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SUMMARY

Since its beginning, the COVID-19 pandemic brought
a landslide of changes to the United States. Perhaps
one of the most enduring has been a shift in how we
work. Specifically, the concept of remote work saw
significant growth within the United States between
2020 and 2023. Both remote work and hybrid work
arrangements have become ubiquitous in recent
years. Discussion has started to arise surrounding
the long-lasting implications of remote work. Given
the anticipated reduction in costs for employers, we
hypothesized that remote work would be associated
with higher salaries. Sectors were compared using
the percentage of employees working remotely in a
sector and the average salary of said sector. A positive
correlation was observed between the two. However,
this correlation was not observed when adjusting for
potential confounding variables, such as education
and job tenure.

INTRODUCTION

In 2020, the COVID-19 pandemic caused a global
recession and numerous disruptions around the world.
As a result, policies like social-distance and stay at home
mandates were put into place. Well before the pandemic in
2000, only 3.2% of US workers worked from home, based
on data from the 2000 census (1). This rate rose modestly
in the two decades prior to COVID-19, reaching 7.3% of the
US labor force working primarily at home by 2020. However,
in 2021, near the height of pandemic-related policies, an
estimated 17.9% of people worked primarily from home. More
recent data shows an estimated 12.7% of US workers were
fully remote in 2023 and an additional 28.2% operated in a
hybrid model, commonly regarded as an arrangement where
employees complete at least 20% (1 day/week) of their work
remotely (2).

Following the World Health Organization declaring
the end of the COVID-19 virus as a public health emergency,
some researchers predicted a drop off in remote work (3).
Labor experts, however, including economist Nicholas Bloom,
have countered this prediction, stating that remote work will
maintain its prevalence even after the waning of COVID-19
(4). This notion was reaffirmed by the US Bureau of labor
Statistics with a reported 35 percent of employed people still
doing some or all of their work at home on days they worked in
2023 (5). As remote work becomes more pervasive in the US
economy, it becomes imperative to understand the potential
implications of this transition.

The impact of remote work on productivity was
examined in a randomized experiment conducted in China
(6). Call-center employees at a travel agency volunteered to
be randomized between remote work or office work for nine
months. The authors found that in the remote worker group
productivity rose by 13% (measured by both minutes worked
per shift and number of calls handled per minute); this was
attributed to fewer breaks/sick days and improved focus with
fewer distractions in a quieter and more convenient work
environment (7).

While remote work may be associated with lower
corporate costs, salary may be confounded by other variables
(8). Barrero, et al., showed that employment sector, population
density, education, and gender can affect the rate of remote
workers in the United States with sector and education level
being the two most important variables (9). The same authors
have also suggested that companies may use remote work
arrangements to restrain wage growth (10). Therefore, to
properly evaluate the impact of remote work, these underlying
variables must be taken into consideration.

Despite the potential influence of other variables, we
hypothesized thatremote work would be associated with higher
salaries, due primarily to both cost reductions for companies
along with the improved productivity from remote work. Our
study aimed to clarify the correlation between remote work
and workers’ salaries while considering variables like tenure,
job sector, and education. To establish this relationship, we
focused our analysis on companies and employees within
the United States. Key variables such as education and job
tenure were identified and adjusted through a regression
analysis. After correcting for these variables, sectors with a
higher percentage of remote workers were correlated with
higher salaries, but this did not reach statistical significance.
Nonetheless, our results support the original hypothesis that
remote work is associated with increased salary. We believe
this can have a significant impact for both companies and
government policy as remote work has the potential to be
beneficial to both employees and businesses, through lower
costs for supporting fewer on-site workers.

RESULTS

In order to examine the relationship between remote
work and salary, we first obtained data from ten employment
sectors as defined by the National Bureau of Economic
Research, ranging from retail trade to information technology.
We obtained data from the Work From Home database and
defined the “remoteness” of each job sector as the percentage
of jobs that were remote or hybrid for September 2022. Data
was obtained from over 10,000 surveys obtained over the
internet using a third-party commercial survey provider.
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Remoteness varied from a low of 18% in the transportation
sector to 77% in the information technology sector.

We generated a simple linear regression to test if
remoteness significantly predicted average annual salary
(Figure 1). The remoteness of a sector significantly correlated
with the salary of the sector (p = 0.03). Additionally, salary
changes were annualized (multiplying weekly data by 52
weeks/year). On average, a 1% increase in the percentage
of remote jobs within a given sector was associated with an
increase in salary of $852.27 per year.

Next, we analyzed this data further by including two
potential confounding variables: tenure (the number of years
someone has worked at a job) and education level (defined as
percentage of workers in a given sector with a post-secondary
degree). For this analysis, we had to limit our scope to 8 of the
10 original sectors examined as the sectors of durable goods/
manufacturing and leisure/hospitality did not have sufficient
education data.

A multiple regression analysis was then performed to
test if remoteness, job tenure, and education level significantly
predicted salary. The multivariate regression did not reach
statistical significance (p = 0.15). Additionally, correlations
between job tenure and salary (p = 0.14), education level and
salary (p = 0.90), and remoteness and salary (p = 0.79), were
alsonot  statistically significant (Table 1).

DISCUSSION

As noted above, workers’ salaries, on average,
increase $852.27 per year for every 1% increase in the
percentage of remote jobs within a given sector. Several
potential explanations for this correlation exist. One
explanation could be that companies see financial benefit from
employees working remotely and therefore are incentivized to
share the saved costs/increased revenue with employees to
prevent employees from leaving (11). This may also incentivize
more companies/workers to transition to remote work in the
future. Another explanation could be that remote work leads
to increased competition for employee services by reducing
geographic barriers to hiring by companies in other cities or
states (12). Therefore, employers may need to raise salaries
to compete for the best talent. Yet another explanation may
be that pandemic-related policies encouraged some workers
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Figure 1: The relation between remoteness and salary. Average
US annual salary (US Dollars) correlated with percentage of remote/
hybrid jobs across sectors. The blue line represents the linear
regression model: Salary = $852.27 x (% remoteness) + $30,821.80;
p =0.03 and R2 = 0.45.

https://doi.org/10.59720/24-017

Tenure Education Remoteness Annual salary
Job Sector (% college (% of jobs that
(years) degree) are remote) (US dollars)
Utilities 6 12.30 45.82 $109,092.88
Information 4.2 77.00 76.81 $90,868.96
Financial activities 45 74.40 41.28 $85,882.16
Wholesale trade 4.9 50.80 55.06 $75,196.16
Durable goods )
manufacturing 53  Notavailable 58.38 $72,435.48
Manufacturing 52 50.80 58.38 $68,373.76
Transportation and 5 , 26.00 19.29 $58,473.48
warehousing
Healthcare/hospital 3.9 62.00 42.54 $57,437.12
Retail trade 2.8 36.7 24.89 $37,329.76
Leisure and 2 Notavailable 17.78 $28,314.52
hospitality . ! i

Table 1: Sector-specific data. The average tenure (in years),
education (% of workers with post-secondary education), remoteness
(% of remote/hybrid workers), and salary (yearly) for each sector
used in the analysis.

to leave the workforce entirely, thereby reducing the supply
of workers available and leading to increased salaries for the
remaining limited supply workers (13).

Despite these results and potential explanations,
there are limitations to this study. As presented in our second
analysis, when accounting for the confounding variables of
tenure and education, this correlation between remoteness
and salary lost statistical significance. This suggests that
the association between remote work and salaries is more
nuanced, with varying impacts on different sectors and
different groups of employees.

One could also posit that job sectors more suited
to remote work tend to pay higher salaries (Information
technology, financial activities). However, the highest paying
sector in our study, Utilities, appeared to have less than half of
employees working remotely during the relevant time period.
This suggests that the explanation of sectors more suited to
remote work having inherently higher salaries may not explain
the larger correlation observed. Additionally, future research
could quell these concerns by having salary comparisons
between remote and onsite workers done within a certain
company or sector to see how remote work affects the pay
gaps between otherwise similar workers in similar sectors.
This distinction would help clarify the extent to which remote
work affects salaries as opposed to the other confounding
variables mentioned.

We conclude the average remote worker has a
higher salary compared with the average in-office worker.
Additionally, companies may realize increased profits through
remote work, assuming increased worker productivity.
Remote work correlates with a ~13% increase in productivity;
9% of the increase is due to more working minutes (because
of less commute time, fewer breaks, less sick days), and 4%
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is attributed to higher quality work (6). This suggests that
companies should favor remote job growth where possible.

Conversely, a surplus of remote workers may hinder
wage growth. Companies may not continue to see continued
productivity increases from remote work. Beyond a certain
level of remoteness, or after a certain amount of time passes,
the increase in salaries may eventually flatten. Nonetheless,
at least in the present, more remote work could benefit both
employers and employees. These benefits could translate
into a higher GDP and an overall improved national economy
(14).

The above conclusions could be further expanded
upon in future studies. Perhaps with the use of a larger data
set, it may be possible to identify a statistically significant
correlation between remote work and salary on multivariate
analysis. If a correlation is observed in a larger data set,
even after adjusting for education and tenure, this may help
establish a causal relationship.

Additionally, future research may also explore
temporal trends. The data presented here were from
September 2022, and we were only able to investigate the
relationship between remoteness and salary during that
period. Perhaps by comparing trends across time, we would
be able to better understand future implications of remote
work.

MATERIALS & METHODS

Data used was acquired from the Work From Home (WFH)
research online database and the Bureau of Labor Statistics
salary report (15, 16). For the initial linear regression, we
used just salary and remoteness, for which 10 sectors were
considered: utilities, manufacturing, retail trade, financial
activities, transportation and warehousing, information
technology, wholesale trade, healthcare, durable goods/
manufacturing, and leisure/hospitality. Remoteness was
calculated by taking the percent of onsite workers and
subtracting it from 100%, as both remote and hybrid workers
are included in the remoteness of a sector. The linear
regression analysis was performed in Google Sheets and
was modeled (Y, ~ AX, + B), where the salary variable was
set to Y and the remoteness variable was set to X.

For the multiple regression analysis, data regarding
tenure, salary, and education were collected (measurements
specified in Table 1) from various Bureau of Labor Statistics
reports (16-18). For consistency we obtained these data
points from September 2022. Tenure across sectors ranged
from 2 years (leisure and hospitality) to 6 years (utilities).
Education level (quantified as the percentage of survey
respondents with a college degree) ranges from 12.3%
(utilities) to 77% (information). The sectors of durable goods/
manufacturing and leisure and hospitality were excluded from
the multiple regression analysis, due to lack of the education
data for these specific sectors.

In our analysis, the salary variable was set to Y,
tenure variable was set to X, remoteness variable was set to
Z, and education variable was set to W. A regression equation
was modeled (Y, ~ AX, + BZ+ CW,) in Google Sheets.
The equation for the fitted regression model was salary =
-$10,138.84 + $16,706.66 x (job tenure in years) + $52.84
X (% of workers with a post-secondary degree) + $165.07
x (% remoteness), with a standard error of $16,253.74. The
software program extension XLMiner Analysis ToolPak was

https://doi.org/10.59720/24-017
utilized for both linear regression and multiple regression (19).
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