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Abstract: This study examines the impact of remote working arrangements on employee productivity within 
the tech industry in the United States during the COVID-19 pandemic. Utilizing an online survey of 295 tech 
professionals, the research compares self-reported productivity levels before and after transitioning to remote 
work. Findings indicate a significant increase in high productivity levels and a decrease in low productivity 
levels post-transition. Key factors enhancing productivity include improved work-life balance and increased 
flexibility in working hours, while challenges such as maintaining work-home boundaries and internet 
connectivity issues were identified as impediments. The study offers actionable insights for managers to 
optimize remote work practices and contributes to the evolving discourse on business management in the post-
pandemic era. 
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1. Introduction 
 
The unprecedented shift to remote work due to the COVID-19 pandemic has raised significant concerns among 
organizations regarding maintaining employee productivity (Kniffin et al., 2021). Traditionally, productivity 
has been closely linked to structured office environments where supervision, collaboration, and resources are 
readily accessible (Waizenegger et al., 2020). The sudden transition disrupted these conventional work 
settings, leaving organizations uncertain about the efficiency and output of their remote workforce. 
 
In the United States, the tech industry plays a pivotal role in the economy, employing over 12 million workers 
and contributing approximately $1.9 trillion to the national GDP, which accounts for about 10% of the total U.S. 
economy (CompTIA, 2020). This significant economic impact underscores the importance of understanding 
how remote work affects productivity within the tech sector. One concern is the potential decline in 
productivity due to challenges inherent in remote work. These challenges include communication barriers, as 
virtual interactions may not fully replicate the richness of face-to-face conversations (Ford et al., 2021). 
Employees may also experience feelings of isolation, which can negatively impact motivation and engagement 
(Wang et al., 2021). 
 
Managers also face difficulties in monitoring performance and providing support remotely, which can hinder 
timely feedback and guidance (Carnevale & Hatak, 2020). There is also the concern that not all employees have 
access to adequate technological resources or a conducive workspace, potentially affecting their ability to 
perform tasks efficiently (Oakman et al., 2020). These issues collectively contribute to organizational 
apprehension about sustaining productivity levels during extended periods of remote work. The rapid 
transition to remote work during the COVID-19 pandemic has generated a substantial body of research 
exploring its implications across various industries. However, significant gaps remain in understanding the 
specific impact on the tech industry, particularly concerning productivity changes and effective management 
practices in this new context. 
 
Limited Focus on the Tech Industry During the Pandemic 
While remote work has been widely studied in the general workforce, the tech industry has not been 
extensively examined during the pandemic. Much of the existing literature concentrates on broad 
organizational perspectives or other sectors such as education, healthcare, and finance (Kniffin et al., 2021). 
The tech industry possesses unique characteristics, including rapid innovation cycles, reliance on collaborative 
software development methodologies, and a highly skilled workforce adept at using digital tools (Ford et al., 
2021). These distinct features necessitate industry-specific research to understand how remote work impacts 
productivity and employee well-being within tech organizations. 
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Studies that do address the tech industry often provide only a cursory examination or are limited in scope. For 
example, one study discusses team collaboration during enforced remote work but does not delve deeply into 
productivity metrics specific to tech professionals (Waizenegger et al., 2020). Similarly, another study explores 
digital work during lockdowns without focusing on the nuances of the tech sector. This gap indicates a need for 
comprehensive studies that specifically target the tech industry's response to remote work challenges brought 
about by the pandemic (Richter, 2020). 
 
Objectives of the Study 
This study aims to address this gap by focusing on three specific objectives: 
 
Investigate changes in employee productivity in the tech industry before and after shifting to remote work: 
This objective seeks to quantitatively assess how the transition from traditional office settings to remote work 
environments has affected employee productivity. By comparing productivity levels before and during remote 
work conditions, the study aims to identify any significant changes or trends. Understanding these changes is 
crucial for organizations aiming to adapt to new work models effectively (Yang et al., 2021). 
 
Identify factors that either enhance or hinder productivity in remote work settings: The second objective 
involves identifying key determinants that influence productivity among remote tech workers. Factors such as 
technological infrastructure, communication practices, work-life balance, managerial support, and individual 
employee characteristics will be examined (Wang et al., 2021). Recognizing these factors will help in 
understanding the dynamics of remote work productivity and in developing strategies to optimize 
performance. 
 
Provide managerial recommendations based on the study's findings: Based on the insights gained from the 
analysis, the study aims to offer practical recommendations for managers and organizations within the tech 
industry. These recommendations will focus on best practices for enhancing productivity, addressing 
challenges associated with remote work, and supporting employee well-being and engagement (Contreras et 
al., 2020). The goal is to equip leaders with evidence-based strategies to navigate the evolving work landscape 
effectively. 
 
By addressing these objectives, the study intends to fill the existing research gap regarding the impact of remote 
work on productivity in the tech industry under pandemic conditions. The findings will contribute to the 
academic literature and provide actionable insights for practitioners, ultimately aiding organizations in making 
informed decisions about remote work policies and practices. 
 
2. Literature Review 
 
Historical Context of Remote Work 
The concept of remote work, also known as telecommuting or teleworking, has evolved substantially over the 
past several decades. The idea emerged in the 1970s during the oil crisis, as a means to reduce commuting and 
conserve energy resources (Nilles, 1975). 
 
In the 1980s and 1990s, advancements in technologies began to facilitate remote work on a broader scale. The 
availability of personal computers, fax machines, and early forms of the internet allowed for greater 
connectivity (Huws et al., 1990). However, despite technological capabilities, adoption remained limited due to 
organizational resistance and concerns over productivity, communication barriers, and managerial control 
(Olson & Primps, 1984). The early 2000s witnessed a gradual increase in remote work arrangements, driven 
by globalization, the rise of the knowledge economy, and improved internet infrastructure (Messenger & 
Gschwind, 2016). Companies began to recognize benefits such as cost savings on office space, access to a wider 
talent pool, and enhanced employee satisfaction (Gajendran & Harrison, 2007). Telework became a component 
of flexible work policies, though still not widespread. 
 
By the 2010s, mobile technology and cloud computing further revolutionized remote work capabilities. 
Smartphones, high-speed internet, and collaboration tools made it feasible for teams to work asynchronously 
across different locations (Allen et al., 2015). Despite these advancements, many organizations maintained a 
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preference for in-office work, valuing face-to-face interactions and traditional management practices 
(Mazmanian et al., 2013). 
 
Impact of COVID-19 
The COVID-19 pandemic, declared by the World Health Organization in March 2020, served as an 
unprecedented catalyst for remote work adoption worldwide (World Health Organization, 2020). Government-
imposed lockdowns and social distancing necessitated a rapid transition to remote operations for many non-
essential businesses (Kniffin et al., 2021). 
 
This abrupt shift challenged existing organizational structures and exposed gaps in digital readiness. Many 
companies had to quickly implement technological infrastructure to support remote connectivity, often 
without established policies or training. (Waizenegger et al., 2020). Employees faced the dual challenges of 
adapting to new work environments and simultaneously managing personal stressors related to the pandemic 
(Carnevale & Hatak, 2020). 
 
Despite initial hurdles, many organizations observed that remote work did not significantly hinder 
productivity. Some organizations reported improvements due to factors like reduced commuting time and 
increased schedule flexibility (Ozimek, 2020). The prolonged duration of the pandemic led to a reevaluation of 
work practices, with a growing acceptance of remote work as a viable long-term arrangement (Savić, 2020). 
 
Relevance to the Tech Industry 
The tech industry stands at the forefront of remote work adoption, given its foundational alignment with digital 
innovation and virtual collaboration. Before the pandemic, tech companies were among the early adopters of 
flexible work arrangements, leveraging technology to support distributed teams (Messenger, 2019). The 
industry's workforce is often proficient with digital tools and agile methodologies that facilitate remote 
collaboration (Ford et al., 2021). 
 
During the COVID-19 crisis, the tech industry demonstrated resilience and adaptability in transitioning to fully 
remote operations. Many prominent tech companies announced permanent shifts to remote or hybrid work 
models, reflecting confidence in maintaining productivity outside of traditional office settings (Kelly, 2020). 
Additionally, the industry's familiarity with cloud services, project management software, and virtual 
communication platforms enabled a smoother transition compared to other sectors (Spataro, 2020). 
 
Theoretical Frameworks 
Understanding the impact of remote work on employee productivity necessitates an examination of underlying 
theoretical frameworks. This examination also includes remote work frameworks that explain the dynamics 
between remote working conditions and productivity outcomes. 
 
Job Characteristics Model 
The Job Characteristics Model (JCM) identifies five core job dimensions that influence critical psychological 
states and, subsequently, work outcomes like motivation and productivity: skill variety, task identity, task 
significance, autonomy, and feedback (Hackman & Oldham, 1976). Remote work can enhance autonomy by 
giving employees more control over how and when they complete their tasks (Gajendran & Harrison, 2007). 
However, it may impede timely feedback due to communication delays, potentially affecting employees' ability 
to assess their performance accurately (Staples, 2001). Adjusting job design to accommodate remote work can 
mitigate these challenges by ensuring that employees continue to experience meaningfulness, responsibility, 
and knowledge of results in their roles. 
 
Media Richness Theory 
Media Richness Theory posits that communication effectiveness depends on the richness of the media used, 
which is determined by its capacity to convey information and facilitate understanding (Daft & Lengel, 1986). 
Face-to-face communication is considered the richest medium, while emails and memos are less rich. Remote 
work often relies on leaner media, which can lead to misunderstandings and reduced collaboration if not 
managed properly (Kirkman et al., 2002). 
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To counteract this, organizations can employ richer media tools such as video conferencing and collaborative 
platforms that simulate in-person interactions (Martins et al., 2004). This approach enhances the quality of 
communication and supports team cohesion in a virtual environment. 
 
Transactional Distance Theory 
Originally developed in the context of distance education, Transactional Distance Theory addresses the 
psychological and communication space between individuals separated by physical distance (Moore, 1993). In 
remote work settings, increased transactional distance can lead to feelings of isolation and disengagement, 
adversely affecting productivity. Reducing transactional distance involves increasing dialogue and decreasing 
structure to enhance autonomy and engagement (Saba & Shearer, 1994). Managers can apply this theory by 
promoting open communication channels and flexible work practices that accommodate individual employee 
needs (Hartman et al., 2015). 
 
Job Demands-Resources Model 
The Job Demands-Resources Model posits that job demands, which are physical, psychological, social, or 
organizational aspects of a job that require sustained effort, can lead to strain. In contrast, job resources, which 
are aspects that help achieve work goals, reduce demands, or stimulate growth, can buffer the impact of 
demands on stress and burnout (Demerouti et al., 2001). 
 
Remote work can alter both job demands and resources. For instance, remote employees might face increased 
demands due to blurred work-life boundaries and feelings of always being "on" (Derks et al., 2014). Conversely, 
resources such as flexibility and a comfortable home environment can enhance well-being and productivity 
(Bakker et al., 2007). Balancing demands and resources is crucial to optimizing remote work outcomes. 
 
Adaptive Structuration Theory 
Adaptive Structuration Theory (AST) examines how groups use advanced technologies and the structures that 
emerge from their use (DeSanctis & Poole, 1994). In remote work, technology becomes a central medium 
through which work is coordinated and completed. AST suggests that the way employees appropriate 
technology affects group outcomes. Proper training and shared norms around technology use can lead to more 
effective collaboration and productivity (Majchrzak et al., 2000). Misalignments, however, can cause confusion 
and inefficiencies. 
 
Work-Life Boundary Management Theory 
This theory explores how individuals manage the boundaries between work and personal life (Clark, 2000). 
Remote work often blurs these boundaries, making it challenging to disconnect from work responsibilities 
(Ashforth et al., 2000). Employees adopt different strategies ranging from segmentation to integration, 
blending work and personal life, based on personal preferences and job requirements (Kossek et al., 2012). 
Understanding these preferences is essential for organizations to support employees in managing boundaries 
effectively, thereby reducing stress and enhancing productivity (Bulger et al., 2007). 
 
Synthesis of Theoretical Perspectives 
Integrating these theories provides a multifaceted understanding of how remote work influences employee 
productivity. Motivation theories highlight the importance of fulfilling psychological needs and providing 
meaningful work. Remote work frameworks emphasize the role of technology, communication, and boundary 
management in shaping the remote work experience. 
Organizations can leverage these insights by designing remote work policies that enhance autonomy, provide 
adequate resources, and promote effective communication. By addressing both individual and organizational 
factors, companies can create an environment conducive to high productivity in remote settings. 
 
Empirical Studies on Remote Work and Productivity 
 
Summary of Key Findings from Previous Studies 
Empirical research on remote work and its impact on employee productivity has produced mixed results, 
highlighting various factors that influence outcomes. Early studies in the 1990s and 2000s provided 
foundational insights into how remote work arrangements affect productivity. 
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A meta-analysis examined 46 studies and found that telecommuting is associated with modest but beneficial 
effects on perceived autonomy, work-family conflict, job satisfaction, performance, turnover intent, and stress. 
Specifically, remote work was positively related to improved performance due to increased autonomy and 
reduced work-family conflict (Gajendran & Harrison, 2007). 
 
A group of researchers conducted a randomized controlled trial with a Chinese travel agency, Ctrip, to assess 
the productivity impact of working from home. The study found that employees working from home exhibited 
a 13% performance increase compared to their office-based counterparts. This improvement was attributed 
to fewer breaks, fewer sick days, and a more comfortable work environment (Bloom et al., 2015). 
 
However, other studies have pointed out potential downsides. One such study explored how the extent of 
telecommuting influences job satisfaction and found that moderate levels of telecommuting can enhance job 
satisfaction, but excessive remote work may lead to feelings of isolation, which can negatively impact 
productivity. (Golden & Veiga, 2005). Moreover, another study highlighted that remote workers might 
experience increased stress and pressure due to the blurring of work-life boundaries (Mann & Holdsworth, 
2003). 
 
Additionally, another study provided a comprehensive review of telecommuting research and concluded that 
while remote work can offer flexibility and reduce work-life conflict, its impact on productivity is contingent 
upon factors such as job type, individual preferences, and organizational support (Allen et al., 2015). Research 
has also considered the role of technology. A group of researchers noted that effective use of communication 
technologies is crucial for maintaining productivity in remote work settings. They emphasized that 
organizations need to invest in reliable technological infrastructure and provide training to ensure employees 
can collaborate effectively from remote locations (Belanger et al., 2001). 
 
Another study investigated the environmental and productivity benefits of teleworking in a European context. 
They found that remote work can lead to productivity gains when employees have suitable home offices and 
when organizational policies support flexible work arrangements (Coenen & Kok, 2014). 
 
Specific Studies Focusing on the Tech Industry 
The tech industry, with its inherent reliance on digital tools and a workforce adept at using them, provides a 
unique context for examining the effects of remote work on productivity. One study analyzed data from a large 
software development company that implemented a remote work policy. The researchers found that remote 
developers were just as productive as their in-office peers, and in some cases, productivity increased due to 
fewer interruptions and a more flexible work schedule (Battiston et al., 2017). 
 
Similarly, another group conducted a study on a global tech company's workforce that shifted to "work-from-
anywhere" arrangements. The study found that productivity, measured through code commits and project 
completion rates, increased by 4.4% among remote engineers. The authors attributed this to enhanced 
autonomy and the ability to work during peak personal productivity times (Choudhury et al., 2021). 
 
To provide additional context on productivity gains, another study examined the impact of remote work on 
software engineers during the COVID-19 pandemic. Using data from GitHub repositories, they observed an 
initial decrease in productivity due to the sudden transition but noted a recovery over time as employees 
adapted to the new work environment and organizations improved remote work practices (Yang et al., 2021). 
In a similar study, another group studied the effects of remote work on a tech company's productivity during 
the pandemic. They found that while the quantity of work output remained stable, the quality of work improved 
slightly. However, employees reported longer working hours and increased collaboration time, suggesting a 
potential risk of burnout (Gibbs et al., 2021). 
 
Conversely, another study highlighted challenges in remote collaboration within tech teams. Their research 
indicated that remote workers might face difficulties in spontaneous communication and knowledge sharing, 
which are critical in creative and innovative tasks common in the tech industry (Bernstein et al., 2018). 
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Synthesis of Empirical Findings 
The empirical evidence suggests that remote work can have a positive impact on productivity, particularly 
when supported by appropriate technological tools and organizational policies. In the tech industry, where 
employees are familiar with digital collaboration platforms, the transition to remote work may be smoother, 
potentially leading to productivity gains. 
 
However, the studies also caution against potential pitfalls such as increased working hours, risk of burnout, 
and challenges in collaborative tasks that require high levels of spontaneous interaction. Organizational 
support, including clear communication channels, team-building activities, and resources for maintaining 
work-life balance, is crucial to harness the benefits of remote work in the tech sector. 
 
Implications for the Tech Industry 
The tech industry has been at the forefront of remote work adoption due to its digital nature and flexible work 
culture (Hern, 2020). This shift has implications for talent acquisition, as tech companies can now recruit 
globally, increasing competition for skilled professionals (Ozimek, 2020). 
 
The industry faces challenges in maintaining innovation and collaboration in remote settings, as spontaneous 
interactions and team dynamics are harder to replicate virtually (Ford et al., 2021). Some tech companies are 
investing in advanced collaboration platforms and virtual reality technologies to enhance remote teamwork. 
(Alexander et al., 2021). The pandemic has solidified the tech industry's position as a key enabler of the modern 
economy and a catalyst for future workplace evolution (Richter, 2020). 
 
3. Methodology 
 
Research Design & Justification 
This study employs a quantitative research design to examine changes in employee productivity within the 
tech industry following the transition to remote work. This design enables the statistical assessment of 
productivity levels before and after the shift to remote work among tech professionals. The quantitative 
method allows for objective measurement and analysis of data, facilitating the identification of trends and 
patterns in productivity changes. By focusing on quantitative data, the study provides empirical evidence of 
significant differences in productivity associated with remote work arrangements. 
 
Alignment with Research Objectives 
The quantitative design aligns with the study's objectives by: 
 
Investigating Changes in Employee Productivity: Collecting numerical data on self-reported productivity 
levels before and after transitioning to remote work enables statistical comparisons to determine significant 
changes. 
Identifying Factors that Enhance or Hinder Productivity: Gathering data through multiple-choice questions 
about factors influencing productivity allows for the analysis of prevalent positive and negative influences in a 
remote work context. 
Providing Managerial Recommendations: Quantitative findings offer evidence-based insights that can 
inform managerial strategies to optimize remote work practices and enhance employee productivity. 
 
Sampling Techniques 
Target Population: The target population consists of full-time tech industry professionals in the United States 
who transitioned from in-office to remote work due to the COVID-19 pandemic. This includes individuals 
employed in roles such as software development, information technology support, data analysis, project 
management, and other technology-related positions. Focusing on this population is essential because tech 
professionals are well-equipped to provide insights into remote work productivity, given their familiarity with 
digital tools and platforms (Ford et al., 2021). 
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Sampling Method: A convenience sampling method was utilized, recruiting participants through Amazon 
Mechanical Turk (MTurk), a widely used online crowdsourcing platform for research data collection. 
(Buhrmester et al., 2011). MTurk enables quick access to a diverse pool of participants, making it suitable for 
studies requiring specific respondent criteria. 
 
Participant Screening and Qualification 
To ensure that the sample accurately reflected the target population, the following screening measures were 
implemented: 
 
Inclusion Criteria: 

• Reside in the United States. 
• Employed full-time in the tech industry. 
• Transitioned from in-office to remote work. 

 
Sample Size 
Aiming for statistical validity at a 90% confidence level with a ±5% margin of error, the minimum target sample 
size was set at 214 respondents. (Cochran, 1977). This adjustment balances the need for reliable data with 
practical considerations, such as time and resource constraints. To account for potential incomplete responses 
or non-compliance with screening criteria, the survey was distributed to 300 screened MTurk workers. The 
final sample consisted of 295 participants who met all inclusion criteria and completed the survey 
satisfactorily.  
 
Limitations and Mitigation Strategies 
While MTurk offers numerous advantages, certain limitations associated with convenience sampling must be 
acknowledged: 
Generalizability: The MTurk worker population may not fully represent the broader tech industry, potentially 
affecting the external validity of the findings (Walter et al., 2019). 
Self-Selection Bias: Participants who choose to complete MTurk tasks might differ systematically from those 
who do not use the platform, introducing bias (Chandler et al., 2014). 
 
To address these limitations and enhance data quality, the following strategies were employed: 
Rigorous Screening: Implemented strict inclusion criteria and attention checks to ensure participants met the 
study requirements. 
Fair Compensation: Provided compensation at or above the recommended rate for MTurk tasks to encourage 
thoughtful participation and reduce dissatisfaction (Hara et al., 2018). 
 
Data Collection 
The survey was designed to be concise yet comprehensive, focusing on key aspects related to productivity 
changes and influencing factors in remote work settings among tech industry professionals. 
 
Survey Structure 
The survey consisted of the following sections: 
 
Pre-Survey Screening: Confirmed participants met the inclusion criteria. 
Section 1: Productivity Before Remote Work 
Participants rated their overall productivity before transitioning to remote work using a five-point Likert scale 
ranging from "Very Low" to "Very High." 
 
Section 2: Productivity After Remote Work 
Participants rated their overall productivity after transitioning to remote work using the same five-point scale. 
 
Section 3: Factors Influencing Productivity 
Participants selected the factor that had the most significant impact on their productivity while working 
remotely from a list of options: 

• Reduced commuting time 
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• Enhanced work-life balance 
• Difficulty in maintaining work-home boundaries 
• Internet connectivity issues 
• Increased flexibility in working hours 
• Other 

 
Data Collection Procedure 
The survey was made available on MTurk for one week, allowing ample time for participation. 
Attention check questions were embedded within the survey to identify inattentive or random responses. 
Measures were taken to prevent duplicate responses and identify fraudulent activity by monitoring IP 
addresses and analyzing completion times. 
 
Ethical Considerations 
The study adhered to ethical guidelines as stipulated by the American Psychological Association. (A.P.A., 2017). 
Informed consent was obtained electronically from all participants before beginning the survey. Participants 
were informed about: 
The purpose of the study. 
The nature of their participation. 
Confidentiality and anonymity were assured by not collecting personally identifiable information and by 
securely storing the data on password-protected devices. 
 
Data Handling 
Coding: Responses were coded numerically for analysis, with productivity ratings assigned values from 1 
("Very Low") to 5 ("Very High"). 
Data Cleaning: Reviewed response patterns for inconsistencies or rapid completion times that might indicate 
low engagement or fraudulent activity. 
 
Statistical Analysis 
Data was analyzed using statistical software to perform: 
Descriptive Statistics 
Summarized the distribution of productivity ratings and frequencies of factors influencing productivity. 
Inferential Statistics: 
Wilcoxon Signed-Rank Test: To determine whether the observed changes in productivity levels are 
statistically significant, a Wilcoxon Signed-Rank Test was conducted on the productivity ratings before and 
after the transition. 
Effect Size Calculation: To assess the magnitude of the change, after the Wilcoxon Signed-Rank Test was 
conducted, an effect size was calculated. 
Chi-Square Tests: Used to examine associations between the categorical variables, influencing productivity 
and productivity levels. 
 
4. Results 
 
The results analyze self-reported productivity levels before and after the transition and identify key factors 
influencing productivity in a remote work setting. 
 
Descriptive Statistics 
Productivity Levels Before Transitioning to Remote Work 
Participants rated their overall productivity before shifting to remote work using a five-point Likert scale: Very 
Low (1), Low (2), Moderate (3), High (4), and Very High (5). The distribution of responses is summarized in 
Table 1. 
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Table 1: Self-Reported Productivity Levels Before Transitioning to Remote Work 

Productivity Level Frequency Percentage (%) 

Very Low (1) 2 0.7 

Low (2) 47 15.9 

Moderate (3) 132 44.7 

High (4) 84 28.5 

Very High (5) 30 10.2 

Total 295 100 

 
Key Observations: 
Moderate Productivity was the most common rating, reported by 44.7% of participants. 
High Productivity was reported by 28.5% of respondents. 
These results suggest that before the transition to remote work, the majority of tech professionals perceived 
their productivity to be between moderate and high. 
 
Productivity Levels After Transitioning to Remote Work: After transitioning to remote work, participants 
reassessed their productivity using the same scale. The distribution of responses is shown in Table 2. 
 
Table 2: Self-Reported Productivity Levels After Transitioning to Remote Work 

Productivity Level Frequency Percentage (%) 

Very Low (1) 2 0.7 

Low (2) 22 7.5 

Moderate (3) 101 34.2 

High (4) 143 48.5 

Very High (5) 27 9.2 

Total 295 100 
 

Key Observations: 
High Productivity increased significantly to 48.5% of participants from 28.5% 
Moderate Productivity decreased to 34.2% from 44.6% 
Low Productivity decreased to 7.5% from 15.9% 
These findings indicate an overall improvement in self-reported productivity levels following the transition to 
remote work. 
 

Comparison of Productivity Levels Before and After Transition: A comparison of productivity levels before 
& after transitioning to remote work is illustrated in Figure 1. 
 

Figure 1: Comparison of Productivity Levels Before and After Remote Work Transition 
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Interpretation: 
Increase in High Productivity: The proportion of participants reporting High Productivity increased from 
28.5% to 48.5%. 
Decrease in Low Productivity: The proportion reporting Low Productivity decreased from 15.9% to 7.5%. 
Shift from Moderate to High Productivity: There was a notable shift of participants from the Moderate 
category to the High category. 
Stability in Extremes: The percentages for Very Low and Very High Productivity remained relatively 
unchanged. 
 
Inferential Statistics 
Assessing the Significance of Productivity Changes 
To determine whether the observed changes in productivity levels are statistically significant, a Wilcoxon 
Signed-Rank Test was conducted on the productivity ratings before and after the transition. 
Results of Wilcoxon Signed-Rank Test: 
Number of Paired Observations (n): 295 
Sum of Ranks (W): 14,325 
z-score: -4.85 
p-value: < 0.001 
 
Interpretation: The test results indicate a statistically significant increase in productivity levels after 
transitioning to remote work (p < 0.001). The negative z-score reflects that the ranks of productivity after 
remote work are generally higher than before. This suggests that the shift to remote work is associated with a 
meaningful improvement in self-reported productivity. 
 
Assessing the Magnitude of Productivity Changes 
To determine whether the observed changes in productivity levels are statistically significant and to assess the 
magnitude of this change, after the Wilcoxon Signed-Rank Test was conducted, an effect size was calculated. 
Number of Paired Observations (N): 295 
Sum of Ranks (W): 14,325 
Z-score: -4.85 
p-value: < 0.001 
Effect Size Calculation: r = -4.85 / sqrt(295) = -4.85 / 17.175 ≈ -0.282 
 
Interpretation: 
The test results indicate a statistically significant increase in productivity levels after transitioning to remote 
work (p < 0.001). The effect size (r ≈ 0.282) suggests a moderate practical significance of the productivity 
increase.  
While the Wilcoxon Signed-Rank Test revealed a statistically significant increase in productivity levels after 
transitioning to remote work, the calculation of the effect size provides insight into the practical significance of 
this change. Statistical significance indicates that the observed effect is unlikely due to chance alone, while 
practical significance assesses the real-world impact or importance of the effect. In this study, an effect size of 
0.282 in magnitude suggests a moderate practical significance, meaning that the increase in productivity is 
meaningful and impactful in the context of tech industry professionals' work performance. 
 
Factors Influencing Productivity 
Participants identified the factor that had the most significant impact on their productivity while working 
remotely. The responses are summarized in Table 3. 
 
Table 3: Factors Influencing Productivity While Working Remotely 

Factor Frequency Percentage (%) 

Reduced Commuting Time 23 7.8 

Enhanced Work-Life Balance 67 22.6 

Difficulty in Maintaining Work-Home Boundaries 69 23.3 
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Internet Connectivity Issues 64 21.6 

Increased Flexibility in Working Hours 64 21.6 

Other 8 2.7 

Total 295 100 

 
Key Observations: 
Positive Influences: 
Enhanced Work-Life Balance: Reported by 22.6% of participants. 
Increased Flexibility in Working Hours: Reported by 21.6%. 
Reduced Commuting Time: Cited by 7.8%. 
 
Negative Influences: 
Difficulty in Maintaining Work-Home Boundaries: Reported by 23.3%. 
Internet Connectivity Issues: Reported by 21.6%. 
 
Interpretation: 
The positive factors are significantly associated with higher productivity levels. Enhanced Work-Life Balance 
and Increased Flexibility are significant positive factors that contribute to higher productivity. 
The negative factors are associated with lower productivity levels. Difficulty in Maintaining Work-Home 
Boundaries and Internet Connectivity Issues are significant challenges that can hinder productivity. 
The impact of Reduced Commuting Time is positive but less influential compared to other factors. 
 
Relationship Between Factors and Productivity Levels 
A Chi-Square Test of Independence was used to examine the relationship between the factors influencing 
productivity and the productivity levels reported by participants. This test is appropriate for determining if 
there is a significant association between two categorical variables. 
 
Chi-Square Test Results: 
Chi-Square Statistic (χ²): 46.12 
Degrees of Freedom (df): 20 
p-value: < 0.001 
 
Interpretation: There is a significant association between the factors influencing productivity and self-
reported productivity levels (p < 0.001). Participants who reported positive factors were more likely to have 
higher productivity ratings. Participants who reported negative factors were more likely to have lower 
productivity ratings. This underscores the impact of these factors on productivity in a remote work setting. 
 
Summary of Findings 

• The Wilcoxon Signed-Rank Test confirmed a statistically significant increase in productivity after 
transitioning to remote work.  

• The effect size indicates a moderate improvement in productivity levels, underscoring the practical 
significance of the findings. 

• The Chi-Square Test confirmed the relationship between the factors influencing productivity and 
self-reported productivity levels. Participants who reported positive factors were more likely to have 
higher productivity ratings. Participants who reported negative factors were more likely to have 
lower productivity ratings. 

 
These results suggest that remote work arrangements positively and meaningfully affect productivity among 
US-based tech industry professionals. 
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Discussion 
Interpretation of Results in Context 
The findings of this study indicate a statistically significant and moderately impactful increase in self-reported 
productivity levels among tech industry professionals after transitioning to remote work. This aligns with prior 
research suggesting that remote work can enhance productivity due to factors such as flexible scheduling and 
reduced commuting time (Allen et al., 2015; Bloom et al., 2015). Specifically, the significant increase from 
28.5% to 48.5% of participants reporting High Productivity mirrors studies that have found remote work 
arrangements contribute to higher job performance and satisfaction (Gajendran & Harrison, 2007). 
 
The identified positive factors—Enhanced Work-Life Balance and Increased Flexibility in Working Hours—are 
consistent with the literature emphasizing the benefits of remote work in improving employees' work-life 
integration and autonomy (Kossek et al., 2012). 
 
Implications for Practice 
The results suggest that organizations in the tech industry could harness the benefits of remote work to 
improve employee productivity. By promoting policies that enhance work-life balance and provide flexibility, 
employers can capitalize on the positive aspects of remote work. Additionally, addressing the identified 
challenges—such as establishing clear work-home boundaries and ensuring employees have access to reliable 
internet connectivity—can mitigate factors that hinder productivity. 
 
Limitations of the Study 
Sample Size: While the study achieved a sample size of 295 participants, which is adequate for analysis, a larger 
sample could provide more robust and generalizable results. Future studies might aim for a more extensive 
sample to enhance the reliability of the findings. 
Response Bias: As the data were collected through self-reported surveys, there is a possibility of response bias. 
Participants may have overestimated their productivity levels due to social desirability or underreported 
challenges, potentially skewing the results. 
Focus on Tech Industry: The study exclusively targeted professionals within the tech industry. As a result, the 
findings may not apply to other sectors with different work dynamics and productivity drivers. 
Timeframe of Study: The survey was conducted at a point in time after the COVID-19 pandemic, which may 
have influenced participants' experiences and perceptions of remote work. Longitudinal studies are necessary 
to assess whether these findings hold over time and as remote work becomes a more established norm. 
 
5. Conclusion 
 
The findings of this study indicate that remote work has a generally positive effect on productivity among US-
based tech industry professionals. Enhanced work-life balance and increased flexibility in working hours are 
key factors contributing to this improvement. However, challenges such as difficulty in maintaining work-home 
boundaries and internet connectivity issues can hinder productivity. Organizations should focus on strategies 
that amplify the positive aspects of remote work while mitigating the negative ones to sustain and further 
enhance employee productivity. 
 
Organizations should consider offering or continuing to offer remote work to enhance employee productivity 
for tech industry professionals. Providing guidance on establishing work-home boundaries may help 
employees maintain focus and reduce stress. Addressing technical challenges such as internet connectivity may 
mitigate productivity losses. 
 
The adoption of remote work is likely to persist beyond the temporary necessity brought about by the COVID-
19 pandemic. The positive impact on productivity observed in this study suggests that remote work can be a 
viable long-term arrangement for tech professionals, provided that organizations address the accompanying 
challenges effectively. Embracing flexibility and supporting work-life balance can lead to sustained 
productivity gains, while proactive measures to maintain clear work-home boundaries and ensure reliable 
technology infrastructure are essential to overcoming potential obstacles. As remote work becomes embedded 
in organizational practices, ongoing research will be vital to understanding its long-term effects and guiding 
best practices for its future. 
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Recommendations 
Implications for Organizations and Future Research: The lack of focused research hampers organizations 
in the tech industry from making informed decisions regarding remote work policies and practices. Without a 
clear understanding of how remote work affects productivity and which management approaches are most 
effective, companies may face decreased performance, employee dissatisfaction, and competitive 
disadvantages (Olson & Olson, 2014). 
 
Future research should aim to fill these gaps by conducting in-depth studies that: 

• Consider longitudinal studies to track productivity changes over an extended period. This approach 
would provide insights into whether the initial productivity gains observed in this study are sustained, 
increased, or diminished over time as employees and organizations adapt to remote work 
arrangements. 

• Explore a broader range of factors that may influence productivity in remote work settings. Factors 
such as team collaboration tools, organizational culture, individual personality traits, and the role of 
leadership could provide a more comprehensive picture of what drives productivity in remote 
environments. 

• Examine Productivity Metrics: Develop and utilize metrics that accurately reflect productivity in 
remote tech work, considering both quantitative output and qualitative factors such as innovation and 
collaboration effectiveness. 

• Identify Effective Management Practices: Investigate management strategies that successfully address 
the challenges of remote work in tech, including communication methods, team building, performance 
evaluation, and employee well-being initiatives. 

• Assess Long-Term Effects: Conduct longitudinal studies to understand the enduring impacts of remote 
work on productivity, job satisfaction, and organizational culture in the tech sector. 

• By addressing these research gaps, scholars can provide valuable insights that help tech organizations 
optimize remote work arrangements, enhance employee experiences, and maintain high levels of 
productivity in a post-pandemic world. 

 
References 
 
Alexander, A., Smet, A., Langstaff, M., & Ravid, D. (2021). What employees are saying about the future of remote 

work? McKinsey & Company. https://www.mckinsey.com/business-functions/organization/our-
insights/what-employees-are-saying-about-the-future-of-remote-work 

Allen, T. D., Golden, T. D., & Shockley, K. M. (2015). How effective is telecommuting? Assessing the status of our 
scientific findings. Psychological Science in the Public Interest, 16(2), 40–68. 
https://doi.org/10.1177/1529100615593273 

A.P.A. (2017). Ethical Principles of Psychologists and Code of Conduct. American Psychological Association. 
https://www.apa.org/ethics/code/ 

Ashforth, B. E., Kreiner, G. E., & Fugate, M. (2000). All in a day’s work: Boundaries and micro role transitions. 
Academy of Management Review, 25(3), 472–491. https://doi.org/10.5465/amr.2000.3363315 

Bakker, A. B., Demerouti, E., & Verbeke, W. (2007). Using the job demands‐resources model to predict burnout 
and performance. Human Resource Management, 43(1), 83–104. https://doi.org/10.1002/hrm.20004 

Battiston, D., Vidal, J., & Kirchmaier, T. (2017). Is distance dead? Face-to-face communication and productivity 
in teams. Centre for Economic Performance Discussion Paper, 1465. 
https://cep.lse.ac.uk/pubs/download/dp1465.pdf 

Belanger, F., Collins, R. W., & Cheney, P. H. (2001). Technology requirements and work group communication 
for telecommuters. Information Systems Research, 12(2), 155–176. 
https://doi.org/10.1287/isre.12.2.155.9699 

Bernstein, E., Shore, J., & Lazer, D. (2018). How intermittent breaks in interaction improve collective 
intelligence. Proceedings of the National Academy of Sciences, 115(35), 8734–8739. 
https://doi.org/10.1073/pnas.1802407115 

Bloom, N., Liang, J., Roberts, J., & Ying, Z. J. (2015). Does working from home work? Evidence from a Chinese 
experiment. The Quarterly Journal of Economics, 130(1), 165–218. 
https://doi.org/10.1093/qje/qju032 



Journal of Economics and Behavioral Studies (ISSN: 2220-6140) 
Vol. 16, No. 3(2024), pp. 53-68 

66 

Buhrmester, M., Kwang, T., & Gosling, S. D. (2011). Amazon’s Mechanical Turk: A New Source of Inexpensive, 
Yet High-Quality, Data? Perspectives on Psychological Science, 6(1), 3–5. 
https://doi.org/10.1177/1745691610393980 

Bulger, C. A., Matthews, R. A., & Hoffman, M. E. (2007). Work and personal life boundary management: Boundary 
strength, work/personal life balance, and the segmentation-integration continuum. Journal of 
Occupational Health Psychology, 12(4), 365–375. https://doi.org/10.1037/1076-8998.12.4.365 

Carnevale, J. B., & Hatak, I. (2020). Employee adjustment and well-being in the era of COVID-19: Implications 
for human resource management. Journal of Business Research, 116, 183–187. 
https://doi.org/10.1016/j.jbusres.2020.05.037 

Chandler, J., Mueller, P., & Paolacci, G. (2014). Nonnaïveté among Amazon Mechanical Turk workers: 
Consequences and solutions for behavioral researchers. Behavior Research Methods, 46(1), 112–130. 
https://doi.org/10.3758/s13428-013-0365-7 

Choudhury, P., Foroughi, C., & Larson, B. (2021). Work-from-anywhere: The productivity effects of geographic 
flexibility. Strategic Management Journal, 42(4), 655–683. https://doi.org/10.1002/smj.3251 

Clark, S. C. (2000). Work/family border theory: A new theory of work/family balance. Human Relations, 53(6), 
747–770. https://doi.org/10.1177/0018726700536001 

Cochran, W. G. (1977). Sampling techniques (3rd ed.). Wiley. 
Coenen, M., & Kok, R. A. W. (2014). Workplace flexibility and new product development performance: The role 

of telework and flexible work schedules. European Management Journal, 32(4), 564–576. 
https://doi.org/10.1016/j.emj.2013.12.003 

CompTIA. (2020). Cyberstates 2020 [Research Report]. 
https://connect.comptia.org/content/research/cyberstates-2020 

Contreras, F., Baykal, E., & Abid, G. (2020). E-leadership and teleworking in times of COVID-19 and beyond: 
What we know and where do we go. Frontiers in Psychology, 11. 
https://doi.org/10.3389/fpsyg.2020.590271 

Daft, R. L., & Lengel, R. H. (1986). Organizational information requirements, media richness and structural 
design. Management Science, 32(5), 554–571. https://doi.org/10.1287/mnsc.32.5.554 

Demerouti, E., Bakker, A. B., Nachreiner, F., & Schaufeli, W. B. (2001). The job demands-resources model of 
burnout. Journal of Applied Psychology, 86(3), 499–512. https://doi.org/10.1037/0021-9010.86.3.499 

Derks, D., Mierlo, H., & Schmitz, E. B. (2014). A diary study on work-related smartphone use, psychological 
detachment and exhaustion: Examining the role of the perceived segmentation norm. Journal of 
Occupational Health Psychology, 19(1), 74–84. https://doi.org/10.1037/a0035076 

DeSanctis, G., & Poole, M. S. (1994). Capturing the complexity in advanced technology use: Adaptive 
structuration theory. Organization Science, 5(2), 121–147. https://doi.org/10.1287/orsc.5.2.121 

Ford, D., Storey, M. A., Zimmermann, T., Bird, C., Jaffe, S., Maddila, C., & Butler, J. (2021). A tale of two cities: 
Software developers working from home during the COVID-19 pandemic. ACM Transactions on 
Software Engineering and Methodology, 31(2), 1–37. https://doi.org/10.1145/3487567 

Gajendran, R. S., & Harrison, D. A. (2007). The good, the bad, and the unknown about telecommuting: Meta-
analysis of psychological mediators and individual consequences. Journal of Applied Psychology, 92(6), 
1524–1541. https://doi.org/10.1037/0021-9010.92.6.1524 

Gibbs, M., Mengel, F., & Siemroth, C. (2021). Work from home & productivity: Evidence from personnel & analytics 
data on IT professionals. University of Chicago, Becker Friedman Institute for Economics Working 
Paper No. https://doi.org/10.2139/ssrn.3846680 

Golden, T. D., & Veiga, J. F. (2005). The impact of extent of telecommuting on job satisfaction: Resolving 
inconsistent findings. Journal of Management, 31(2), 301–318. 
https://doi.org/10.1177/0149206304271768 

Hackman, J. R., & Oldham, G. R. (1976). Motivation through the design of work: Test of a theory. Organizational 
Behavior and Human Performance, 16(2), 250–279. https://doi.org/10.1016/0030-5073(76)90016-7 

Hara, K., Adams, A., Milland, K., Savage, S., Callison-Burch, C., & Bigham, J. P. (2018). A data-driven analysis of 
workers’ earnings on Amazon Mechanical Turk. Proceedings of the 2018 CHI Conference on Human 
Factors in Computing Systems, 449, 1–14. https://doi.org/10.1145/3173574.3174023 

Hartman, R. I., Stoner, C. R., & Arora, R. (2015). Developing successful organizational telecommuting 
arrangements: Worker perceptions and managerial prescriptions. SAM Advanced Management Journal, 
80(3), 38–50. 



Journal of Economics and Behavioral Studies (ISSN: 2220-6140) 
Vol. 16, No. 3(2024), pp. 53-68 

67 

Hern, A. (2020). Twitter announces employees will be allowed to work from home “forever.” The Guardian. 
https://www.theguardian.com/technology/2020/may/12/twitter-announces-employees-can-work-
from-home-forever 

Huws, U., Korte, W. B., & Robinson, S. (1990). Telework: Towards the elusive office. John Wiley & Sons. 
Kelly, J. (2020). Facebook and Twitter employees will work from home for the rest of the year. Forbes. 

https://www.forbes.com/sites/jackkelly/2020/05/08/facebook-and-twitter-employees-will-work-
from-home-for-the-rest-of-the-year 

Kirkman, B. L., Rosen, B., Gibson, C. B., Tesluk, P. E., & McPherson, S. O. (2002). Five challenges to virtual team 
success: Lessons from Sabre, Inc. Academy of Management Executive, 16(3), 67–79. 
https://doi.org/10.5465/ame.2002.8540322 

Kniffin, K. M., Narayanan, J., Anseel, F., Antonakis, J., Ashford, S. P., Bakker, A. B., & Vugt, M. V. (2021). COVID-19 
and the workplace: Implications, issues, and insights for future research and action. American 
Psychologist, 76(1), 63–77. https://doi.org/10.1037/amp0000716 

Kossek, E. E., Lautsch, B. A., & Eaton, S. C. (2012). Telecommuting, control, and boundary management: 
Correlates of policy use and practice, job control, and work-family effectiveness. Journal of Vocational 
Behavior, 80(2), 347–358. https://doi.org/10.1016/j.jvb.2011.08.011 

Majchrzak, A., Rice, R. E., Malhotra, A., King, N., & Ba, S. (2000). Technology adaptation: The case of a computer-
supported inter-organizational virtual team. MIS Quarterly, 24(4), 569–600. 
https://doi.org/10.2307/3250948 

Mann, S., & Holdsworth, L. (2003). The psychological impact of teleworking: Stress, emotions and health. New 
Technology, Work and Employment, 18(3), 196–211. https://doi.org/10.1111/1468-005X.00121 

Martins, L. L., Gilson, L. L., & Maynard, M. T. (2004). Virtual teams: What do we know and where do we go from 
here? Journal of Management, 30(6), 805–835. https://doi.org/10.1016/j.jm.2004.05.002 

Mazmanian, M., Orlikowski, W. J., & Yates, J. (2013). The autonomy paradox: The implications of mobile email 
devices for knowledge professionals. Organization Science, 24(5), 1337–1357. 
https://doi.org/10.1287/orsc.1120.0806 

Messenger, J. C. (2019). Telework in the 21st century: An evolutionary perspective. Edward Elgar Publishing. 
Messenger, J. C., & Gschwind, L. (2016). Three generations of telework: New ICTs and the (r)evolution from 

home office to virtual office. New Technology, Work and Employment, 31(3), 195–208. 
https://doi.org/10.1111/ntwe.12073 

Moore, M. G. (1993). Theory of transactional distance. In D. Keegan (Ed.), Theoretical principles of distance 
education (pp. 22–38). Routledge. 

Nilles, J. M. (1975). Telecommunications and organizational decentralization. IEEE Transactions on 
Communications, 23(10), 1142–1147. https://doi.org/10.1109/TCOM.1975.1092687 

Oakman, J., Kinsman, N., Stuckey, R., Graham, M., & Weale, V. (2020). A rapid review of mental and physical 
health effects of working at home: How do we optimize health? BMC Public Health, 20(1). 
https://doi.org/10.1186/s12889-020-09875-z 

Olson, G. M., & Olson, J. S. (2014). How to make distance work work. Interactions, 21(2), 28–35. 
https://doi.org/10.1145/2567788 

Olson, M. H., & Primps, S. B. (1984). Working at home with computers: Work and nonwork issues. Journal of 
Social Issues, 40(3), 97–112. https://doi.org/10.1111/j.1540-4560.1984.tb00194.x 

Ozimek, A. (2020). The future of remote work. Economics Working Paper. 
https://doi.org/10.2139/ssrn.3638597 

Richter, A. (2020). Locked-down digital work. International Journal of Information Management, 55, 102157. 
https://doi.org/10.1016/j.ijinfomgt.2020.102157 

Saba, F., & Shearer, R. L. (1994). Verifying key theoretical concepts in a dynamic model of distance education. 
The American Journal of Distance Education, 8(1), 36–59. 
https://doi.org/10.1080/08923649409526844 

Savić, D. (2020). COVID-19 and work from home: Digital transformation of the workforce. Grey Journal, 16(2), 
101–104. 

Spataro, J. (2020). 2 years of digital transformation in 2 months. Microsoft 365 Blog [Blog]. Microsoft 365. 
https://www.microsoft.com/en-us/microsoft-365/blog/2020/04/30/2-years-digital-
transformation-2-months/ 

Staples, D. S. (2001). A study of remote workers and their differences from non-remote workers. Journal of End 
User Computing, 13(2), 3–14. https://doi.org/10.4018/joeuc.2001040101 



Journal of Economics and Behavioral Studies (ISSN: 2220-6140) 
Vol. 16, No. 3(2024), pp. 53-68 

68 

Waizenegger, L., McKenna, B., Cai, W., & Bendz, T. (2020). An affordance perspective of team collaboration and 
enforced working from home during COVID-19. European Journal of Information Systems, 29(4), 429–
442. https://doi.org/10.1080/0960085X.2020.1800417 

Walter, S. L., Seibert, S. E., Goering, D., & O’Boyle, E. H. (2019). A tale of two sample sources: Do results from 
online panel data and conventional data converge? Journal of Business and Psychology, 34(4), 425–452. 
https://doi.org/10.1007/s10869-018-9552-y 

Wang, B., Liu, Y., Qian, J., & Parker, S. K. (2021). Achieving effective remote working during the COVID‐19 
pandemic: A work design perspective. Applied Psychology, 70(1), 16–59. 
https://doi.org/10.1111/apps.12290 

World Health Organization. (2020). WHO Director-General’s opening remarks at the Mission briefing on COVID-
19—12 March 2020. https://www.who.int/director-general/speeches/detail/who-director-general-
s-opening-remarks-at-the-mission-briefing-on-covid-19---12-march-2020 

Yang, L., Holtz, D., Jaffe, S., Suri, S., Sinha, S., Weston, J., & Teevan, J. (2021). The effects of remote work on 
collaboration among information workers. Nature Human Behaviour, 6(1), 43–54. 
https://doi.org/10.1038/s41562-021-01196-4 

 


