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Abstract
Any change is difficult, but massive disruptions such as COVID-19 often make people see their daily habits in a new light. Transportation systems and habits have been acutely affected by the pandemic, and one significant way this disruption has manifested is in a large shift from traditional commuting to telework. The question is how long these changes will last, if at all. Using a cross-sectional attitudinal survey, my paper examines how COVID-19 has affected telework attitudes and behaviors. I asked respondents to report their pre-COVID-19 and current telework attitudes and behavior, as well as different socioeconomic and attitudinal indicators to further stratify the data. My data indicate a sizeable shift in workers’ desired commuting behavior. My respondents largely had positive experiences with telework, resulting in them wanting to telework most of the time moving forward. Commute-mode preferences shifted as well, with many respondents who previously preferred to drive alone now wishing to primarily telework. These results suggest a significant change in commuting attitudes that should be harnessed. Many employers have made large investments in telework technology and training due to the pandemic. This serves as an opportunity to offer workers more choice, creating a working environment better attuned to their needs. 

1. Introduction
COVID-19 has upended many aspects of American and global life. Transportation was and continues to be acutely affected by COVID-19. For example, Institute for Transportation Engineers (ITE) figures on traffic volume reductions during the early days of the pandemic range anywhere from 10% to 75% (ITE, n.d.). Due to fears of being in confined spaces with others, public transit ridership plummeted to below 50% of previous years’ ridership for most of 2020, creating significant financial hardship for transit authorities and potentially accelerating existing structural decline in ridership (Polzin & Choi, 2021; Circella & Young, 2021). 

In this respect, COVID-19 is functioning as a real-world, mass “experiment.” As traffic volumes have dropped and other transportation modes have slowed, telework has experienced a tremendous spike. At a national level, people reporting that they teleworked at all increased from 4.5% of workers in 2014 to just 5.3% in 2018 (Aevaz, 2018). As much as half of workers worked teleworked full-time or nearly full-time last year (Guyot & Sawhill, 2020). 

People are gaining new experience with telework on an unprecedented scale. Given these new experiences, the question is how this will affect telework attitudes and behaviors. Traditionally, response to disruptions has been focused on returning to previous states. However, short-term transportation disruptions can instead be viewed as an opportunity for change rather than strictly as a disruption, as core functions and activities return to normal while others evolve (Marsden & Doherty, 2013). 

I conducted a survey to understand how COVID-19 impacted telework attitudes and behaviors, with a focus on highlighting potentially differing patterns based on various variables (e.g. demographics, job history). My survey adds to a growing body of work that looks at what attitudes and behaviors are likely to be after the pandemic versus what they were in the past (Barrero, Bloom, & Davis, 2020; Budnitz, Tranos, & Chapman, 2020; Circella & Young, 2021; IMFA, 2020; Polzin & Choi, 2021; PWC, 2021; Salon, 2020). After having experienced telework in such a major way, do people want to telework more? Are there signs that a more permanent shift is occurring? Are warmer attitudes towards telework being matched by increased investment by employers? These are questions that, among others, my survey attempts to answer.

2. Methodology

I developed this survey between May 2020 and September 2020 in consultation with various University of North Carolina (UNC-CH) faculty. I tested it on multiple acquaintances. I used the Qualtrics platform for this survey. I received approval for this study from the UNC-CH Institutional Review Board. I used a cross-sectional survey rather than a longitudinal one.

I collected a convenience sample from three primary sources: listserv recruitment, online recruitment, and engagement with my personal and professional connections. Listserv recruitment included the UNC-CH student and faculty/employee listservs, as well as the NCPlan listserv, an e-mail list covering largely planning professionals in North Carolina. I sent the survey out via the UNC-CH Department of City and Regional Planning’s LinkedIn, Twitter, and Facebook pages, which made up the core of online recruitment. I also did sustained online recruitment on Reddit, where certain communities allow surveys or transportation/telework related content to be posted. Finally, I engaged my personal and professional networks to recruit respondents, usually via e-mail or in conversation. 

I collected data between November 14th, 2020 and December 28th, 2020. Anyone who was at least 18 years old was eligible. While I did not gate participation according to country of residence, most survey respondents are likely American. This is due to my professional and personal networks, even online, being largely comprised of Americans. Thus, where I discuss my sample’s characteristics in Section 3, I compare my sample with data on American individuals and households (see Table 1). 

The focus of this survey was understanding how COVID-19 impacted telework attitudes and behaviors. To quantify telework behavior and attitudes, I asked respondents to report their actual and desired percentage of time spent working done via telework, both before COVID-19 and today. I used a percentage so that workers who, for example, work as contractors or full-time gig workers could reasonably answer the survey (Stephany, Dunn, Sawyer, & Lehdonvirta, 2020). 

Additionally, I collected data on a variety of subjects to further stratify the data, employment status before and throughout the pandemic, commute characteristics, and various agreement/disagreement questions intending to gauge respondents’ experience with telework. I also collected data on demographic characteristics (e.g. gender, race, income) and student status of respondents. 

Certain questioned asked respondents to recall behavior and attitudes from before the pandemic. I avoided using specific dates or times due to the difficulty in defining when exactly the pandemic can be said to be over. As such, I used less specific language, such as “before COVID-19” and “when the threat of COVID-19 is gone” to define the before and after periods, respectively.

672 out of 774 total respondents, or 86.8% of respondents were recorded as finishing the survey, meaning they reached the ending screen coded into Qualtrics. Completion rates vary by question. Respondents could skip any question they desired, so some respondents, despite finishing the survey, did not answer every question they encountered. When analyzing each question, I only included respondents if they answered the question, even if they did not finish the survey. I provide sample sizes for each question in their respective figures as they introduced throughout this paper.

3. Results

3.1 Sample Characteristics

As a result of using a convenience sample, my sample is highly unrepresentative of the United States as a whole, generally reflecting characteristics I share. Additionally, my sample is likely biased towards the demographics and attitudes of those in the planning and civil/transportation engineering fields (see Table 1). 

Women were significantly overrepresented in the sample. While approximately 50% of Americans are women, approximately 70% of respondents were women. I cannot say why exactly this is, as I did not formally track how each respondent heard about the survey. That said, I suspect that a significant portion of respondents heard of the survey from the UNC-CH faculty/staff listserv and that in terms of total people reached during recruitment, this listserv made up a significant amount. I base this upon periodically checking how many respondents I had on Qualtrics and comparing my casual observations to when I released certain recruitment materials. Research on survey response rates of university faculty and staff has found that women tend to contribute to surveys more than their male colleagues (Smith, 2008). 

High-income people are also significantly overrepresented in my sample. Those reporting a household income of $40,000 or more were all overrepresented in the sample (aside from those making $80,000-$89,000). Households making more than $100,000 were particularly overrepresented, 45% of the sample but 29% of American households. 95% respondents indicated they considered themselves to be “white-collar” workers. Student respondents nearly exclusively categorized themselves as white-collar, with 106 out of 113 students indicating as such.

Finally, my sample is younger and whiter compared to the United States as a whole.  Those aged 20-59 were overrepresented while other age cohorts were underrepresented. 89% of respondents identified as White, while 72% of Americans identify as White. As a result, all other races were significantly underrepresented. Hispanic-identifying people were also similarly underrepresented: 5% of respondents but 18% of the United States.
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Table 1: Sample Characteristics and Census Comparison


3.2 General Attitudinal and Behavioral Trends

I asked respondents to report the their desired and actual percenteage of working time done via telework for two periods: before COVID-19 and today. I did this to gauge if there has been a change in attitudes and behaviors as a result of the pandemic. I also used this data in other anlaysis to check for patterns when stratifying the data in different ways. I divided anwers into ranges of 10% i.e. 0-10%, 11-20%, and so forth up to 91-100% (see Figure 1).

Prior to COVID-19, respondents largely wanted to work in the office. On average, respondents wanted to telework 37% of the time. Most respondents report wanting to spend the majority of their time in the office (77.8%). 

As a result of COVID-19, respondents want to telework much more often. On average, respondents now want to telework 61% of the time. The proportion of respondents wishing to work in the office the majority of time time decreased significantly. Correspondingly, the proportion of respondents wishing to telework the majority of the time increased, from 22.2% to 50.3%. Notably, more than a quarter of respondents now want to telework at least 90% of the time (up from 10.1%). 
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Figure 1: Desired Telework Frequency Before COVID-19 and Today

The shift in behavior is even more dramatic (see Figure 2). I asked respondents to report the percentage of time they actually spent teleworking prior to COVID-19 and today. Prior to COVID-19, over 90% of respondents teleworked a maximum of 20% of the time. As of taking the survey, over 80% of respondents are teleworking at least 80% of the time. 
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Figure 2: Actual Telework Frequency Before COVID-19 and Today

While there were corresponding broad increases in telework attitude and behavior within the sample, it is also worth looking at how closely respondents’ individual behaviors and attitudes match. To examine this, I compared the attitudes and behaviors of individual respondents to how well they aligned. For each respondent, I subtracted their actual telework frequency from their desired telework frequency for the before and after periods (see Figure 4). 
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Figure 3: Attitude-Behavior Difference
Prior to COVID-19, people were teleworking less than they would have liked. On average, respondents teleworked 27 percentage points less often than they would have liked. This reflects the generally low preference for telework before COVID-19 and the frequent lack of actual telework among respondents. Respondents are currently working more than they would like, although to a smaller magnitude (14 percentage points). The dramatic shift towards near exclusive telework was offset by increased preference for telework. As a result, respondents’ attitudes and behaviors are closer than they were before. 

While measurement techniques vary, my work generally aligns with findings from other research. For example, researchers from the Arizona State and Illinois-Chicago (who maintain COVIDfuture.org) have been collecting a nationally representative survey sample covering telework and a variety of other subjects. They found that approximately 45% of their respondents worked from home “at least a few times a month” before the pandemic, while approximately 90% of their respondents now work from home four or more days per week.  They also found that 40% of those not working from before who now do want to work from home “at least a few times per week (Salon, 2020).” Various academic and grey literature has found similar results (Barrero, Bloom, & Davis, 2020; BLS[footnoteRef:1], 2020; IMFA, 2020; RSG, 2020).  [1:  U.S. Bureau of Labor Statistics] 


3.3 Telework Experience

Beyond the general trends in telework attitudes and behavior, it is important to understand the individual experiences of respondents. At its height, the percentage of workers working from home generally approached half (Guyot & Sawhill, 2020). Given only approximately 5% of “commuters” reported any work from home prior to the pandemic, many people have been thrust into a new situation where they will have had variable experiences, the dynamics of which are worth examining (Aevaz, 2018).

It is also important to examine if investment in telework is being made by employers. In the typical workplace, there is often a power imbalance between employer and employee. Where teleworking is concerned, it may not matter how positively an employee views telework if their employer does not allow it or has not invested in it. 
If positive attitudes are not matched with actual investment, whether by policy or materially, current telework behavior may not last. 

Particularly where workers are allowed to choose if and how often they telework, the nexus of having a choice, telework being invested in, and the experiences of workers is worth studying to better understand if telework will persist.  I presented respondents with a serious of statements intended to gauge their experience with telework before COVID-19 and today. I asked questions both about their personal experience and actions taken by their employer. They could indicate whether they agreed, disagreed, or they could decline to answer. Given that a large portion of respondents likely had little to no experience with telework prior to COVID-19, they could speculate. For example, someone employed in a workplace that had never allowed any substantive telework prior to COVID-19 may never have thought about if they would be more productive while teleworking. Respondents in these types of situations could recall their past attitudes and experiences (see Table 2). 
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Table 2: Attitude Statement Agreement
Respondents largely reported positive attitudes towards telework prior to COVID-19, with attitudes/experiences largely being warmer/better today. Out of the 15 statements I presented to them, respondents reported worse attitudes and experiences in three of them. 

I asked questions about themselves and their work, where they reported increasingly positive experiences with telework, though these gains are moderated by already highly positive attitudes. To begin, respondents were highly confident in their colleagues’/organization’s and their own ability to telework successfully. 91% of respondents believed they had the skills to telework successfully. More than two-thirds of respondents believe they themselves, their colleagues, or their employer could be just as productive while teleworking. All these attitudes improved for today, indicating that the pandemic has bolstered people’s attitudes. 

These increasingly positive experiences are accompanied by strong investment by employers.  Respondents reported significantly more investment by their employers in training and technology. The share of respondents reporting that telework training was provided by their employer and that some level of telework was required both significantly increased. There was also a modest increase in the share of respondents indicating that their employer was providing technology and equipment to telework.

While many benefits have been realized by workers and investment is being made by employers, there are negative aspects to telework that are reflected in this sample. Previous research has found that while aspects like productivity appear to benefit, social aspects of the workplace generally suffer. Employees report concerns about team cohesion and maintaining social relationships with their coworkers (IMFA, 2020). Employers report concerns about employee creativity and innovation (PWC, 2021). 

The social aspects of workplaces suffer in this sample as well. Whereas 88% of respondents reported that they felt connected to their coworkers prior to COVID-19, only 51% said the same of today. There was a small shift in the share of respondents reporting that they were concerned about the recognition they receive for their work, 23% prior to COVID-19 to 27% today. There have been concerns about remote employee recognition given the importance of work recognition more generally, so it is encouraging to see only a very modest increase in those not feeling recognized for their work (Dvorak & Pendell, 2020). 

Despite the negative social aspects of telework, reported employer investment and attitudes/experiences from this sample largely improved because of the pandemic. Particularly given the high percentage of time respondents are currently teleworking, this highlights the importance of giving workers options. Choice in telework frequency may allow workers to make choices better attuned to their needs and the needs of their employers, which may help mitigate the downsides of telework. 


3.4 Commute Characteristics – Preferred Mode

COVID-19 has caused larger commuting shifts aside from telework. Because telework has increased so significantly, there have been corresponding changes in the usage of other modes. For example, traffic volumes in general fell significantly because of the pandemic. (ITE, n.d.) People are not only gaining new experience with telework, but they are also gaining new experience by commuting how they did before, such as by having to drive less. Past work on other transportation disruptions documents how attitude and behaviors can stick when people gain more experience with transportation modes in response to a disruption (Odeck & Kjerkeit, 2010). 

I asked respondents to provide information on their commute, including their preferred mode before COVID-19 and after the threat of it is gone, as well as their commute length in time (minutes) and distance (miles). I used slightly different wordings of these questions depending on their answers to preceding questions.

This sample began with public transit, biking, and walking overrepresented compared to the United States as a whole and driving alone underrepresented (Table 3 below). As in previous cases, this is likely a product of the researcher’s personal and professional connections largely being concentrated around UNC-CH (Chapel Hill has strong public transit) and in various metropolitan areas, where these modes are comparatively more viable. 
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Table 3: Preferred Commute Mode: Before and After COVID-19


71.3% of respondents (507 of 711) did not change their commute mode preference because of COVID-19. Of the 204 who did change, this was primarily driven by people switching their preference to telework (102/204, or 50%). Correspondingly, telework experienced the biggest increase in its preferred mode-share, increasing from 2.81% to 16.6%. Comparatively smaller quantities of respondents switched to driving alone and transit/bicycle. 

Out of fear and a very real threat of being in enclosed spaces with others, commuters have avoided shared modes such as public transit (Polzin & Choi, 2021; Circella & Young, 2021). Of the 204 who changed their preferred mode, 34 changed from shared modes (public transit, carpooling, ridesharing) to non-shared modes (driving, walking bicycling), or 16.7% of those who changed. Given concerns about falling public transit ridership, I am encouraged to see that public transit’s total mode-share did not experience apocalyptic decreases when I asked respondents to consider that the threat of COVID-19 was gone. 

Encouragingly, the pandemic has resulted in a decreased preference for auto-centric commutes. Driving alone experienced the biggest decrease in preferred mode-share, dropping from 63.4% to 50.9%. Nearly two thirds of this decrease was from people switching their preference to telework. Any decrease in people’s preference for driving alone is good, doubly so if it results in the elimination of automotive trips altogether (such as through ride-hailing or carpooling). 

The degree to which my results comport with other surveys depends on how the question is asked. For example, Kittelson and Associates conducted a similar survey of approximately 1,000 commuters. They asked about preferred mode on days that respondents were not teleworking. They found an increase in the amount of people driving alone and walking/biking and found a decrease in public transit (Kittelson & Associates, 2020). Salon et al. (2020) asked respondents how they expected their usage of each mode to change after COVID-19. Transit had the highest percentage of respondents reporting an expected decrease in usage while walking/biking had the highest percentage of respondents reporting an expected increase in usage. Given the ongoing structural decline in public transit prior to COVID-19, it is concerning to see other work documenting a decrease in preference for public transit (Polzin & Choi, 2021; Circella & Young, 2021). At the very least, this is partially mitigated by people preferring to walk or bike instead of drive.

3.5 Commute Characteristics – Length of Commute

Given the sprawling land-use pattern typifying American cities, telework has been highlighted as a means of eliminating long automobile trips altogether. The basis is partially in the idea that because telework allows people to bypass their commute, it will be easier to induce those who have long commutes, by time or distance, to forego their physical commute in favor of telework (Guyot & Sawhill, 2020). While this makes intuitive sense, the reality is likely more complicated. Research suggests that as commuters telework more, they may tolerate longer commutes as a trade-off (de Vos, Meijers, & van Ham, 2018). How this balances out in terms of overall vehicle-miles travelled and number of trips is unknown, as commute trips may be replaced by additional trips for other purposes (Budnitz, Tranos, & Chapman, 2020). At the same time, other work has found that not only do teleworkers make fewer trips overall, their trips are shorter and they tend to use active modes (Elldér, 2020). 

Similar to other variables, I binned respondents’ commute times (minutes) and distances (miles) into ranges of 10  i.e. 1-10, 11-20, and so on up to >60. I then calculated the average desired telework frequency for before COVID-19 and today for each of these ranges (see Tables 4 and 5). 

My results differ from previous research where no relationship has been found between longer commutes and increased desired for telework (RSG, 2020). In my results,  respondents with longer commutes (by time or distance) report wanting to telework more prior to COVID-19 and today. Especially for longer commute times, the changes in the average desired telework frequency are larger. 

The distributions for time and distance follow a step-wise pattern. Contiguous commute length bins have similar telework attitudes, but a sizeable increase in desired telework frequency occurs when reaching some threshold. See the marked portions of Table 4 for an example. Commute times from 1 to 40 minutes have similar average attitudes prior to COVID-19, as do commute times 41 minutes and above. There is a considerable jump between ranges commute time bins 31-40 and 41-50.  This suggests that there are thresholds in commute time and distance that, once hit, trigger a sizeable increase in desired telework frequency. 
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Table 4: Desired Telework by Commute Time: Before COVID-19 and Today
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Table 5: Desired Telework by Commute Distance: Before COVID-19 and Today

3.6 Demographic Dynamics

The effects of COVID-19 have been felt differently by people from different backgrounds (Reeves & Rothwell, 2020; PWC, 2020; Raišienė et al., 2020). These differing experiences may result in different attitudes towards telework. I asked respondents a variety of demographic questions, including race, Hispanic identification, income, gender, blue-collar vs. white-collar, student status, and household composition. I stratified the attitudinal and behavioral results discussed before by select demographic characteristics to see if they comported with patterns identified in other research. 

I note where small subgroup sample sizes impeded my analysis. 

3.6.1 Age

Research has documented variable attitudes towards telework based on age. For example, PWC, a professional services firm, conducted a survey of their member firms in June and November/December 2020 where they polled employees and employers. They found that younger workers comparatively preferred in-person work relative to older colleagues. Younger workers report feelings of unproductivity and difficulty maintaining workplace social relationships (PWC, 2020). This is contradicted by other work that has found the exact opposite, that millennials do not struggle with relationships in the virtual working environment, while older adults do (Raišienė et al., 2020). 

I grouped respondent’s ages into the following ranges: 18–19-year-olds, then 10-year ranges past that i.e. 20-29, 30-39, and so forth up to 70-79 (see Figures 4 and 5). Prior to COVID-19, preferences for each age subgroup generally mirrored the overall sample, although younger respondents tended to prefer more telework than older respondents. Those aged 70-79 had a particularly high preference for less telework, although given the particularly small sample size from this age range who answered this question (14 respondents), it is difficult to make firm conclusions. The amount of respondents aged 18-19 answering questions was usually between 4-6, so they are excluded from discussion altogether. 
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Figure 4: Telework Attitude by Age Before COVID-19
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Description automatically generated]Figure 5: Telework Attitude by Age Today

The results for today also generally mirrored the pattern from the overall sample, where there is a strong shift towards preference for more telework. Among all age brackets other than 20-29, nearly half of all respondents prefer at least 60% of their work time to now be done via telework. Well over half of all respondents in all age brackets prefer at least 40%. 

I used age to take a closer look at respondents’ evaluations of their personal productivity and their connection to their coworkers. Prior to COVID-19, older respondents tended to report feeling connected to their coworkers more often. Today, respondents uniformly feel less connected to their coworkers, decreasing from 88% indicating they feel connected to 51%. Respondents aged 20-29 experienced a particular loss in connection to their coworkers because of the pandemic, with the proportion of those feeling connected to their coworkers decreasing from 83% to 45%. While only 38% of respondents age 70-79 report feeling connected to their coworkers now, this should be taken with caution given the small subgroup sample size of this age group (15). (Table 6)


[image: ]
Table 6: Feeling of Connection to Coworkers by Age

More respondents across all age groups reported that they were just as or more productive while teleworking. Prior to COVID-19, respondents aged 20-29 were considerably less likely to think that they could maintain productivity when teleworking, 53% versus 63%-79% in other age ranges. While all age ranges saw increased confidence in their productivity today, older respondents generally had greater increases. The proportion of respondents aged 20-29 who felt they could maintain productivity increased by nearly 10 percentage points but is still the smallest. The increase for respondents 30-49 was generally modest compared to older respondents. (Table 7)
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Table 7: Self-productivity by Age

These results align with other research finding that younger workers struggle with maintaining productivity and cultivating strong relationships with their colleagues. This further underscores the importance of giving workers the ability to choose working arrangements attuned to their needs. Whereas older workers may be more secure in their career and have stronger soft skills, early career development is particularly important for younger workers, which is best cultivated in a physical office space (PWC, 2020). 

3.6.2 Income

Higher skills, literacy, and higher income as a result have been associated with the ability to telework, raising serious equity issues with the proliferation of telework. The likely cause is a combination of higher-paying work i.e., service/knowledge economy work being more suitable for telework and higher pay enabling workers to negotiate certain flexibilities with their employers. Conversely, blue-collar workers or low-income individuals have little room to negotiate telework arrangements with their employer if their job can even successfully be done via telework in the first place (Bailey & Kurland, 2002; BLS, 2020; Espinoza & Reznikova, 2020; Reeves & Rothwell, 2020). 

I asked respondents to report their pre-tax household income. I used this data to stratify select telework experience questions (introduced in section 3.3 of this paper) and the actual telework behavior of respondents (section 3.2). I binned household incomes into the following ranges: less than $40,000, $40,000-80,000, and more than $80,000. 

I looked at how respondents of different incomes viewed their ability to do their job via telework (Table 8). Prior to COVID-19, all three income groups had a high proportion of respondents believing this to be the case with little disparity between them (a minimum of 72% for those making less than $40,00). Today, attitudes for all groups increased substantially, meaning a greater share of respondents from all income groups believe that their job can be done successfully via telework. The disparities between the income groups remain roughly the same. 
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Table 8: Remote Work Success by Age

These findings differ significantly from research performed by institutions like the Pew Research Center[footnoteRef:2] (Table 9). Only 24% of lower-income respondents from their mid-October sample report that their job can be done from home, compared to nearly 90% for this sample today. 56% of higher-income Pew respondents report the same, again compared to nearly 90% of respondents from this sample (Parker, Horowitz, & Minkin, 2020).  [2:  The Pew Research Center breaks their samples into the following income ranges: lower-income, $0-$30,000; middle income, $30,000 - $75,000; higher income, $75,000+. (Keeter, 2019) The income for this research was measured in bands of $10,000 (Less than $10,000, $10,000-$20,000, and so on). Therefore, an exact comparison cannot be made between the two sets of data. However, the groupings of incomes in this sample were adjusted to better match Pew’s methods, which allows for an extremely close if not exact comparison. ] 
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Table 9: Remote Work Success Comparison with Pew Data



Respondents were also asked if they were given the option to telework before COVID-19 and today, which I compared across incomes. Generally, higher income respondents were more likely to report that they were given the option to telework before COVID-19. 44.7% of those making less than $40,000 were given the option before, while 70.4% of those making more than $80,000 were given the option. Today, at least 90% of respondents across all income groups report that they are given the option to telework. (Table 10) 
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Table 10: Option to Telework by Income

Again, these results differ markedly Pew’s analysis where they examined BLS figures from 2019[footnoteRef:3]. Their analysis of BLS figures find that at most, 19% of the highest quartile of Americans by income were given the option to telework, dropping down to 1% for those in the lowest quartile. By comparison, 50% of respondents from this sample who closely match the BLS’s bottom income quartile were given the option to telework prior to COVID-19. That figure jumps to 70% for those in the upper-most income quartile (DeSilver, 2020).  [3:  The BLS data that Pew uses is stratified into income quartiles. BLS data indicates that income quartiles in the United States approximate the following: 1st quartile, $0-35,000; 2nd quartile, $35,000 – $51,000; 3rd quartile, $51,000 – $80,000; 4th quartile, $80,000+ (BLS, 2020). The income for this research was measured in bands of $10,000 (Less than $10,000, $10,000-$20,000, and so on). In addition, these bands are ordinal classes rather than integers. As a result, an exact comparison cannot be made. However, the groupings of incomes in this sample were adjusted to better match the BLS’s methods, which allows for an extremely close if not exact comparison.
] 
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Table 11: Option to Telework by Income Comparison with Pew Data


These differences from other more representative analysis may be a result of my social and professional connections largely being planning/civil engineering professionals or professional-managerial workers more generally. Both types of workers are generally higher skilled and higher paid, which gives them greater bargaining power with employers to negotiate flexible work arrangements. Additionally, these workers tend to be employed in information/service industries, which are generally more suitable for telework.

The difference between my sample and others was particularly stark at lower incomes. Even at these incomes levels, this is likely a result of my sample being biased towards those in information/service industries. In addition, a significant portion of low-income individuals in my sample were students. Many students, despite being very low-income, are employed in information/service work that can be done via telework.  

3.7 Use of Saved Commute Time

One of the primary benefits of telework is that teleworkers can forego commutes, raising the question of what people do with the time they otherwise would have spent commuting. Pabilonia and Vernon (2020) used BLS’s 2017 – 2018 data on time use of workers[footnoteRef:4] to examine how teleworkers spend their time on days they go into the office versus days they telework. They found that workers generally spend less time working on days they telework versus going into the office. Workers also spend more time on various types of household duties, leisure activities, and with their family. People spend less time overall on personal care when teleworking, though there is heterogeneity depending on the type of personal care performed. People spend less time on grooming, but more time eating meals and sleeping.  [4:  American Time Use Survey Leave and Job Flexibilities Module] 


I asked general questions about how respondents spend the time they otherwise would have spent commuting. I gave multiple pre-set options of ways they might spend their time plus an additional three fields where they could add additional activities. The percentages in Table 12 represent the percentage of respondents to this question that indicated they replace their commuting time with the respective activity.
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Table 12: Use of Time Otherwise Spent Commuting

Responses to my survey indicate that people are largely replacing their commuting time with activities that can improve their quality of life. Increased sleep was by far the most common use of former commute time, with 62% of respondents indicating that they sleep more. Increased leisure and exercise were tied for third, with 35% of respondents apiece. 

At the same time, 46% of respondents indicated that they work more[footnoteRef:5]. While this is not a problem in of itself, it raises questions about maintaining a healthy work-life balance. A physical commute acts as a sort of “buffer” between work and home, and telework has been noted for eroding that buffer, causing work to bleed over into time that would be used for other purposes (Fowler, 2020).  [5:  Respondents were also asked to indicate how long they worked/work in a typical week prior to COVID-19 and today. For the entire sample, the average time spent working slight decreased, going from 40.54 to 40.45 hours per week. For those indicating they replaced their commuting time with more work, they worked an average of 42.92 hours per week prior to COVID-19 and 44.78 hours per week today. ] 


Responses that respondents gave themselves can be interpreted in different ways. 20% of respondents wrote in activities that I did not provide for them. I did not do a formal analysis of these written responses. However, a scan of these responses revealed that they were largely a mix of leisure, hobbies, and household responsibilities. For household responsibilities, childcare was a common response. Increased time and hobbies are likely a good thing, but increased household responsibilities is more complicated. People spending more time doing general households tasks they did not have time to do before may be good. However, childcare being a common task respondents reported may be an indicator of the burden that school closures put on parents, which is doubly concerning given reports that this burden has largely fallen on women. (Fox, 2021)

4. Limitations

4.1 Representativeness

This analysis was limited by the fact that my sample was pulled largely from groups to which I belong, groups which are better able to telework. As a result, these findings are likely to be unrepresentative of the greater American population. Other work has used multiple weighted survey waves run through commercial survey providers, likely leading to a more representative sample. They found that approximately 60% of paid days were worked from home in June 2020, when the first survey wave was released. The most recent survey was conducted in November 2020, which found approximately 40% of paid days were worked from home (Barrero, Bloom, & Davis, 2020). Work such as this is more likely to describe American workers as a whole.

4.2 Recall Bias

While my survey was cross-sectional, it included questions asking respondents to recall past attitudes and behaviors. I also asked respondents to speculate on questions they may not have been able to answer otherwise. The accuracy of these questions is continugent on respondents being able to accurately report on past attitudes and behaviors, which they may not be able to do.

Recall bias has also been an issue in other fields, where differing experiences lead people to store different sets of memories or better remember certain events (Schulz & Grimes, 2002). Given the novel nature of research on telework attitudes and behaviors, recall bias may be operating in various unaccounted for ways. 

5. Discussion

5.1 Disruptions as opportunities

COVID-19 continues to be a singularly disruptive event for transportation. While disruptive, the focus should not be on returning to the exact state of things prior to the pandemic. Disruptions like COVID-19 need to be considered on a much deeper level than simply opposing or adapting to their effects. These disruptions have a way of bringing issues to a head, forcing a reckoning with longstanding ways of doing business. To be sure, COVID-19 and its disruptions have caused immense human suffering. However, some adaptations caused by the pandemic are good and should be maintained, at least in part. Telework is among them.

Take the reduction in CO2 emissions because of the pandemic as an example. The United States’ CO2 emissions dropped by 13% in 2020 relative to 2019 emissions (Tollefson, 2021). A major contributor to this was a decline in surface transportation, particularly in the United States where the automobile is so ubiquitous (Le Quéré et al., 2021). Undoubtedly, significant economic downturns were the primary driver of these decreases in CO2 emissions and we can expect to see most of these emissions return. These downturns caused immense human suffering, and this should be reversed. 

That said, while many phenomena have primary causes, there are often a whole host of secondary causes. Taken together, these secondary causes can have a formidable cumulative effect. Such is the case with much public policy, where problems must be addressed in multiple different ways. 

One of the secondary causes of these CO2 reductions is telework as an adaptive measure. While “adaptation” carries a connotation of being less than ideal, widespread telework adoption has contributed to improved telework attitudes, both by employees and employers (as revealed by investment). Employees in my sample already had warm telework attitudes, made even warmer when they gained direct experience. People reported wanting to telework more and that they generally found they could maintain productivity. This same effect has been found in other research (Salon et al, 2020; Barrero, Bloom, & Davis, 2020; BLS, 2020; IMFA, 2020; RSG, 2020). 

It would be foolish to position telework as a panacea to any ill wrought by transportation systems. Panaceas are few and far between in public policy. But, given its effective use as an adaptive measure, it is worth considering the degree to which it can become a permanent fixture of daily life. In essence, how an adaptation can be instead be an 
opportunity. 

5.2 Telework and Municipal/State Finance 

In certain cases, COVID-19 and the ensuing telework and economic disruption has revealed how municipal finance may need to evolve. Some states and municipalities have experienced significant tax revenue shortfalls because of the pandemic. State tax revenue shortfalls range from 1% to 26%. Municipal revenue shortfalls also vary, which resulted from declines in sales tax and other forms of tax revenue. 

Philadelphia’s experience serves as an illustrative example of how increased telework can hurt downtown business and erode municipal finances. Compared to previous projections, Philadelphia is facing a $200 million budget shortfall. Increased telework (as well as various economic struggles) has led to decreased foot traffic in downtown Philadelphia, which has decreased the tax revenue from its business receipt taxes. Philadelphia also collects taxes on a variety of other products and services, which have struggled during the pandemic (Hetrick & McCrystal, 2021). 

Philadelphia also collects wage taxes that vary based on whether someone is a resident of Philadelphia, with non-residents paying lower rates. It is difficult to parse tax shortfalls from furloughs and layoffs from those resulting from residents moving outward. However, this tax structure inherently carries risks related to telework. Workers are willing to tolerate a longer commute when they telework (de Vos, Meijers, & van Ham, 2018). There have also been reports of people moving to peripheral areas or moving to new regions as telework becomes possible (Whitaker, 2021). These spatial shifts can result in people being reclassified as non-residents, making them subject to lower tax rates. 

Examples like this highlight the importance of ensuring that your municipalities transportation goals are aligned with other types of goals, such as finance goals. While it is likely that a significant portion of current teleworking will recede, any lasting teleworking could negatively affect municipal finance. Policymakers should also understand that should they decide to pursue telework initiatives in the future, it may similarly affect finances. 

Philadelphia’s example also highlights the importance of having a diverse set of tax sources. Philadelphia’s particular reliance on variable-rate wage taxes has made it susceptible to economic downturns and increased telework. To a degree, any tax source is going to be negatively impacted by economic downturns. However, pulling tax revenue from multiple sources can provide financial resilience, where a catastrophic decrease in one source can be offset by maintained revenues from other sources. 

6. Conclusions
My survey contributes to a growing body of work looking at the experiences of teleworkers during the COVID-19 pandemic and how this might translate into permanent behavioral shifts. My survey was not representative of the United States as a whole, as it oversampled high-income, White individuals associated with university work. However, the telework attitudes and behaviors of these groups are important in predicting the degree to which adaptation in response to COVID-19 causes permanent behavioral shifts. 

My results indicate that COVID-19 caused a major shift in telework attitudes, with respondents’ desire for some level of telework increasing significantly. Respondents largely had positive experiences with telework, where already strong beliefs in their ability to be productive and flexible were fortified. While there are some variations depending on demographic variables such as income, respondents generally want to telework much more. Furthermore, respondents who changed their commute-mode preference overwhelmingly indicated that telework was their preferred “commute” mode after the threat of COVID-19 has subsided. This increased desire for telework has been matched with increased investment and flexibility by employers. These factors in combination can pave the way for higher rates of telework post-COVID-19. 

Future research looking more directly at employer attitudes towards telework is needed. Employees may want to telework, but employers generally have final say on their working arrangement. As a result, a mismatch between employee and employer attitudes may not produce the benefits so many hope for. While grey literature on employer attitudes towards telework exists, there is comparatively little academic literature, a void which needs filling (PWC, 2021).

As mentioned before, my survey is largely comprised of high-income White people associated with university work. As such, it falls short of describing racial equity implications in telework. To some degree, this fact is illustrative of equity issues with telework in general: telework is largely possible in industries that are overwhelmingly White. It highlights the importance of conducting larger, nationally representative surveys where race is a focus. 

Planners and decisionmakers interested in forecasting future behavioral shifts should monitor surveys such as mine and more nationally representative ones. This data is going to be critical in understanding the travel behavior shifts that occur because of COVID-19, thereby increasing the ability of decisionmakers to make sound policies and investments. 
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Statement Text Before COVID-19: % AgreementToday: % Agreement

My employer provides sufficient 

telework training. (n=449) 45% 75%

I possess the necessary technical skills to 

telework. (n=645) 91% 98%

I am just as or more productive when 

teleworking compared to traditional 

office work. (n=543) 70% 77%

My coworkers are just as or more 

productive when teleworking compared 

to traditional office work. (n=476) 68% 74%

My organization is just as or more 

productive when teleworking compared 

to traditional office work. (n=498) 66% 75%

I feel connected to my coworkers. 

(n=634) 88% 51%

My employer offers the option for some 

level of telework. (n=624) 65% 97%

Some teleworking is required by my 

employer. (n=524) 12% 76%

My employer is generally flexible about 

working arrangements. (n=635) 74% 91%

My work can successfully be done 

remotely. (n=599) 77% 90%

My employer provides the necessary 

equipment and technology for 

teleworking. (n=570) 65% 81%

I have access to the necessary 

equipment and technology for 

teleworking. (n=599) 83% 95%

I am concerned that teleworking lessens 

the recognition I receive for my work. 

(n=525) 23% 27%

My personal well-being is the same or 

better when teleworking compared to 

traditional office work. (n=501) 74% 62%

My working environment is generally 

free of distractions. (n=631) 48% 52%
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Commute Mode

Before COVID-10: 

Preferred Mode

Today: Preferred 

Mode

Census Data 

(2019)

Bicycle 5.6% 8.7% 0.5%

Walk 4.6% 4.1% 2.6%

Carpool 2.7% 2.8% 8.9%

Drive Alone 63.4% 50.9% 76.1%

Public Transit 17.3% 13.8% 5.0%

Rideshare* (Lyft, 

Uber, etc.) 0.1% 0.0%

Telework 2.8% 16.6% 5.7%

Other 3.5% 3.1% 1.0%

Taxi** 0.2%

* Ridesharing not explicity 

caputured in US Census 

figures cited here

** Taxis not specifically 

asked about in my survey

n=713
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Commute Time 

(minutes)

Before COVID-19: Average Desired Telework 

(% of working time)

Today: Average Desired 

Telework (% of working time)

Today vs. Before 

COVID-19 Change

1-10 32.2% 46.3% 14.0%

11-20 31.8% 58.5% 26.7%

21-30 32.3% 57.1% 24.9%

31-40 32.5% 58.7% 26.2%

41-50 45.7% 72.1% 26.4%

51-60 48.5% 73.8% 25.3%

>60 42.8% 67.2% 24.4%

n=648
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Commute 

Distance (miles)

Before COVID-19: Average Desired Telework 

(% of working time)

Today: Average Desired 

Telework (% of working time)

Today vs. Before 

COVID-19 Change

1-10 31.6% 54.5% 22.9%

11-20 35.7% 58.7% 23.0%

21-30 42.5% 67.1% 24.7%

31-40 44.0% 62.1% 18.1%

41-50 45.2% 60.5% 15.3%

51-60 47.0% 75.0% 28.0%

>60 44.1% 73.8% 29.7%

n=648
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Before COVID-19: Desired Telework Frequency (%)
0-10(%) 11-20(%) 21-30 (%) 31-40(%) 41-50(%) 5160 (%) 61-70 (%) 71-80 (%) 81-90 (%) 91-100 (%)

Age
1819
2029
3039
4049
s0-50
60-69
7079

1429%  1429%
14.17% 7.09%
1421%  11.58%
1699%  1634%
usT%  1192%

1%

714%

709%  1496% 551%
soon [NEat  263%
s2%

1373%  327%

o | iemmE 26

735%

1618%  441%
7.04% | 1420%

079%

065%

1429%
630%
737%
784%
596%
588%

079%
105%
261%
066%
294%

1024%
105%
915%
1080%
735%
714%




image10.jpg
Today: Telework Attitude by Age (n=710)
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Before COVID-19: % Agreement After COVID-19: % Agreement

18-19 60% 50%

20-29 83% 45%

30-39 87% 53%

40-49 89% 55%

50-59 91% 50%

60-69 90% 55%

70-79 92% 38%

Statement: I feel connected to my coworkers.

Age (n=614)
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Before COVID-19: % Agreement After COVID-19: % Agreement

18-19 50% 67%

20-29 53% 62%

30-39 77% 77%

40-49 72% 74%

50-59 72% 87%

60-69 80% 85%

70-79 64% 92%

Age (n=543)

Statement: I am just as or more productive when teleworking 

compared to traditional office work. 
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Before COVID-19: % Agreement After COVID-19: % Agreement

Less than $40,000 72% 87%

$40,000-$80,000 79% 92%

More than $80,000 77% 89%

Income (n=599)

Statement: My work can successfully be done remotely. 
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My Data: Income Bands (n=599) My Data: % Today Pew Data: Income Bands Pew Data: % Today

Less than $30,000 89%Less than $30,000 24%

$30,000-$80,000 91%$30,000-$75,000 37%

More than $80,000 89%More than $75,000 56%

My data vs. Pew data: % of people who believe their work can be done remotely
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Before COVID-19: % Agreement After COVID-19: % Agreement

Less than $40,000 45% 90%

$40,000-$80,000 62% 97%

More than $80,000 70% 99%

Income (n=603)

Statement: My employer offers the option for some level of telework.
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My Data: Income Bands My Data: % Before COVID-19 Pew Data: Income Bands Pew Data: % Before COVID-19

Less than $30,000 50%1st Quartile (approx. $0-$35,000) 1%

$30,000-$50,000 46%2nd Quartile (approx. $35,000-$51,000) 8%

$50,000-$80,000 65%3rd Quartile (approx. $51,000-$80,000) 4%

More than $80,000 70%4th Quartile (approx. $80,000+) 19%

My data vs. Pew data: % of people who have the option to telework
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Use of Time % of Respondents Reporting

I exercise 35%

I sleep more 62%

I spend time with my family 

and/or partner 26%

I use that time for leisure 35%

I work more 46%

I work on hobbies 21%

Other (please specify) 20%

Question: How do you spend the time you otherwise would have 

been spent commuting? (n=631)
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Gender My Data Census Data

Male 28.5% 49.2%

Female 70.5% 50.8%

Other 1.0%

Age (Over 18)

18-19 1.0% 3.5%

20-29 19.0% 17.5%

30-39 26.9% 17.3%

40-49 21.1% 15.9%

50-59 20.6% 16.4%

60-69 9.4% 15.0%

70-79 2.0% 9.4%

80+ 0.0% 5.0%

Race

American Indian or Alaska Native 0.3% 0.9%

Asian 3.5% 5.7%

Black or African American 3.2% 12.8%

Native Hawaiian or Pacific Islander 0.2% 0.2%

Other (includes biracial and other) 3.5% 8.4%

White 89.5% 72.0%

Hispanic Identification

Yes 4.8% 18.4%

No 95.2% 81.6%

Blue vs. White-Collar

Blue-collar 0.9%

White-collar 95.5%

A mix of the two 3.6%

Household Income

Less than $10,000 1.5% 6.0%

$10,000 - $19,999 2.2% 9.3%

$20,000 - $29,999 1.4% 9.3%

$30,000 - $39,999 3.3% 9.3%

$40,000 - $49,999 8.4% 7.9%

$50,000 - $59,999 9.6% 7.3%

$60,000 - $69,999 8.4% 6.4%

$70,000 - $79,999 9.0% 5.9%

$80,000 - $89,999 4.8% 5.2%

$90,000 - $99,999 6.7% 4.2%

More than $100,000 44.9% 29.3%

Demographics (n=774)
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