can impact job satisfaction, health, and
performance. Consistent with Job Demand Resources Theory, productivity suffers when work exceeds available time
[46]. Studies during the pandemic show that net time availability increased [47]. Hwang [48] examined the effects of work
pace and time pressure on performance. However, scholars have argued that there is a non-linear relationship between
time availability and work productivity. In his pioneering work, Parkinson [49] argued that the availability of excess time
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often expands the work. Similarly, in a recent empirical study, Yuan, Y. et al. [50] proposed that work efficiency decreases
following a rise in productivity due to a positive nonlinear mediating effect of learning behavior. In addition, findings from
Kniffin et al. [51] during the COVID-19 pandemic show that remote work blurs the work/home boundary and is associated
with lower work excitement and greater procrastination.

Finally, time availability also determines how engaged and committed employees are. Employees with sufficient time to
complete tasks and manage their workload may exhibit more positive attitudes and behaviours at work.

2.5. Interpersonal relations

Interpersonal relations are connections between individuals characterised by reciprocal behaviours and favourable
connections. These relationships can occur in various settings, including personal and professional environments, and
involve mutual interactions that benefit both parties [52]. Literature on self-determination theory and social presence the-
ory strongly argues that interpersonal relations affect employees’ work productivity. Notably, social presence theory posits
that, in computer-mediated interpersonal relationships, co-workers’ presence significantly affects the quality and outcomes
of interpersonal communication [53]. In remote work, social presence is significantly reduced. This can result in miscom-
munication, weakened team bonding, misunderstandings, a differentiated approach to achieving organizational goals, and
reduced productivity. Evidence suggests that poor social connections can significantly hinder workflow and reduce team
efficiency [53]. Successful interpersonal relationships often develop when individuals understand, care for, and support
one another. Enduring interpersonal relationships play a crucial role in achieving organisational goals. Interpersonal rela-
tions are essential for fostering mutual support and achieving personal and professional goals.

2.6. Stress

Organisational or situational stress influences the work environment and organisational actions, determining employees’
job satisfaction and productivity [54]. Stress and adaptation theory suggests that high-magnitude crises can significantly
impact productivity. Stress can work both ways: in some cases, it can enhance productivity, while in others, it can reduce
it, depending on how individuals and organizations respond to and adapt to emerging complexities [55]. Empirical evi-
dence suggests that individuals experience swift adaptation during and after a high-magnitude crisis by accepting ‘chal-
lenge stress’ and maintaining focus on work productivity [56]. In addition, ambiguity and organisational stress can harm
employees’ work attitudes, job satisfaction, and productivity [54]. Therefore, individuals and Organizations must monitor
stress and its impact on employee well-being and performance in remote work settings.

3. Model and hypothesis development

Derived from the theories discussed in Section 2, the following model outlines the interplay among the factors shaping
employee productivity (see Fig 1). These sections also introduce our hypotheses.

3.1. Interpersonal relations and employee productivity

A deep density of interpersonal relations fosters a collaborative and supportive work environment, leading to greater
procedural efficiency and overall organisational productivity [57]. Positive interpersonal workplace relationships indirectly
influence customer satisfaction by improving service quality and employee customer support. Strong workplace friendships
lead to higher organisational commitment and employee engagement, which in turn improve performance and dedication to
organisational goals [58]. In a study on building work engagement in organizations, Simbula et al. [59] confirmed that social
support has a positive impact on work engagement when respondents are approached twice, with a three-month lag.

Hypothesis 1 posits that positive interpersonal relationships enhance organisational effectiveness and employee
well-being.
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Fig 1. The conceptual model.

https://doi.org/10.1371/journal.pone.0351968.9001

H1: There shall be a significant relationship between interpersonal relations and employee productivity during COVID-
19-induced remote working.

3.2. Stress and employee productivity

Richardson [60] highlighted that employees’ mental health significantly determines their productivity. When employees
experience stress or mental health issues, their ability to focus, make decisions, and perform their roles effectively may
be hindered. Pinheiro et al [61] emphasized the adverse effects of stress on employees’ decision-making ability, perfor-
mance, and behaviour. High stress levels can lead to low performance, increased turnover, absenteeism, and higher
employee expenses. Finally, stress affects employees’ quality of life [62]. Serenko [54] cited empirical research supporting
this statement, noting that a large proportion of Chinese workers suffer from work-related stress that harms their perfor-
mance and mental health. According to Chao et al. [63], in a study of healthcare workers in rural Taiwan, work stress was
found to positively influence job performance. Laguna et al. [64] claimed that employees who experience high levels of
work stress are prone to mental illness and negative behaviour patterns such as anxiety, aggression, and isolation. Marsh
et al [65] emphasize the need for organizations to address the mental and physical health ramifications of the dark side of
digital working. In conclusion, the attached literature highlights the role of workplace stress and its impact on work perfor-
mance and employees’ mental health.

H2: A significant relationship exists between employee stress and productivity during the COVID-19 remote working.

3.3. Time availability and employee productivity

A complex relationship exists between the time one spends working and their productivity. Bachrach et al. [66] suggested
that time can be used to measure work and employee productivity. In an earlier study, Tatom [67] argued that researchers
have historically assumed that the only way to increase the amount of work a person produces is to require them to work
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more hours. Some studies, such as limakunnas [68], have shown that overtime work is positively associated with work
output. This indicates that the more time one spends working, the higher their productivity level. However, more recent
studies, including Tatom [67] and Shepard and Clifton [69], have shown that working time can diminish work productivity.
This indicates that the relationship between time and productivity is not linear or straightforward. Dolton et al. [70] and Lu
and Lu [71] further supported this assertion, suggesting that increased work hours lead to poor work quality and quantity.

H3: A significant relationship exists between available work time and employee productivity during COVID—-19 remote
working.

3.4. Skill development and employee productivity

Skill development can be defined as a long-term, strategic effort aimed at achieving a specific goal, initiated by either
the learner or their employer. Such programs aim to improve workplace productivity by acquiring or refining skills. Tan-
sky and Cohen [72] claimed that investments in workplace skills development improve employee efficiency and enhance
one’s work-life balance. According to Runhaar et al. [73], investing in skill development means investing in employees’
future work lives. This is a long-term investment that keeps employees deployable and continually challenges them. The
authors further asserted that individuals must identify the capabilities that need to be developed and then deploy avail-
able resources to ensure they remain competitive in the labor market. In a comparative analysis of workforce efficiency,
customer engagement, and risk management strategies in Nigeria and the United States, Egieya et al. [74] discuss the
importance of workforce efficiency for organizational success. Joshi et al. [75] found that acquiring new work skills can
encourage employees to become more engaged and contribute more to their workplace. To propose an alternative con-
ceptual approach to the HRM framework, Pathomphatthaphan et al. [76] presents a model that highlights how the frame-
work is designed to suit each stage of an employee’s life cycle. Also, Lakshmi Devi et al. [77] in a study on Al-based skill
development training for employability discussed the importance of critical thinking, advanced Al technology, communica-
tion, and interpersonal skills. This evidence suggests that both skill development and deterioration are important from the
perspective of both the individual and the organisation. Overall, literature underscores the importance of skill development
for individual career growth and organisational success.

H4: Employees can significantly improve their professional skills during the COVID—19—induced remote work period.

The proposed model with theoretical integration is presented (see Fig 2).

4. Research methodology
4.1. Research design

A research design reflects the strategy adopted by the researcher to coherently and logically integrate study components
to address the research problem. A research design is a strategic framework for action that bridges the research ques-
tions and the execution of the research [78]. For the present study, a descriptive research design was adopted to identify
factors affecting the productivity of Indian employees working from home during the COVID-19 pandemic. Descriptive
research is a research method that attempts to provide an accurate description of existing phenomena. A phenomeno-
logical study typically expects the researcher to develop meaningful research questions that relate to the individual's
lived experience [79]. Data were collected during the COVID-19 pandemic from employees working at public and private
organisations in India.

4.2. Sample and data collection

Productivity was measured using a questionnaire developed by Koopmans et al. [80], with items modified to suit the
ongoing pandemic. Online survey platforms were used to collect data from employees working from home. Of the 1,850
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Fig 2. Theoretical integration logic diagram.

https://doi.org/10.1371/journal.pone.0351968.9002

employees approached, we received usable responses from 646, representing a 35% response rate. The data cleaning
process involved removing invalid and straight-line responses. Missing values were handled using the mean substitution
method [82]. A test for nonresponse bias was conducted by comparing early and late responses. We concluded that a
nonresponse bias did not impact the data, as all differences were statistically nonsignificant.

The sample consisted of 71.4% male and 28.6% female respondents. Respondents in the 30—40-year-old age group
formed the majority of the sample (71.2%). Most worked in the service industry (86.7%) and the private sector (93.2%).
The majority (63.5%) were mid-level employees, while the remainder held junior and senior-level roles. Most respondents
(64.5%) worked remotely for more than six months. The majority (50.2%) were married, and 66.4% had between two and
10 years of work experience.

4.3. Survey instrument

Employee productivity was measured using a questionnaire developed based on Koopmans et al. [80] and the extant lit-
erature. The instrument items were revised to accommodate the study constructs without altering the instrument’s basic
framework. An existing instrument was modified because no survey instruments were designed and validated during a similar
pandemic. Twenty-three items assessed employee productivity on a 7-point Likert scale, where one indicated “strongly agree”
and seven indicated “strongly disagree”. The questionnaire included questions regarding respondents’ demographic profiles.
Face validity was established by removing ambiguity from the wording of questions. Some negative-direction survey items
were reverse-coded to improve response objectivity. The questionnaire was further designed to account for participants’ ability
to understand and answer the questions. Example survey items include, “| could carry out my work efficiently during COVID-
19, “I could not contribute enough to my work during COVID-19,” and “I took on challenging tasks during COVID-19.”

Harman'’s single-factor test was conducted to address common method bias. The test extracted multiple factors from
factor analysis, with more than one eigenvalue. The results indicated that a single factor could not account for the cova-
riance of most variables [81]. Therefore, standard-method bias was not a concern in this study. To assess the question-
naire’s reliability, Cronbach’s alpha was estimated and found to be 0.783. The items displayed high internal consistency,
well above the 0.6 threshold [82].
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5. Data analysis
5.1. Measurement model evaluations

Two-stage SEM was used to analyse the structural and measurement models, as it reduces the influence of their inter-
actions [83]. In the first stage, confirmatory factor analysis (CFA) was applied to assess the measurement model. This
involved evaluating the unidimensional and causal relationships between items and constructs. Construct reliability and
validity were examined before the second stage. In the second stage, the structural model was examined to assess the
relationship between exogenous variables (i.e., time availability, interpersonal relations, stress, and skill development) and
endogenous variables (i.e., employee productivity). Multiple fit indices were examined [84] to assess whether the selected
variables were adequate for the study. The following fit indices are reported in Table 1: chi-square (x2), the ratio of chi-
square values to the degrees of freedom (x2/df), the goodness of fit index (GFI), the comparative fit index (CFl), and the
root mean square error of approximation (RMSEA).

5.1.1. Measurement model testing. The measurement model describes how each measure is loaded on a specific
variable [83]. The measurement model was examined by incorporating all variables: time availability, interpersonal
relations, stress, skill development, and employee productivity. CFA was performed to assess model fit. IBM SPSS AMOS
27.0 and the maximum likelihood method were used to estimate the model parameters (see Fig 3). However, employee
productivity was first tested for normality using Mardia’s multivariate kurtosis and a 0.05 significance level; the critical ratio
was less than 1.96, indicating that the measure was normal. The results suggested an acceptable fit, with x?=673.523
(df=214, p=0.00), a x?/df ratio of 3.147, a GFI of 0.916, a CFI of 0.902, and an RMSEA of 0.058 [39].

5.1.2. Instrument reliability and validity. To assess the convergent validity of each construct, we examined the
parameter estimates and their associated t-statistics [85]. Evidence of convergent validity was observed, as all indicator
loadings (A) were statistically significant [86]. In this study, all items considered demonstrated significance. A scale
purification process was then performed, and indicator variables with standardised factor loadings smaller than 0.4 were
removed [86]. This process helped ensure the scale’s quality. To further evaluate the convergent validity of each construct,
we calculated composite reliability and the average variance extracted (AVE). These measures provide insight into how
well each construct is captured by its indicators. We also conducted tests to detect potential multicollinearity. The low
variance inflation factors for constructs suggested that no potential bias arose from correlated formative indicators. Table
2 presents the final results of the measurement model. Composite reliability, which represents the shared variance among
indicators measuring an underlying construct [87], exceeded the threshold of 0.6. The AVE for each construct, except
interpersonal relations, exceeded 0.4. According to Fornell et al. [87], the acceptable threshold for AVE is greater than 0.4
on most reflective scales. Numerous published studies include one or more reflective scales with AVEs below 0.4 [88].
Therefore, our constructs can be considered reliable and unidimensional [85,89].

To assess discriminant validity, we compared the AVE of each construct with the square of the construct correlations
that exist with other latent constructs. All the AVEs were greater than the correlation squares. These results suggest good
discriminant validity of the constructs [87].

Robustness Tests

Table 1. Confirmatory factor analysis results.
X2 df x2/df GFI CFI RMSEA
Model 673.523 214 3.147 0.916 0.902 0.058

Source: Extracted by authors

https://doi.org/10.1371/journal.pone.0351968.t001
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Source: Developed by authors

Fig 3. Structural equation model.

https://doi.org/10.1371/journal.pone.0351968.9003

To verify the established model’s results, a robustness test assessed consistency across males and females. The
results are reported in Table 3. The resulting indices, like x2, a x2/df, a Goodness of Fit Index (GFl), a Comparative Fit
Index(CFl), and a Root Mean Square of Approximation, suggested an acceptable fit for both males and females.

From the above table, it can be inferred that the impact of interpersonal relationships on employee productivity is
significant for both genders; however, it is slightly greater for males than for females. Similarly, time availability signifi-
cantly affected employee productivity for both genders; however, the effect was slightly greater for females than for males.
Interestingly, the results indicate that stress has a significant impact on employee productivity when gender responses
are taken together but becomes insignificant when considered separately. Finally, the impact of skill development on
employee productivity is significant for males and insignificant for females.

The differences observed between the full-sample and gender-specific models suggest potential heterogeneity in the
effects of remote work on employees. The full model reflects pooled average effects, while sub-sample regressions cap-
ture group-specific dynamics. Variations in statistical significance may also stem from a smaller sample size in the female
subgroup, resulting in lower statistical power.
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Table 2. Construct- items measures.

Construct Items Item Code Standardized | AVE CR
Loadings
Employee Productivity | During the lockdown, | feel good about my professional productivity EP1 0.682
(EP)
| could not contribute enough to my work during the lockdown EP2 0.472 0.407 0.710
I never lost sight of my professional responsibility EP3 0.502
| never lost sight of my Goals during the lockdown period EP4 0.622
| can carry out my work efficiently during the lockdown EP5 0.841
Skill Development (SD) | On my initiative, | started new tasks when my old tasks were com- SD1 0.584 0.412 0.807
pleted during the lockdown
| took on challenging tasks during the lockdown SD2 0.588
| worked on keeping my job-related knowledge up-to-date SD3 0.698
| came up with creative solutions for new problems during the isola- SD4 0.589
tion of lockdown
| took on extra responsibilities SD5 0.706
| continually sought new challenges in my work SD6 0.671
Interpersonal The lockdown has not impacted my professional relationships IR1 0.528 0.319 0.730
Relations (IR)
My boss and colleagues were very supportive during the lockdown IR2 0.538
and were available for me
| could adequately participate in work and interact with my colleagues | IR3 0.740
during the lockdown
The future of my organization is looking brighter after the lockdown. IR4 0.488
| actively participate in all online meetings IR5 0.452
Time Availability (TA) During the lockdown, | lost track of my priorities TA1 0.507 0.458 0.692
During the lockdown, | could maintain a good balance of life, and itis | TA2 0.608
improving
| can plan my work so that | can finish all the tasks during the lock- TA3 0.763
down on time
| managed my time well during the lockdown TA4 0.789
Stress (ST) The lockdown has made me anxious to develop my knowledge and ST1 0.712 0.421 0.683
skills
My professional life will never be the same after the lockdown ST2 0.544
Lockdown denied me the opportunity to learn and grow professionally | ST3 0.678

Source: Extracted by authors from their analysis

https://doi.org/10.1371/journal.pone.0351968.t002

5.2. Hypothesis testing

To examine the hypothesized relationships, a two-step approach of confirmatory factor analysis (CFA) and structural
equation modeling (SEM) was adopted [82] using AMOS 27.0. Table 4 shows that interpersonal relations (=0.47,

p<0.001) and skills development (3=0.36, p<0.01) had a positive impact on employee productivity. It also shows that
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Table 3. Robustness test results.

Hypothesis/Path Full Males Females
H1A: IR-EP 047 0.537" 0.529™
H2A: ST-EP -0.67" -1.022 -0.613
H3A:TA-EP -0.84™ -0.869" -0.771"
H4A:SD-EP .0.36™ 0.669" 0.250

#¥p<.001. ¥*p<.01. *p<.05. Female sample size:185
Source: Extracted by authors from their analysis

https://doi.org/10.1371/journal.pone.0351968.t003

Table 4. Hypotheses and structural paths.

Hypothesis Path Relationship B SE Results

H1 IR-EP 0.47™ 0.14 Supported
H2 ST-EP -0.67" 1.18 Supported
H3 TA-EP -0.84™ 0.19 Supported
H4 SD-EP .0.36™ 0.19 Supported

*#¥p<.001. *#*p<.01. *p<.05.
Source: Extracted by authors from their analysis

https://doi.org/10.1371/journal.pone.0351968.t004

stress (=-0.67, p<0.05) and time availability (3=-0.84, p<0.001) had significant adverse effects on employee produc-
tivity among pandemic-induced remote workers. Therefore, hypotheses 1—4 are accepted.

6. Discussion

While the literature on this topic remains nascent due to the pandemic’s sudden onset, research has begun to explore
aspects of the people—technology interface and its impact on workplace productivity. McPhail et al. [18] highlighted the
scarcity of literature in this area and emphasised the need for further research. They noted that many existing studies
have prioritised investigating individuals’ well-being over other factors, potentially overlooking broader implications for
workplace dynamics and productivity [90]. Drawing from the influential work of [91] that theories ought to move beyond the
realm of variables and data and must attempt to explain “why” relationships occur. This work adds to the existing body of
work on how remote work impacts productivity through a set of interrelated and significant social, technical and behavioral
mechanisms emerging from an extraordinary crisis.

To address this research gap, our study aimed to answer several important questions. Using a sample of 646 partici-
pants, we first sought to determine whether the initial productivity gains from working remotely are sustainable. Based on
our findings, we argue that the COVID-19-induced remote-workplace revolution has the potential to serve as a long-term
engine of productivity and motivation.

Our findings align with existing research on the relationship between people and productivity. Such studies empha-
sized the important role that technological infrastructure plays in driving productivity levels in an organizational setting.

By providing a multidimensional perspective on the nature of remote workers’ people—technology interactions, our model
suggests that the following four constructs significantly impact workplace productivity: skill development, interpersonal
relations, time availability, and stress. Specifically, we observed that remote work facilitated skill development by pro-
viding employees with opportunities for self-directed learning and requiring them to adapt to new technologies and work
processes. This phenomenon aligns with recent perspectives on adaptive capability and workforce flexibility, wherein
employee productivity drives organizational growth. Remote work influenced interpersonal relationships through virtual
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communication tools, which played a crucial role in maintaining connectivity among team members. Remote work also
influenced employees’ perceptions of time availability, as the flexibility it afforded enabled individuals to manage their
schedules more effectively and allocate time more efficiently. Furthermore, our findings indicate that stress and working
from home are not significantly related. Overall, our findings underscore the complex interplay between remote work and
employee productivity, highlighting the importance of considering additional factors beyond physical location. By illustrat-
ing how remote work can affect employee productivity, our study provides valuable insights for organisations seeking to
optimise their remote work policies and practices in the post-pandemic era.

The study on family—work conflict and stress-induced work have several key implications regarding the impact of remote
work, particularly during the COVID-19 pandemic. Our findings suggest that employees demonstrate considerable resil-
ience in managing the crisis. Contrary to previous findings, the results indicate a positive sentiment toward moving from
physical to digital. Contrary to Duxbury’s [92] findings, this study indicates that remote work has an insignificant impact on
work-family conflict. Duxbury’s work indicated an increased work-family conflict due to the dissolution of physical and tem-
poral boundaries between roles. Our findings indicate no such friction in family and work roles. Our findings are consistent
with those of Kniffin et al. [51], who found that technological evolution and rapid adaptation reduce work-family friction. Also,
other influential studies [93] argue that remote work has become a new workplace reality, and families have recalibrated
their work and family expectations in favour of remote work. Going back to full physical office days can prove counterpro-
ductive; scholars favour a hybrid work arrangement as the future of work. Furthermore, our findings indicate that stress
and working from home are not significantly related. This runs contrary to our expectations. This suggests that remote work
provides a buffer against primary sources of stress, as described by the job demands—resources model [94]. While remote
work challenges employees’ time management skills, it also allows them to manage their physical and mental recovery
from pandemic-induced stress. Autonomy in setting one’s schedule is positively related to productivity and work engage-
ment. Ultimately, developing practical time-management skills is crucial for remote work to succeed.

From a Conservation of Resources (COR) perspective, availability of time should not be construed as net gain of time
resource. Even if temporal flexibility may assist work autonomy, however, more or less time availability can also lead to
workplace imbalances, particularly deficit in attention can lead to resource depletion or poor work productivity. Another,
fallout can be conflicting work and personal responsibilities. The disproportionate attention can increase cognitive effort
to reach productivity targets. The above adds to the COR theory by arguing that time is a dual-condition resource. In one
hand effective use can enhance productivity and in the other hand poor utilization can trigger resource loss undermining
the productivity and employee well-being.

We also found that individual development was crucial in driving workforce changes during the COVID-19 pandemic.
Employees realised they needed to expand their skills to align their abilities with shifting business trends and demands.
Additionally, it implies that the work mode will shift to a new normal, characterized by more refined work processes that
support choice and increased resources, allowing employees to use their specific skills in the virtual work environment. In
summary, extending remote work opportunities beyond the COVID-19 pandemic may benefit organisations and employ-
ees by reducing stress, increasing productivity, and improving work—life balance.

6.1. Theoretical contributions

Our results provide insight into the substantial impact of a crisis on employees’ views of their work. We argue that this work

theoretically contributes in three ways. Consistent with the work of [95] this study enhances the existing premise of remote

work productivity by highlighting mechanisms through which remote work affects employee outcomes. Particularly, by speci-

fying the role of relational, developmental, temporal and psychological aspects in shaping the perception of work productivity.
Secondly, supporting [91] argument that theories should link constructs and logic meaningfully. This work contributes

to the job demands-resources theory from a socio-technical perspective mediated by remote work systems. Hence,
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contributing to the understanding of the dynamic interplay of employee resource mobilization and technology driven
work arrangement. This is likely to strengthen our understanding of remote work effectiveness and the rise of digital
workplaces.

Third, this study employs efforts to contextualize a global workplace topic. Much of scholarly studies on remote work
has a western context and western organizational setting. This study is an attempt to extend the argument of Homer &
Lim’s, [96] that theories ought to be contextually grounded in a vastly interconnected world. By studying Indian employees
during an extraordinary crisis demonstrates contextual conditions in an evolving workplace.

Finally, this work supports the flexible firm theory that remote work is not just restricted to temporary and contractual
workforce, it is spans across all forms of employment, prompting organizations to integrate technology, human resources
and employee well-being.

They suggest that employee well-being and work—life balance must be considered in a professional environment.
During the COVID-19 crisis, employees were forced to reassess their professional futures, sparking an increased curiosity
about new working methods. The current study’s results align with existing evidence and contribute to a theoretical under-
standing of remote work productivity, employee engagement, and professional stress. Additionally, our results align with
flexible firm theory, suggesting that organisations must be adaptable and flexible in the face of social change.

Our results also suggest future directions for researchers examining various aspects of remote work, including gender
differences in responses to remote work, industry-specific adaptations to remote work, team dynamics in remote work
environments, and the impact of digital technologies on the evolution of the work environment. Moreover, it may be worth-
while to investigate virtual work opportunities as a strategy for employee attraction and retention [51].

6.2. Practical implications

This study has practical implications for managers in the post-COVID-19 era. Our findings may help leaders rethink their
conceptions of the conventional workplace, encouraging them to view remote and hybrid working conditions as a human
resources (HR) advantage. They may view such options as motivation, attraction, retention, and productivity manage-
ment tools. With the world’s growing population and on-the-ground congestion, remote work seems destined to become
a common employee preference. This is particularly true in India, where workers face pressing issues such as pollution
and heavy traffic, which are reducing their overall health and initiative to perform. Remote work alleviates some of these
stressors while promoting work—life balance and flexibility. Therefore, the responsibility for adaptation rests with the institu-
tion and the individual.

The results of this work would be of tremendous value to HR managers, who could utilize our findings to develop
effective training programs and engagement models that help employees thrive in virtual workspaces. Our findings may
also help HR managers develop initiatives to enhance digital literacy, promote team collaboration in virtual conference
spaces, and foster a virtual-friendly culture of employee well-being. HR managers may also develop a comprehensive
virtual workforce plan to maintain a thriving work environment. The pandemic has forced companies to work digitally. As
a result, HR managers must explore opportunities to implement systems that help their enterprises take full advantage of
the vast options available globally in the digital world. These systems, processes, and models should be designed to fully
utilise the possible digital benefits for organisational productivity, collaboration, and innovation. Additionally, HR managers
can utilize the findings of this research to address the critical issue of employee retention. HR managers can use remote
work as a strategy to reduce employee attrition. The findings of this study support recent research indicating that remote
working is well-endorsed by knowledge workers, with reports suggesting it has already reduced attrition by 35%. [97],
without negatively impacting productivity, performance, teamwork, and promotion opportunities [4]. According to the above
organizations, such as Meta, Apple, HSBC, Volkswagen AG, Bupa, and Citi Standard Chartered Bank, they have all
publicly admitted plans to make remote and hybrid working a new workplace arrangement [98]. We also believe that this
study’s findings support the United Nations’ (UN) sustainability goals. Particularly, commitments to decent work (SDG8),
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gender equality (SDG5), and good health and well-being (SDG3) are emphasized, as they provide each employee with an
equal opportunity to utilize remote and hybrid working options to balance their work and life [99—100]. If achieved, this can
significantly contribute to the overall well-being of families and society.

6.3. Limitations

The limitations of the present study reveal avenues for further research. This study suffers from some limitations, first,
time availability and stress were measured as unidimensional constructs, which may not fully capture the complexity of
employees’ remote work experiences. Particularly the measurement approach did not capture the distinction between
discretionary time availability and work autonomy. This can limit the understanding of non-linear impact of time availability
on employee productivity. Future studies can cover by adopting multidimensional measures for measuring the impact of
flexibility and its impact on productivity.

Similarly, stress as a construct excluded various sources of stress in remote work environments. For instance sources
such as digital exhaust, emotional exhaustion, social isolation etc. was not covered in the study. As a result, the signifi-
cance of results should be cautiously interpreted. Other sources stress can have a significant impact on well-being and
work productivity.

Future researchers should conduct longitudinal studies examining the shifts in attitudes, behaviours, and outcomes
related to remote work. By integrating data from before, during, and after the pandemic, scholars may better understand
the long-term effects of remote work on productivity, well-being, and organisational measures. Similarly, future research
could investigate sector-specific implications of remote work, revealing which industries are most likely to continue imple-
menting or offering remote work in the post-pandemic period. Such findings could inform the development of implementa-
tion strategies and policies related to remote work. Another limitation of this study is the non-generalizability of its results
to manufacturing and other sectors. Representation from manufacturing and public sector organizations is dispropor-
tionate. Hence, the findings reflect the impact of remote work within the private sector services industry. Going forward,
scholars can conduct studies on manufacturing and public-sector enterprises to enhance generalizability. This will help in
establishing sector-specific dynamics.

Research with a more robust and diverse sample could enhance the generalizability and statistical power of the find-
ings, thereby providing more convincing evidence for the results presented here. Additionally, further research could
examine the mediating and moderating roles of engagement, satisfaction, and motivation in productivity across different
working conditions.

Another important issue for future research to address is digital exhaust and its impact on work. This may include
studying how digital excess, information overload, and digital distractions influence the well-being and performance of
workers in a digitally remote, accessible, and practical work system. Overall, research into these areas could lead to a
more nuanced understanding of the opportunities and challenges of remote work, ultimately helping build more transfor-
mative and inclusive work policies.

7. Conclusion

The changes to the working environment in the post-COVID-19 era have had positive and negative effects. Regarding the
positive effects, both employers and employees have accepted the shift from in-office to remote work as a viable alterna-
tive to the physical workplace. On the negative side, it is too soon to conclude the future of remote work post-COVID-19.
Earlier in the study, we questioned employees’ preparedness to accept the emerging new work environment. However,
we can assume that socially focused and productivity-based issues will remain central to the workplace. The present
analysis suggests that providing employees with greater flexibility, such as remote or hybrid work options, can enhance
productivity and promote better work-life balance. Allowing flexibility for different workplace configurations advances
work—life balance and overall well-being, and has become rapidly accepted. Simultaneously, the shift to remote work has
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sparked conversations about employee well-being that have been historically overlooked at the policy level. We believe
that organisations are beginning to grasp the important role of the home environment in their mental and physical health
and workplace motivation. In addition, the long-held belief that daily commute and physical presence are deterrents in
attaining work-life balance will lose some relevance. We can expect harmony between work and life, with options to work
remotely while staying productive. This belief can have positive social consequences, including reduced work-family
conflict. We are also likely to witness lasting changes in the workplace debate. Organizations must realize the importance
of providing employees with flexibility and result-oriented work systems. We are confident that employees are now better
prepared than before to accept remote and hybrid work environments as their new workplace and are adjusting to remain
productive without frequent visits to the office.
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