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EXECUTIVE SUMMARY

The COVID19 pandemic forced dramatic shtetm changes in commute and work patterns

onto residents dbeorgia, with longeterm effects that are not well understdaodn traffic,

transit demangdvehicle ownershipand residential location, among others. Henceyveduating

what we used to know about travel and activity patterns is essential in develophugdazuaid
transportation plans and policies for the p8&iVID era. Therefore, this study aims to capture

the postCOVID work and commute patterns of Georgia workers and examine how the patterns
are associated with the chaoactdristicssefevanttotkaveli dual a
behavior and demand. To be more specific, the main topics of interest include (1) the adoption
rate and frequency of working from horh€) characteristics of employees working from home
(separately for those with l@wand higler frequencies), (3) activity patterns on telewogé

days, and (4) differences in commute patterns (e.g., commute length and mode), vehicle
ownership status, and residential location across worker (gpageleworkers, nofusual

teleworkers, and usual teleworkers)

The research team administered a survey specifically designed to collect information on attitudes
on various topics, job characteristics, work and commute patterns, vehicle ownership status,
residential location, and sociodemographic traits. The survayndtted in Qualtrics) was

distributed online for the time and cost efficiency in data collection and entry, in view of the

short project timeline (March 1, 2022November 1, 2023). The survey design process started a

'n this summary, we wil/|l use the acronym AWFHO to mean
AiTel ewor ki ngo ( TWi pag yvork fremhaoimedr altereative talevork locationpstead of the

regular workplaceor custometocations See Section 2.1.2 for ka@efinitions in the surve\A| s o, fAfsel ewor ko
abbreviated to ATWO as appropriate in this summary.
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few months earlier than the official start date, which enabled to start data collection in March

2022.

Survey respondents were recruited from two sampling frames: (1) an online opinion panel (OP)
managed by Qualtrics, and (2) the Georgia respondents who indicated their interest in
participating in future surveys when they responded to the 2017 NationahtdadiF ravel

Survey (NHTS) and/or the survey administered@enrgia Department of Transportation

(GDOT) Research Project (RP)-B. (The Impact of Emerging Technologies and Trends on
Travel Demand in Georg)aDatawere collected from March 22, 2022 tonk 30, 2022

(N=1,978) for the OP survey and from March 14, 2022 to May 31, 2022 for the recontact survey
(N=228). After conducting quality checks and data cleaning to fix or remove cases with many
invalid, inconsistent, questionable, and missing responses, we redauoeking sample of

1,931 cases (OP survey: 1,710, recontact survey: 221). Subsequently, we developed sample
weights to make the sample more representatitieesftudy population (i.e., adult workers in
Georgia) with respect to key sociodegraphic traits, employmestatus WFH engagementand
residential locatiomegion The resultingrimmedweighted sample (see Section 2.3.3 for details)
closely represents the study population with respect to the ten variables used in sample

weighting.

Chapter 3 (EmpiricaFindings) presentthekey findings we obtained from thiemmed
weightedsample. V¢ primarily make comparisons amongnkertypes and regiontypes. The
three worker types ar @&FHfonfslldays at leastltheeavtoneskaer 6 ( UT

week , HAso@ml t el ewdrWEH fordull dajsUeTswhan three times a weekd

SWe  wi || use the term ATWerso to refer to UTWers and NL
7



indrel eworkero (NTWer). thEABL t M$(AAI rceogatherni etsy)p, e sf

MSAS©O45 count i-M3SAQ @HT d Bection2i3E or)more detaisPlease
note that wor ki ng working(aba cérthirulécatiorfdrahgentirenorrdal c at e s
work schedule thatday whi | e wor ki ng f warkingfor énly somdofithel day o

normal work schedel

Listed below arselectedkey questionsvith shortanswers from thedimmedweightedsample

representing Georgia workers in the spring and early summer of 2022

1 What share of workers can telework (Section 3.T}e (maximum)feasible telework
frequencyis restricted by the permission of supervisor(s) and the natubhe jfb. In
Georgia, 25.6% of workers are allowed to telework at least once a week (ATL MSA: 31.9%,
other MSAs: 18.7%, neMSA regions: 10.8%) and 17.6% are allowed to telework at least

three times a week (ATL MSA: 21.7%, other MSAs: 13.4%,-RNSA regions: 7.4%).

1 How often do people telework, at various kinds of locations and amounts of the workday
(Section 3.27 The most popular way of teleworking is working from home for full days. For
instance, the statewide share of employees working from home for full days at least once a
week is24.1% (partialdday WFH: 12.6%), while the corresponding sharesvianking at
alternative telework locations are much lower (full day?6, partial day4.1%). The ATL

MSA has substantially more employees WFHeast once a week (fuday: 30.6%, partial

4 TheAtlanta Sandy SpringsAlpharetta, @orgiaMetropolitan Statistical Are6MSA).
5 SeeTable4 for the full list of 14 MSAs
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day: 14.7%) compared to other MSAs (full day: 15.8%, partial day: 10.3%) ard 84n

regions (full day: 11.6%, partial day: 8.0%).

What percent of workdays are teleworked (Section 3.31f)& typical weekGeorgia

employees work 4.07 full days on average, with 2.75 full days at their regular workplaces
(RWs) (67.6%), 0.82 full days from home (20.1%), 0.11 full days at alternative telework
locations (2.7%), and 0.39 full days at customer locations (9.6%re;128.8% (20.1%

(home) + 2.7% (alternative telework locations)) of full workdays are teleworked. The share is
largest for the ATL MSA (28.3% = 25.4% + 2.9%), with other MSAs (6=213.2% +

3.0%) and nofMSA regions (10.8% = 9.8% + 1.0%) following well behind.

How often do employees in each worker type WFH (Section 3.312haverage week,
NUTWers work 0.80 full days and 0.79 partial days from home, while (by definition)

UTWers WFH much more often, especially for full days (4.15, plus 1.04 partial days).

How does the distribution of worker types differ by region type (Section 3.4 h§E?share
of UTWers is much higher for the ATL MSA (21.1%) than the shares for other MSAs
(10.5%) and notMSA regions (7.0%). Similarly, the ATL MSA has a much greater share of

NUTWers (19.9%) than other regions (other MSAs: 12.3%;M&A\: 13.9%).

For what types of organizatios do employees in each worker group woakd what are
their employment types (Section 3.2E8mployees who WFH for full days often are less
likely to work for education or health care organizations (NTWer: 17.1%, NUTWer: 14.4%,

UTWer: 9.0%). On the other hand, the share of those who arensplbyed or working for



family-owned businesses is larger for TWers (UTWer: 25.0%, NUTWer: 23.2%) than for

nonTWers (14.6%).

Does each worker type have distinct sociodemographic traits (Section 3. \8¥?s are
more often highly educated, working failine, racially diverseliving in the ATL MSA,
havinghigh household inconsgandbelonging to a smaBize household (with one or two
adults) Between the twd@Wer groups, NUTWers are more oftgounger,male not self
employed, andhaving (nonradult) children in thehouseholdut UTWers are more often

older, female selfemployed, anthaving no children in the household.

How do the three worker groups differ attitudinalBection 3.4.4) On average, TWers are
more favorable toward necar travel modes (transit, walking, and bicycliray)dmore pre
environment, urbanite, and lifand jobsatisfied. With the most positive attitudes toward
TWing, UTWers are the most teslavvy but the least proarowning and careeosriented.
Consistent with being more often selhployed, hey are more inclined to think they are
autonomoustwork and their performance at work is measwrabbmpared to the workers
in other groups. NUTWerareconcurrently the most travetressed and commupesitive.

At the same time, they are the most-fgramwork and most concerned about vifairkily

interference (althougbn averageall worker groups disagree thhte latteris a problem).

How has the share of each worker type changed since before the C&ldpandemic
(Section 3.5)7ThepreCOVID (2019)UTWer shares are 6.94% in Georgia and 8.84% in the
ATL MSA. The increase in UTWers during the pandemic was greater in the ATL MSA; the
2022 shares are 16.34% in Georgia (9.40 percentagegpant 20.97% in the ATL MSA
(12.13 percentage poigij. The shares of NUTWers increased from 6.40% to 17.00% in

10



Georgia (10.6@ercentage point) and from 8.15% to 19.71% in the ATL MSA (11.56
percentage point). Overall, between 2019 (ppandemic) and 2022, TWer shares increased
by a factor of 2.5 (from 13.34% to 33.34%) in Georgia and by a factor of 2.4 (from 16.99%

to 40.68%) in the ATL MSA.

Whendo workerstelework? (Section 3.61)? Full-day TWing occasions occur more on
weekdays than weekend daysd are more likely to begularly scheduled and prearranged

(compared tgartial-day TWing occasions).

What outof-home activitiesare conducedon teleworking days (Section 3.6.3)%?hen
respondents who telework at least once a month (whether from home or from an alternative
location) were asked about their @ithome activities on their last teleworking day, slightly
more than a quarter (27.2%) of those who teleworked for a fyl{aathat day) stayed

entirely at home, but only 13.6% of those who teleworked for a partial day did so.
Interestingly, 9.7% of the former group still commuted on that day (which is more than
expected; see Section 3.6.3 for potential explanations), 2666 of the latter group did

so. The preference for eof-home activities turned out to be rather similar between the two
groups. However, the former group conducted
last teleworking day (14.7%) particularyore than the latter group (7.6%), which is within
reason considering the better flexibility in time and location on alfylteleworking day.
Another activity that the former group (34.4%) conducted more than the latter group (28.5%)

i s Aexerciseo.

How does teleworking impact outtf-home activities (Section 3.6.4Respondents who

reported a specific otdf-home activity conducted on the last teleworking day were asked

11



how teleworking affected the activity. We found that teleworking affect®@bbbome

activities in various ways for all activities to some extent. The activities that are relatively

more likely than other nebommute oubf-home activities to have been clutted at a

di fferent time (within the same day) are fAex
(32.3%). On the other hand, the activities that are relatively more likely to have been
switched to the | ast telewamklgpgfdagntisom( &8
Aper sonal businesso (37.4%), and Agener al er
of those whoreleptoed etdr dwelr& (19. 2%) on their
the activity at a different place due to telewngk(compared to other nesommute

activities).

1 How does vehicle ownersHipliffer by region type (Section 3.7.1%tatewide, 4.1% of
respondents reported having zero household vehicles (ATL MSA: 5.0%, other MSAs: 3.1%,
nonMSA: 2.6%). Controlling for the number of adults in the household, the distribution of
vehicle sufficiency is somewhat similar in other MSAs and-RISA regions. Howesr,
workers in the ATL MSA are less likely to belong to a vehsatieplus household (vehicle

count> adult count) than workers in the other region types.

1 How does vehicle ownership differ by worker type (Section 3.712)@ share of respondents
with zero household vehicles is largest for NTWers (4.8%), followed by UTWers (3.2%) and
NUTWers (2.3%). At the same time, the NTWer group has a more varied vehicle count

distribution (than TWers) and, in fact, also hashlyhestaverage vehicle count. UTWers

For brevity, we use fownershipo or Ahavingo vehicles t
provided by an employer.
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have the highest shares belonging to a household with a sufficient or surplus number of
vehicles (72.0%) (NUTWer: 66.0%, NTWer: 67.5%). On the other hand, NUTWers are most
likely to be in vehicledeficit households (31.7%) and least likely to be in veksaiglus

households (13.2%) across all worker groups.

Is teleworking associated with changes in vehicle ownership since the pandemic began

(Section 3.7.3)5tatewide, more workers experienced an increase in the household vehicle

count (15.6%) than a decrease (7.1%) since March 2020 (i.e., immediately before the

COVID-19 pandemic). NUTWers experienced changes in both directions the most (increase:
19.6%,dease: 8. 2%). On the other hand, the sha
(11.4%) and their share for ntelownes#ia®3¥®0 i s on
for NTWers). This implies that the impact of tulay WFH frequency on the household

vehicle count is neither unidirectional nor monotonic.

To what extent (if any) did the pandemic influence changes in household vehicle

ownership (Section 3.7.4)Phe respondents with any changes (i.e., increase, decrease, or
replacement) in household vehicles compared to March 2020 were asked how much the
COVID-19 pandemic influenced the househol dés d
those who respondedtha t he pandemi ¢ had adtheldecsientis s o me w

much greaterfoi decreaseo (51.4%), compared to Aincr

(21.9%), the order of which is true for all worker types.

Who is more likely to have pandemielated changes in household vehicles: ndiWers,
or TWers (Section 3.7.4)For all types of changes in household vehicles (i.e., increase,
decrease, and replacement), TWers are more likely to associate their changes with the

13



pandemic than neimWers are. Specificallythe shares of respondents who responded that

t he pandemic had at dl ¢ &t hfousmeawh altbs idrefcli Llse n
is much smaller for the NTWer group (23.6%, 38,%nd 17.8% of those who experienced

an increase, a decrease, and replacement, respectively, gave that response) than for the

NUTWer group (43.%, 80.26, and 31.1%) and UTWer group (3%271.26, and 29.2%).

1 Who drives more (Section 3.8)he shares ofesspondents who do not drive even
occasionally are the lowest for workers in #dd8A regions (5.8%) (ATL MSA: 6.9%, other
MSAS: 7.7%) and for NUTWers (5.3%) (NTWers: 7.2%, UTWers: 7.3%). The statewide
average weekly VMDf workers is 122.8 miles (ATL MSA: 117.1 miles, other MSAs: 116.5
miles, noAMSA: 157.1 miles). UTWers drive substantially fewer miles on average than
other worker groups in all region types, which is most prominent iAMi®A regions with

distinctively hgh average weekly VMD of NTWers.

1 How does commute distance relate to teleworking status (Section 3.M&3? NTWers
(92.8%) and NUTWers (90.9%) go to the RW at least occasionally, while only less than half
of UTWers (45.9%) do. Slightly less than four out of ten UTWers (37céhotwork at a
northome RW (sedemployed with homdased job: 21.2%, no RW: 16.5%), and around one
out of ten (9.3%) do not go to their rbonme RW (even though they have one) due to
COVID-19. Among those who have a ntmame RW, the median and mean distancedo th
RW is 10.0 miles and 14.1 miles for NTWers, but the values are much larger for TWers
(NUTWers: 12.0 miles and 18.3 miles, UTWers: 15.1 miles and 44.3 nAléa)ge gap
between the median and the mean for UTWers stems from the relatively high share of

UTWers with a nofhome RW who live at least 100 miles away from the RW (3.7%).
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1 How do TWers commutéSection 3.9.2) In Georgia, driving alone ithe prevailing
commute modé83.7% of those working at the RW for full days at least once a week and
71.2% of those doing so less than once a week). Carpooling is the second most popular

mo d e : 18amR (i weeko) and .Bheshétesfofirdehalingc e a we .

bus/train, and walking range from 2.5% to 4. 2Rmong the respondents who work at the
RW for full days at least once a week, the primary commute mode is more likely to be
driving alone and less likely to be carpooling or walking for TWers, than foiThders,
conceivably due to their long commute distas This is more so for UTWers because they

live farther from the RW than NUTWers do.

1 In what kinds of neighborhoods do teleworkers live (Section 3.10Hn@ortionally, many
more TWerdlefine their neighborhoods as an urban or suburban area (NUTWers: 74.0%,
UTWers: 79.9%) thannemMWer s do (62. 0 %) . Il ntriguingly, t
are larger for NUTWers3(L.3%0) than for UTWers41.2%) , whi |l e t he shares
dwellers are larger for UTWer58.8%) than for NUTWers42.9%). The high share of
UTWers living in a suburban area mayretated to their high shares of older wers and

ATL MSA residents

1 Are teleworkers more residentially mobile than na@leworkers (Section 3.10.2)he
share of respondents who moved to their current neighborhood in 2020 oa aftere(the
outbreak of the panden)is 20.9%, which is more than the share for 20079( & wi t hi n

five years but before the pandem(ty.3%), indicating the increased mobility of workers

”The commute mode shares for those working at the RW for full days at least once a week add up to a value larger
than 100%, because a worker can have more than one primary commute mode when two or more modes are tied for
most frequently used.
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since the outbreak of the panden@.Wers have the highest shares for both move periods
(2020 or after: 23.9%, 2012019: 20.6% across all worker types. This agrees with the fact
that UTWers would have more flexibility in residential relocation due to their low frequency
of commuting to the RW and small household sizes. In contrast, NUTWers have the lowest
share of those who modéo their current neighborhood in 2020 or later (17.3%), potentially
because they still go to the RW quite often and gendrellyng to larger households (with

more constraints on residential relocation).

1 Are teleworkers more likely than neteleworkers to be planning to move (Section 3.11.1)?
When askedhow likely they were to change where they live over the next three ¥€a8%
responded that a move within three years is unlikely for 88 said it is likely, and the
restl.2) were neutr al (i .e., selected fisomewha
types do not stand out, but UTWers are most inclined to think a move is likely (40.2%),
while NUTWers are least likely to think so (35.1%&flecting the flexibility in residential

relocation revealed in Section 3.10.2.

1 Where do TWers want to move, if they do move (Section 3.1 A&)@ng respondents who
think a move within threeyearsast | east fAsomewhato | ikely, TW
a firm idea about whether they are going to stay within the current city/region or not; the
share of respondents with no idea is markedly higher for NTWers (27.4%) than for
NUTWers (20.0%) and UTWser(21.2%). NUTWers (who think moving is at least somewhat
likely) are more inclined to expect to stay within the current city/regior8{89compared to
33.7% for NTWers and 35.3% for UTWers), consistent with the earlier findings that

NUTWers (in totalhave lowemobility in terms of residential location. However, compared
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to their current locatioNUTWers who think moving is at least somewhat likely tend to
want to live in a more urban place with more larsg variety (assuming that they move),
even though many NUTWers (in total) are already livingriman neighborhood81.5%,

compared t@21.1% for UTWers and.7.96 for NTWers) according to Section 3.10.1.

1 How feasible id Georgia workers expect teleworking to meabout a year (March 2023)
(Section 3.12.1) Overall, Georgia workersxpecedto seeenhanced TW feasibilityn the
future At the time of data collectio(Spring 2022) TWing wasii n e v e r ofor6Zz80s i bl e
of workers, but only 8.1% expected it never to be feasible in March 2@28ong
respondentexpecting tovork for pay in March 202320.9%6 and31.3%6 expeotd TWing to
befeasibleat leasthreetimes a week andt leasioncea weekrespectivelywhereasonly

17.%% and25.9% of them hd such feasibiliy frequengesin Spring 2022

1 How often dd workers expect (and prefer) to telework in about a year (March 2023)
(Section 3.12.2) At the time of data collection (Spring 20220)patfour inten workers in
Georgia 40.86) TWedin any form even if only occasionallyHowever,47.5% respondents
expectdto do soa year laterwhich seems to baveroptimisticconsideringhat TW
occasiondave been slowly decreasing with slight fluctuations since 2022, and may have
now roughly stabilizedBarrero et a] 2021).These expectations are driven in large part by

the preference for TWindg5.6% of respondents reportguiefering to TW in March 2023

The lastchapter (Chapter 4) provides recommendations and policy implicatibres potential
additional analyses of the datere suggested for further improvement in the understanding of
work patterns and their impacts: (1) testing othays of grouping workers with both partiddy
and fulkday WFH frequencies (oeven more elaboratelwith all eight work pattern variables in
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the dataset)2) estimating tbaggregate models of WFH, vehicle ownership, VMD, and/or
residential locationand (3)crossreferening the findings in the present study with the findings
in GDOT RP 1631 (Kim et al., 2019and RP 184 (Kash et al., 2021)The latter two studies
also involve statewide survey samples (both mostly collected in 2017), and comparison on a
number of benchmark indicators would provide a detailed look at the changes oveyeafive

period thaiended as the pandemic was winding down.

We also provided a few suggestions for future data collection activities. First, whenever possible,

it is more than worthwhile taskrespondentaboutthar willingness to be contactddr future
surveysandtheir preferred contact metho¢i$ willing), which can bring a good number of

high-quality responset® future surveystrelatively minimal cost. Second, for improved validity

of descriptive analysed,is imperative to prepare adequate measures (e.g., set proper quotas

when collecting the data, delop rigorous sample weights afterwards) to deal with potential
oversampling of specific segments of the population when administerimgjiaa survey Third,
moving from Aspecificdo to Ageneral 6 when meas
guality. Lastly, we suggested collecting information alibatravel and activity patterns of

household members other thiwe survey respondents themselviesfurther investigate the

impacts othework patternsob ne wor ker i n a hotadavedl d on t he

travel/activity outcomes.
Key policy implications of this study are as follows:
1 This studyoffers a snapshot tfieteleworking amountsandresulting travel and activity

patterns of Georgia workers in 2@ However, this study is limited faroviding only first-
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order insights intthek ey dr i ver s of t el requiing further sffortstor a v e |

better understand the relationships between teleworking and travel/activity patterns.

1 We recommenthattransportation plannecarefully monitor how teleworking evolves and
proactively equip regional demand models with capabilities to incorporate teleworking and

its transportatiomrelated impacts to travel demand forecasting.

1 Wecomment orthe need for ubiquitous, reliable, broadband infrastruc¢tusaighout the
state,not only to remove constraint on the ability to telewqrbut also for the many other
societal and personal benefits it bringge recognize that the State of Geolgialready

addressing this need.
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1. INTRODUCTION

1.1 ResearchBackground

Commuting remains the linchpin of daily travel patterns in most urbanized areas, with its diurnal
peaks, its role as an anchor to other local busiretated and nowork travel, and therefore its
contribution to congestion, fuel consumption, pollutioreemhouse gas emissions, and safety.
However, the COVIB19 pandemic has upended historical trends with respect to working and
commuting, with the result that we no longer kn@w at leastareless sure abouthings that

used to be well established. $ferm behaviors have diverged in many ways from the pre
pandemic past, and firstrder changes are being followed by seeorder adjustments: an
additional car may have been purchased to handle former transit trips, a job loss may have
caused younger dividuals to move back in with their family of origin, other families may have
replaced an apartment in the central city with a suburban house with a yard for the children to
safely play in and space for two adults to work from a@wiFH®), and still other employees

may now be living several hundred miles away from their employers, with only occasional

Acommut eso.

But how longlived are these changes? To what extent have the more easily reversible changes
snapped back in the aftermath of the pandemic
as in vehicle ownership and residential location) contributedviatraeel patterns? The answers

matter a great deal to state and local transportation planning, affecting issues such as gas tax and

8l'n this report, we wild/ use the acronym AWFHO to mean
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toll road revenues, traffic volumes, transit revenue and operations, business district retail,

residential location trends, real estate development and future urban form, and many more.

What precedes answerisgch questionsn fact,is having a good picture of the current state.
Hence, lhe objective of this research is to analykethe postCOVID commute and work
patterns of a representative samplemployed adultgn Georgiaand (2)the associations that
the patterns have with othiedividual and householcharacteristics related to travel behavior
and demande.g.,sociodemographicharacteristicsattitudesyehicle ownership, residential
location). Some specific research questions include, but are not limited to: (1) What are the
adoption rates and frequencies of working from home in Spring 2022, representing a post
COVID new rormal? (2)What demographic, geographic, and attitudinal characteristics are
associated with adoption/n@uoption, higher or lower frequencig8? What outof-home
activitiesdo workersconducton teleworking days (i.edays ofworking from home or at
alternative telework locationsee the definitions iBection2.1.2? (4) What is the distribution

of oneway commute lengthand commute mod@snd(5) What is the relationship between the
work-from-home frequency and househaluaracteristics (e.g., household size and composition,

vehicle ownership, and residential locati®n)

To answer these research questiorsdesigeda surveyandadministeedit to a large sample

of Georgia workers, weighted to be representative oétingloyedoopulation.Passive forms of

data collection (e.gtraffic and passenger counts) are ubiquitous in our digitized era, and there is
no shortage of highly aggregated information about nearltirmalchanges in many of the
behaviorsand traitsdescribed above. In addition, the Next Genergi&@22)National

Household Travel Survey (NextGen NHTS) will provide a disaggrdgatd snapshot of travel
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behavior once the data are initially cleaned and reledisther source of dathowever,
provides insights into the preferences, constraints, motivations, and intentions that not only
explain current behavior, but also help predict likely future beh&waoproperty that is essential
if planning is to be proactive rather than merely reaggeeMokhtarian (2018) for more detalil

on thevalue of survey data in transportati@search anglanning.

This reportfocuses orthe processf survey design and administratiagta collection and
cleaning, and descriptive statisticskefy variablegby region and worker typeprovidinga
snapshot of Spring 202@ Georgia Through a detailed examination of commute and work
patternsand associatealtitudes andbehaviors (e.g., oudf-home activities, vehicle ownership,
residential location}the results from this studgre expected toontribute to improved
forecasting ofravel behavior andtheroutcomesisingmodeling tools ofseorgia Department
of Transportation (GDOTAIso, comparing thé&ndingsfrom this study with those from
previousGDOT research projecthat investigategdimilar topics(e.g.,RP 16-31: The Impact of
Emerging Technologies and Trends on Travel Demand in Geg{giaet al., 2019)RP 1824:
Analysis of the Georgia Adah to the 201€017 National Household TravBurvey(Kash et al.,
2021) will enhance the understanding of the chasgese the pandemithereforgotentially
benefiing transportation planning and policgaking inmultifacetedways In addition this
reportsuggests son@otential ways tanake use of the data from this studyuture research

providessuggestiongor future data collection activitieanddiscusses sonm@licy implications

1.2 Structure of the Report

The remainder of this report consists of ththaptersChapter 2fiSurveyDesign and

Administratioro, explains(1) thesurvey design, contentsnd administratio2) quality checks
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anddata cleaning preduresncludinghomeaddress geocodingnd(3) development ofample
weight. Chapter3 (iEmpirical Findingdé ) d e s ckeyififaliegs alohghaenumber of
dimensionsChapterd presenti Concl usi ons an dwhRhghdightthemdimt i on s «

findings andprovidesuggestions for future studies.
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2. SURVEY DESIGN AND ADMINISTRATION

This chapter outlines the survey design and administration process. Section 2.1 discusses the
survey design and its contents; Section 2.2 describes the data collection activities; and
Section2.3 explains the cleaning and preparation processes that were undertaken to maximize

the quality of the working sample to be analyzed in the remainder of this report.

2.1 SurveyDesign

This section discusses how the research wesigredthe surveyThe first subsection deribes
thedesign processhe second subsectiexplains the key definitionssed in the surveyand the

last subsectiosketcheghesurvey structure ancbntents.

2.1.1 SurveyDesignOverview

As aforementioned,usvey datacan provide valuable informati@boutrespondentthat cannot
be obtained from othesourcege.q., attitudepreferencegnotivations/constraints related to
choices theynade expected future behavioMaking the most out ahese benefitsve
designed survey colledhg information on current behavior with respecWté-H, commuting,
vehicle ownership, and residential locatamwell as attitudes on various topi€sr improved
insight into what respondent®, we alsoexplored what thego not do(such asvhy they do not
go to the regular workplace if they do pjand whether teleworkinchangedwvhat they doAt
the same time, wasked abouwvhatrespondentsxpect to dan the future (e.g.expected
changes in theresidential location Thelast section of theurveyobtains standard

sociodemographimformation (e.qg., sex, birth year, race, ethnicity)

The surveyas distributedonline afterbeingformatted inQualtrics Qualtrics isan online

survey platformto which theGeorgia Institute oT echnology (Georgia Techphisa site
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license An online surveywaschosermainly because of its rapidity idata collection.
Considering thahorttimeline for this research proje¢March 1,20227 Novemberl, 2023),it
wasnot practical tocollect datathrough a paper survdyecause of the time required for printing,
delivering, andetrievingquestionnaired-or exampleit took about a montfor theresearch
project team of GDOT RP 181 to obtainthe first responsafterthey ordered printing through
Georgia Tech Printing & Copying Serviceanddelivery throughtheU.S. Postal Service
(according tdSection 4.2 oKim, Mokhtarian, and Circella (201P)n addition, implemerng

anonline survey sassthe timeand cost oflata entry.

Spring and fall are considered the best times to conduct travel bebamieys to avoid the
unusual travel patterr{as well as the added difficulty in reaching respondexstsdciated with
the summer vacation period and the winter holiday sed$me was no flexibility in theproject
termination date odlovember 1, 2023n view of that,collecting the data as late as fall 2022
would not leavehe research teaenough time for data quality checks, data cleaning,
development of sample weights, analysis, and report writing. Accordingly, theledarmined
to start the data collection in late March 20Ralancing the time needed to design the survey
against the need to minimize the impact of Easter (April 17, 2022) and school spring breaks.
Working backward from that targeghe surveyand samplinglesign procegshad to be
launched severahonthsbefore the official start date of the projéahich wasMarch 1,2022).

A number oftaskswere completed during dlse earlymonths determinng key definitions,
designng the surveylogic andquestionsprepaing the survey documenit Microsoft Word
format),andcreatingthe onlinesurvey reflecting the survedocumentAfter the official project
beginning Marchwas devoted t@btainingapproval fromthe Georgia Tech Institutional

Research Board (IRBp(otocol number H2209Japproved on March 10, 20R&ndpretesting
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the survey (both internally and externaligimprove andinalizeit. As discussed in Section
2.1.3,the surveywas distributedo two different sources of respondentsich made it

necessary to prepatwo versions ofhe surveyalbeitwith only marginal differences

2.1.2 KeyDefinitionsin the Survey

Any survey of teleworking should pay careful attention to definitions, since a wide variety of

work arrangementsliffering substantially in their travel implicationspuld be considered to

qualify for the term(Mokhtarian et al., 2005Accordingly,it is important to try to ensure that

the respondentsd and analystsd concepts of wh
in similar need of explicit definitianThereforewe clarifieda few terms regardingork location

andwork arrangemerdt the beginning of the survey sectregardingcurrent(tele-)work

patterns (se8ection C of thesurvey documenh Appendix A).In addition, severahore terms

areexplained multiple timem the survey

The key definitions are as follows

1) Theregular workplace (also calledd R WO  h eim teisaepdr)endicatesthe main
location ofa r e s p empbbyemfithé spondent usuallyorksfrom home, but
sometimes mesphysically with other people at another location of his/her organization,
that other location is the RW, even if it is far awkiythe respondent iselfemployed
andhis/herjob is based at home (eversifie often trave to customers or elsewher#)e
respondent is told th&iome isconsidered theegular workplacebut to minimize
confusion s/ he is only shown responses | ab

wo r k pinh@&5deSection C
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2) Alternative telework locations are places (other than home) where a respondent
teleworks They can balternative offices in a different building of his/her organization,
telework centers/coworking spacesy.,WeWork or Regus), coffee shops, paisdbr

libraries.

3) Customer locationsarethe places where a respondgaéesto the customefnot the

converse}o provide inperson service®(g.,housekeeping, caregiving, repairs).

4) Teleworking ( al s o c iagd’hexedfterfinlté reportifers to doing paid work
from homeor alternative telework locationsstead of theegular workplaceor customer
locations Evenif home istheregular workplace, working from home is considkre
teleworking.However, teleworking doesotincludeworking overtime at home (e,g.
after hours, during the weekend), moonlighting (working a side job) from home, or field

visits.

5) Working for afull day meansworking at a certain location for the entire normal work
schedule that day. A r espondshetypicallywrks mal w
on a given day. For instancesthenormally works a 1hour shift on Mondays, his/her
full daywould be 12 hours that dajlowever, ifs/heis a paritime worker normally

working 5 hours on a certain day, his/hdr daywould be 5 hours that day.

6) Working for apartial day means working at a certain location for only some of a

respondent ds nor mal wor k séhegbestatbelReVinttheat day

ATel ewor ko and fAteleworker(s)o are abbreviated to @ATWO
Please see the formal definition of TWers in Section 2.3.3.
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morning, comsback home at noon, and wattkie rest of the day at home, that counts as

apartial dayof work at the RW and partial day of work at home).

7) Theprimary job indicatesthe job at which a respondembrksthe most hours $/hehas

more than one job.

8) A householdrefersto people who live together and share some financial resources.

Housemates/roommates are usually not considered members of the same household.

2.1.3 Contents of th&urvey

Two versions othe surveywere preparegdbecause we recruited respondents from two different
sources(1) an onlineopinion pane(OP)managed byualtrics and(2) the Georgiarespondents

who agreed to be recontacted for a future survey when they participaibe®017 National

Household Travel Survey (NHT@nhdor the surveyadministered for GDOT RP 18l (The

Impact of Emerging Technologies and Trends on Travel Demand in GErglee wo

versionsof the surveyhereaftereferred to athet OP sur vey o f orthet he f i r st

Arecont act sur veylavefadewdiffelerecessecond sour ce)

First,the OP survey respondents were incentivized via rewards offered through their
membership in the opinion panel, whereasdirectly incentivized respondents to the recontact
surveyby inviting themto entera drawing for one of five $100 gift certificatd®B guidance
required that we extend this invitationdweery prospective respondent, not only those who

completed the surveyAccordingly, the recontact surveasked for e s p o mdnent s 6

10 Hereafterin this report thesurveysarereferred to as h BHT8 Georgiaaddond ( s e e
https://www.nrel.gov/transportation/sectiransportatiordata/tsde201 ~nationathouseholetravel surveygeorgia
add-on.htm) and then G D O Terding Technologg ur vey 0.

28



https://www.nrel.gov/transportation/secure-transportation-data/tsdc-2017-national-household-travel-survey-georgia-add-on.html
https://www.nrel.gov/transportation/secure-transportation-data/tsdc-2017-national-household-travel-survey-georgia-add-on.html

telephone number, and email addrasthe beginning of the survélyefore theysawthe cover

letten, but also allowed them to skip providing that information if they preferred to complete the

survey anonymously, without being entered into the drawing

Secondjn thelast sectiorof the surveySection G)the recontact survegsked whether

respondents we interested in being contacted again f or any questions

and/ or Afupr sarfvelyl sw met i me inwhatways.e.,fname,ur e o) ,

telephone number, atmt email address}. We were not allowetb ask for contact information

from the OP respondents, for proprietary reasons

Third, with only a few exceptionshe OP surveylid not allow respondents to skip any questions
applicable to thepon the principle that each respondent was receiving the same reward (via
Quialtrics) whether the survey was complete or not, so we may as well have required it to be
complete However,aside from some key questiotise recontact survey did not require
responses ta number of iters) since only the few winners of the drawing would be receiving

any tangible reward and we wished to allow the respomsteb to be somewhat lighter

Lastly,we prepared and sent out recruitment messages to recontacted respondentgasvhich
not needdfor OP respondent¥Ve recruited responderttsthe recontact surveyy sending
invitations via email or postal maksed on the contact information we had. The invitations
contained the link to the online survey and a uniquelétter access codseeFigurel and

Figure?2). Therecruitmentmessagavasslightly shorterfor themailedinvitations to the

1 Only nine of the 221 recontacted survey respondents initially did not provide any contact information, but six of
those agreed to be contacted for futsumeveys when asked that question in Section G, presumably because their
trust and/or interest increased over the course of the survey.
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recontact surveyo fit the invitation on a-3n x 5in postcard. The recruitment message for the
emailedrecontact invitations was similar to the cover letter of the OP survey, with slightly
different content reflecting our prior engagement with the recontact resporiRecastact
respondents whentered (if invited via a mailed postcard)cticked on(if invited via an email
messagedhe survey link and entered the access code first sagppietunity to provide their
contact information for thgift carddrawing, andhen (whether they provided any such
information or insteadwanted to complete the survey anonymously) clicked through to the
survey cover letter, which was again similar but not identical todkier letteifor the OP
respondentgseeFigure3 in comparisorwith the cover letter in Appendix Agonsideringhat
therecontactespondenthad alreadyead the recruitment message be&eeinghe cover

letter.

Recontact postcard recruitment message
(separate from the survey)

Hello!

A few years ago, you completed a survey about your daily travel. Your infor-
mation was extremely valuable to us, and if you are interested, you can find our final
reports at https://rosap.ntlbts.gov/view/dot/57499 and https://rosap.ntlbts.gov/view/dot/56095 .

At that time, you indicated that you could be contacted again for future
surveys. We are writing to invite your participation in our newest survey, which will
ask about your current travel patterns and opinions. Your response is very important
to the success of our study.

If you are willing to complete the survey, we encourage you to do so at your
earliest convenience. All those who visit the survey site will be eligible to enter a
drawing for one of five $100 gift certificates.

Y ou can take the survey online at <Insert Link Here>, using your five-letter access
code:

<Access Code>
If you have any questions, please feel free to contact either the study team at
travel4(@ce.gatech.edu or me personally at patmokh(@gatech.edu, or call toll-free
(888) 404-4818. Thank you again for sharing your thoughts with us!

Figure 1. Postcard recruitment messagéor the recontact survey
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Recontact email recruitment message
(separate from the survey)

Dear [respondent name inserted],

A few years ago, you completed a survey about your daily travel. Your information was
extremely valuable to us, and if you are interested, you can find our final reports here:
https:/tinyurl.com/4a69pv6ém and https:/tinyurl.com/3ayc3kzd. At that time, you indicated that
you could be contacted again for future surveys. We are writing to invite your participation in
our newest survey, which will ask about your current travel patterns and opinions. Your response
is very important to the success of our study.

This subsequent research study seeks to track how work and commute patterns are evolving as
the pandemic is winding down. Will you go back to the way things were, keep doing what you’re
doing now, or something in between or altogether different? This information will help
transportation planners and providers to better prepare for the future.

Y our participation is entirely voluntary, but your individual response is extremely important to
us. Everyone who views the survey will be entered into a drawing to win one of five $100 gift
cards (completing the survey is not required for entering the drawing). The survey should take
about 30 minutes to complete, and we think you’ll find it interesting and fun to do.

Click on the link to participate in the gift card drawing and/or take the
survey: https:/b.gatech.edu/34darve. Please enter your five-letter invitation code to access the
online survey:

<Access Code>

If you have any questions, please feel free to contact the study team either
at travel4(@ce.gatech.edu or by calling them toll-free at (800) 341-1097. Thank you in advance
for sharing your thoughts!

Prof. Patricia Lyon Mokhtarian, Project Director
School of Civil and Environmental Engineering
Georgia Institute of Technology

790 Atlantic Drive

Atlanta, GA 30332-0355

http://ce.gatech.edu/people/faculty/6251/overview
office: (404) 385-1443

Figure 2. Email recruitment message for the recontact survey
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Dr. Patricia L. Mokhtarian

Georgia Tech College of Engineering Clifford & William Greene, Jr. Professor
a8 phone: 1-404-385-1443
S Ch 00'. Of C Vi l an d e-mail: patmokh@gatech.edu

H H H http://ce.gatech.edu/ le/faculty/6251/ i
Environmental Engineering /0 etecom/ciation

s?user=84jTPKE AAAAJ&hl=en

Thank you for your interest in taking the survey! Your participation is extremely important for us to
understand changes in your work and daily travel as the pandemic is winding down, and the longer-term
impacts of those changes on individuals and the transportation system.

To ensure the timely inclusion of your responses in the study, we kindly ask you to complete the survey
by March 31, 2022. If you are unable to finish it by then, we would still welcome it as soon as you can. If
you have questions, please email the study team at travel4(@ce.gatech.edu or me personally at
patmokh(@gatech.edu, or call toll-free (800) 341-1097.

The risks involved in participating in this survey are no greater than those associated with your normal
daily activities. The information you provide may be enormously valuable for other research purposes as
well. If you agree to allow such future sharing and use, your identity will be completely separated from
your responses, and future researchers will not have a way to identify you.

By clicking on - below, you are confirming that you are at least 18 years old, that you give consent
to the Georgia Institute of Technology to use the information you provide as part of this research study,
and that you consent for your de-identified responses to be shared with other researchers in future studies.
Please note, if you decide to pause the survey and want to continue it later, when you click on the original
survey link, the survey will resume from where you left off.

Thank you in advance for your time and for sharing your thoughts with us!
Sincerely,

( atiii - Bl

Dr. Patricia Lyon Mokhtarian
Professor and project director
https://ce.gatech.edu/people/Faculty/6251/overview

Georgia Institute of Technology

School of Civil and Environmental Engineering

Atlanta, Georgia 30332-0355 U.S.A.

Phone: 404.894.9044

A Unit of the University System of Georgia * An Equal Education and I Opp ity

Figure 3. Cover letter in therecontact survey
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The main part of the survdfollowing the cover letterfonsists of eight sectionghich is
common tabothversionsof the surveyexcept that the recontact survey has two additional
guestions in the last section (as described in the previous paradiapitontent of each section

of the OP surveys as followg(please refer to Appendix A for more details)

1) The first sectiorcontained threecreening questionsto check whether a respondent
belongdto the study populatiorRespondents were eligible if they wereeamployed
adult (i.e., age 18 armlder), residing inthe state oGeorgia and located outside of the
European Union (EUdndt he Peopl| e b6 s Re pattbeltinecthep f Chi na (
completed the surveyhe latter condition was imposed to avoid the more stringent
regulations associated with data collected from individuals in those rdgems

http://www.policylibrary.gatech.edu/legal/eieneraldataprotectiorregulation

compliancepolicy andhttps://www.gatech.edu/privaky

2) Section A Your opinions on various topicsasks respondents how much they agoge
disagree witl25 statementson afive-point ordinal scale with optiofss t r ong |l vy
di sagreeo, fAdisagreeo, @ neWetinceatddonetrdpbagr ee 0,
statemenhear the middle of theligh To conf i rm you are stil!/l r
MDisagre® o dgatest respondentéttentivanessto survey questions and instructions
The remaining 24 statementgre designed to measure a@itudinalconstructgelated

to various topicgseeTablel for the fulllist).

3) Section B Your job characteristics pertains taespondents wo r k .Quedtian&at i o n
in this section deal witemploymenstatus work schedule, work hours, jaitle,
typé'sizeof theemployerorganization occupationandwork experienceSomeof the
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4)

5)

guestions specificallyequesinformationaboutthe fiprimary jold (see definition (7) in
Section 2.1.2)This sectionends withl7 attitudnal statementéwith the sameesponse
format asin SectonAneasur i ng r es p o n tharwdrksadd joffsp(sea i o n s

Tablel for the full listof 12 attitudinal constructs)

Section C Your work and telework patterns defineswork locationgthe regular
workplace, alternative telework locations, and customer locatitaiejvorking,and
work arrangemesti.e., full-dayworking and partialday working) and thermeasures
work/commute pattern$ocusing on the fimary job The information of interest includes
the feasike frequencyof teleworking andhefrequency of working at each work
location. Especially, the frequencyfofl-day WFH is used to categorize respondents
into three worker typesee Section 3.3). Thesection endsvith 24 teleworkrelated
statementsassociated witli4 attitudinal constructseeTablel) anda secondrap
statement (askintipe responderit o0 s e | e c Thesé ilkmgsrwerprésgntedo all
respondents regardless of their experience in teleworkirageMho ha never
teleworked anavhose job did not permieleworkng were still requested toespond to

those statements with respectioat teleworking would be like if they were able to do it.

Section D Key aspects of your lifestyleollects information aboutsidential location
and living arrangementg.g.,home addressieighborhood and housing characteristics,
housing tenure statulspusehold compositignThe collected home addressasre
processedo obtainthe associated longitusiand latituds, which werethenutilized in

the development of sample weigkgége Section 3.3).
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6) Section E How you travelis designed texaminethetravel and activitypatternsof
respondents somedetail The section starts witiquestionsabout household vehicle(s).
Whetherrespondentdrive, howtheir household vehicle count changed since March
2020 (i.e., since the outbreak of the pandemic), and whitiapandemic influenced the
changesn vehicle countif any) are measuredn addition tosomebasic information
regardingownership status, vehicle couahdmakemodelyearof thevehiclemostoften
driven by the responder@ommute tripdetails(i.e., commute distance/time/modtie
work, departure times from/toome and address of the RW anmbstoften-visited
alternative telework locatigrarerequested in the following questiof®espondents are
also asked aboggeneral telework patterns (i.e., which dayshefweektheytelework
and how they spend the time sawgthot commuting to the RW) aribleir last
teleworkng day focusing on oubf-home activities This section ends witlquestions

pertaining to therehiclemiles driven (VMD)in a typical week

7) Section E Your desire for future travel and telework comprise two topics:
(1) expected changes in residential location withim nextthree years and (2xpected
employment, teleworking, and commuting situations in March 2023 (i.e., about a year
afterthey responded to thsurvey).Theinformation from this sectionan helpus
associateurrent situations and behavi@ollected inthe previous sectiopsvith future

expectations on where to live and htmwork and commute.

8) Section G Some background about yourselfcollects sociodemographic characteristics
of therespondents (i.e., sex, age, ethnicity/race, educational attairandhusehold

income) Summary statistics of teecharacteristics are to be compared with those of the
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study population (i.e., employed adults in Georgia), based on which sample weights are
developed to make the sample representative of the study population with respest to th

characteristicgsee Section 3.3). At the same timehesetraits usuallyplay an important

role in behavioand choicenodeling(as control variables and/or key variables of

interest)

Table 1. Attitudinal constructs measured in Sectios A, B, and C

Section

Attitudinal constructs
(statement count)

Section

Attitudinal constructs
(statement count)

>

Life satisfaction (1)

(o8]

Stressful work (1)

Residential location satisfaction (1)

Work autonomy perception (1)

Careeroriented (2)

Work autonomy preference (2)

Family/friendoriented (1)

Self-disciplined (1)

Environmental concern (2)

Family-interfereswith-work (FIW) (2)

Tech savvy (2)

Work-interfereswith-family (WIF) (2)

Time pressured (1)

Measurable goals (2)

High value of time (VoT) (1)

Career establishment (1)

Travekliking (1)

Job satisfaction (1)

Commute benefit (1)

Teleworksupportsteamwork (1)

Commute stress (1)

Teleworksupportssocial (2)

Pro-biking (1)

Supportivementor/colleague (2)

Pro-driving (1)

Productivewhenteleworking (1)

Protransit (1)

Teleworkreducesstress (2)

Prowalk (1)

Teleworkincreasesnotivation (2)

Must-havecar (1)

Teleworkincreaseslexibility (3)

COVID health concern (1)

Teleworkfamily synergy (2)

Long-termurbanite (1)

Promotionrharming (1)

Mixed-use (1)

Proflexible-location (2)

Prolargehouse (2)

Teleworksavesmoney (2)

Proteamwork (2)

Proworkplaceamenities (2)

Pro-social (1)

Protelework (1)

RO > > D>

Productiveatworkplace (1)

OO0 |0|0|I000000|0|00|m ||| 0|0 T w w

Telework commitment (1)
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2.2 Data Collection

2.2.1 OP3Xurvey

We contracted with Qualtrics f@&000 completesurveyresponses frorits OP, which is the

main source ofespondentfor this study Qualtrics in turn,partnes with multiple vendors from
which respondents can be recruit€te contractbetween Qualtrics an@deorgia Tech also
includeddata scrubing during thecollectionprocessusing internal quality check algorithpso
thatbadquality casesould befiltered outin near reatime, and replaced with additional survey
responsesTheresearch servideamon theQualtricssideestimatedhatdata collectiorwould
take 24 weeksHowever,the procesended ugakingmore tharthree monthsandwe obtained

one more round of data schibg after data collectiosoncluded

A confluence of factors resulted iretielay. Firstand most importantlyit was harder than

expectedby theQualtricsresearch service teanobtainvalid surveyresponseslhe survey
requiredresponsespecificallyfrom adultsiicurrently working forpay (fromidal | 6, adul t s
embeddedwo trapsthat filtered out inattentive respondenemdcontaired many demanding

guestionsall of which madeit relativelydifficult to obtaincomplete survey resporssén

addition, werequiredroughquotas for some sociodemographic characterigms, age, race,

ethnicity, educational attainment, and incomeder toTable5 for thequotacategories for each
characteristic These quotas imposed lower and upper bounds on the number of cases in each
category, where the bounds were centered on the number that would replicate the statewide share

of employed people in that categdrgsed on the American Community Survey (ACS) 2015
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2019 5year estimated for Georgia The goal of the quotas wasminimizesampling biases
with respect to theevariables to the extent possiplait theyplacedanother layer of restriction
onthe recruitment of responden&econdmore cases were scrubbed than anticipdied.
examplebased on their own internalgorithmsthe Qualtricsresearch service team suggested
filtering out 247 of 1747 cases (i.e., 14.1%) in thediostnd data scrub repdeven thoughwe
declined to filtersome of them out after we closely revexthe report) whichwas much larger

than the scrub rate that the research service team anticipt6eo}5

The survey wasoftlaunchedor one dayTuesdayMarch 22, 202p Based orthefew dozen
survey responsadllectedon thatday, the speeding check threshold was sét@® seconds
(12.8 minutes), which wdsalf the median survey completion &up to that pointAfter
confirming that the survey was operategintendedt reopenedor full launch onFriday,

March 25.The number of cases reache@QD on April 19.

The first data scruiing was conducted on May 10 with787 casesAfter receinng thefirst data
scrubreport on thdollowing day, we spat morethan oneveekcarefully reviewing suggestions
in the report and communicating with the research service team of Qualfireitte cases to
filter out. On June?, the second data scroibg was implemented with,297 casesfollowed by
the same process of reviewing suggestions and then removingWasdesedthe survey on the
last day of Junwith 2,037 caseand asked for one additionalund ofdata scrubing. We

securedL,952 caseafterremoving baequality cases$ollowing the final scrub reporgdded

12 Although 2020 (but not 2021) estimates were available before the survey administration in March 2022, we opted
not to include them in the-fear window, in view of the lower quality of the ACS data collected during the first year

of the pandemich{tps://www.census.gov/newsroom/blogs/rangssmplings/2021/10/pandemimpacton-2020
acsl-yeardata.htm).
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back26 caseghat were removed during the data stiing process, and ended up havihg78
cases in thérawo datasefor the OP surveyln the raw datset 55.7% of casewerecollected in

April, followed by 24.3% in May, 10.4% in March, and 9.7% in J(sexTable?2).

2.2.2 RecontacBurvey

As described in Section 2.1.3ewistributed invitations téherespondents who indicated
willingnessto be contacted for a future survayd provided their contact informationthre
NHTS Georgiaaddon and/or th&sDOT Emerging Technologgurvey We sent out postcard
and emaiinvitations to 4,332and1,522 individuals respectivelyi.e., 5,854 individuals in
total). Details on the invited individuals are illustratedigure4 (refer to Section 3.2 dfim,
Mokhtarian, and Circellg2019)for more details on the NHTSeBrgiaaddon). Considering the
online format of the survey for this study and thenetary and timeoss of printing and

sendingpostcardsye senimail invitationsonly to those witmo email address available.

The recruitment pstcards werenailedon March 11, 202211 days earlier than the soft launch
date forthe OP surwg), considering the time required for mail deliveByurvey responses started
to come in on March 190n the week othe soft and full launch of the OP survey, we statted
invite recontactespondents viamail. As a precaution (in case of glitchesdielivery or in the
operation of the online surveyhd irst half oftheemail invitations were sent out on March 21
followed by the othehalf sent onMarch 28.We sentreminder emad on March 29 for the first
half) and April 1 for the other half)For postcard recipients, reminder postcavdse sent out on
April 12. We closed the survey on the last day of MEye number of responses from the
recontact survey is 498.42% of 5,854 invited individuglsHowever, tis number include208
cases filtered out by one of the screening quesfimrsause they no longer regide Georgia,

were not employed for pay, avere currently located in the EU or PRGY cases thatfled one
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or both of thdrap questions (8 cases from Section A and 29 cases from SectamdZ) cases
that did not reach the end of the survey (i.e., the last question of SectidfteGexcluding

those cases, weetained228 valid casesvhichconstitutet h e i r a Jobthedeeonhtacs e t
survey In contrast tahe OP surveyfor which most cases were colleciadApril (55.7%) and
May (24.3%), the recontact survey collectlkdvast majority(68.9%)of cases in Marchand

data collection slowed down duritige following two months (29.4% in April and 1.8% in May)

(seeTable2).

NHTS GA add-on
(agreed to be contacted)

Replied to the GDOT address-based
GDOT Emerging .
main sample
Technology survey
Didn’t agree to be )
contacted again Agreed to be contacted
(N = 1068)
Didn’t provide email or
mail addresses
(N =21)
| Did not invite (N = 1089) Sent postcard invitations (N = 4332) Sent email invitations (N = 1522)

Figure 4. Distribution of the recontact survey
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Table2.i Ra wo

e urveygresponsesompletedby month

Month Count ghare)

OP survey Recontact survey Both surveys
March 205 (10.4%) 157 (68.9%) 362 (16.4%)
April 1,102 (55.7%) 67 (29.4%) 1,169 (53.0%)
May 480 (24.3%) 4 (1.8%) 484 (21.9%)
June 191 (9.7%) - (0.0%) 191 (8.7%)
Total 1,978 (100%) 228 (100%) 2,206 (100%)

2.3 Data Preparation

2.3.1 Overview oRQuality Checksand Data Cleaning

Having caseswith invalid, inconsistentquestionabl@nd/or missingesponsef a survey
datasets almostinevitable especially ithe survey datasdioldsmany intercorrelatedariables
and complicatedurvey flowwith many branches (just like the dataset of this stubdyyughtful
and sophisticated survey desigrconjunction with multiple rounds of pretest can reduce the
severity ofsuchdata quality issues bdbesnot eliminate the necessitf quality checks and

data cleaning.

Wetook various measures to mmmize data quality issudmefore and during data collection
First, weput response requirements to almost all questions for the OP survey and essential
guestions linked to the key survey logics for the recontact suBemondyve set input
validationsin the online survejor some opemendedquestions (e.g., a namegative number for
vehicle counta number larger than equal to 1900birth year a 5digit (or 9-digit) numberfor
zip code of home addrgs3hird, three romds ofdata scrubingwere conductedlhe cases with
potential issuege.g.,outliers innumericresponsesnvalid responses for address questions,

foreigninternet Protoco(IP) addressegepeated text inpufsr openrended questionsletected
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by the internahlgorithms of the research service team of Qualtrics were carefully reviewed and
some of them are filtered outfter obtaining the raw data (with 1978 cases (OP) + 228 cases

(recontact)), weonductedn-dept quality checks and data cleaning.

The quality checks and data cleaninghis studyhad three main purposeBhe first onavas to
remo\e cases withserious data quality issuésg.,signs of answering the questions with lack of
presence of mindnany inconsistent answers from related questionglid/missing values in
importantvariables such as home addresstaedrequency of working at each locatjoihe
second on&vasto fix key variables of interedttheir valueswere questionablée.g,

inconsistent ohighly improbableput could be imputed based ather related variablekEven
when the perfect correction is impractical, tnied to alleviateobservednconsistencies across
related variableto the extent possibl@he lastpurposewas toreviewtext inputsin thefi Ot h e r
(pl ease s piasomd guestionddepeclassified the answers to other existing
categoriesvhen possibleThese tasks were mainly carried within afew months after data
collection butmonitoringandimproung thedataquality is an ongoing process wecontinue

to analyze the data.

We also checked relatively minor data quality issues (e.g., potential data entryneimors,
inconsistencies that can be easily fixed with cidsescks with other variablgsThey do not
constitute a Ahardo fail that requires case r
can be aware of them the future. Howevefror brevity, this report focuses on describing hard

fails and edits on key variables.
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2.3.2 Process ofQuality Checks andata Cleaning

Table3 exhibits thewholedata cleaning process with the number of cases removed from the
dataset at each stefhe first stepvasmetadatachecks The minimum duration of survey 69
seconds= 12.8 minutes}yet by the Qualtrics teafar the OP survey was applied to the recontact
survey respases, which makes cases with survey completion time shorter than 769 seconds
mar ked as fAspeeder so &rabesremovddonereconfactdajaint he dat
addition,duplicates in IP address and home address were investiggqiachtely for each dataset
becausehis check wagmplemented before joining the two datagete did check the duplicates
againafter data join)Theresponses fdnome street address linefiom Section D) is used to
check the same text inputs (ignoring casder manually checking of the whole set of
responses (especiallgsponses to sociodemographic informatjoestiony from each

respondent detected for IP or home address duplid@esses were removed from OP data
(and 0 cases from recontact dafd)e basic principlevasthat if one person seems to have

participated in the survey more than once, wepkke first record and remove the other(s)

Thefollowing step was flatining checls. Respondents are given seven pages of attitudinal
guestionsn total: Section A (3 page&5 statemenjsSection B (2 paged7 statemenjsand
Section C (3 page®5 statemenj}sA page is regarded to be flated if all statements except
trap statement or n@nswered statemex(if any) are marked witkhe same answer the same
answerexceptonestatementWe excludedcases with three or more fliwmed page¥ (OP data:

45 cases, recontact data: 3 cases

131f a respondent has a primary job infeasible for teleworking (i.e., at least one the answers to Q1 in Section C is
Ainever 0), we -lidedpages m Sectomw @ towtards the sotatHlileed page count.
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After joining the two dataseta few relatively simple checks and cleanfaljowed. Duplicates

in IP and home addressesre reviewed agaiand one case from the recontact deds

removed Then, we moved on tohie steps foquality checks and data cleanibgsurveysection.

We skippedhe first two sectiongiécreening questionandfiSection A) because theglid not

require further cleaningrhe respondents whwere not qualified for this survey were already

filtered out by screening questions and the cases in the datasentdertical set of responses

to the questionsSection A has only one question thatsalready reviewed for flaining
checksResultingly the sectiorby-section review starteftiom Section Gbecause the questions

in the section are relatively simple, while not being connectdtketguestions in other sections

with survey flow logic The only tasKor Section Gvasreclassifyingh pr ef e-d e $ or sleé¢

answerf rom Q1 (sex) and fAother (fage) ease specify)o

On the other hand, one sophisticated consisteneynd qualitycheckswerenecessaryor

Sections B, C, and,Bbecause the responses in SectiojoB ¢haracteristigdeterminad what
guestions a respondent fdde Section Qwork and telework patternandthen consequently

in Section Htravelpattern$. This meahthatmanyconsistency checksithin andacross
sectionseeadto be conductednd data editekadto be made with special cautiofilso,

because these sections corgdimany key variables thatere to be analyzed, we spent most of
the time assigned to data cleanorgthis stepFor exampleQ4 and @ in Section Gare about
the types of locations at which a respondent woAnswers to theequestionsverenot only of
interestin their own rightbut alsodeterminé what questionsvere given to the respondent in
Section E With respect to commute trips, telework patterns, anegbtbhibme activity pattens).

The main strategy used reviewa variable irnthese sectionwas tocrosscheckwith other
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responses in Sections B, C, and/Eencleaninga variableso that inconsistenciesuld be

reconciled as far as possible

After thoroughly reviewingnconsistencies across variablesSections B, C, and &s well as

text inputs and outliersye decided to remove 167 casEBe main resons include (1)neligible
respondents (not working for pay®) random/invalidesponseso Q5 of Section C (the

frequency of working at each workplace) which ledataty survey flow andadquality

responsem Section Eand (3)inconsistent/missing inputs for more than a few key variables of
interest (e. g., c¢ o mnmuktfrem homeipatterd and theildstdelewopka s t

day).

The next set of variables reviewed are physical addrdsste survey, respondents are asked to
provide three addressesmaaximum: homefor all respondentsn Section ), RW (for

respondents who has a RW other than ham8ection |, andmostoften visitedalternative

telework locationfr respondents who work at alternative telework locations at least once a
week either for partial or full days Section fE Home addresis one of the mostéssential
informationbecause we need to geocode (i.e., get coordinates of) home addresses and use the
resultsin developng sample weightsit the same timehome address can be dge confirm

that they live in Georgia for redtven though the other addresses do not need to be within

Georgiathey enable implementing consistency checks of variables associated with commute trip

details.After reviewing responses to the three address questi@mamjunction with related
variableswe filtered out 22 casesith invalid or inconsistent responsand edit addresses if

they seem to have typos
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Section Dexcluding the home address question was examined for quality checks and data
cleaning.The maintask for this section was tdeck the consistency in answers to household
compositiongyuestionsQ6-10) (e.g., who they live with, how many people are in each age
group, how many people aeenployed and can drive a §afFheobservednconsistenciesere
mostly resolved by crosghecking and editing responses. However, 5 cases were removed

because they turned out to contain many random responses that harm data quality.

The @awor kithril @3 cadefot amaalysis were obtained aftavisiting Sections C and E

to further clean the frequency of working at each location for partial days, reason for not going to
the regular workplace, and primary commute mode to the R\¢ stefurther improvedhe

quality of partial day work patterrssibstantiallyWe skipped Section F cleaning becaokgme
constraintsvhile not compromising data quality much because the semiotains relatively

simpl e quest i otnusr eads ke xnpge catbaot uimangfisthert variablestd o n o't

crosscheck with.

One noteworthy fact is théte quality of data is much better f@contact di@a According to
Table3, the sample size decreased much more for OP(lat268 (13.5%)}han for recontact
data(by 7 (3.1%)) Thisis somewhat anticipated because the OP respondagisserthemselves
into opinion panedto get rewards anprobablyaremorelikely to beinterested irquickly
completinga survey In contrast, the respondenisrecontact data are thoato indicated their
willingness to be contacted for a future survey (even before they knewedlaat going to enter
them into a drawing if they completi@s survey and then successfully completed this survey

when they received an invitatiofhis difference makes it more likely thae latter group of
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respondenttook the survey in aarefulmanner with higtattentiveness which makes collecting

information from them valuable.

Table 3. Summary of quality checks and data cleaning

Data source

Total Key tasks
OP Recontact
Raw data 1,978 228 2,206 -
Meta-datachecls -13 -3 -16 Speeder anduplicatechecks
Flatlining check -45 -2 -47 | Flatlinerscheckfor attitude Qs
Duplicates check -0 -1 -1 | Duplicatecheck(afterdatajoin)
Section G -0 -0 -0 Sexand race relassifications
Section B -10 -0 -10 _
Section C 61 0 61 con(s?il;('?elzlr?(/:;;1 régecks
Section E -96 -0 -96
Addresschecls -22 -0 22| Home ngg{g‘ggﬁ;@atw@w
Section D -5 -0 -5| Household compositions chech
Section C& E (revisited -16 -1 -17| Partial day work patterns checl
Working data 1,710 221 1,931 -

2.3.3 Development ctampleWeights

The mainpurpose ofleveloping sample weights i3 tbtaindescriptive statisticeepresentative

of study populationife., adult workers in Georgiajvhich is essential for informed decision
making Sample weights adjust descriptive statistics (e.g., mean, median, standard deviation,
share) by giving low weights to overrepresented groups and vice versa to underrepresented
groups. We tried to minimize sampling biases by settiagghquotas foithe sociodemographic
traits measured in Section Boweverthe quotas do not guarantee a satisfactory level of
representativenessd a siableportion of cases were removed in the process of obtaining

working data with improved data quality (from raw datagking it necessary to further improve
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the representativenedn.addition,becausave wanted tanake the sample representative with

respect to a few additional variables, sample weights were devdtpedrking data

Variables selected fahe development of sample weights are as follows: sex, age, race,
ethnicity, education, annual household income, employment $gettisor full-time), self
employment, region, and teleworking status (Balele5 for thelist of associated categories fo
each variable)Developing sample weights is basically fimgla combination of sample weights

such that the weighted share of each categgpljcateghe population share of the category.

Populatiormargins(i.e., sharesfor variables except region and teleworking statesedirectly
obtained from 202 ACS 1-year estimateé$ of Georgia.We utilized tyear estimates (instead of
3-year or Syear estimates) thetter represerthe study populatioafter the outbreak dhe
COVID-19 pandemicWhenACS estimatesvere not available for the study population exactly,
we usedestimatedor the populatiorthat wasas close as possibie the study populatiofsee
Table5 for more details For examplethe ACS estimatedor theemployed populatioare based
ontheworkers16 years old andolder (not 18years old andolder, as in our study However this
discrepancyvould havelittle impacton the validity of populatiomarginsacquired from ACS

estimatesbecause¢he share of workers who are 16 orid velativelysmall.

For weighting purposethree regiong Georgiawere definedandpopulation margins foeach
regionweremainly obtained from 202 ACS l-yearestimatedut with somehelp of20215-year

estimate¥. Because ACS-year estimates are not provided forl&b counties(and alll

¥ These were the most recent ACSdar estimates available in October 2023 (release date: September 14, 2023).
152022 ACS 5year estimates are scheduled to be released in December 2023. Therefore, 201eACS 5
estimates were used instead of 2022 AG®&r estimates. See footndféfor more details regarding when and

how 2021 ACS 5year estimates were utilized.
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MicropolitanStatistical Aeas)in Georgiadue to small sample sizes fesspopulated counties
(and McropolitanStatistical Aea3*®, the smallest geographical umitth data availabilityis the
MetropolitanStatisticalArea (MSA).To ensure the statistical robustness of descriptive analysis
comparing regionand to prevenproducingextreme weights for cases from some regiores
groupedthe 15 MSAshavingat least oneounty in Georgianto two groupsthe Atlanta Sandy
Spring$ Alpharetta MSA ATL MSA) andall other MSAs As a esult,counties inGeorgiawere
classifiedinto three groups including neMSA regions(seeTable4 andFigure5), having
associate@mployedpopulation shameof 605% (ATL MSA), 25.0% (other MSA$Y’, and

146% (nonMSA) (seeTableb). The regiontypes of countiearemappedn Figure6 with

geocoded home locations of respondents

18 ACS Zl-year estimates are available for geographical unitspapulations of 65,000 or mer(see
https://www.census.gov/data/developers/dais/acdlyear.htm).

17 Some MSAs contain one or more counties outside Georgia. In such cases;leeeir?p21 ACS 5year

estimates of the employed population 16 years old and older (for all counties in an MSA) were used to obtain the
2021sharefor the Georgia part of the MSA, which was then applied to the 2022 Aggarlestimate (of the

employed population 16 years old and older in the MSA) to obtain the estig@#t2dhare for the Georgia part of

the MSA. In addition, 2022 ACS-tear estimates for the Brunswick MSA were not provided, probably due to its
small population size. Therefore, coutdyel ACS 2021 5ear estimates were summed up to obtain the estimate
for the Brunswick MSA.
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Table 4. Counties in Georgia

Region County name
Fulton, Gwinnett, Cobb, DeKalb, Clayton,
Cherokee, Forsyth, Henry, Paulding, Coweta,
ATL MSA Douglas, Carroll, Fayette, Newton, Bartow,
(29 counies) Walton, Rockdale, Barrow, Spalding, Pickens,

Haralson, Dawson, Butts, Meriwether, Morgan,
Lamar, Pike, Jasper, Heard

Other MSAs
(45 counties)

AthensClarke County MSA

Clarke, Oconee, Madison, Oglethorpe

Gainesville MSA

Hall

Rome MSA Floyd

Savannah MSA Chatham, Effingham, Bryan

Hinesville MSA Liberty, Long

Macon MSA Bibb, Jones, Monroe, Crawford, Twiggs

Warner Robins MSA

Houston, Peach

AugustaRichmond County MSA

Richmond, Columbia, Burke, McDuffie, Lincoln

Chattanooga MSA

Walker, Catoosa, Dade,

Dalton MSA

Whitfield, Murray

Columbus MSA

Muscogee, Harris, Chattahoochee, Marion,
Stewart,Talbot

Valdosta MSA

Lowndes, Brooks, Lanier, Echols

Albany MSA

Dougherty, Lee, Worth, Terrell

Brunswick MSA

Glynn, Brantley, Mcintosh

Non-MSA
(85 counies)

Troup, Jackson, Habersham, Polk, Upson,
Stephens, Bulloch, Wayne, Gord@hattooga,
Laurens, Johnson, Treutlen, Ware, Pierce,
Camden, Baldwin, Hancock, Coffee, Atkinson,
Colquitt, Thomas, Tift, Toombs, Montgomery,
Sumter, Schley, Decatur, Crisp, Ben Hill,
Quitman, Lumpkin, Gilmer, White, Hart, Fannin
Tattnall, Grady, Union, anklin, Emanuel,
Putnam, Mitchell, Dodge, Washington, Berrien,
Banks, Elbert, Appling, Greene, Cook, Rabun,
Telfair, Jefferson, Jeff Davis, Screven, Charltor]
Dooly, Macon, Bleckley, Towns, Bacon, Pulask
Candler, Evans, Early, Wilkes, Irwin, Wilkinson
Jenkins, Wilcox, Seminole, Taylor, Turner,
Wheeler, Randolph, Clinch, Calhoun, Miller,
Warren, Baker, Glascock, Clay, Webster,
Taliaferro

Note:

1) AugustaRichmond County MSA hasvo nonGeorgia counties: Aiken (S@ndEdgefield (SC)
2) Chattanooga MShAasthreenonGeorgia counties: Hamilton (TN), Marion (TN)ndSequatchie

(TN)

3) Columbus MSA hasnenonGeorgia county: Russell (AL)

50



TENNESSEE

z—>

NORTH CAROLINA

- Combined Statistical Area 7/\—

7] Metropolitan Statistical Area
[ Micropolitan Statistical Area

Summervillg n I 0a — STATE
cam” LI Gaunty
Cedartown
Polk

Chattanooga-
Cleveland-
Dalton

Fannin

SOUTH
CAROLINA

LaGrange ﬂ Thomaston q‘
Upson

Americus
Sumter
@ Cordele
Crisp
Ben Hill
- P
Douglas

ALABAMA tm @ cofee
Baker
Moultrie
Miller Mhche Colquitt a Wamoss
\

Seminole qr;naasville
Bainbridge i
Decatur

Statesboro
Bulloch

Y

Glach Charlton

-

Jacksonville-
St. Marys-
Palatka

Statistical area titles and boundary delineations

are based on March 2020 delineation files
released by the U.S. Office of Management and FLORIDA [ —)
Budget. All other names and boundaries are as 20 M]lqg,

of January 1, 2020.

Figure 5. Core-based statistical areas in Georgid&

18 Source: United States Census Bureau, Population Divisitps(//www?2.census.gov/prograregrveys/metro
micro/referencemaps/2020/statenaps/13 Georgia 2020.pdf
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Figure 6. Geocoded home locations
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The other variable used for sample weighting is teleworking status (i.e., worker type). Even

though the process of acquiring relevant population margins entails making a few assumptions,
the variable was included i n samdplid oweiodhteinn g
t el e wo r pa@mmoanntnéeresitd this study Furthermore, in related research involving a

very similar surveywe learned that weighting only with respezstandard sociodemographic

variables even if involving more of such variables than is commonly dosid! left teleworlker

shares in the sample substantially higher than they were in the poputiiare, we devised a

way to make the sample as representatitbedtudy population as possible with respect to the

adoption and frequency of teleworking.

First, we used 202 ACS data Table BO8006) containing the summary of answers to question

P31 (how workesusually got to work last week). We assumed that the workers who selected

Awor ked from homeo (i ns té8%)dorresponcatoutsuraep spor t at i
respondents who answered that they work from home three or more times a week for Rl days
(hereafter called fiusual TWerso or -usudlTWer so) .
TWer so (A NAhd wWeek franchpme for full days less than three times a week but more
thanneverand - We ns 0 ( i, WHD Wsar wook from home for full days at dihe

termil TWer s o0 i s bahdNdTWers and éT\Wers comtonddote that worker types

are based on the frequency of \stherkostprgvalitr om fh

type ofteleworking (sedigure9),even t hough teleworking is def.i

19 Even though not explicitly indicatedelecingi wo r fomkdo me o (i nst ead ofimpgliest r ansport
that the respondent worked from home without commuting to other work locations, which corresponds to working

from home for full daysquestionPt3hli sofs ttthdkey ACMASI s anp | fi lessu a Ihlayt o
from homed outnumber workdays with commuting. Consi der|
week is five, the threshold for Ausuallydo is set to thi
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homeor alternative telework locatioms i n t he survey ( akldlingsh Chap
This choice was inevitahleecause the only available informatimmteleworking inthe ACS

comes from question P31.

Then,we estimated the share of NUTWersng theassumptiothatNUTWersandUTWers
were oversampled in the survey data to the same deditees,we applied theatio of
NUTWers (254%) to UTWers (244%) in the unweighte®P dataof our study® (1.04) to the
share of UTWergo obtain the share d§UTWers (16.3% *1.04= 17.0%), whichleft ashare of

66.7% (=100.0%- 16.3%- 17.0%) NTWers,as shown imableb.

Usingthe obtainedpopulation marginsye deviseda procedure? that producd sample weights
by iteratingninerounds of cellveighting(seeFigure7)?2 For the first three rounds oéll
weighting, the margins for each of age, race, and ethnigity crosstabulatedwvith the margins

for sex.Another cellweighting table with crostbulation ighe eighth tablef teleworking

20We used the ratio from the OP data only (rather than including the recontact sample as well) because the evidence
indicated that the recontact sample overestimated UTWers, in particular, even more than the OP sample did. Given
that the vast majorit{88.68%) of the pooled unweighted sample was-k¥3ed, and in view of the likely

heterogeneity between the two samples, we considered it better to obtain the ratio from the main source of data.
However, once obtaining the estimated population margins indicatbd text 66.7% NTWeis, 17.0% NUTWers,

and B.3% UTWes), these margins were applied to the pooled OP+recontact sample in the weighting process.

2! Similar procedures that combine cell weighting and iterative proportional fitting (IPF) are ukéd byal.
(2019)andWang et al(2023)

22 Before applying this procedure to obtain sample weights, the responses that did not fall into the categories in
Table5( i . e., sex-d=e sfcpri ebfeedr, traacseel=f fiot her o, and annual
were considered as missing values and imputed using a raiodeshtbased nosparametric missing value

imputation method (implementedinR(vdr. 3. 1) wusing the fAmissForesto pack
inputs for the imputation were work situations (Q1, 2, 5, 6, and 7 of Section B), sex, age, ethnicity, race, education,
and household income. This imputation was performed only éoptinposes of weighting, so as not to exclude

these cases from the sample altogether by not being able to weight them. Their original responses were retained as
their responses to the questions proper.
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status and regiéa For each roud of cell weighting sample weightsvere updated such that the
weighted share of cases falling into a cell maddhe population margin of the cellhe nine
rounds of cell weightingvere repeated until the updates in sample weights com.drgéhis

study, we terminated iterations when the nine rounds of cell weightingesuithanges in
sample weights less than 0.000001 for all caResultingly, & depicted inrable5, the weighted
shares exactly replicatbe population marginsThe last step of the procedw@s to trim

extreme weightso precludethem fromexcessivelynflating the variances of survey estimates
(Chowdhury et al., 2007)n essenceye set the maximum sample weight to be the median plus
six times the interquartile range (IQRuncatel sample weighttarger than the maximumno

that maximunt®, and then rescalethesample weights so that theymmedo the number of

cases in the sample (i.thesample size).

Table5 exhibits descriptive statistics of the variables used to develop sample weights. The
unweighted samplsubstantially overrepresented women and those whébayears old or

older, white, nofHispanic, betteeducated (some college or highenjddleincome
($50,000/yeato $99,999%yeal), working full time, living in MSAs other than the ATL MSA, and
teleworking. Especially, the unweighted sample share of TWer3%9$0s aboutl.5times the

population share3@.3%), substantially overrepresenting TWers. We believe that this is partially

23 For this crosgabulation, the method of obtaining worker type shares described in the text for the statewide
sample was then applied to the ATL MSA. After obtaining the 2022 UTWer share for the ATL MSA (21.0%), the
ratio of NUTWers to UTWers living in tWATL MSA in the current (unweighted) OP data (0.9400) was applied to
obtain the share of NUTWers (19.7% = 21.0% * 0.9400). The (estimated) 2022 worker type shares for the ATL
MSA are presented ihable10 (NTWer: 59.31%, NUTWer: 19.71%, and UTWer: 20.97%).

Applying the obtained worker type shares for Georgia and the ATL MSA to their total employed adult counts
(in fact, employed ages 16+) in Georgia and the ATL MSA from 2022 Ag&at estimates, we were able to have
counts for all worker types in GA andtime ATL MSA. By subtracting the count of a worker type in the ATL MSA
from the count of the same worker type in GA, we obtail
region types (instead of the three region typ€eEable5) in this case, due to the data limitations.
24 Refer toPotter and Zhen(R015)for more details on various methods for extreme weight trimming.
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because TWers are more likely to be teakivy(which turned out to be true, on average,
according tolrable9) and willing to join opinion panels. The weighted sample replicates
population shares ihable5 to three decimal places. Even after trimming the weights using the
threshold of median plus 6 timE3R of sample weights, the trimmaeeighted sample closely
represent the population shardge maximum difference is@percentage points for tlehareof

fiot h e r QAll statistios in Chapter 3 (Empiric&indings) are based dhetrimmedweighted

sample unless stated otherwise
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w=

Note:

Initial sample
weights

1)

Age

Race

Ethnicity

1824 | 25-44 | 45+

White | Black | Other

Non-Hisp.[ Hisp.

@1 Male

Q
P4 Male

L
» Male

Female

)

Female

Female

Generate new cell weights wy
and update sample weights

Generate new cell weights w,
and update sample weights

Generate new cell weights wy
and update sample weights

Generate new cell weights wg
and update sample weights

W=W=*w, W=Wxw, W =W *w;
Employment status Household income Education
Part-time Full-time Less than |$50,000 to| $100,000 High school | Some BA or

$49,999 $99,999 or more or less college higher
“— —

Generate new cell weights ws
and update sample weights

Generate new cell weights wy
and update sample weights

Generate new cell weights w
and update sample weights
W=Wsx*w,

Generate new cell weights wg
and update sample weights
W=W=x Wg

W=W=+wg W=W=x*wsg W=W=x*w,
Self-employment Teleworking status Region
Not self- c NTW| NUTW |UTW ATL MSA |Other MSA| Non-MSA
Self-employed ]
employed ‘wo| ATL
)
—p: & | Not ATL —p

Generate new cell weights wg
and update sample weights
W =W x*xwy

converge?

values?

Final sampl
weights W

Does W contain
extreme large

Do sample
weights W

Trim large
weights

e

1) W, W, Wy, W, W, Ws, W, Wz, Wg and w, are vectors with the number of cases in the sample as their length

2) Multiplying two of them (*} indicates “element-wise” multiplication of two vectors

3) NTW:non-TWer, NUTW: non-usual TWer, UTW: usual TWer

Figure 7. Flow chart of the weightingprocesg®

25 Adapted to the present context frakfang et al(2023)
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Table 5. Sample weighting result (N=1931)

Share
. Sample
Variable : :

Populatior Unweighted | Weighted UAIEITTSE,

weighted
Sex Female 48.0% 55.0% 48.0% 48.0%
Male 52.0% 45.0% 52.0% 52.0%
18-24years 13.4% 10.4% 13.4% 13.5%
Ag€? 25-44 years A4.4% 43.0% 44.4% 44.4%
45+years 42.1% 46.6% 42.1% 42.1%
White only 52.0% 60.4% 52.0% 52.2%
Racé Black only 30.4% 31.1% 30.4% 30.5%
Other 17.7% 8.5% 17.7% 17.3%

i i 0 0, 0, 0,
Ethnicity? Hlspamc _ 10.4% 6.3% 10.4% 10.1%
Not Hispanic 89.6% 93.7% 89.6% 89.9%
High school or less 30.7% 18.9% 30.7% 30.5%
Educatior Some college 28.3% 31.7% 28.3% 28.4%
Bachelod er more 41.1% 49.4% 41.1% 41.1%
Annual Up to $49,999 34.6% 34.2% 34.6% 34.5%
household | $50,000 to $99,99¢ 30.1% 34.2% 30.1% 30.3%
incomé $100,000 or more 35.3% 31.6% 35.3% 35.2%
Employment Parttime 31.0% 23.3% 31.0% 31.0%
statu$ Full-time 69.0% 76.7% 69.0% 69.0%
Self- Not selfemployed 89.9% 89.8% 89.9% 89.9%
employment |  Seltemployed 10.1% 10.2% 10.1% 10.1%
ATL MSA 60.5% 58.5% 60.5% 60.3%
Regiort OtherMSAs 25.0% 28.7% 25.0% 25.1%
Non-MSA 14.6% 12.8% 14.6% 14.6%
Teleworking Non-TWer 66.7% 49.7% 66.7% 66.5%
status Nonrusual TWet 17.0% 24.6% 17.0% 17.1%
(estmated Usual TWe? 16.3% 25.7% 16.3% 16.4%

Note:

1) A bolded number is the larger valuetbé population and unweighteshmple sharef®r that

category

2) Population marginare based othe ACS estimatefor theemployed population 1geass old and
older (sex, age, race, ethnicjtsegion,teleworking status employed populatiod5-64 years old
(education)all household¢annual household incomgyepulation 16/ears old and dder who
worked in the past 12 months (employment staargjcivilian employed population 1gears old
andolder (self-employmenk

3) The frequency of working @m home for full days on a typical wed&termines teleworking status
(i.e., worker type): noiT Wer (never)nonusual TWergmore than neveout less than three timgs

and usual TWerg&t least threémes.
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3. EMPIRICAL FINDINGS

3.1 FeasibleTelework Frequency

What share of workers can telework®ot all workers can teleworlkeleworkfeasibility differs
by worker. The maximum telework frequency of a workdthsoretically)restricted by the
permission of his/her supervisor(s) and the nature of his/hef lp@vefore, in this reporthe
(maximum)dasible telework frequenéy defined as the minimum tie (maximum)telework

frequencie® allowed byeach ofthese two factors

Figure8illustrates thedeasibleteleworkfrequencyof workers in Georgidy regiontype.

Overall 25.8% of workers in Georgia a@bleto telework at least once a week. However, the
share largely varies with regiotime ATL MSA has the highest shabg far, with teleworkingat
leastonce a weekpeing feasibléor 31.9%of all employeesfollowed by other MSAS18.7%6)
andnon-MSA regions(10.8%). The same trend holds for the share of workers feéhible
teleworkfrequencyof at leasthree times week: Georgial(/.6%), the ATL MSA (21.7%6),

other MSAs 13.4%), and noAMSA regions(7.4%). This indicates that the apparent differesce
in observedelework frequencies across regiomich arepresented irsection3.2) are

partially, at least, attribableto the differencesin feasibleteleworkfrequences

26 The pertinent survey questi¢®1 of Section Clloesnot distinguish between full and partial days of teleworking
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ATL MSA (60.3%) Other MSAs (25.1%) Non-MSA (14.6%) GA (N =1931)

94% R
15.1% 3.4% 12.4%
0%
5.7%

‘]0
6.6%K o 6.8% i
(62%
N62.6%
6.7%) \70.9%) \ 5.8%/
° . 76.7%

5.7%
Never Less than once a month 1~3 times a month 1~2 times a week 3~4 times a week 5 or more times a week

Figure 8. Feasible elework frequency by region type

3.2 Telework Frequency

How often do people telework, at various kinds of locations and amounts of the workiday?
this study teleworkingis defined asvorking from homer atalternative telework locationsee
definitions inSection 2.1.2 According toFigure9, showing the frequencies of teleworkiimg
Georgia inspring2022by work location and typenome is the dominaiidcationfor both fulk
andpartiatday teleworkng, even thouglthe sharsof employeedeleworking at alternative
telework locations (e.galternative officescafeg are not negligibleFor instance33.4% of
employeesvork from home for full dayat leasioccasionally(28.3% for partial dag), whereas
only 15.8% of workers do so at alternative telework locatidids P46 for partial dag). At the
same timethose who work from home at all are more likely to do so at least once a week (full
days:24.1% of 33.4%, partial daysi2.8% of 28.5%) thanthose working at alternative telework
locations(full days:4.6% of 15.9%, partial day4.1% of 14.9%). These observationsdicate

that teleworking occurs itheform of WFH much more often than working at alternative
telework locationsAnothea pointto note is thatull-dayWFH is muchmore prevalent than

partial-dayWFH (at leasthreetimes a week: 8.4%for full days andb.6% for partial day} (at
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leastoncea week:24.1% for full days and.2.68% for partialdays) although the difference

between thahares fofi n e v G6.B0and71.8%) is less prominent

Home Home Alternative telework locations Alternative telework locations
(full day) (partial day) (full day) (partial day)
3.4% 0.8% o (1:1%
keie [7.0%)\ (22% 40%) [ oo 42%) | oo
*6-1"@\ J\ / 6.9%) Ls_%/%/:' @,g%k@.{aﬁo
4 (8.4%
7.7% N
(4.9% [75%)
4.4%)

66.5%
71.5%
84.5%|

Never Less than once a month 1~3 times a month 1~2 times a week 3~4 times a week 5 or more times a week

Figure 9. Telework frequendesof Georgiaworkers (N=1931)

Table6 presents telework frequencieg regionfor each telework location and typ&ligning

with theobservedlifferences in feasibleteleworkfrequencyacrossregions(Section 3.1)

workers residing ithe ATL MSA aremuch more likely to work from home at least once a week
(full day: 30.8%, partial day14.®%6) than those in other MSA#ull day: 15.8%, partial day:

10.3%) and in noAMSA regions(full day: 11.6%, partial day8.0%). However, thalifference
betweerthe first two regiond®ecoms negligiblefor alternative telework locationthe ATL

MSA (full day: 5.2%, partial day4.5%) andother MSAs (full day5.2%, partial day4.4%). In
fact, the shares for fat | east thr &6 ti mes
partial day:1.8%) than forthe ATL MSA (full day: 0.6%, partial dayl1.2%). Consideringhat

the shares of those wilisealternative telework locatioret all aresubstantiallyhigher forthe

ATL MSA (full day: 18.%%, partial day17.1%) thanfor other MSAs {ull day: 12.5%, partial
day:12.1%), workersin the ATL MSA areconsiderablyesslikely to usealternative telework

locatiors frequently, ifat all, than workersn other MSAs In non-MSA areasof Georgiausing
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alternative telework locations &xtremelyrare 1.0% of workersusealternative telework

locations at least once a wefek full days and1.8% do so for partial day

Table 6. Telework frequendesof Georgia workersby region (N=1931)

Share
Less 5or
Work location Region than 13 12 E more
Never times times times .
once a times
a month| a week | aweek
month a week

ATL MSA | 59.0% 4.7% 5.7% 9.5% 7.9% | 13.2%
Other MSAy 77.2% 3.8% 3.1% 5.3% 3.9% 6.6%

Home
Non-MSA | 79.1%| 4.4%| 4.9%| 45%| 23%| 4.8%
Full GA 66.5%| 4.4%| 4.9%| 7.7%| 6.1%| 10.3%
day ATLMSA | 81.5%| 8.1%| 52%| 4.6%| 06%]| 0.0%

At'gl?écva;\f Other MSAd 87.4%| 4.9%| 2.4%| 3.8%| 1.3%| 0.1%
ocations | NOPMSA | 91.8%| 57%| 15%| 03%| 0.7%| 0.0%

GA 845%| 6.9%| 4.0%| 3.8%| 0.8%| 0.0%

ATLMSA | 66.0%| 83%| 11.1%| 8.0%| 4.1%| 2.6%
Other MSA{ 79.1%| 6.3%| 43%| 6.1%| 27%| 1.5%

Home
NonMSA | 81.2%| 6.4%| 45%| 45%| 17%| 1.8%
Partia GA 715%| 75%| 84%| 7.0%| 3.4%| 22%
day ATLMSA | 82.9%| 76%| 50%w| 33%| 1.1%| 0.1%
At'glaécva;‘lie Other MSAY 87.8%| 45%| 3.2%| 26%| 15%| 0.3%
locations| NOMMSA | 925%| 32%| 2.6%| 1.0%| 0.2%| 0.6%

GA 85.6% 6.2% 4.2% 2.8% 1.1% 0.2%
Note: Eachrow-sum ofshares is 100.0%

3.3 Work LocationDistribution

The survey asked how often respondents generally go to each of the four work lkypesdor
full-day and partiatlay work.This section examines the distribution®@éorgiaworkersacross
thefour types of work locationg=irst, we are going to look at thieilnmedweighted) average

frequency oluse ofeach work location by regidgpe Second, the same values are investigated
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by workertype. To calculate the average valuaaswers to the work location distribution
guestionaretransformed to numeric valuespresenting pemonthfrequencies: never (Ogss

than once a month (0.5);3 times a month (2)1-2 times a week (1.Bmes a week * 4 weeks

per month = | 3-4 times a week (3.8Bmes a week * 4 weeks per month =,1dnd 5or more

times a week (fimes a week * 4 weeks per month 3.2Zlhe midpointof eachfrequency

categoryis usedexceptthatfi ®rmoret i me s s transéoenkdito 5 becauias expected

that the majorityof thosewho selected it for a work location would go to the location 5 times a
week.For the average frequency of working at each work locdtioRigure10 andFigurell),

we multiply an obtained aver agetodtogverfittoch days p

weekly frequency’

3.3.1 WorkLocationDistributions by RegionType

What percent of workdays are teleworkeByure10 summarizes average work location
frequenciedy regiontype (and statewide)n Georgiaworking at a location for full days @7
times a week) is much more common than pad#sl working (.61times a week)in atypical

week Georgiaemployeesvork 2.75full days attheir regular workplace@7.6%), 0.82full days

2" The attentive reader will note that we first assume 4 weeks per month to convert the weekly frequencies to
monthly, and then assume 30/7 = 4.286 weeks per month to convert all frequencies back toWésklgmpens
the categories that are originally welesed (12, 34, and 5+ times/week) to lower values (4/4.28693% of their
initial values) when converting back to weekly2 Hays/week becomes 1.4 instead of 1.5, and so on. One rationale
for doing that is that when individuals respond, sag,times/week, they may occasionally (e.g. 7% of the time...)
miss a reglar TWing day (because of an important event requiring their presence at the regular workplace, or other
factors-- not to mention personal leave days), and thus their actual frequency is lower than the tigic:&/week
response would indicateOf cour se, they may fimake upo for that misse
week, so we could also view the 7% discount as the net of {missed TW occasions-tpiakkoccasions}, i.e.
that they don't quite make up as many TW occasions as thesy mi

We also suspect (but cannot prove) that frequencies are not uniformly distributed across the interval but are
more concentrated in the lower half of the intervalg. we conjecture that among those respondi@glays/week,
more people TW 1 day/week on average thando so 2 days/deekp | yi ng t he fAconversion dis
for that effect. Thus, in sum, this approagdportgdi ves a s|
frequency categories, which has a plausible behavioral basis.
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from home(20.1%), 0.11full days at alternative telework locatio(&7%), and 039 full days at

customer locationg9.6%), on averageTherefore22.8% (20.1% + 2.7%) of full workdays are
teleworkedPartiatday working is more disbutedacross work locations than concentraaéd

the regular workplac&eorgiaemployees repostiorki ng part of t heDT7l dayoés
timesa weekat their regular workplacg44.1%), 0.36times from homé&22.4%), 0.11times at

alternative telework locatiorn($.8%), and0.43times at customer locatiofi@6.7%), on average.

Hence more partialdayworking is from working at customer location2. 26) thanworking

from home(224%), which isthe opposite case for fullay working(9.6% at customer locations

and20.1% from homa.

Teleworking patternsary a great deal byegiontype The ATL MSA has the highest shaodé

full days being teleworke(28.36 =25.4% (home) + 2% (alternative telework locations))
with other MSAS(16.2% =13.246 + 3.02%) andnon-MSA areag10.8% =9.8% + 1.0%)

following well behind On closer inspectioaf full-day telework pattern# is possible to see
thatWFH is much more frequen2(0times =1.04/ 0.53 for workers inthe ATL MSA than for
those in other MSAs, while the frequenciesisingalternative telework locations are the same
in the two region$0.12) On the other handavorkers in noAMSA areagyo to alternative
telework locationgor full days (0.04 much lesoften Similar to fulkday telework patterns,
partiakday WFH is morecommonin the ATL MSA (0.43 thanin other regiong0.27and0.23),
and partialdayworking at alternative telework locatiorssmuch lessommonin nonrMSA

areaq0.06 compared t®.12.
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TheWFH frequencie®bservedn our studyaresubstantialljower than tlose foundin anothey

often referencedeport(Barrero et al., 2021J. These authorgstimated thathe shareof paid

full daysworked from homen the USfor MarchrJune2022was 3032%, using the answers to a
guestion asking A[f]J]or each day | ast week,
w h e r?%Of the other hand, the corresponding share for Maumole 2022 in Georgia froour

study is20.1%. Several factors likely contribute to the sizable difference in these two estimates.
First, the definitions of #Afull dayo differ
et al., andi t @ndre normal work schedwén our study(thus, if someone were only scheduled

to work five hours one day, and worked all five hours at home, in our sheshe should

report working a full day at homeecondthe study populatiendiffer. Our study examines the

work patterns oémployedGeorgia residestwho arel8 years old or oldebut Barrero et al.

(2021) set thie study population to be US residents @@ to 64andearning at least $10,000 in

the previous yeailhird, and probably wstimportantly,our weighting methods diffe©ur
studyusedpopulation marginor tenvariableg(from ACS 202 1-year estimatewith some
assumptions anadjustments foregion type and'Wing statusfor sample weightingwhile

Barrero et al. (2021) usedarginsfor four variables (sex, age, education, and incdinoeh
20102019Current Population Surve{CPS)data As mentioned earlier, we found in previous
related work that TWers were substantially exeggresented in our samplewen after

weighting for representativeness on the other variables. This is not particularly surprising in view

of the purely online distribution of the survey, which would logically be biased toward

28 This report is updated monthly, but the authors have requested that researchers use a consistent citation dated
2021. We accessed the report on July 24, 2023, at which time it had been updated on July 5, 2023 with statistics
until July 2023.

2% See page 5 dfttps://wfhresearch.com/wgontent/uploads/2023/07/WFHResearch_updates July2023.pdf
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computetliterate, internesavvy individuals who would also be more likely to have TW feasible
jobs.Consideringhatthe share of TWeris our unweighted samplé.3%9 decreased b$3%

in the trimmeédweighted samplead 33.3%), the inclusion of (estimated) TWing status margins
in the weighting proces=ertainlycontributedo finding asmaller share of full days being

worked from homen our study(20.1%, whichhappens to bemaller by aimilar proportioni

33 to 37%i compared tahe 30-32% from Barreo et al. (2021))

ATL MSA (60.3%) Other MSAs (25.1%) Non-MSA (14.6%) GA (N =1931)
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2 :
2,51 508 - 275 5
> - =
3 1.04 e
Z o 012 043 053 512 034 039 g04 031 oo 039
g
w
>
a 1
2: 2
5
=18
1- <
073 0.6 0.69 0.71
o) 043 4, 044 027 oqp 043 023 gop 042 036 o4 043
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Figure 10. Work location distribution s by region type

3.3.2 WorkLocationDistributions by Worker Type

How often do employees in each worker tywH? Work location distributios (not justfull -
dayWFH frequencies)n a typical weeldiffer by workergroup as illustrated iRigure11.
NTWers do notvork from homeor full days (by definition)andbarelydo other types of
teleworking.However they dooccasionallygo to customer location(®.84timegweek= 0.37

full days +0.47partial dayskandwork for partial da at the regular workplac® (77
timegweek. Theaveragevork schedule oNUTWersis moredispersed across work locations

thanothergroups & this group has the highest frequen@éwiorking atalternative telework
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locations and customer locations (fall and partial dag), both of which are the least popular
work locationgor Georgia worker#n total On averagetheyWFH slightly less than once a
week for both full daysQ.80 and partial dayd)79. UTWers spend the vast majority thieir
work hours athome Theywork from home fod.15full days(83.8% of full workdays)and1.04
partial dayq63.4% of partialworkdays)a week Theyvisit other work locationsnuch less
oftery the secondnostvisited work locatbn is their regular workplacat which they workor

0.44full days(8.9% of full workdays)and0.24 partial dayg14.6% of partialworkdays)per

week.
Non-TWer (66.5%) Non-usual TWer (17.1%) Usual TWer (16.4%) Total (N = 1931)
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Figure 11. Work location distribution s by worker type

3.4 Characteristics of Teleworkers

Who works from homeor full days? The main reason for focusing tms specific type of
teleworkingis thathome is the main location of teleworkingdWFH is more likely to beor

full days than partial days (as we learriexin Figure9 andTable6). Another reason is thate
noticed, during quality checks and data cleaning, that respondents are better at repedayg full

work patternsn generalwhichimplieshigherdataquality for the fulkday variablesHowever,
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we are not implying that thenpactsof other types of teleworking (especially pariikly WFH)
areonly negligible. More indept investigations would be necessary to reveal which type of
WFH has broader and heavier impacts on travel and activity patterns in daily lives and how the
impacts would diffet’. Neverthelessi this section (and many of the following sectiotis,

main focudies on thalistribution of worker type (defined using the frequencjudfday

working from hompg andcomparisons @ossworkertypes The following subsectiongok at

the distributions of worker type by region (Section 3.4ahjl then examine how worker type

(and fulkday WFH) arerelatedto work organization typandselfemploymen{Section 3.2),

sociodemographiand household characterist{&@ection 3.43), and attitudeg¢Section 3.4).

3.4.1 RegionTypes

How does thealistribution of worker type differ by region type®ccordingto Figurel2, the

ATL MSA has a much highadTWer shareZ1.1%) than other MSAS10.3%) andnon-MSA
regions(7.0%), the ranking of which aligns with feasible telework frequency. Similarly, the
share oNUTWers (19.9%) is much higher fothe ATL MSA than for other regions. However,
the share is slightly larger foon-MSA areaq13.9%) than for other MSAsS1IQ.3%). This does
not indicate thatWFH is more prevalent inon-MSA areasconsidering (1) the share OfTWers
is higher for other MSAs and (2) averdgequencies ofvorking from homefor both partial and

full days) are higher for other MSAs (séggure10).

30 For example, ll-dayworking from homepresumably eliminatboth commute tripsandso probably hathe
greatest potential for reducing travel on net), which frees up the most time for other activities (some,of which
howevermay involve the generation of travel). But on the other hand, virHilelay working from home may lead
to simply stayng at home all day, partialayworking from homewill generally stillentaila roundtrip commute,
but at a different time (in at least one direction if not hgibyhapsusinga different mode and/or routand with
potential changes iactivity patters. Thus, thetravel/activitypatternson the day of partiadlay working from home
may be more unpredictable, and are probably more likely to generate travel.
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ATL MSA (60.3%) Other MSAs (25.1%) Non-MSA (14.6%) GA (N = 1931)
0.8-

0.6-

0.4- 77.2% 79.1%

Share

66.5%
59.0%

0.2-

19.9% 21.1% L R
. 16.4%
12.3% 10.5% 13.9% 2 0w D :

0.0-

Worker type NTWer NUTWer UTWer

Figure 12. Worker type distributions by region type

Among those whaan TW, how many actuallylo so?Table7 compares feasible TW frequency

and the frequency of futlayWFH in parallel. The gaps betweannzerofull-dayactual WFH
frequenciesandthe correspondinteasibleTW frequencesare the smallest fahe ATL MSA

(i.e., theratioi©9.97f or A3 or mo,meanihgitha®d% of thoseweheahn DV 3+
times/weelkdo WFH full days that ofterand0.93f osomé&) and t he | argest fo
(i.e.,theratioi9.79f or A3 or mor e0.78forfisensd )a. wleheiksd iampdl i e s
degree to which feasible TW frequerewnds to fulday WFH is the strongest ftte ATL MSA

(closely followed by nofMSA regiong and the weakest for other MSAgether with the fact

thatTW feasibility is highest foATL MSA workers(Section 3.1)it is not surprising thathe

ATL MSA hasthe highesNUTWer and Ur'Wer shares across all region typekwever,

somewhat counterintuitively, feasible TW frequency is least likely to lead tddylWFH for

other MSAs. Instead, accorditgFigurel0, teleworking is more evenly distributed across

various types of teleworking in other MSAs compared to the other two regions. The underlying
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reasons for theelework patterns in other MSAs are not clear, but many factors including job and
worker characteristics may be associated with the patteonsll regions, the vast majorityZ9

97%) of those who nevevork from homedo not meet the feasibility criterion. In other words,
relatively few of those whdo not currentlywork from homecould be converted to TWers

without changing their type of job, their manager, or both.

Table 7. Feasible elework frequency and full-day WFH frequency (N=1931)

MSA F g Share Ratid
requenc Full-day WFH | Feasible TW &l

Never 59.0% 55.7% 1.06
Some 41.0% 44.3% 0.93

ATL MSA -
< 3 times a week 19.9% 22.6% 0.88
O3 times a week 21.1% 21.7% 0.97
Never 77.2% 70.9% 1.09
Some 22.8% 29.1% 0.78

Other MSAs -
< 3 times a week 12.3% 15.7% 0.78
O3times a week 10.5% 13.4% 0.79
Never 79.1% 76.7% 1.03
NonMSA Some 20.9% 23.3% 0.90
< 3 times a week 13.9% 15.9% 0.87
O3times a week 7.0% 7.4% 0.95
Never 66.5% 62.6% 1.06
Some 33.5% 37.4% 0.90

GA X
< 3 times a week 17.1% 19.9% 0.86
O3times a week 16.4% 17.5% 0.94

Note:

1) Forfull-d ay WFH, ANever 0, AG3 3 itmeme sa avew&kadk &c,0

ANUTWer 0, and AUTWer o, respectivel y.

2) The ratio of the fulday WFH share to the feasible TW frequency share, for the given frequen
category. For thaonneverfrequency categories, this provides an estimate of the share of wor
who actuallycanWFH that amountthatdo WFH that amountOn e excepti on i ¢
w e e, betause sonomewho doesWFH less than 3 times a week niagableto WFH eitherless
than or at least three timesaweelor t he fANever o category, t
its inverseFor example, in the ATL MSA5.7%459.0%= 0.944 means thatVFH is not feasible
for 94.4% of those who never WFH.
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3.4.2 Organizationand Employmeniypes

For what types oforganizatiors do employees in each worker group woakd what are their
employment typesFigurel3illustrates the organization type distributions statewide and by
wor ker type, based on Ldsdtlean a figh(p8oyodGeargiab s pr i mar
workers are selémployed or working for a familpwned business. Around hadf§.8%6) work

at private companies other than education or health care organizaba#s)( government or
public agenciesl(l.£%), and other noprofit organizations@.5%). One observation is that the
share of those working for education or health care organizations gets gfallés, 14.4%,
and9.0%) as the fullday WFH frequency increases. This trend is reasonable, considering that
many workers in these fields need to interact with customers in pdrsoantrast,TWers are

more likely to be selemployed or working for famipwned businesses (usual TWeiS:0%,
nontusual TWers23.26) than noATWers (14.6%) are, conceivably because sethployed jobs
and familyowned businesses are more likely to be hdwaeed and TWers are defined to be
thoseworking fromhomefor full days in this context.ooking at the selemployed workers in
more detail Figurel14), 10.1% of Georgia workers are sedmployed for their primary job and

the share of those WFH full days for 5 or more days a week is appreciably larger-for self
employed workers26.9%6) compared to negel-employed workers3(5%). Therefore, we can

say that selfemployed are much more likely to waskly from home than workers who are not
selfemployed On the other hand, even though the share of usual Tig/eosisiderably larger

for seltemployed workergsel-employed:36.3%, not seHemployed:14.24%), the share of non

usual TWers islightly smaller(self-employed:14.3%, not selfemployed:17.3%).
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Non-TWer (66.5%) Non-usual TWer (17.1%) Usual TWer (16.4%) Total (N = 1931)

Share

0.5-
0.4-
0.3-

49.9% 48.0% 48.8%

45.1%
0.2-
ot o 25.0%
V 14.6% | 14.4% B 15.3%
11.9% o . 11.2% 11.4%
6.3% 7.6% 7 90% & g9 6.5%
0.0- 0.2% 0.3% 0.9% 0.3%
Organization type
Self-employed / family-owned business Education or health care Government / public agency
Other private company Other non-profit organization Other
Figure 13. Organization type distributions by worker type
Self-employed (10.1%) Not self-employed (89.9%) Total (N = 1931)
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;
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66.5%
68.4% _SJ
5.0%

(5.8%)

Never Less than once a month 1~3 times a month 1~2 times a week 3~4 times a week 5 or more times a week

Figure 14. Full-day WFH frequencies by seHemployment

3.4.3 SociodemograpbiCharacteristics

Does each worker typeavedistinct sociodemographic trai&sTable8 shows the summary
statistics for variousociodemographic characteristi@oth TWer groups are more often highly

educatedbachelod s d er gighereworking full-time, or living in the ATL MSA with high
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household inconsg($100,000year or more)At the same time, TWeeresomewhatmnore

diverse with respect to raethnicity (moresofor UTWers) Comparing the two TWer groups,
NUTWers are more often male and younger (age 44 or below) Whiéers are more often
female and older (age 45 over). Agreeing with previous observatioffsom Figure14),

UTWers are much more likely to be selhployed 22.3%6) thanNUTWers 8.5%) andNTWers
(7.5%) are.Household composition diffeby worker group. TWers are more likely to belong to
a household with one adultTWers) or two NUTWers), while theNTWer group has relatively
high shares of those from a household with three or more adults. MorBo/EWers are more
likely to havechildrenin thehousehold. This may be linked to tlaetthatNUTWers are more
likely to be younger (age 44 or below) and have another adult in the household (i.e., the adult
countis two), which makes it more probable for them to haveamhuit children livingwith

them
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Table 8. Sociademographiccharacteristicsby worker type (N=1931)

Variable Share (trimmedveighted)

Sample NTWer NUTWer UTWer
Sex Female 48.0% 50.3% 36.4% 51.0%
Male 52.0% 49.7% 63.6% 49.0%
1824 13.5% 14.6% 16.0% 6.4%
Age 2544 44.4% 42.8% 49.5% 45.5%
45+ 42.1% 42.6% 34.5% 48.1%
White only 52.2% 54.6% 49.0% 46.2%
Race Black only 30.5% 29.7% 30.8% 33.5%
Other 17.3% 15.8% 20.2% 20.2%
Ethnicity Hispanic . 10.1% 9.2% 11.0% 13.0%
Not Hispanic 89.9% 90.8% 89.0% 87.0%
High school or les 30.5% 37.2% 20.3% 14.3%
Education Some college 28.4% 30.7% 23.9% 23.7%
Bachelor or highe 41.1% 32.1% 55.8% 62.0%
Employment Parttime 31.0% 33.5% 24.1% 27.9%
status Full-time 69.0% 66.5% 75.9% 72.1%
Self Not seltemployed 89.9% 92.5% 91.5% 77.5%
employment |  Selfemployed 10.1% 7.5% 8.5% 22.5%
ATL MSA 60.3% 53.5% 70.1% 77.6%
Region Other MSAs 25.1% 29.1% 18.0% 16.1%
Non-MSA 14.6% 17.4% 11.9% 6.3%
Annual Up to $49,999 34.5% 41.8% 22.6% 17.3%
household | $50,000 to $99,99 30.3% 31.6% 27.5% 28.0%
income $100,000 or more 35.2% 26.6% 49.9% 54.7%
1 19.9% 19.5% 18.8% 22.8%
Household 2 51.6% 49.9% 56.0% 54.0%
adult count 3 15.9% 17.0% 12.4% 15.4%
4+ 12.5% 13.6% 12.9% 7.8%
0 59.9% 61.8% 50.9% 61.2%
Cﬂg‘sjﬁggﬁt 1 19.1% 18.9% 19.9% 19.1%
2+ 21.1% 19.3% 29.1% 19.7%

Note: Bolded numbers indicatiee highest valueof each row.
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3.4.4 Attitudes
How dothe three worker groups differ attitudinallyt this section, we first briefly explain

how attitudes are quantified, and then compare average attitude scores across worker groups.

One popular way tempirically reveabnd quantifyunderlyingattitudinal constructs (i.e.,
factors) isexploratory factor analysis (EFARummel, 197Q)Theanswers taheattitude
guestionsn Sectiors A, B, and C othesurvey can be used as inptds EFA. For consistency
across similar surveys,eradopted the EFAolutions developeftby a research team led by Dr.
Patricia Mokhtariarat Georgia Techyisingtwo Cintrasurveydataset¥. The two Cintra surveys
and the survefor this study measured attitudes in the same format (tojré Likerttype
scale) umg almostidentical sets oéttitudinal statementsEFA solutiors weredeveloped for
each survey section (A, B, and @ith one statemenh Se ¢ t i oFamilyfrieqd$ play a big
role in how | schedule my tinkegrouped with the statements in SectiofeBer some
experiment)In all, 24 attitudinal constructs were revealed (Section A: 10, Section B: 7, Section
C: 7)(see Appendix B for the statements with large factor loadingadgmnitudé for each

factor and the methods used to obtain factor solutions)

The factor solutiongenerat coefficients used to weighhd combin@a n i n d iregportsesa | 06 s
to theattitudinal statement$o produce a score for each person on each factor, representing the
intensity (magnitude) and direction (positive

that attitude. There are a number of ways to compute factor scores; we calBaldtttiscores.

31 Cintra (ttps://www.ferrovial.com/emis/cintra) is an international private developer of transport infrastructure
Funded by Cintraa research team led by Dr. Patricia Mokhtarian administered a series of survegd éocus
understanding telework patterns and associated transpoitelited outcomesyith many questions overlapping
with the questions in the survegsignedor this study.The first survey was administered in Spring 2021 in the
Dallag Fort Worth Arlington (DFA) andWashingtoii Arlingtoni Alexandria(WAA) MSAs. The second survey
was administered in Spring 2022 in the same two MSAs plus the Toronto (C&eadals Metropolitan Aee
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We added two more stepisacquirethe final factor scored he first stepvasto standardizehe
scores oreach factosuch thathe (trimmedweighted) mean and standard deviasoores on
that factorbe@me zero and one, respectively. Thowing step was t@djustthe scores of each
factorby subtractinghe score that @ersorwho responded to all relevant statements with

Aneut r al o,which bakichlly heenteedthe scoreso that the factoscoresof a

1

n e wpersanbea@me Q Hence afactor scorgepresents how much the attitude associated
with the factor deviates from the attitude of a neutral pelsosther words, positive scores
indicate agreement with the associated attitude while negative scores indicate disagreement.
Factor scores (without the two additional steps) generally lie betBeserd 3, but the neutral
centered factor scores in this study range 81 to 5.2 (with the trimmedeighted standard
deviations of the scores on each factor being equal to Gaejgia workers, on average, are
fairly pro-carowning @.11) and regard themselves webtablished in their field and good at
time management at work.78 exfp e r i e n cTabbk9).)At the same time, they angore

techsavvy (L.15 and satisfied with theirjod (10 t han a fmweutral 0 per son

Table9 presentsanalysis of variance (ANOVA) tests evaluate whether attitudes differ, on
average, across worker types. The results indicate that they do aliffiee5% significance

level,for all factorsexceptonei p4 ar ge h®a4)e o (p =

Naturally enough, fstatistic valuesas well as gaps between highest and lowest scores across
groups.tend to bdarger fortheteleworkrelated attitudes. For example, five ousefen

attitudes with an fstatistic larger than 20 are telewaddated attitudes. Looking at easforker
typein more detailJTWershold the most positive attitudes towartving. Even though

NTWershave thdeastpositive attitudesoward teleworking in general (in termstbg level of
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dedication to work angroductivity (iTW enthusiasm), time and locationaflexibility, and
effectiveness of teamwaorkNUTWerssee the negative aspects aVihg as wel.Compared to
other worker typef\\UTWersare more likely to think that Wing wouldbring only limited (or
no) costsavings, blur the boundary between work and personal ljvés Tn@fatives ,)and

reduce social interactions with caltpies( fi Tla8t workplacebenefit® .)

In terms of general attitudes, TV8are mordavorable towardictive modes and transit, pro
environment, urbanite, and liatisfied on average. In additiddT Wers areheleast precar
owning and careesriented buthe most techsavvy, whileNUTWers areghe most travel

stressed buhemost commutgoositiveat the same timd he latter result hints at a possible
motivation for adopting NUTWing rather than UTWing or NTWitgfWing may largely

reduce the travel stress but would also decimate the benfeditsnmuting, while NTWing

would increase commuting occasions and thergdotentiallyits benefits (although the positive
attitude toward commuting that is reported by this group paattally be a consequence of not
having to do it every day), but would also increase travel stress. In other words, for many people
in this group, NUTWing may represent the optimal balance between the pros and cons of
commuting.Taking a look at workelated attitudes[Wers are more satisfied with their job than
NTWersare UTWers tend to think that their performance at work is measyrahli also

being autonomous in workinlUTWers aranostlikely to be proteamworkandmost

concerned abowvork/family interference, though all three groups, average, disagree that it is

a problem
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Table 9. Attitudes by worker type

: Mean (trimmeeweighted) Oneway ANOVA
Attitude/preference

Sample| NTWer |[NUTWer| UTWer | F-stat | P-value

Pro-active modes and tran 0.00 -0.09 0.21 0.18 18.13| 0.000

Tech savvy 1.15 1.10 1.19 1.29 4.73| 0.009

Prolarge house 0.70 0.72 0.61 0.74 1.90| 0.150

Satisfied 0.97 0.92 1.07 1.11 6.25| 0.002

General Pro-carowning 2.11 2.16 2.14 1.87 11.13| 0.000

Pro-environment 0.36 0.27 0.57 0.52 16.52 0.000

Travelstressed 0.15 0.04 0.50 0.20 29.62| 0.000

Commute positive 0.83 0.82 1.11 0.58 23.41| 0.000

Career oriented 0.56 0.64 0.48 0.32 14.53| 0.000

Urbanite 0.34 0.26 0.45 0.55 13.05| 0.000

Work interferes with family  -0.34 -0.38 -0.08 -0.45 14.33| 0.000

Proteamwork 0.03 0.00 0.20 -0.02 5.73| 0.003

Family interferes with worf  -0.24 -0.28 -0.01 -0.27 9.80| 0.000

?’:gt‘; 4 | Performance is measurall 052 054| 0.35] 058| 552 0.004

Jobsatisfied 1.10 1.06 1.19 1.20 4.01 0.018

Autonomous 0.34 0.33 0.25 0.47 4.32 0.013

Experienced 1.78 1.82 1.78 1.63 453| 0.011

TW enthusiasm -0.10 -0.27 0.13 0.36| 63.02| 0.000

TW location flexibility 0.21 0.08 0.32 0.65| 45.07| 0.000

TW costsaving 0.53 0.46 0.39 0.97| 38.44| 0.000

Tféelg‘;gak TW negatives 0.15| -017| 009| -0.34| 1545 0.000

TW lost workplace benefitf  -0.08 -0.08 0.07 -0.28 10.06| 0.000

TW effective teamwork 0.13 -0.11 0.41 0.77] 130.33| 0.000

TW time flexibility 0.69 0.56 0.86 1.01| 32.09| 0.000

Note: Bolded numbers indicathe highestmeanvalue of each row.

3.5 Growth in the Number of Teleworkers

How hasthe share of each worker type changed sif@forethe COVID-19 pandemi® To

answer this questiome needed testimate thevorker typesharedor Georgia in 2019The

share of UTWers asacquiredwith the same method vwaamployedo obtain the2022 UTWer

share in Section 2.3(Be., usingACS 1-year estimates Table BO800® only this time using
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2019 data (UTWer shar6:94%). Subsequently, wealculaed theratio of NUTWersto UTWers
from the2017 NHTS (nationwide) datnd applied it to the UTWer shaxeoltainthe share of
NUTWers 6.40% = 6.94%%0.92173, leaving86.66% as the share of NTWerBhesame
processwas applied t@btainworker type sharefor the ATL MSA in 2019 startingfrom the
UTWer shareacquired from the AC8.84%) and proceedintp estimatehe shares of

NUTWers (8.15%= 8.84%* 0.92174 and NTWers (83.01%)

Table10shows how TWer shares changed from 2019-G2&/ID) to 2022(postCOVID). Pre
COVID UTWer shares were 8.84% the ATL MSA and 6.94%in Georgia. During the
pandemicthe ATL MSA experienced steepefabsoluteyise inUTWer sharethan Georgias a
whole the share increased20.9P0 (12.13percentage pointsigher than the pr€OVID
share) ithe ATL MSA and t016.3%4%6 (9.40percentage pointsigher than preCOVID) in
Georgia while the relative rise in UTWer shamassimilar (ATL MSA:1 3 7 . ,5é6fgia:
135.4%y). One the other hanthe absolute increase NJTWer sharewasslightly larger for the
ATL MSA (11.56percentage pointshan for Georgial(0.60percentage pointsbutthe relative
increasevashigher for Georgia; the share increased 6%.6%(from 6.40% tal7.00%) in
Georgia and by41.8%(from 8.15% to 9.71%) in the ATL MSA.Taking TWers as a whole,
they increased b%39.4% (from 16.99%to 40.68%) in the ATL MSA and by149.%% (from

13.3%46 t033.3%%) in Georgia overall, from 2019 to 2022.

Table 10. Worker type shares in Georgia and the ATL MSA (2019 vs 2022)

ATL MSA GA
2019 2022 2019 2022
NTWer 83.01% 59.31% 86.66% 66.66%
NUTWer 8.15% 19.71%(141.8%) 6.40% 17.00%(165.6%)
UTWer 8.84% 20.97%( 13 7 . 6.94% 16.34%(135.4%)
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3.6 Activity Patterns onTeleworking Days

When do people telework, and what do they do differently on the days they telewothe
following subsections, we analyze the distribution of telewyklays across the week
(Section3.6.1) examine whathe workers who TW fofull days do with the time they save by
not commutingSection 3.6.2)tabulate th@ut-of-homeactivities conducted othhe most recent
teleworkng day(Section 3.6.3)and investigate hoteleworking impacted the owf-home

activitieson the most recent teleworking day (Section 3.6.4)

3.6.1 Days ofWeek forTeleworking

When doworkerstelework? Figure15 presents the shares of respondents teleworking on each
day of the week. The respondents whporedthat they work from home or at alternative
telework locations at least once a month for full d@gs5%of the total respondentsimmed
weightedN=589.93%? wereasked on which days théypically telework for full daysthe

answers are summarized in the left pahEigure15. In asimilar way, the question about
partiatday teleworkingvaspresented to those who work from home or at alternative telework
locations at least once a month for partial d@a2%of the total respondentsl=448.2. Based

on their work patterns, some respondents faced both, oneitloerof thesequestions. The

shares in each pane do not add up to 100% because multiple ansveskowed.

One notable pattern is that parttkly teleworkng days vary more than futlay teleworing
days. This indicates that fedlay teleworking occasions are more likely to be regularly scheduled

and prearranged. This argument is also supported by the fact tFadayfuttleworking occasions

321n fact,6029 cases (31.2%) were supposed to fineequestiorbut 13.0 of them did natue to a coding error
made by the research team when creating surveys in the Qualtrics format.

80



are concentrated on weekdays but pad& occasions are more evenly distributed across
weekdays and weekend daldonday, Tuesday, and Wednesday are slightly more popular for
full-day teleworking than other weekdays. On the other hand, Wednesday and Friday are the

most popular weekdays for partddy teleworking.

Full day (N = 589.9) Partial day (N = 448.2)

0.4-

55.5% 56.1% 55.1%

Share

51.7% 52.2% 50.4%

0.2-

30.2%

22.9%
o 18.2% 20-2% 17.9%
MA% - 10:4% 15.2% * 12.5%
. 0

0.0-

Day of week Mon Tue Wed Thu Fri Sat Sun It varies

Figure 15. Days of weekon which teleworking occurred, by full and partial day

3.6.2 ActivitiesConducedwith theTime Saved by notCommuting to th&W

How is the time saved by teleworking for full days utilizeGi@ble11 summarizes how

respondents who work from home or at alternative telework locations at least once a month for
full days use the time saved from not commuting to the regular workplace. About a8ifeqg

did not select any dhelisted activities for various reasons: no time saving is perceik&éq,

no difference is noticed in terms of what they 8&%9, and the saved time is too short to do
something in particula(3%9. On the other hand, around four fiftl&l (199 selected at least

one activity otlhelHaendifa(minlcyl utdiinmmegd fi sactivith e mo st
(reportedby 48.2%0f those who selected at least one act)viBtherlisted activities are

preferred to a rather similar degree (reporte@®y 44% of those who selected at least one
81
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activity), except that working3@.8%) and spending time on leisure or recreational activities

(29.70) are less preferred.

Table 11. Activities conductedwith the time saved by not commuting tathe RW (N=6025)*

Answer Sharé
No time saving perceived| 7.1% .

: Activity Sharé | Sharé

No difference 5.5%

Time saving is too short 6.3%
Sleep 35.0%| 43.1%
Exercise 34.6%| 42.7%
Work 27.2%| 33.5%
At least one activity selecte, g 1o, Meal preparation 35.5%)| 43.8%
(multiple answers allowed) Family time 39.1%)| 48.2%
Hobbies orther personal activitie{ 31.3%| 38.6%
Leisure or recreational activities| 24.1%| 29.7%
Other 2.3%| 2.8%

Note:

1) Among6029 cases that faced the questlmwtause theseportedworking from home or at
alternative telework locations at least once a month for full,&&5cases provided valid
answers.

2) The wiverseis the respondents whansweredhis question (N602.5. The sum of shares is 100%

3) The universe is the respondents who answered this questi6lZNF- The sum of sharesiisore
than81.1% because multiple answers are allowed follifted activities

4) The universe is the respondents who selected at least one activity for this questi®®.gNFhe
sum of shares imore thanl00 because multiple answers are allowed for the listed activities

3.6.3 Out-of-homeActivitieson the MostRecentTeleworkng Day

What outof-home activitiesare conductdon teleworkng days?It is desirabléo obtainamore
preciseindicationof activity patterngof all workers who TW in any forngn their teleworking
daysthan is discoverable from the very general question (askedawigrkerswho TW for full
days at least oncermonth) that was analyzed in Section 3.6.2, because those activity patterns
translate to travel patterns, and we urgently need more insight into the factors behind the

changing travel patterns seen at the aggregate level. The ideal way to obtain such a precise
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picture would be by capturing retine information fromworkersover a period of several

weeks. However, since the project time and monetary constraints precluded this option, we
instead adopted the common practice of asking aheututof-home activitiegperformedon

the most recerteleworking day This question wagresented tthose who telewoed at least

once a month regardless of the location (home or alternative telework locations) and duration
(partial or full day), after asking them whethegitHastteleworking daywas partial day or full

day. Excluding those whadinot remember whether the last telework occasion was for a partial
or full day, the answers to the eafthome activity question are summarized'ablel12. Note

that therelianceon the most recem¢leworking dayneans that at the individual leydie day

may not be typical Over a very large sample, however, we could expect the resaltsucately
portray patterns in the aggregate. Our own sample is not as large as would be desired for this
purpose, especially when subdivided in any way ,(bygfull-day vs partialday teleworking),

but we can consider it to provide a rough sense of the reality on the ground

The share of those who stayeatirely athome on the most recetgieworking days a little

larger than a quarte27.2%) for full-day teleworking, which is double the share for padey
teleworking (L3.699. About a quarter of those whose mosteng teleworking daywasa partial
day £6.699 still commuted, which is not surprising because it would be confor@ucha
workerto (for exampleork from home in the morning and go to the regular workplace for a
meeting after lunch. However, it is intetiagtthat about genthof those whose mostceent
teleworking daywas afull day (9.7%) commuted as well his share is higher than expectédt
several reasons are possible, includirmgking at an alternative telework locatiomoldinga

second job for whiclacommuteoccurrel on that dayand going to the workplace for a Ron
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work reason, such as tlvop off/pick up a child in the onsitildcarecenter or to visit the onsite

agym.

Looking at other oubf-home activities, the preferences for-ofthome activities are somewhat
similar for bothfull-day and partialay TWing For example, the three most selected activities
are the samor both groupgalthoughthe order of the three activities diffgrexercising, doing
general errands, and eating out or getting-takke At the same time, the two least popular
activitieson full-dayteleworking dag arealso less preferred on partiddyteleworking dag:

work-related travel and recreational activities.

In general, the shares in the partaly teleworking column argmilar to or (usually)argerthan

their counterparts in the fulllay teleworking column, which is at least partially attrttleto

thelarger share gbartiakday TWerggoingoutatallon t hat day . However, #dad
picking up) otherso i s eday(ld @0o)thaeotpagiatday i cul ar | y
(7.6% teleworking dag. This observatiois reasonablegiven the better flexibility in time and

location on a fuldayteleworkingdayAn ot her e x c e p:taislightly larger siiae ofe r c i s ¢
workers who teleworked for a full day (34.4%) exercised (compared to Z8ra®6rkers who

teleworked for a partial day)
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Table 12. Out-of-home activities on the most recent teleworking dagN=633.9

Answer Full Partial
day* day*
No, | did not go out on that day 27.2%| 13.6%
Commute 9.7%| 26.6%
Work-related trave{other than commuting) 6.8%| 7.6%
Visit family/friends 12.6%| 12.2%
Drop off/pick up someone 14.7%| 7.6%
At least General errands (e,ghopping, dry cleaners) 27.0%| 31.0%
one activity selected : : :
(multiple answers allowed Personal business (e.medical appointment) 15.2%| 20.7%
Go out to eat / geakeout 23.8%| 33.5%
Recreational activities (e,gisit parks, movies) 85%| 8.4%
Exercise (e.gjog, walk the dog, work out at the gyy 34.4%| 28.5%
Other 0.8%| 0.7%

Note:

1) Among673.2cases who faced the questiB69.5(54.9%) answered that tiremost recent
teleworkingoccasiorwasfor a full day,263.8(39.26) answered that the most recent teleworkin
occasiorwas for a partial day, argp.8(5.9%0) did not remember.

3.6.4 Impacts of Wing onthe Out-of-homeActivitieson theMostRecentTWing day

How does teleworking impact outf-homeactivities? Following the question askg for the out

of-home activities conducted on the most recent TWing day (Section 3.6.3), respondents were
askedhow teleworking affected thepecificactivitiesthey reported in the previous question

Those who @l not telework at least once a monthrespondedi n o | did not go ol
to the previous questiofseeTable12) did not seghis questionTable13 summarizeshe

answersAgain, respondentsho dd not remember whether the last telework occasion was for a

partial or full daywere excluded.

Thereported impacts of teleworking on tbemmute are somewhat puzzling, even though a few
potential explanations can be presented. The

how | di d 3518% andiemadiiiav inteywd y( a d28.2%l evancthoughthet y 0 (
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other answers seem more appropriaeewe wereaskng about aeleworking dayWith

respect to the top choice, it helps to consider the possible reasons, discussed in Section 3.6.3, for
reporting the commute ageleworking dayactivity in the first placeworking at an alternative

telework locationholdinga second job for whica commuteoccurrel on that dayand going to

the workplace for a nework reason, such as to drop off/pick up a child in the onsite child care
center or to visit the onsite gy For at least the latter two of these reasons, it is plausible that
indeed, the commute occurred despite teleworking, not because of it. For the first reason, if the
respondentoutinelycommuted to an alternative telework location, s’lhe may have considered it

more a regular commute than something affected by teleworking per se.

With respectto the secoodo st common answer for i mpacts on
added a cnepossibilityysdhpthe commute, although theoretically not necessary on that

day, wasspontaneously generated for one of the reasons mentioned above (or, to pick up a

needed item that was left at the regular workplace), and therefore the respondent considered it
Anewl y Aaahdrpodsibility is thatsoneindividuals compared their activity patterts

those performed otheirnonworkd ays. The question says fA[w]e a
of the outof-home activities you did that day were different in some way because you

tel ewor kedo, i negthesn toranparehwihtinat they dveraatherworkdays

However, that might have not been clear to some respondents,dorivh newl y added

a c t i oouldtlopkdike a more proper answer than other answersiinimize thessources of

confusion, improved question wordisgould beexploredfor future surveys.

The share fofibecause | teleworked, | did the activaiyn t hi s day i nssthead of

| argest for those who 0#atithesamdtime fheshdmmi | y/ fr i en
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Atel eworking did not 23f3)es the lowest fothem Interestingly,hi s ac
Avi sit f amamongthelesspoputadostof-hame activitiegperformedon teleworking

days (seeTablel?), reported by only about 1P3%. This can be interpreted that workers are not

|l i kely to visit family or friends on a telewo

is quite likely that theghifted their visit fromanother day (e.g., a namorkday).

Overal,it el ewor ki ng ddidd ntohi saaf@bpatari ansivgibgshare for

which is the largest across atiswerdor many activitiesThe share of those who selected this
answer is the | argest 434% ,Adodp owlefd/ piycligemes
(38.5%. Theseactivitiesareoftenchaired to thecommuteand (for example, taking children

to school) may have needed to take place regardless of whether the respondent actually

commutedhat day or not

Nevertheless, for the majority of respondents and all activities, teleworking had some effect.

Amongall nonrcommute oubf-home activities, the share of those who changed the kiate (

not the day) of an acti vi3t39andi rreelrataitvi elnyal hiag
323%9 . On the other ha30% ,AvViipeirts oma&aMh, bld/sfi miees s
Agener al33.2% areamork kelythén other activitieto havebeenswitched tca

teleworking dajfroma not her day-r el as e H9.23%isswahindse likely

than other activitieto beconducted at a differeplacebecause of teleworking.

BAO0Othero is excluded from this discussion (and the di s«
by only 4.9 respondents.
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Table 13. How teleworking affected the activities conducted on the lag¢leworking day

Because | TWed

di d

t he

— , TWingdid
fag Towoleon ) notaffect(
Activity Count| newly |. day |sameday €at |powldid
addeg |Instead of butata | different this Sefpenss
o another | different | place activit
activity day time y
Commute 106.0] 25.2%| 21.2%| 20.3% 8.7%| 35.3% 3.1%
Work-related travel 4541 23.8%| 15.2%| 29.9%| 19.2%| 33.2% 1.1%
Visit family/friends 78.9] 22.1%| 39.0%| 21.5% 2.2% 23.3% 0.5%
Drop off/pick up someonqy 74.3| 17.6%| 17.3%| 22.3% 2.9%| 43.4% 1.6%
General errands 181.5] 9.9%| 33.2%| 21.3% 4.3%| 38.5% 1.6%
Personal business 110.9] 15.9%| 37.4%| 15.6% 5.6% 33.1% 0.4%
Gooutto eat/ get takeut| 176.2| 19.5%| 21.5%| 22.0% 9.7%| 33.3% 2.6%
Recreational activities 53.5] 11.9%| 27.1%| 32.3% 9.3% 28.7% 0.0%
Exercise 202.2] 10.7%| 23.2%| 34.3% 5.4%| 32.0% 1.1%
Other 49| 15.7%| 27.7%| 13.8% 6.7%| 51.0% 0.0%
Note:

1) The shares in a row do not add up to 100% because multiple answers are allowed. For exan
a respormentdayel dbauttedtbat Wi

possi bl e
di fferent

t hat
pl aceo.

2) Bolded numbers are tliew-wise largestshares.

3.7 Vehicle Ownership

The vehicle ownership status (e.g., count, sufficiency, type(s)) of a household is one of the main
indicators of the travel and activity needs of the household, affecting travel and activity patterns

of household members at the same time. In this settiemousehold vehicle ownership status

of Georgia workers is examined, focusing on vehicle counts and sufficiency. Among other

analyses, we will examine the relationship of worker type to vehicle ownership, as well as the

impact of the pandemic on changewsehicle ownership.
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3.7.1 HouseholdvehicleCounts andaufficiency byRegionType

How does vehicle ownership différy region typ@ The statewide average vehicle count (among
households with at least one worker2i83 only slightly less than the average number of adults
(2.26 (seeTablel4). In other words, on average there is nearly one vehicle for each adult in the
household (however, as we will see belawigurel?, that average masks the fact that more

than a quarter2(7.9%9 of individuals live ina household wit fewervehicles than adults and

4.1% live inazercvehicle household Non-MSA regions have a higher average vehicle count
(2.24) than other regions d@.00. Many factors, including lanrdse characteristics (e.g., land

use type, density, mixture) and seeiconomic traits, might be associated with the observed
difference. However, the difference can also be partially explained by the larger average
numbers badults and household members in +M8A regions Figurel6 andFigurel7 present

the vehicle ownership status by region type in detail.

Accordingto Figurel6, illustrating vehicle counts by region type1% of the respondents

reported zero household vehicl88,8% reported one38.8% reported twol5.%% reported

three, and.0.7®% reported four or more. Although the average vehicle asuhe same for the

ATL MSA and other MSAs, the ATL MSA has higher shares of respondents with zero vehicles
(5.0%, compared t8.1%) and withfour or more vehiclesl0.4%6, compared t8.2%0) at the

same timeNon-MSA regions havéhe smallest share of respondents with zero vehicles available
(2.6%) andthe share having four or more vehic{&6.3%) is much larger thafor other rgions,

contributing to the larger average vehicle count for-NBA regions.

Taking the number of adults (i.e., who are 18 years old or older) into considefFagianme 17
summarizefiousehold vehicle sufficienchy r egi on type. #nADeficito,

indicate that the number of household vehicles (ifperm) is less than, equal to, and larger than
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the adult count, respectively, whidi®,6 fhzer o0
51.%,and16.2% of i ndividuals fal/l i nt o fAdgdrelti t o,
reveals that the adult count is one of the main factors explaining the household vehicle count, but
regional differences still remain after controlling for the adult count, especially between the ATL
MSA and other regions. For example, the regional diffees are less prominent for vehicle
sufficiency than for vehicle counts, especially for other MSAs andWi®A regions. They have
rathers i mi | ar s har e4.2fandb0.0h)s ud f d c ilEFoiapl 0Ld)peven

though the distributions of vehicle count differ substantially (e.g;M8A regions have a

lower share for twevehicle households and a higher share for-tmumnorevehicle households).

m

N

On the other hand, the ATL MSA has a lower slidnespondents n fisur pl us o house

(14.9% than other regions do.
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Table 14. Average household vehicle and member counts by region type

ATL MSA | Other MSAs| Non-MSA GA
(60.3%) (25.1%) (14.6%) (N=1931)
Vehicle count 2.00 2.00 2.24 2.03
Adult count 2.24 2.26 2.31 2.26
Average
Non-adult count 0.67 0.76 0.77 0.71
Household member coun 2.92 3.02 3.08 2.97
ATL MSA (60.3%) Other MSAs (25.1%) Non-MSA (14.6%) GA (N = 1931)
0.4-
0.3
o
-E:U 0.2- 39.0% 40.4% 38.8%
w 35.3%
31.0% 30.5% 30.9% 30.8%
01 b 0
14.7% e 14.8% 16-5% 15.5%
8.2% oA
0.0, 5.0% 3.1% 2.6% 4.1%
Vehicle count 0 1 2 3 4+
Figure 16. Household vehicle courg by region type
ATL MSA (60.3%) Other MSAs (25.1%) Non-MSA (14.6%) GA (N = 1931)
0.5-
0.4-
o 0.3-
_E:U 52.6% 51.2% 50.0% 51.9%
(7p]
0.2-
27.5% 28.5% 28.2% 27.9%
0.1- 15.9% 17.2% 19.2% T3
0.0 I 3.1% 2.6% 4.1%

Vehicle sufficiency

Zero

Deficit

Sufficient

Surplus

Figure 17. Household vehicle sufficiency by regiotype
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3.7.2 HouseholdvehicleCount and Sufficiency byWorker Type

How does vehicle ownership différy worker type?Average counts of household vehicles,
adults, and members vary with worker type as well {sd#e15). On averageNTWers have

the largest household vehicle coua0g and adult count;30. NUTWers have the smallest
number of household vehiclek.94) and the largest number of household memig i) at the
same time. UTWers have the smallest adult cauatl) but the average household vehicle count

is in the middle 2.02).

The patterns shown ifable15 are not solely attribable to WFH frequencies and thus can be

better understood when combined with the findings fi@ble8. For instance, theTWer

group has more respondents age 45 and older (compared to other worker groups). This makes it
more probable that the household&JdWWers have fewethildrenor youngadult members (if

any) and leads to small average adult emttirencounts, which is the exact opposite of the case

for NUTWers (with many respondents ads to 44). In addition, thTWer group has a higher
share of respondents in rATL regions which haveelatively large household vehicle and

adult counts, accounting ftine high average vehicle and adult counts of the group (even though

thechildrencount is on the smaller side).

Figurel8 andFigure19 (similar toFigure16 andFigurel17) provideinformation helpful in

producing a better understanding of the association of worker type and household vehicle
ownership. As indicated in the previous paragraph, the relationship betwedayt\WFH
frequencies and vehicle counts is rather intertwined with many sociodemogaaghiousehold
characteristics (and, of course, with various aspects of work/travel patterns otné&tRiHdar

full days). Therefore, it would be necessary to develop and test sophisticated statistical models

for an indepth understanding of the relationship. However, this report focuses on the
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distributions of vehicle count and sufficiency, interpreting them in conjunction with various

sociodemographiand householdharacteristics.

NTWers have the largest average vehicle ca2u@g and the most dispersed vehicle count
distribution compared to other typesvadrkers (sed-igurel8); theyhave the highest shares of
respondents in zereehicle @.8%), threevehicle (5.8%), and fouror-morevehicle (1.96)
households across all worker types. This pattepnabablylinked with two factors working in
opposite directions. A relatively low household income and high share eAiosMSA
residents (with a large household size on average) aiMoWgers may be connected to high
shares of respondents in zemehicle households and in threemorevehicle households,

respectively.

Comparing the twd@Wer groups,UTWers have slightly larger shares for thxeshicle (L5.7%,
compared td4.1%) and fouror-morevehicle 9.0%, compared t@.%%) households (sd&gure
18), even though the average adult count is sma&léi(compared t@.22from Table15) and
the share of ATL MSA residents is lard@7.6% compared t@0.1%from Table8). The high
household income and high share of-ssifployed workers d TWers may be the main factors

contributing to the difference.

According toFigurel9, theUT Wer group has the highae'st shares
Asur pl us o(7h0 a55&h016.465across all worker grougsompared t@®6.0% of

NUTWers and7.5% of NTWers) aligning with the fact that the average vehicle cofr@id

and adult count.11) are closest for that group (s€able15). In contrast, th&lUTWer group

has the | owest share [L32%i nagn d nt hies uhripd huessot hsohuasr
household$31.7®%0) across all worker groupsgesulting in the smallest average vehicle count
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(1.99 and the largest gap between average vehicle chi@® @nd adult count;22) despite

having the lowest share of respondents in living in-xettdcle household(3%).

In summary, the average household vehicle count is the larg®$tVers. However, after
controlling for household adult countsTWers are more likely than other worker groups to live
in a household with at least one vehicle per agdisumably linked toheir high household
income Considering that this observatimnat odd with the fact thaNTWers are more likely to
reside in noMATL -MSA areas with more potential needs for driving in their daily lives, the
relatively low household income dIiTWerswould be the main factor contributing to the high
share oNTWers with zero household vehicles. Another point to note is that the average
household vehicle count is the smallestMaiTWers, which is linked to the fact that having a
surplus vehicle is | east common, and havi

for NUTWers.
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Table 15. Average vehicle, adult, and member counts bwyorker type

NTWer NUTWer UTWer GA
(66.5%) (17.1%) (16.4%) (N=1931)
Vehicle count 2.06 1.94 2.02 2.03
Adult count 2.30 2.22 2.11 2.26
Average
Non-adult count 0.67 0.90 0.66 0.71
Household membearount 2.98 3.12 2.77 2.97
Non-TWer (66.5%) Non-usual TWer (17.1%) Usual TWer (16.4%) Total (N = 1931)
0.4-
0.3-
o
T 42.1% 41.5%
& 02 37.3% . s
30.2% R 30.6% 30.8%
0.1- .
158% b 15.7% 15.5%
11.9% 7 0% 9.0% 10.7%
0.0, 4.8% 239, 3.2% 4.1%
Vehicle count 0 1 2 3 4+
Figure 18. Household vehicle courg by worker type
Non-TWer (66.5%) Non-usual TWer (17.1%) Usual TWer (16.4%) Total (N = 1931)
0.4-
o
% 50.7% 52.8% 35.6% 51.9%
0.2-
31.7%
27.6% o 27.9%
16.8% 13.2% 16.4% 16.1%
(. 2.3% 3.2% 41%
Vehicle sufficiency Zero Deficit Sufficient Surplus

Figure 19. Household vehiclesufficiency by worker type
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3.7.3 Changes irHouseholdvehicleCount

Is teleworkingassociated with changes in vehicle ownership since the pandemic belgath@

survey, respondents were asked how their household vehicle count changed compared to March
2020 (i.e., immediately before the COVII® pandemic) and the answers are summarized in
Figure20. Note that thexact number of vehicles added, disposed of, or replasesell as

other relevant changes (such as changbsuisehold size and compositipnerenot measured.

While more than thregquarterg77.3%) of respondents did not experience a change in the

number of vehicles26.4% replaced one or more vehicles without changing the total count, while
51.9% did nohing), the share who experienced an increase in the household vehicle count

(15.8%) is more than double the share that experienced a decrelse (

Similar trends hold for all workeaypes (seéigure20). Interestingly however,NUTWers are

most likely to have experienced changes in their household vehicle counts, in both dirdetions
shares of respondents who experienced an incré@@$®4) and who experienced a decrease

(8.20) are both highest {MUT Wer s. On the other hand, the sha
forUTWers (1.2) and t hei r s hoathelowkrsidé¢/. Bodveniterthe laveest 0 i s
is 6.9%, for NTWers). Although the lack of information on changes in WFH frequencies in the
household since March 2020 prevents us from precisely ascertaining the impaetiay flFH
frequency on the household vehicle count, the findings fmure20 imply thatthefull-day

WFH of a household member has neither a unidirectional nor monotonic impact on household
vehicle ownership. More tdepth investigations using detailed information aboutés&lential
location,work locations of all household members, household composition, and vehicle

ownership status would be required for an improved understanding.
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Non-TWer (66.5%) Non-usual TWer (17.1%) Usual TWer (16.4%) Total (N = 1931)

0.4-
o
s 52.5% 53.2% 0
ﬁ o 48.2% 51.9%

0.2-

25.1% 24.0% 28.2% 25.4%
19.6%
15.5% 11.4% 15.6%
6.9% 8.2% TP 7% 7.1%
0.0-
Change in vehicle count Increase Decrease Same (replaced) Same (not replaced)

Figure 20. Vehicle count changes byvorker type (compared toMarch 2020)

3.7.4 Role ofPandemic invehicleOwnershipChanges

To what extent (if any) did the pandemic influence changes in household vehicle ownership?

The respondents reporting any changes (nergase, decrease, or replacement) in their

household vehicles within the two years since March 2020 were asked about the influence of the
COVID-19 pandemic on the househ dFd9nseekigare2)si on t
Among all worker types combined, the share of respondents who think that the pandemic
influenced (at | east fAsomewhat o) the househol
Adecr Bla®)e,0 f(ol | owe d29.B6) fainmc mM2i.88). & s ofded holds for

each of the worker types as well. This indicates that, although more workers experienced an
increase in household vehicles than a decrease (accordiigute20), a decrease is more likely

to be associated with the pandemic than an increase is.

Who is more likely to have pandemrelated changes in household vehicles: ndiwers, or
TWers?The vehicle ownership of both groups could be affected by the pandemic, potentially in

opposite direction®n the one hand, TWers are much more often those who have changed their
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work location (especially given the frequency of WFH for full days) since the outbreak of the
pandemic, which mageducehousehold vehicle demandSiternatively, if they have moved to a

| arger home in the suburbs because they donodt
office space, and want a yard for the children to play in or for relaxing outside of work), they

may need aadditionalvehicle since they are now less wsdirved by transitOn the other hand,
nonTWers, though continuing to commutadlbwing the outbreak, may wish to avoid transit or
ridehailing options, which couliticreasehousehold vehicle demandsternatively, they are

more likely to be in jobs that were cut back due to the pandemic, and accordingly a lower income

couldreducetheir vehicle demands.

Figure21 provides the answeralthough it would be indvisabke to compare NUTWers and

UTWers considering the small sample sizes (e.g., the sample sizes for those who experienced a
decrease in household vehicles 2reD(NUTWers) and22.5(UTWers)),when combining those

two categoried is evident that TWeras a wholdgend to link their changes in household

vehicles with the pandemic more than fidVers do, for all types of changes (i.e., increase,

decrease, and replacement).
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1.00

Non-TWer (65.7%)
0.75-
.50-
0.25-

Non-usual TWer (18.4%) Usual TWer (15.9%) Total (N = 929.5)

Increase Decrease Replace Increase Decrease Replace

Increase Decrease Replace

0.00-
Increase Decrease Replace
Change in vehicle counts since March 2020

Impact of pandemic | Mostimportant " Important ' Somewhat B Not at all

Figure 21. Impact of pandemic on the changes in household vehicles by worker type

3.8 Vehicle Miles Driven (VMD)

3.8.1 Share oRespondentsvho Do notDrive

Who drives moreRRespondenta/ere asked whether they drive a vehiaedn if only
occasionally Those who ans we weaaaskddyhewsnianytmdes they e
personally driven a typical weeklor all purposes, excluding the distance driven as a

of

quest

professional drivéf (if applicable). We refer to the response to this question as vehils
respondent s

the shares

driven, or VMD.Tablel6pr esent s
i 0 O, bytregiont ahdeworkeatype. &hre vagtumajarity bfo n

guestion or
respondents drive (i.e., on/8%do not drive). The neiMSA regions have a lower share of
were given fAbus, truck, taxi, or
99

“Respondent s

Uber / Lyft



respondents who do not drive %) than other regions do (ATL MSA&.9%, other MSAs:

7.7%), likely following from the lower landise density and transit accessibility of AdBA
regions, which encourages driving. InterestingliyTWers have fewer respondents who do not
drive (6.3%) than other worker types dNTWers:7.2%, usual TWers7.3%). This observation
agrees with most of the characteristiciNafTWers found in previous sections (e.g., they more
often are maleTable8) and belong to a household with at least one vehiatpife 18),

household income is on the higher sidlalfle8), and work schedule is distributed across various
work locations Figurel11)), except that they are more likely to live in the ATL MSA than-non
TWers are Table8). It seems that the relatively high ndriving shares of respondents among
other worker types can be at least partially attributed to the high shdii@\érs belonging to a
zerovehicle householdrigure 18), and work patterns mostly concentrated in the home for

UTWers Figurell).

Table 16. Share of respondents who do not drive

Type Share

ATL MSA (N=1161.7 6.9%

Region type Other MSAs (N= 484.5 7.7%
Non-MSA (N= 281.9 5.8%

Non-TWer (N =1280.9) 7.2%

Worker type Nonrusual TWer (N = 329.9 5.3%
Usual TWer (N= 317.0 7.3%

Total (N =1927.9 6.8%

Note:we excluded 3 cases (weighted count &) 3vith no response to the VMD question

3.8.2 VMD byRegion andWorker Type

Figure22illustratesthe average weekly VMD of respondents including both those who do and
do not drive (but excluding cases with no responise)l927.4, the same as the sample size for

Table16). Respondents who do not drive are considered to have 0 miles as their typical weekly
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driving distance. Note that the sample is supposed to repf@sergia workers age 18 or older
not adults, workers, or drivingge people (16 or over) in Georgia per se. Statewide, the average
weekly VMD of workers (excluding the woilelated VMD of professional drivers) 122.8

miles. Also, the more a respondent works from home for full days, the lower the VMD; the
statewide average weekly VMD 184.9miles forNTWers,120.0miles forNUTWers, and’6.6
miles forUTWers. UTWers have a distinctively low&MD than others, which is assumed to be
associated with higher fulay WFH frequenciegt(15full days of WFH on average per week,
according td-igure11) compared to those 6fUTWers 0.80 andNTWers (0.00) The same
patterns exist fothe ATL MSA and other MSAs, but neMSA regions have a notably higher
VMD for NTWers compared to other worker types. The high VMDIdWers in noAMSA
regions leads to a substantially longer VMD for +MS8A regions 157.1miles) than for other

regions (ATL MSA:117.1miles, other MSAs116.5miles).

ATL MSA (60.3%) Other MSAs (25.1%) Non-MSA (14.6%) GA (N =1927.4)

150-
[m]
=
>
2 100-
[43]
(0]
=
]
[=)]
g 123.3 118.2 120.0
é 50- 103.6

0- N=684.7 N=230.9 N=246.1 N=1161.7 N=374.1 N=59.4 N=51.0 N=4845 N=222.2 N=39.1 N=19.9 N=281.2 N=1280.9 N=329.4 N=317.0 N=1927.4

Worker type [ Non-TWer Non-usual TWer B Usual TWer M Total

Figure 22. Average weekly VMD by region and worker type
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3.9 Commute Patterns

3.9.1 CommuteDistance to the RW

How does commute distance relaterggion typ& The survey inquires about how often
respondents work at the RW if they havaorhome RW(i.e., if they have a primary job other
than a homéased selemployed jof®), and then asks the main reason for not going to the RW
i f t hey famerhiomeRW (fgrdothtfudl and partial day#) a typical weeleven

though theyare not homdoased selemployed workers fatheir primary jobh According toTable

17, which categorizes workers based on the answers to those two qud&¥sof

respondents in the sampileverwork at a(nonhomég RW for various reasons. While COVAD

19 is the reason for relatively few of thein®o), many are selémployed with a hombased

job (6.9%), or do not have a RV6 () (e.g., no fixed location, all employees working

remotely).

More workers do not go toronrhomeRW in the ATL MSA (7.8%) than in other regions

(other MSAs:12.3%6, norMSA regions:10.£6). The ATL MSA has the highest shares for

A s employed, homdé a s e d8.Pod b 0 i o B.PXR WO a(n d -1 @QX) bdipss all
regions. The more populated and urbanized a region is, the more likely it is for workers not to go
to anonhomeRW because of COVID, although the share is quite &x4#4) even for the ATL

MSA. Especially in norMSA regionsit is quite rare not to gto a nonRhome RW because of

COVID-19(0.4%). Other MSAs have a slightly higher shafeo r -eémpl@yédf homdased

35 For a worker witha homebased setemployed job as his/her primary job, home is the RW.
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] o Bb8%, compared t&.1%) and forii N o

regions do.

Table 17. Reasons for nottommuting to the RW by region type

R3VE%, cqmpared t8.4%) than noAMISA

Commute to the RW Share
Answer Reason ATL MSA | Other MSAs| Non-MSA GA
(N=1164.9 | (N=484.5 | (N=282.5 | (N=1931)
Yes - 82.5% 87.7% 89.6% 84.8%
All combined 17.5% 12.3% 10.4% 15.2%
Seltemployed, hombased job 8.0% 5.3% 5.1% 6.9%
No No RW 5.9% 3.8% 3.4% 5.0%
COVID-19 2.1% 1.3% 0.4% 1.7%
Other reasons 1.0% 0.6% 0.2% 0.8%
No response 0.6% 1.3% 1.3% 0.9%

The distance from home to the RW is asked of the respondents who marva@neRW,

regardless of whether they go to the RW or not (i.e., including those who go to tHeARRA)(

and those who do not go to the RW becaude

A C-DY b.D)

and

ot 0.80)

in Tablel7). The overall distribution of distance to the RWTable18) is rightskewed41.8%6

live less than 10 miles away from thBw (and71.0% less tharR0 miles) buBB.9% live at least

50 miles away from the RW, which makes the meanwane commute distancd7.9miles)

substantially larger than the medid® 0miles)

reasao

Workers in noAMSA regions reside farther from their RW in general. Across all region types,

non-MSA regions have the highest shares for most of the distance intervals farther than 10 miles

(except for30-40 miles and 100+ miles). Alsmon-MSA regions have a larger median distance

(12.0miles) than other regiond@.0miles) because of a relatively lower share of workers living

within 10 miles of their RW36.24). That share is the largest for other MSA8.2%6, ATL

MSA: 40.8%), resulting in the smallestean commute distanc&4.9miles). Note that the mean
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distance is larger for the ATL MSA9.4miles) than for nofMSA regions 17.5miles), which

is attributed to more outliers in the ATL MSA living 100 miles or more away from their RW

(0.9%,compared t®.1% for norMSA regions). This observation is closely linked with the fact

that77.6%o0f UTWers are in the ATL MSA (seBable8) andUTWers(with a nonhome RW)
are most likely to live 100+ miles away from the RBV7Q9 across all worker typgseeTable

20).

Table 18. Distance to the RW for respondents with a RWby region type)

Region
ATL MSA | Other MSAs| Non-MSA GA!
(N=996.2 (N=434.D) (N=254.9 (N=1685.1)
No response 1.5% 1.2% 0.6% 1.3%
0-5mp 16.6% 20.3% 19.5% 18.0%
5-10 mi 24.2% 26.9% 16.7% 23.8%
10- 20 mi 28.3% 29.8% 31.8% 29.2%
Share 20- 30 mi 13.4% 10.7% 16.4% 13.1%
30- 40 mi 9.3% 6.3% 4.1% 7.7%
40- 50 mi 2.9% 2.3% 3.8% 2.9%
50- 70 mi 2.1% 1.8% 5.4% 2.5%
70- 100 mi 0.7% 0.3% 1.5% 0.8%
100+ mi 0.9% 0.4% 0.1% 0.6%
Mediar? 10.0 10.0 12.0 10.0
Mear? 19.4 14.9 17.5 17.9
Note:
1) Respondenta/ho have anonrhomeRW areused (N-4685.)).
2)Intervals are closed on the | eft -Sidcdieoandc

equal to ofarger tharD miles and smaller than 5 miles.
3) Medians and means are calculaafierexcluding cases witfino response
4) Bolded numbers are the ramise largest numbers.

How does commute distance relate to teleworking staM&stker groups differ a great deal
with respect to whether they work at a RW and how far they live from the RWdibé=19).
More than me out of terlNTWers 02.8%) ard NUTWers 00.9%) work at the RW even
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occasionally, bukess than halbf UTWers @5.9%6) do. In fact, working aa non-homeRW is

impossible for37. 76 of UTWers @1.246 (selfemployed, homéased job) 46.5%6 (no RW)),

andslightly less than a teni}9.3%) do not go to their RW because of COVID. Comparing

the other two worker typeblUTWers have more respondents with a hdrmased selemployed

job (6.5%, compared t8.4% for NTWers) butslightly fewer with no RW 2.3%, compared to

2.8%). For both groups, COVH29 is seldom the reason for not going to the RW. Of course, the

COVID-19 results are not surprising, since not going to a RW because of CCMMDuld be

one reason for being classified adBWNer, and conversely. In other words, staying away from

the RW because of the pandemic (or not doing so) wouldtendtochseo f o neds wor ker
classification rather than affectof it.
Table 19. Reasons for not commuting to the RW by worker type
Commute to the RW Share
Answer Reason NTWer NUTWer UTWer Total
(N=1284.) | (N=329.9 | (N=317.0 | (N=1931)
Yes - 92.8% 90.9% 45.9% 84.8%
All combined 7.2% 9.1% 54.1% 15.2%
Seltemployed, hombased job 3.4% 6.5% 21.2% 6.9%
N No RW 2.8% 2.3% 16.5% 5.0%
0
COVID-19 0.2% 0.0% 9.3% 1.7%
Other reasons 0.0% 0.2% 4.5% 0.8%
No response 0.7% 0.1% 2.6% 0.9%

Table20 showsthe distribution of distance to the RW in a similar wayable18 but by worker
type. We do not have a valid distance value feizable sharef usual TWersq.6%), because

they often misunderstood the definition of the RW (i.e., the main location of the employer) and

regarded their home as their regular (since i

selfemployed and thus reported to an employex main location elsewhere. In such cases, the
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information about thdistancetoth® W i s recoded as fimi ssingo (i
using thenformation would affect related summary statistics in a misleading Tedfe 20

shows that TWers live farther away from the RW, and more ddTevers, with substantially

lower frequencies of working at the RW, tHdbTWers The distribution of distance to the RW

for NTWers peaks at the 42D mile interval and three quarters of them live less than 20 miles
away from their RW7{5.4%). On the other hand, although the distribusitor NUTWersand
UTWersalso peak at th&0-20 mile interval,TWers (especially UTWers) have higlstraredor
longerdistance intervalthanNTWersdo. Accordingly, high full-day WFH frequencies are
associated with higlmean andnedian values. EspeciallyTWers have a huge gap between the
median (5.1 miles) and the mead4.3miles) becausehe distance distribution is heavily right
skewed and t he srbalavelghigh@®7%.Th 6 § e-diftdn€eElMers 0 ar e
of particular interest from an energy and emissions standpoint, stheceuhdtrip flights a year

of, say, 800miles to the RW could consume more fuel than 300 local rimdommutes by

car. Unfortunately, however, the sample size of this important group is too small for further

analysis with the present data.
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Table 20. Distance to the RW for respondents with a RW (by worker type)

Region
NTWer NUTWer UTWer GA!
(N=1195.) (N=300.7 (N=189.3 (N=1685.1)
No response 0.1% 0.6% 9.6% 1.3%
0-5mP 19.9% 15.7% 10.2% 18.0%
5-10 mi 25.5% 21.0% 17.0% 23.8%
10- 20 mi 30.0% 30.2% 22.8% 29.2%
Share 20- 30 mi 11.7% 16.1% 17.6% 13.1%
30- 40 mi 6.9% 9.3% 10.5% 7.7%
40- 50 mi 2.5% 3.7% 3.8% 2.9%
50- 70 mi 2.6% 1.9% 3.2% 2.5%
70- 100 mi 0.7% 0.5% 1.6% 0.8%
100+ mi 0.1% 1.0% 3.7% 0.6%
Mediar? 10.0 12.0 15.1 10.0
Mear? 14.1 18.3 44.3 17.9
Note:

1) Respondents who havenanrhomeRW are usedN=1685.)).

2)I ntervals are closed on the | eft-5simdie&® amad

larger than equal to 0 miles and smaller than 5 miles.

3)Medi ans
4) Bolded numbers are the ramise largest numbers.

and

means

ar e

cal cul

3.9.2 CommuteModeUsedfor Full Days at the RW

This section investigates the primary commute mode that Georgia workers use when they

ated

after

e X

commute to the RW for full days of wofk Respondents who work thieir (non-home RW for

full daysless thanonce a week were asked to select the primary means of transportation (i.e., the

means used for the longest distance, because multiple means can be used for a commute trip).

Respondents who work at the RW for full daydeastonce a weekvereasked how often they

us e

var.i

ous

means

of

transportation

most often used means become(s) the primary commade(s).Table21 andTable22

36 ].e., working at the RW for the entire work schedule of that day, however many hours that may be.
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summarize the responses in two parts. The first part, on the left side, categorizes workers by

region type (or worker type) and frequency offliley wor k at tih<e ChW e( fiaNe v e
we e k& ,Onfic e 0) and sheves khe share of each category. The second part, on the right

side, describes the primary commute mode for each category. Comparison of region types (and
worker typesw i | | be focused on the A0 Oncesampleveek o I
sizes of fA< Once a wdaAsandnorM8lsregers,wiahB2l8gaseEand ot he
17.0cases, respectively) prevent precise representation of the associated types of workers and (2)

a nonnegligible share of respondentslefi < On c e cadegomdidenkt @answer the

primary commute mode question.

How do workers commuta each region typ@ According toTable21, statewide 19.8% of
respondents do not go to the RW for full days of wdnkhile 8.7% and71.3% commute to the
RW for full-day workless tharonce a week analt leastonce a week, respectively. TAGL
MSA has fewer workers commuting to the RW at least once a \8&e®4) than other regions

do (other MSAs77.6%, norMSA regions:79.3%).

Looking at the statewide primary commute mode, driving alone is the dominant way to
commute, and more so for those wdltonmute orat leasta weekly basisg3.76, compared to
71.2% of those omcmmat wegekbd. Carpooling (Adri vi.

the second most populaoate:18.20 (dhce a w@&.BK )i caen da . The e k 0)

shares for ridehailing, bus/train, and walking raoghky from 25% to 47%. Among respondents

37 SinceTable17 reports thafl5.2%never go to the RW for fubhr partial days of work, subtraction indicates that
4.6% go to the RW only for partial days.
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commuting to the RW for full days of wolkss tharonce a week2.0% take an airplane to get

to the RW, which is understandably rarer for those with higher commute frequén8iés (

Looking at therespondents commuting to the RW for full days of watrkeastonce a week

both driving alone and carpooling are more often used to commute iN8&regions 88.0%

and26.20) than in other MSASB(1.%6 and18.9%6) and the ATL MSA 83.3%6 and15.4%). On

the other hand, the ATL MSA has the highest shares for ridehadlii) and bus/train3.6%)

and noAMSA regions have the lowe$1.8% and0.0%). Walking is relatively more often used in

the ATL MSA (4.4%) and other MSASY 2%) than in noAMSA regions {.4%), but bicycles are

more often used in nelSA regions L.5%) than in the ATL MSA@.5%) and other MSAs

(0.3%). All these observations are within reason considering the distribution of distances to the

RW shown inTable18 (e.g., generally longer distances to the RW for-M®8A workers, with a

high share of other MSAs6 workers |living cl os

transit and ridehailing services in the ATL MSA.

How doTWers commuteAligning with the average weekly frequencies of fudly work at the

RW in Figurel1l (UTWer: 0.44days,NUTWer: 2.74days,NTWer: 3.32days), manyJTWers

never 66.70) or sporadicallyZ0.3%, less tharonce a week) work at the RW for full days (see
Table22), while around a fifthZ2.8%0) of UTWers do sat leastonce a week. NTWers have a
small er share f7640)fiGud®Onael argeek & hI@®®thahor @<
NTWers do 82.86 and4.5%). Despite the high share of TWers living in the ATL MSA, with

relatively better availability of ridehailing and public transit services, the longer commute

distances (to the RW) of TWers seem to lead them to drive alore @ndcarpool or walkesg

for commuting (see primary commute mode shares of each workeértype O Onice a we
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Table22). This pattern stands out more fdFWers because they live farther from the RW than

NUTWers.
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Table 21. The primary commute modeto the RW (for full days of work) by region type

Mode
. Commute
Regiontype Count | Sharé e o i
glontyp frequency D;;g':g \I/DV;I\;:/)I;(% ng)(?ol hl::iﬁﬁg 'Fr’;sn/ Walking| Bicycle |Airplane| Other resl\pl)gns
Never 265.9| 22.8% ] ] . . . . - - - -
(ﬁsz"li"(iA]) <Once aweek| 118.2] 1020 71.3%| 7.29%| 1.8%| 4.4%| 59%| 25%| 0.0%| 2.6% 1.2%| 3.0%
O Once?| 7799 67.0%| 83.3%| 11.1%| 4.3%| 4.3%| 36%| 4.4% 05% 05% 09% 0.3%
Never 75.8| 15.6% - - i i i i ] ] ] -
?ﬁfzgﬁfs <Onceaweek| 328 6.8%| 69.2% 6.8%) 00%| 00%| 2.8%| 4.4%| 00% 1.0% 24%| 13.4%
© Once?| 3759 77.6%| 81.9%| 14.8% 4.1%| 1.8%| 1.8%| 52%| 0.3%| 0.0%| 0.0% 1.0%
Never 41.5| 14.7% - - - - - - - - - -
?‘,\f:r;’g'zsg\ <Once aveek | 17.0| 6.0%| 74.6% 8.8%| 00%| 00% 0.0% 107%| 0.0%| 0.0%| 0.0%| 5.9%
O Once?| 2239 793%| 88.0%| 16.4% 9.8%| 04%| 0.0%| 1.4%| 15%| 0.0%| 05%| 1.0%
Never 383.2| 19.8% - - - - - - - - - -
(NSSSI) <Once aweek| 168.0] 8.7%| 71.200 7.3%| 1.2%| 3.1%| 4.7%| 3.7%| 0.0%| 20%| 1.3%| 5.3%
O Once?| 13798 71.5%| 83.7%| 13.0%| 52%| 3.0%| 25%| 4.1%| 06% 03% 06% 0.6%
Note:

1) Shares othethree commute frequency categories for each regja
2) Commute mode shares add up to a value larger than, Hee¥use a worker can have more than one primary commute modenwhan

moremodesaretied for most frequently used
3) Pax = passenger(s)
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Table 22. The primary commute mode to the RW (for fulldays of work) by worker type

Mode
Commute
Worker type Count | Sharé e - i
e frequency Litving | [Dieiig) | Capzse) R'.d.e Bu_s J Walking| Bicycle |Airplane| Other No
alone | w/pa¥ | pax | hailing | train responsi
Never 168.1] 13.1% - - - - - - - - - -
NTWer I once aweek| 57.6] 45%| 69.1%| 14.0%| 00%| 54%| 00%| 52% 00% 00% 00% 6.3%
(N=1284.1)
O Once?| 10585 82.4%| 82.4%| 13.4% 5.3% 3.1% 2.2% 4.6% 0.6% 0.3% 0.5% 0.7%
Never 35.4| 10.7% - - - - - - - - - -
(N=-320§ |<Onceaweek| 456 13.8%| 77.0% 5.6%| 0.0% L16%| 7.6%| 42% 0.0%| 41% 0.0%| 00%
O Once? 248.9| 75.4%| 87.0%| 12.4% 5.0% 2.1% 3.5% 2.9% 0.4% 0.0% 0.4% 0.0%
Never 179.7] 56.7% - - - - - - - - - -
(I\LIJ:-I;%V::./?rO < Once a week 64.9| 20.5%| 69.0% 2.6% 3.2% 2.2% 6.9% 2.0% 0.0% 2.4% 3.4% 8.2%
O Once? 72.4| 22.8%| 90.6% 8.6% 4.2% 3.5% 3.9% 1.6% 0.5% 0.0% 2.0% 1.5%
Never 383.2] 19.8% - - - - - - - - - -
(N-L(itgél) <Once aweek| 168.0f 8.7%| 71.2% 7.3% 1.2% 3.1% 4.7% 3.7% 0.0% 2.0% 1.3% 5.3%
O Once?| 1379.8 71.5%| 83.7%| 13.0% 5.2% 3.0% 2.5% 4.1% 0.6% 0.3% 0.6% 0.6%
Note:

1) Shares othethree commute frequency categories for each worker type
2) Commute mode shares add up to a value larger than, Hee¥use a worker can have more than one primary commute modenwhan

moremodesaretied for most frequently used.
3) Pax = passenger(s)
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3.10 ResidentialL ocation

One of the questions in the survey asks how respondents would characterize the area where they

Il ive. The response options-s(ifzweroharmmn,d Mg whwrl B
admittedly subjective measures, but this question, in combination with @ssociated questions
regarding how respondents changed and expect to change their residential location, helps further

improve the understanding of various worker types in Georgia.

3.10.1 CurrentNeighborhood

About a fifth of responden20.®)anddoaetadahalfher e t he
(46.20) characterizé he area they reside in as fAsubur bandgd
Asmal | Fsmezdei wrmPa)n 6a n(d 16.84) (seaHigore28). Not unexpectedly, most

ATL MSA workers live in an urban or suburban ar@2.{% =24.9% +57.26) and a similar

share of norMSA workers live in a small/mediwsize town or a rural ared4.36 =34.7%%6 +

44.8%). Workers in other MSAs are somewhat more distributed across the four neighborhood

types but a plurality of them characterize their neighborhoodsalsurban (39.8%), followed

by Asmal-4 i/ ane dZ5awhn,0 A ulFr.Boa n 0 ah d16@b).ur al 0 (

In what kinds of neighborhoods do teleworkers livA2cording toFigure24, teleworkers are

more likely to be located in an urban or suburban até8% for NUTWers and79.%% for

UTWers), which is consistent with their concentration in the ATL MSA. One intriguing

di fference between the two TWer groups 1Is tha
NUTWers 81.80>21.1%) whi l e the share of WUtWesb88ano dw
> 42.9%). This pattern iperhaps connectedtothd Wer groupds high shares

and ATL MSA residentsSince various personal and household characteristics are interrelated
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with residential location choices, a further examination (&itbhintercorrelations taken into
consideration and objective definitions of neighborhood types) would be necessary to more fully

comprehend the residential location choice patterns of workers in Georgia.

0.6- ATL MSA (60.3%) Other MSAs (25.1%) Non-MSA (14.6%) GA (N = 1931)
0.4-
g
:_%‘5 57.2%
44.6% 46.2%
0.2- 39.8%
34.7%
24.9% 25.4% 0
17.9% 16.9% 12.9% 20.7% 17.8% 1539,
10.5% 7.5% 8.5% L=
0.0-
Current neighborhood Urban Suburban Small/medium-size town Rural
Figure 23. Current neighborhood of workers by regiontype
Non-TWer (66.5%) Non-usual TWer (17.1%) Usual TWer (16.4%) Total (N = 1931)
0.6-
0.4-
g
-c:rs 58.8%
w 0,
0] 44.1% 42.5% 46.2%
31.5%
o % o 21.1% 20.7% 3
17.9% 196% 18.5% 156% 13.0% 17.8% 1530,
: 7.2%
0.0-
Current neighborhood Urban Suburban Small/medium-size town Rural

Figure 24. Current neighborhood of workers by worker type
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3.10.2 Timing of theMove to theCurrent ResidentialNeighborhood

Figure25 andFigure26 illustrate when respondents moved to their specific current

neighborhoods (not just their current regions or neighborhood)typeg1928.9caseswith

valid answers to the question ¢axding2.1 cases with no responsaut of1931 cases in the
sample) 20.9% of respondents movedtotheur r ent nei ghbor hood in 207¢
outbreak of pandemic) ad?.26in201722019 (& within five years bu
Given that the former period (2 to 2.5 years, depending on when a respondent responded to the
survey) is shorter than the latter (3 years), it is possible to say that residential relocations of

Georgia workers became more active since the pandemic.

Comparing the residential relocation timing distribution across region tifppeé25), we can

see modest increases in the share of moves that occurred during the pandemic era, as the region
type becomes smallerand morerukak peci al ly, the d20fI@venhT2. G®B)X
and A2020 or aft er 0nof-NMSA regidajcompsrednuothér regians) ger f o
This may be a consequence dofst(aln)c itnagstodwehseinr e tt
residential location (including the desire/need for a larger yard for outdoor recreation and/or a

larger home to include office space), and (2) the ability to work from home making it possible to

buy a home near recreational areas or other lifeatylenities

115



ATL MSA (60.2%) Other MSAs (25.1%) Non-MSA (14.6%) GA (N =1928.9)

0.6-

0.4-

63.0% = 63.6% 61.8%
. ‘0

Share

0.2-

24.3Y%
17.5% 19.5% 19.8% 22.5% - o 1730 209%
. 0

0.0-

Move to the current neighborhood 2016 or before 2017-2019 2020 or after

Figure 25. Year of move to the current neighborhoody region type

Are teleworkers more residentially mobile than noeleworkersan keeping with the preceding
observationskigure26 shows that the worker type most likely to have moved during the
pandemic is th& TWer. UTWers are also most likely to have moved in the three years before
the start of the pandemic, both observations together pointing to the fddiiVatrs are more
flexible in changing location because of their low frequency of commtditite RW Q.44
timedweek for full days an@.24timesweek for partial days on average, payurell) and

small householdizes Table8 andTablel15). By contrastNUTWers work from home only
infrequently 0.80timedweek for full daysand0.79times/week fopartial dayson averageper
Figurell), still go to the RW quite ofter2(74times/week for full days an@.90times/week for
partial dayson average, pdfigurell), and generallyare in larger household$able8 and
Tablel15), which can limit their residential location to areas close to their own jobs, and to the
schools/jobs of household membérbus, it is perhaps not surprising that the distribution of

their year of move to their current neighborhood is more similar to that of NTWers than that of
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UTWers.Notably, NUTWers were thieastlikely of the three worker groups to have moved

since the pandemic begélv.3%, compared to NTWers (21.1%) and UTWers (23.9%))

Non-TWer (66.5%) Non-usual TWer (17.1%) Usual TWer (16.4%) Total (N = 1928.9)
0.6-
0.4-
g
P 62.6% 64.3% 61.8%
0 55.5%
0.2-
23.9%
16.2% 21.1% 18.4%  17.3% 20.6% ° 17.3% 20.9%
0.0-

Move to the current neighborhood 2016 or before 2017-2019 2020 or after

Figure 26. Year of move to the current neighborhoody worker type

3.11 ExpectedChange inResidentialL ocation

3.11.1 Intention toMove

Are teleworkers mordikely than nonteleworkerso be planning to moveRespondents were

askedhow likely, over the nexthree yearsthey were to change where they live. The response
options are fAvery wunlikelyodo, Alikelyodo, Asomew
summarizedn Figure27 after combining he answers into three categ
Asomewhat 6, and (v eld.Po)thinka nkoeelwighin threé yearstish e s a mp |
unlikely for them,38.5% think it is likely, and the resR{.246) are rather neutral (i.e., selected

Asomewhat 6) about it.

The responses do not differ much ac40@%-s wor ke

41.8%). HoweverUTWers are most inclined to report that moving is likdl§ 2%), while
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NUTWers are least likely to do sB5.1%). This is consistent with the observation from the
previousSection 3.10.2that a larger share tfTWers(thanNUTWerg has moved to their
current neighborhood within the past two years and the past five years, pointing to greater

residential mobility folJTWers.

Non-TWer (66.5%) Non-usual TWer (17.1%) Usual TWer (16.4%) Total (N = 1931)
0.4-
0.3-
o
© 41.8% o
£ 0.2-  40.0% 38.9% 40.1% 40.2% 40.3% 59
o o S 38.5%
21.1% 24.8% 21.2%
0.1- . (] 18,OUA; . ‘0
0.0-
Likelihood of moving in three years (Very) unlikely Somewhat (Very) likely

Figure 27. Likelihood of moving in three years by worker type

3.11.2 Expected Characteristics of New Residential Locations

Respondents who reported being at | east @Asome
asked two questions about where they were likely to move (if they do so). The first question was
whether they planned to move out of the city/region they curremdyini (sed-igure28). Of
1148.5respondents who answered the question (excl&lfigespondents who did not respond

to the question, frol=1151.9, 35.0% plan to move within the city/region they currently live
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in, 39.9% plan to move out of their current city/region, and the 2511¢6) do not have a

specific plan.

Where do TWers want to moyi they domove? Among the respondents who are at least

somewhat likely to move within three years, TWers are more likely to have an idea about where
they want to move thaRT We r s . For example, the share of r
sureo I s marNTWetd @y.24) thayp fodNUTWers 0.0%) andUTWers @1.24).

Again among the respondents who are at least somewhat likely to move within three years,
NUTWers are the most likel\39.8%) to expect to stay within the current city/region (compared

to 33.70 for NTWers and35.3%6 for UTWers). In addition, the share BJTWers expecting to

move within the regiof(i39.8%)is almost the same &ise share expecting to move outside the

region 40.26), whereas he shar e f or nA omatheshigieethaothe sicaretfoy / r e g i

Awi t hi n dortheyother Bvg wdemtypes. This is additional evidence of the greater

residenti al | obl@TWeren Astickinesso of
Non-TWer (66.8%) Non-usual TWer (17.2%) Usual TWer (16.0%) Total (N = 1148.5)
0.4-
0.3-
o
@ 43.6%
502 38.9% 39.8% 40.2% ° 39.9%
33.7% 35.3% 35.0%
27.4% 25.1%
0.1- 20.0% 21.2%
0.0-
Where to move Within city/region Outside of city/region Not sure

Figure 28. Expected movedestinationtype by worker type
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The second question asked of respondents who are at least somewhat likely to move within three
years has two parts, respectively pertaining to the urbanness and land use of the location to

which they expected to move (if theyove) (sed-igure29 andFigure30). Among1151.9

respondents who faced the questd,respondents did not answer, which gives a sample size

of N=1149.8for these two figures. The respondents have a firmer idea about the urbanness and

land use of their preferred location than they do about whether it should be in the same region or
not: the shares of those who amdgussionardlighiyn ot s u

abovehalf of what it was for the first questioh3. ®6 < 25.1%).

This question asks respondents to choose the urbanness anddastthracteristics of their

prospective new locatiorelative to their current onéVith respect to urbanness, the responses

are roughly evenly di29®R4)i, b uitse dni d2&6&®a), gnsl uff lbasnxd |
Amor e G@O.7)aharotheiicurrent location, but with respect to land uses in the

nei ghborhood, respondents are s331%hthah y mor e i
towar d R82ini bar éd mb r €26.90¢land usesdne hotablepatiern is that
NUTWers(who thinkthat moving within three years & least somewhat likelyare more likely

to want to live in a more urban place with more kaisé variety even thougbUTWers (in total)

are already more concentrated in urban neighborh@idS%4) than other worker types

(UTWers:21.1%, NTWers:17.9%) (eFigure24).
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Non-TWer (66.8%) Non-usual TWer (17.2%) Usual TWer (16.0%) Total (N = 1149.8)

0.4-

0.3-

0.2- 38.9%
31.1% 30.4% 29 29 30.7%
25.6% 2% 26.3%

Share

29.9% 27.3% 28.7%

0.1-

0.0-
Less Similar More [ Not sure

Urbanness of the new place
Figure 29. Expected urbanness ofhe expected new residential locatiovs current)

Non-TWer (66.8%) Non-usual TWer (17.2%) Usual TWer (16.0%) Total (N = 1149.8)

0.3-

o 02-

5 35.7%

73 32.1% 20,65 34.6% 33.1%
o 26.3% 26.2% 26.9% 26.2%

26.4% 27.3%
21.5%

0.0-
Land use of the new place More residential Similar More variety B Not sure

Figure 30. Expected landuse ofthe expected new residential locatiorfvs current)

3.12 Future Telework Patterns
Respondents were askaldout their expected employment situations in March 2023 (about a

year from when they responded to the survieyjhe sample96.0% (N = 1853.7, out of
N=1931)indicatedthat they expeetdto work for payandquestiongegarding expectedW

feasibility as well as expected and preferred TW frequerneese presentetb those
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respondentsThe following two subsectioranalyze (1theexpected TWeasibility and (2)

expected and preferred TW frequencies, respectively.

3.12.1 ExpectedreleworkFeasibility

How feasibledid Georgia workers expedeleworkingto befor themin about a year farch

20237 Overall, Georgia workensere optimisticaboutthe future of TW feasibilityor

themselvesAccording toa Sankey plot illustratinghowthencurrent and expectddture TW

feasibility frequenciesvere associate(Figure31, N=1930.4 excludingrom the sampl@0.6-

weightedcase witha missingvalue forfuture TW feasibility frequency, a fair share of

respondents with no TW feasibilily Spring 2022xpeceédto havesome levedbf TW feasibility

a year laterConsiderably feweraspondentexpecedto haveno TW feasibility( inev er 0 :

50.1%) a year latethanhadno TW feasibilityat the time of data collectiqn i n e 62e3%)0 :

One pronounced pattern is tmaspondents with niencurrentTW feasibility who expecedto

havesome levebf TW feasibilityin the futurearewell distributed acrosthe non-zercfeasibility

frequeng categoris, althoughower frequency levelsi(l ess t han dirlc-e8/ mont ho

t i me s /)are maretpapular choicésr them This leadsach oftheshares fononzerc

feasibility frequency categorigse x c e pt A5 + nt itnhees /fineexeplaajged c ol u mn
thantsc or respondi ng shar e Figure3lhwehich)io faat, sseevend c ol um
stronger trengjiven hat4.0% of respondents in the sample answered thatwesy not going to

work for pay in March 2023
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5+ times/week (12.4%) 5+ times/week (11.9%)

3~4 times/week (5.2%) 3~4 times/week (8.2%)

1~2 times/week (8.0%)
1~2 times/week (9.8%)

1~3 times/month (6.2%)

Less than once/month (5.8%) 1~3 times/month (8.6%)

Less than once/month (7.5%)

Never (62.6%)
Never (50.1%)
Not employed (4.0%)
Current Expect
Never Less than once/month 1~3 times/month 1~2 times/week 3~4 times/week 5+ times/week

Figure 31. Current and expected TWfeasibility frequencies(N=1930.4)

Figure32 presentshencurrent and expected TWasibility by region type fier excluding
respondentaot planning to work for pay in March 2098=1853.1 excludingfrom N = 1853.7
(those planning to work for pay in March 2023).6-weightedcase with a missing value for
future TW feasibility frequency. The statewide distribution @urrentTW feasiblity frequency
does not change much after the exclusssefFigure31 andFigure32), whereaghe shares for

all expected TWeasibility frequency categoriaacreas€by a factor ofL.041= the ratio of

sample sizes dfigure31 andFigure32). Among respondents planning to work for pay in March

2023,20.9% and 31.1%expecedto have feasible TW frequemesof at leasthree tims a week
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andat leastoncea week respectivelywhile only 17.3%6 and25.5% of themcurrently had such
TW feasbilities. Agreeing with what weanobsene for Georgiastatewide the shares for nen
neverfrequency categories in tlexpecteganels are larger than their corresponding shares in
thecurrentpanely e x cept A5 or ,wmoch kasimilamsieases ithecwerddnd

expecteganels)seeFigure32).

ATL MSA (60.7%) Other MSAs (24.8%) Non-MSA (14.5%) GA (N =1853.1)
9.5%)
15.2% - 3.0% (6.1% 12.4%
O 0
5 (6.0%
EERN =
(5:3% 8.5% 8.0% g
10.2% 55.8%) (5:2%! [6.1% 2
j/ \ : 7/ 62.6%
6.5% (70.9% | 5.7%
B5% " 77.1%
5.8%
15.1% . 12.4%
8.5%
7.9% 9.4%
O LN g
@
6.1%— [7.3%— —{521%) g
125%Y 5%} \S / -
/ e 68.7% 9.0%
(10.1%] (g 4% (7.8%
Never Less than once a month 1~3 times a month 1~2 times a week 3~4 times a week 5 or more times a week

Figure 32. Current and expected TWfeasibility frequenciesby region type (N=1853.)

3.12.2 Expected andPreferred TeleworkFrequencies

How often dd workers expecfand prefer)to teleworkin about a year (March 2023
Acknowledging tle potentialdifficulty in thinking aboutfuturework patterns in detgilve asked
respondentsvho expeatdto work for pay in March 2023\=1853.7, out of N=1931how often
theyexpecedandpreferedto telework in March 2023vithout distinguishing locations.é€.,

home and alternative telework locations) and types full - and partialday TWing).
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Figure33 compares the answers wittencurrent full-day WFH frequencie@he most prevaint
form of TWing, compared to partiaday WFH and working from alternative TW locatipns
separately foexpectegndpreferredTW frequenciesfter excluding cases (witka collective
weight of4.2) with no response (NE926.8 out ofN=1931). In line with theoveralloptimism
aboutfuture TW feasibilitythatwe found in Section 3.12. TWing was expectedo be more
prevalentin March 2023ompared tahethencurrentfull-day WFH Although we cannot
ascertairthe distribution oexpected’Wing across locations and typés,.3% respondents
expectdto TWin any form even if only occasionallywhich is higher than the share of those
who currentlydid soat the time of data collectidd0.3%, not shownn Figure33). However,
suchanexpectation looksomewhabveroptimisticconsidering that the nationwide share of
paid full days worked from home has been slowly decreasingsligtht fluctuations since 2022

and may have now roughly stabiliz@garreroet al.,2021)

This overoptimismmight stem at least in parfrom the fact that workerayaniedto TW much
more than thegurrentlydid. According to thébottomplot of Figure33, nearly twethirds
(65.8%0) of respondentpreferedto TW in March 2023with less than onghird (only 30.5%)
preferringnot toTW at all. Interestingly,among those who did not WFH full days at all in
Spring 2022 but preferred to TW a npero amount in March 2023, more people indicated
wantingto TW the maximum amourffi 5 + t i m)ehan anvyeothénan-zerofrequency

categoy (as shown by the widths of the pink bands in the bottom pléigoire33).
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5+ times/week (10.2%)

3~4 times/week (6.1%)

1~2 times/week (7.7%)

Never (66.6%)

Current full-day WFH

5+ times/week (10.2%)

3~4 times/week (6.1%)

1~2 times/week (7.7%)

1~3 times/month (5.0%)
Less than once/month (4.4%) |

Never (66.6%)

Current full-day WFH

. Never  Less than once/month

5+ times/week (13.2%)

3~4 times/week (10.0%)

1~2 times/week (9.1%)

1~3 times/month (8.4%)

Less than once/month (6.8%)

Never (48.5%)

Not employed (4.0%)
Expected TW

5+ times/week (22.6%)

3~4 times/week (13.9%)

1~2 times/week (13.4%)

1~3 times/month (9.4%)

Less than once/month (6.3%)

Never (30.5%)

Not employed (4.0%)
Preferred TW

1~3times/month ~ 1~2times/week ~ 3~4 times/week = 5+ times/week

Figure 33. Expected/preferred TW frequencies (vs currentull -day WFH) (N=1926.9
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4. CONCLUSIONS AND RECOMMENDATIONS

This studyinvestigatedhe postCOVID work and commute patterns of Georgia work@ers

spring 2022pand how tlose patterngreconnected toheir overall travel and activity patterns

(e.g., VMD, commute mode/distaneémpacts of teleworkingn outof-home activitiesas

well as other relevant features (e.g., attitudes, sociodemographic and household characteristics,
vehicle ownershipcurrent and expectadsidential location)An online survey was

administered to collect datanthepostCOV I D finew n or.@Busequentyihe Geor gi a
datawereweighted to represent Georgia workers, aiming to secure the validity of statistics

generatedrom the sarple.

The analysis primarily relied oromparisons across worker types (defined wetspect tahe
frequency of fuldayworking from homeWFH) and region typesromthese comparisons,
we identified multifaceted differencesnongnonteleworkers TWers, nonusual TWers
(NUTWers who WFH fewer than three days a weekjdusual TWers(TWers who WFH
three or more days a weekith respect tanany variables (i.e., travel/activity patterns and
other relevant featusdistedin the previous paragrap(gee Executive Summary for thst of
key findings) The findings fromthis studywill bebeneficial tomanystate and locagencies
providing variousbehavioral angbolicy implications considering thafl) this studydeals with
many variables that aod greatinterestto transportatio/urbanplannersandpolicy-makers
and (2)comparisons@ossregion typesn multifarious topicanakes it possible for entities

interested in a specific region typeaoquiretailoredinformation
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4.1 Potential Additional Analyses of theData

A few potential ways to makadditionaluse of thecollectedsurvey dataan be suggested
further improve the understanding of topics covered in the present Bitstymore
sophisticated ways of grouping workers should be tdstbdtter comprehend work and
commute patterns and the relationshipsy havewith other variables relevant to travel
outcomesFor exampleworkers can bgroupedbased on the distributions lbbth partialday

and fulkday WFH frequencie®\lso, wemight want tatry clusteringworkersusingthe
frequencies associated with all four work location types and two work types (full and partial
day) taking full advantage dhe detailedvork patternnformationavailable The use of a
richertextureof work patternginstead of focusing only on futlay WFH)will enhance the
current understanding of work patterns and their impespgciallyconsidering thapartiat

dayworking has beemuchless studied.

Seconddisaggregate modedbf WFH, vehicle ownershipyMD, andbr residential location

can be estimatedvhich can help reveal whether and how the dependent variable of interest is
associated witl rich set opotential explanatory variablé¢s.g., attitudes, work and commute
patterns household compositiopnsidered alat onceinstead of one by onepuch

statistical modeling efforts can contribute to disclosimgmechanismsnderlying many
observationsind guie future survey data collecticas towhat information should be

measured

Lastly, as stated in Chapter 1 (Introductiotye findings in the present study cancbess
referencedvith the findings in GDORP 1631 (Kim et al., 2019pandRP 1824 (Kash et al.,

2021)to providea glimpse of recent changesGeorgia, especially since the panderioe
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thing tobear in mind when comparing the findirigghat the tweearlierstudies used a survey

admini stered to(tahesampid men) drdintGeasgmele | ds o (1
thepresent study explored data coMevedheless,d fr om 0
many findings (notably those pertaining to workers, including teleworkers) will be roughly
commensurable across the studies, and it is also possible to selectively reanalyze the datasets

used in those prior studies, by filteringt norworkers and children.

4.2 Recommendations forFuture Data Collection Activities

Here, we offer somerecommendationfor future studiesbased ofessonsve learnedn the

process otonducting the currerstudy.

1 For almost any survey, and independent of any specific plans for future data collection, we
strongly recommenddding one or two question(s) askidgputthe willingness to be
contactedor future surveysand(if willing) preferred contact methodRecruiting
respondents froramongthe respondent® previous surveywho agreed to be contacted
again for future surveysirned out to ba highlyefficientway to add anontrivial number
(221 cases in this studgj survey responsds the dataset. Wabservechigh quality of
recontact survey responsehkile cleaning the data (see Section 2.3.2Batle 3) and the
administration ofecontact survegnly entailed preparing a slightly different version of

survey and sending out mail and email invitations and reminders.

Two caveats are in order, however. First, the two surveys that served as a source for
recontact respondents in the present study both shared the feature that the recruitment of
respondents was fully under the control of the researchers. If, instead desiscare

recruited through a commercial online opinion panel vendor, as we did in this study for our
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main source, the vendor is likely to consider the contact information of its panel members to
be proprietary, and not allow it to be collected by outside pahtidsed, in the present study

we could only ask for the willingness to respond to future surveys among those who had
already expressed such willingness in either or both of the preceding surveys. This only
reinforces the second caveat, which is that atalysed to be aware that the conventional
nonrresponse biases (e.gespondents being disproportionately higeducated, white,

older, in smaller households) common to most voluntary surveys will likely become
amplified with each level of filteringWang et al., 2022)hus, researchers should be
especially careful about weighting for representativeness when the sample includes a
nontrivial number of respondents who will be completing their third or fourth travel behavior

survey, even if months or even years will haapskd between surveys.

It is imperative to be aware that online survega be susceptible to oversampling specific
segments othe population, which makes essential tset proper quotasvhen collecting
the dathanddeveloprigoroussample weightgafterward$, especially for improved validity
of descriptive analyss. For instancethe unweighted sample tfepresent study
oversampledWers byan estimated factor df.5(seeTable5), even though we set quotas
for basic sociodemographic variabl&sis underlineghe importance gbroactively
contemplaing various ways in whickhe dataobtained frononline panels can Hgased and

preparing adequate measures to deal with the biases.

The quality of work pattern measurements ldegly be improvedy movingfrom fispecifi®
to Aigenerab. In the present study,avaskediboutwork patternsn a typical weeki.e., how

oftenrespondentsvork at each work location for full and partial daysBection Csoon
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after providing key definitiondgEven though we pyiop-up definitions for key tensin the
guestion(Q5) to remindrespondentsve found during quality checkbhiatsomerespondents
did not grasp the distinction betwe&rorking for partial and full dayss completely asve
desired which harneddata quality(especially for partiatiay work patternsandrequired
spendhg farmoretime and efforon cleaning theanswerghan expecteddne way to handle
this issue is tgive respondenta sequence of questions that leads thebettercomprehend
what they ardeingaskedFor examplea similar surveyfundedby Cintra andlesigned and
administered by research teafhed byDr. Patricia Mokhtarianat Georgia Tech irSpring
2023(thefCintraWave 3 TW survegy) adoptedhestratey of: (1) first askinghow many
daysresponens worked from homdor full daysin the past 7 daysfollowed byanother
guestiorrequestingthe specificdays of theweekon whichthe full-day WFHoccurredwith

a validation requing the number o$pecificallyidentifieddaysto be the same as the
previouslyreportedtotal number of dayy2) askingthe same set of questions for partaly
WFH, but with anothewalidation making surthatthesum of full and partial days of WFH
did not exceed ;7andonly then (3)asking about the work patterns fotypical weekWe

expectthatsuchstrateges cansubstantiallyimprove data quality

An interesting topic for future research would be hbework and commute patterns afie
workerin a household influencegher household membensth respect tdraveland activity
patterns €.9.,VMD, travel modes)This approachwill help better explairsome
transportatiofrelated outcomegeingobservelthesedaydy capt ur i ng t

impacts ofworking from home.
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4.3 Policy Implications

There is no question that teleworking continues to occur in amounts far greater than pre
pandemidevels. As noted in Section 3.54ble10), statewide the share of teleworkers has
increasedy a factor of 2.letween 2019 and 2022, frd8% of the workforce t@3%. While
teleworking levels may continue to erode somewhat over thepposiemic short term, we
believe that a new equilibrium (likely involving gradual growth going forward) will have

emerged by 2024 or before.

If trends in teleworking amounts are likely to clarify in the Aeam, however, we believe that

the resulting travel and activity patterns wémainmuch less well understood. The present

study hanly been able to provide firstr der i nsights into key drive
behavior Obtaining a clearer understanding would require foy@ined travel data (e,gnulti-

day location traces) for large sangplEf each of our three worker groups (ARdWers, norusual

TWers, and usual TWerganarried to rich attitudinal and socioeconomic data such as that which

is measured by our surveyntil then, we see changes in travel patterns in the aggregate, but

remain largely uninformed about the shifting networks of relationships that are producing those
patterns fibehind the sceneso. | mprovaltag our u

refining our regional travel demand forecasting models to keep pace with those shifts.

Is teleworking good, or bad? Should the public sector encourage it, discourage it, or remain
neutral?The present study had deferthe question of whether TWing tends to increase or
decrease car traved a later analysis, but the scholarly literature is divided on this questitn
different studies apparently finding opposing answeeceniork on a related project directed

by Patricia Mokhtarian is offering a rigorous methodology for answerguéstion
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(specifically, illuminating when TWing tends ilacreasetravel, and when it tends tiecrease
it), and the same approach (Wang and Mokhtarian, 2023) can be applied to the data collected

here.

Even if teleworking decreases travel on net (which appears to be its dominantampact),

however it is not unequivocally beneficial. Much has been written, for example, about its
deleterious effects on transit ridership, commercial real estate, and business district retail, and the
inequity inherent in the fact that it is disproportionately avadlablhighefincome, higher

educated employees having greater bargaining power. Furthermore, if it is as attractive to
employersas its proponents argtieat it should be, one coulégitimatelyquestion whether

public sector funding should be required to promote it. Accordingly, we do not adedbate

way with respect to the promotion of teleworking by the public sector. We do recommend,
however, that the continued evolution of teleworking be carefully monitored by transportation
planners, and that the ability of regional travel demand forecastodels to properly reflect

teleworking and its transportatigelated impacts be supported.

Finally, we also call attention to the need for ubiquitous, reliable, broadband infrastructure, the
lack of which is sometimes a binding constraint on the ability to televaokthe presence of
which offers benefits far beyond enabling teleworkirgrtunately, the State of Georgia is

already vigorously pursuing the provision of broadband internet to underserved areas of the state

(https://gta.georgia.gov/broadband/fundiagcessed July 29, 2023).
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APPENDIX A: QUESTIONNAIRE FOR THE QUALTRICS OPINION PANEL

GDOT Telework Survey
Online Survey Draft (Opinion Panel)

2022-03-31
Survey outline
s . No. of pages No. of
Section Topie (apprl:nf) questions/topics
Screening | What is your employment status? 0.5 3
A Your opinions on various topics 1.5 1
B Your job characteristics 2 9
C Your work and telework patterns 4 10
D Key aspects of your lifestyle 2 10
E How you travel 10.5 41
F Your desire for future travel and telework 2.5 12
G Some background about yourself 0.5 7
Total 23.5 93
Color codes
Display logic
Survey flow logic
Symbol codes
® Exclusive option
[*] Forced response
[#] Number validation (zero or positive)
[Y] Year validation (1900-2022)
[Z] US zip code validation
[$q#] Piped text from question #
[Timing] Record the time that respondents spend on the page

-- Page Break -- | Qualtrics page break
Font Georgia Terms that have pop-up definitions in Qualtrics

Pop-up definitions
Primary job | The job at which you work the most hours.
Teleworking | Doing paid work from home or alternative telework locations instead of the regular
workplace or customer locations. It does NOT include:
e working overtime at home,
e working at customer locations,
e working a side job from home, or
e field visits.
Regular The main location of your employer.
workplace e If you usually work from home, but sometimes meet physically with other
people at another location of your organization, please consider that other
location as your regular workplace, even if it is far away.
e Ifself-employed and your job is based at home (even if you often travel to
customers or elsewhere), your home is your regular workplace.

Georgia Institute of Technology, Atlanta, GA 30332
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Alternative

Places (other than home) where you telework, such as:

telework e Alternative offices in a different building of your organization, or telework
locations centers/coworking spaces (like WeWork or Regus).
e Other places such as coffee shops, parks, or libraries.

Customer Places where you go to the customer to provide in-person services (e.g.

locations housekeeping, caregiving, repairs).

Household People who live together and share some financial resources. Housemates/
roommates are usually not considered members of the same household.

Partial day Working at a certain location for only some of your normal work schedule that day.
For example, you may go to the regular workplace in the morning, come back home
at noon, and work the rest of the day at home (counting as a partial day at the
regular workplace and a partial teleworking day at home).

Full day Working at a certain location for your full normal work schedule that day.

e Ifyou are a part-time worker normally working 5 hours on a certain day,
your full day would be 5 hours. If you work a 12-hour shift, your full day
would be 12 hours.

e However, if you normally work 8 hours a day, but one day you work 5
hours and take sick leave for a doctor’s appointment for 3 hours, that counts
as a partial day of working.

Georgia Institute of Technology, Atlanta, GA 30332
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