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Abstract

This paper studies the impact of an influx of high-skilled remote workers on local residents in desti-
nation cities. Dozens of U.S. municipalities have recently implemented Remote Worker Relocation
Programs that provide cash incentives to remote workers who relocate to their city. Using Tulsa
Remote as a case study—the largest and the earliest such program—and employing an event study
design, I find that the program attracted remote workers but had offsetting effects on local employment
across sectors. The local service sector saw growth, while the wholesale trade sector experienced a
decline. To assess the overall and distributional effects of this kind of policy, I build and estimate a
structural equilibrium model that takes into account workers’ industry choices with a nonemployment
option. The program slightly improves the average welfare of local residents primarily due to higher
wages and a greater variety of local goods. This compensates for increased rents and prices for local
goods. However, nonemployed and low-skilled renters in the tradable sector are adversely affected.
Finally, a Remote Worker Relocation Program financed by local taxes is still welfare-enhancing, but
the average net benefit of the program almost disappears.
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1 Introduction

In recent years, the number of remote workers has explbd@de major implication of this fact is the
potential for geographic reallocation: workers can choose to leave traditional employment hubs and set-
tle in new cities. This spatial relocation instigates debates about its impact on those who are already
established in these areain contrast to classic settings where newcomers both consume goods and take
jobs (Card, 1990; Borjas, 2003), high-skilled remote workers arrive with jobs in hand and contribute to
local spending without competing for local jobs. Although local job seekers face minimal competition
from remote workers for local employment, a new group of people can drive up local prices (Mondragon
and Wieland, 2022). This paper investigates the economic consequences of an in ux of remote work-
ers on local residents by exploiting a novel policy variation—‘Remote Worker Relocation Programs"
that an increasing number of municipalities have launched offering relocation subsidies to attract remote
workers—and developing a comprehensive, but intuitive and transparent local economy model.

This paper has two primary objectives. The rstis to assess the aggregate and distributional impacts of
incoming remote workers on local residents. Motivated by characteristics of incoming remote workers,
the model distinguishes between the local service sector and the tradable sector, along with nonemploy-
ment. For instance, newly arrived remote workers will frequent local restaurants and cafes, and such
goods and services are supplied within the city. In contrast, demand for tradable goods, such as clothes
and computers, is not mainly driven by the local economy, so local workers in this sector may not nec-
essarily bene t. The second objective of the paper is to examine the implications of how the program is
nanced. For example, if it is tax- nanced, then the gains from having more high-skilled workers must be
weighed against the tax cost of attracting them. Therefore, incorporating this aspect ensures an in-depth
program evaluation.

| provide direct and extensive empirical evidence on the impact of newly arrived remote workers on
local residents by using a case study of Tulsa Remote—the largest and earliest Remote Worker Relocation
Program in the United States. | use a wide range of datasets to study various outcomes on local residents’
side such as population growth, local employment across sectors, the number of establishments, con-
sumption patterns, and housing prices, in addition to unique Tulsa Remote data. The empirical strategy
exploits the geographic distribution of remote workers who are incentivized to relocate by the program.
In particular, it capitalizes on the initial concentration of remote workers in downtown in the rst cohort,

LIn the United States, the percentage of workers primarily working from home has steadily increased over the past few
decades, with a remarkable surge in recent years, rising from 1.18% in 2000 to 17.99% in 2021 (ACS) (see Appendix Figure
Al). Barrero, Bloom and Davis (2021, 2023) provide the survey evidence that full days worked at home account for 28
percent of paid workdays among Americans 20—64 years old as of mid-2023, which is about four times the 2019 rate and
ten times the rate in the mid-1990s.

2 Joseph, Talmon, Can Af uence and Affordable Housing Coexist in Colorado's RockiesRetierork TimgsAugust 26,

2023.

3 Refer to Figure 1a for the program locations, Figure 1b for the increasing trend of program implementation, and Figure 1c

for the depopulation in localities with the programs.



encouraged by program administrators. Consequently, | compare the area within Tulsa that receives re-
mote workers to other areas without them outside of Tulsa before and after the start of Tulsa Remote.
The empirical strategy of separating downtown from the rest of Tulsa as a treated region based on remote
workers' concentration ensures that the effect of incoming remote workers in the downtown area is not
diluted by the rest of Tulsa, which is not yet fully covered by remote workers. On the other hand, this
empirical strategy is not threatened by possible confounding factors in the context of Remote Worker
Relocation Programs. In other words, Tulsa does not show fundamental differences in urban city dynam-
ics between downtown and the periphery areas, unlike major cities in the United States, such as Seattle,
Boston, and New York City. The key identifying assumption is that the localities with remote workers
would have experienced the same evolution in outcomes as other localities without them outside of Tulsa
if remote workers had not arrived. | demonstrate that this assumption holds credibly throughout the pre-
program period. | also conduct a battery of robustness checks varying the control group, which shows
that effects in downtown Tulsa were not driven by a choice of control group.

Using the event study design, | show that the Tulsa Remote program attracted remote workers who
would have not moved otherwise, resulting in a 2.87% increase in the downtown population after one
year of the program based on the American Community Survey (ACS). The increased population size
matches the number of relocated remote workers observed in the Tulsa Remote program's data. | also
observe a 6.44% increase in income in this area after remote workers are relocated, whose income is ap-
proximately two to three times that of local incumbents. However, there was no evidence of geographic
displacement effect on local residents—the total population and local employment in Tulsa beyond the
downtown area remained unchanged. Instead, | nd the evidence of sectoral labor reallocation. The local
service sector experienced a 7.95% increase in employmdeetieffect) likely due to remote workers'
substantive local spending, which is translated into 2.36 job creations per remote worker. On the other
hand, the employment in the tradable sector fafidifect effect), where the main action comes from the
wholesale trade sector. | conclude that this nding is based on the sector switching behavior of workers
from the tradable to the local service sector, likely in response to the change in relative wages. | also nd
that the number of local service establishments increased, which plays a role in enriching the varieties
of local service goods offered to local residents. Additionally, | nd the heterogeneous effects on local
employment by each sector in earnings—jobs with lower earnings demonstrated a more pronounced em-
ployment response in both the local service and wholesale trade sectors. Lastly, nonemployment slightly
decreased but the housing price did not statistically signi cantly increase, which | attribute to the high
housing supply elasticity in Tulsa (Saiz, 2010).

To quantify the equilibrium and distributional impacts of this kind of program more generally and to
conduct counterfactual experiments, | develop a structural equilibrium model of a local economy with
heterogeneity in skill type, working sector, and land ownership. The crucial feature of the model is the
choice of local workers between the local service sector, the tradable sector, and nonemployment. This



choice is important to address the selection of workers into each working sector, which ensures a clear
interpretation of the event study results—the evidence of sectoral labor reallocation. Another key compo-
nent of the model is the monopolistic competition setting for local service rms (Dixit and Stiglitz, 1977;
Krugman, 1980). Each differentiated local service good is produced by each local service rm seeking
to maximize its pro t. The variety of these goods is enhanced by the growing number of local service
establishments, as evidenced in the event study analysis. In summary, | incorporate the labor markets, the
goods market, and the land market to address both direct and indirect channels of newly arrived remote
workers affecting local incumbents in the local economy.

| estimate the model using indirect inference (Gourieroux, Monfort and Renault, 1993). Speci cally,
| generate two local economy equilibria under two regimes: one with the program and one without. |
simulate policy shock by adding the consumption demand of remote workers who do not participate in
the local labor market. In this process, | use the auxiliary parameters estimated in the reduced-form anal-
ysis. For instance, the elasticity of labor supply substitution parameter is identi ed by the labor demand
shock in the local service sector and is disciplined by the causal estimate of the local service employment
increase. The model results are tightly connected to the reduced form results.

The estimated model and counterfactual simulations deliver three major takeaways on (1) the aggre-
gated welfare impact of incoming remote workers on local incumbents, (2) its distributional impact on
heterogeneous local residents, and (3) the public nance implications of such programs.

First, despite subsidizing newcomers, not local residents directly, the program in Tulsa improves the
average welfare of local residents by 1.38%, measured by the consumption equivalence relative to nom-
inal income. This is primarily due to higher wages stemming from the increased local consumption by
remote workers and greater varieties of local goods, offsetting increased prices for local goods and rents.
Such bene t also hinges on the fact that newcomers bring the income they earn by working remotely but
spend within the local economy.

Second, the program generates heterogeneous impacts on local residents. High-skilled local service
workers bene ted the most aside from landowners, while nonemployed workers and low-skilled renters
working in the tradable sector experienced a slight welfare loss. This resulted in an increase in the wel-
fare gap between high-skilled and low-skilled workers although the income gap between the two was not
salient. Noticeably, the modeling framework suggests that such differential impacts will depend on local
economic conditions including industry composition and housing supply elasticity.

Finally, | evaluate counterfactual scenarios of a Remote Worker Relocation Program that is set up by
tax, in contrast to the case of Tulsa Remote, which is funded by a non-pro t organization. This analysis
can be patrticularly useful for cities considering implementing a similar program when donor funding is



not readily available, which is the case in most instances. To conduct this analysis, | impose an income
tax, collected from both local residents and newly arrived remote workers, to fund the subsidies provided
to remote workers.

I nd that the bene ts brought by remote workers to local residents can still outweigh the costs borne
by local residents, such as increased rents, higher local goods prices, and importantly taxes. However,
the program's bene t almost disappears when local residents contribute to nancing it. Local residents
who pay taxes to subsidize remote workers have lower disposable income compared to the case without
taxes. Additionally, this leads to reduced consumption by local residents and lower income for local
service workers as a general equilibrium effect. While collecting income taxes also distorts labor supply
decisions, this plays a smaller role in reducing the bene t.

Related Literature. Although the increased prevalence of remote employment opportunities provides
geographic exibility to many individuals, there is a severe dearth of investigation into their economic
effects on local incumbents in their new destinations. This paper offers insights into how the in ux of
remote workers impacts the local economy, lling a signi cant knowledge gap.

This paper engages the literature on three major fronts. First, it pushes the burgeoning literature sur-
rounding work from home (hereafter WFH). The previous focus has been on the WFH workers' side: for
example, WFH productivity (Bloom et al., 2015; Emanuel and Harrington, 2023; Choudhury, Foroughi
and Larson, 2021; Liu and Su, 2022), WFH feasibility (Dingel and Neiman, 2020), WFH persistence
(Barrero, Bloom and Davis, 2021, 2023; Bick et al., 2020), and the complementarity of WFH to of ce
work (Davis, Ghent and Gregory, 2021). In contrast, this paper studies the effects of remote workers on
a different set of people: the local residents. Another strand of literature (Delventhal and Parkhomenko,
2020; Delventhal, Kwon and Parkhomenko, 2022; Brueckner, Kahn and Lin, 2023) speaks to the impli-
cations of WFH on city structure through the lens of a spatial equilibrium model, sometimes with the
interaction with state income taxes (Agrawal and Brueckner, 2022). This paper provides direct, causal
evidence on the relocated remote workers' stimulating effect on local employment. One paper related to
this study is Althoff et al. (2022). Using the out ow of remote workers from cities during COVID-19,
the authors nd empirical evidence of local service workers' dependence on the local spending of remote
workers. However, this paper builds and estimates a structural equilibrium model and analyzes the wel-
fare effects on local residents with richer heterogeneity using the in ow of remote workers instead of the
out ow.

Second, this paper adds to the work on migration by turning the spotlight on a new type of migrant:
high-skilled remote workers with already secured jobs outside of the local economy. Dating back to
classic immigration studies (Card, 1990; Borjas, 1994, 2003; Ottaviano and Peri, 2012), the economic
impact of newcomers on natives in a receiving location has been of great interest, especially in the labor



market. Compared to immigrants, the nature of remote workers gives different implications for local
residents in the labor market, so this paper provides new insight. Relatively more recent studies provide
a similar setting to this study where newcomers consume goods but do not compete with local residents
for local jobs, including the variation in tourists (Faber and Gaubert, 2019; Allen et al., 2020; Almagro
and Dominguez-lino, 2022), the relocation of public sector workers (Faggio and Overman, 2014; Faggio,
2019; Becker, Heblich and Sturm, 2021), and the in ux of retirees (Serow, 2003). Adding to this strand
of literature, this paper focuses on remote workers who affect local residents through a consumption
shock without directly disturbing the labor supply channel.

Lastly, this paper contributes to the place-based policy literature (Glaeser and Gottlieb, 2008; Moretti,
2010; Kline and Moretti, 201t Neumark and Simpson, 2015) by studying a policy rapidly gaining
momentunt In the context of attracting remote workers to local regions, | show that this emerging
place-based policy can benet local residents on average when implemented effectively. Pertinently,
extensive literature (Gaubert, 2018; Diamond and McQuade, 2019; Qian and Tan, 2021) examines the
effects of spatial treatments on local residents and their welfare consequences in different contexts. Using
the same setting as | do, Choudhurry, Starr and Thomaz (2022) study the impact of the Tulsa Remote
program on the outcomes of participating remote workers: their next moving plan after relocating to
Tulsa, social involvement, and incoridédowever, they do not provide the effects of the program on local
residents, which is the fundamental motive of the programs. This paper rst provides a comprehensive
assessment of Remote Worker Relocation Programs on local incumbents considering equilibrium effects,
distributional effects, a public nance perspective, and local economic conditions.

Organization. The remainder of this paper is structured as follows. Section 2 provides the institutional
background of overall Remote Worker Relocation Programs and one speci ¢ program, Tulsa Remote.
Section 3 outlines the data and Section 4 presents the descriptive and reduced-form evidence on how re-
mote workers affect local residents. Section 5 explains the structural local economy model and Section 6
describes the estimation. Section 7 conducts the welfare analysis and Section 8 explores the welfare im-
pacts of a Remote Worker Relocation Program under alternative scenarios including when it is subsidized
by local taxes. Section 9 concludes.

4 Other place-based policies studied are: Enterprise Zone (Neumark and Kolko, 2010; Ham et al., 2011), Empowerment Zone
(Busso, Gregory and Kline, 2013), Tennessee Valley Authority (Kline and Moretti,a@20&dd Opportunity Zone (Coen-

Pirani and Sieg, 2019; Arefeva et al., 2021).

5 Choudhurry, Starr and Thomaz (2022) conduct a survey of four different groups: (i) Tulsa Remote members (“Tulsa Remot-
ers"), (i) individuals whose application to the program was not successful, (iii) individuals who were accepted into the Tulsa
Remote program but did not join the program for idiosyncratic reasons (“near-Tulsa Remoters"), and (iv) individuals who
were accepted into the program and will move to Tulsa. They nd Tulsa Remoters are more likely to stay in their cities in
the next years, actively engage in the community, and have higher real income growth relative to near-Tulsa Remoters.

6 Other programs are explained in Appendix A.2.



Figure 1: Remote Worker Relocation Programs (as of October, 2023)

(a) Map of Remote Worker Relocation Programs

(b) The Cumulative Number of Programs Over Time (€) Depopulation in Localities with Programs

Notes: Panel (a) shows the geographic locations of localities (cities, counties, or sometimes states) that have
implemented Remote Worker Relocation Programs. For more details such as the number of relocated remote
workers per program so far, see Appendix Table A.2. Panel (b) demonstrates the increasing number of Remote
Worker Relocation Programs over the past ve years. Panel (c) indicates that places with programs (in squares)
experienced population loss, while those without programs (in circles) saw steady population growth. The sample
used in panel (c) only includes the localities available in the National Historical Geographic Information System
(NHGIS). Due to this data limitation, there are 549 places included in the sample, in addition to two states (Vermont
and West Virginia). Places with programs include nine cities (Fayetteville in Arkansas, Springdale in Arkansas,
Savannah in Georgia, Honolulu in Hawaii, Bloomington city in Indiana, Topeka in Kansas, Rochester in New York,
Tulsa in Oklahoma, and Beaumont in Texas) and two states (Vermont and West Virginia).



2 Institutional Background

2.1 Overview

Since 2018, 81 localities in the United States (see Figure 1a) have launched Remote Worker Reloca-
tion Programs (hereafter, RWRPs). The rst four among these programs are: Tulsa Remote (in Tulsa,
Oklahoma), Think Vermont (in Vermont), Ascend West Virginia (in Morgantown, West Virginia), and

Go Topeka (in Topeka, Kansas). Both the number of RWRPs and the size of each program have been
increasing. It is also noticeable that a large number of RWRPs are concentrated in Indiana, which is
attributed to a statewide movement by a state government. Each program has its own eligibility criteria
and incentives, but all require full-time remote employment on a daily basis and a commitment to reside
in the city for a period of one to two years. Once remote workers are accepted into the program and move
to the city, they receive a full incentive package, including cash grants ($3,000-$19,000), gift cards, free
access to coworking spaces, and local community events. The funding for these programs comes from
local governments or non-pro t organizations. | provide a census of RWRPs in the United States (as
of September 2022) with details of each program in Appendix’AThis unique, hand-collected data
demonstrates that Tulsa Remote is a suitable case study among other programs.

2.2 Tulsa Remote

Although Tulsa Remote was initiated in 2018, its origin traces back to the late 1990s when the George
Kaiser Family Foundation (GKFF) was established. The mission of this foundation is to disrupt the
“intergenerational cycle of poverty in Tulsa.” However, the foundation faced problems associated with:
(i) the absence of enough job opportunities for talented workers to move to Tulsa and (ii) a lack of a
strong workforce. With these challenges as a backdrop, the GKFF began to consider a different type of
workers—-those who could work from anywhere and bring their jobs with them when they moved to
Tulsa. The executive director of Tulsa Remote in their program report (Tulsa Remote, LLC, 2023b) says:

“We thought one way to advance our economy would be to focus on attracting remote work-
ers—employees who can work from anywhere, given a laptop and a Wi-Fi connection. In this
way, we hoped to build a more inclusive and resilient local economy.”

Timing and Size. Tulsa Remote was launched in November 2018, which is the rst among RWRPs
before the widespread popularity of remote work due to COVID-19. This timing is particularly advanta-
geous in my empirical setting, as it predates the boom in remote work and avoids endogeneity oncerns.

" The main reference is MakeMyMove, an application platform where remote workers can browse relocation offers and design
their own plans. | supplement this information with program reports, websites, local news, and sometimes interviews with
the program administrators. The substantive details of each program, such as the start year, number of applicants, number of
remote workers who have relocated, incentives offered, funding source, and eligibility requirements, are reported.

8 When the program was implemented, the program founder did not expect COVID-19 or the boom in remote work.



This differs from many other RWRPs, which not only started after the emergence of COVIBu19

also do not currently have enough post-periods to track the program's effects. Tulsa Remote also has the
largest number of participating remote workers (more than 2,500 as of 2023 and about 100 as of 2019)
among RWRP$°

Funding Source. Tulsa Remote was initiated by the GKFF, not the local government. In November
2018, with approval from the City of Tulsa, GKFF announced the launch of Tulsa Remote (see Appendix
Figure A2a) with funding coming from the Kaiser-Francis Oil company. Such direct cash transfer allows
me to simplify the model estimation later because Tulsa's government did not adjust taxing and spending
to implement the prograrh-

Eligibility Criteria and Bene ts. To be eligible for the program, applicants must meet four criteria: (i)
full-time remote employment (including self-employmeatjtsideof Oklahomat? (ii) at least 18 years

old, (iii) eligible to work in the United States, (iv) willing to relocate to Tulsa within 6-12 months of being
accepted, and (v) committed to staying in Tulsa for at least one year. Tulsa Remote allows multiple ap-
plications per household, meaning that couples within the same family can be accepted {Sg@tiuer.
accepted into the program, applicants receive an incentive package consisting of a cash grant of $10,000
distributed over one year, membership to a coworking sphassistance in searching for housing, and
regular community events. The program is designed to foster community engagement among remote
workers and local residents through monthly dinners and regular events.

Selection ProcessAs the program has been oversubscribed beyond expectations (see Appendix Figure
A3 for the number of applicants and of Tulsa Remoters), the Tulsa Remote team selects applicants by
reviewing each application. First, reviewers check if an applicant meets all the eligibility criteria. For
instance, full-time remote employment should be veri ed. Next, video interviews are conducted with
each applicant who passes the rst stage. Lastly, an in-person visit is scheduled, especially if the nalist
has no previous experience in Tulsa. In this selection process, it appears that two criteria play the most
signi cant role: (i) income and (ii) assimilation and attachment to Tulsa. As shown in panels (c) and
(d) in Appendix Figure A3, those who are accepted are more likely to be high-income earners and have
friends or family in Tulsa, compared to the applicants. Tulsa Remote also states on its website (Tulsa

9 More than 90% of programs were adopted after COVID-19. Separating COVID-19 effect from the program effect is empir-
ically challenging as not much variation is left after COVID-19 is considered, meaning the COVID shock was too large.
10The second largest program is Think Vermont, which has drawn about 500 remote workers so far.

1] set up the government's problem in counterfactual analysis (see Section 8).

12 As the program only accepts applicants who reside outside of Oklahoma, | employ other Metropolitan Statistical Areas
(MSAs) within Oklahoma as a control group in my empirical analysis in Section 4.2. This enables a comparison of the
impact of remote workers on the local residents in Tulsa, where the program is active, with other MSAs in Oklahoma where
the program is inactive.

13This feature does not hold for every program. For example, Choose Topeka considers only one application per household.

14 Coworking space is an arrangement in which workers from different companies share an of ce space. Appendix Figure A4
provides photographs of the facilities available for Tulsa Remoters at two coworking spaces located downtown.



Remote, LLC, 2023a):

“The ideal candidate is a fully-employed individual with the exibility to work anywhere,
who does not currently reside in Oklahoma or work for a company based in Oklahoma and
is looking for a community to call home. While the program has only a one-year commitment,
the ideal candidate is open to calling Tulsa their home long-term."”

The ve-year-old Tulsa Remote program has attracted over 2,500 remote workers, receiving more than
30,000 applications to date (see panels (a) and (b) in Appendix FigureA3).

3 Data

This section provides an overview of the data. The data are gathered from various public and con dential
sources, including Tulsa Remote. Section 3.1 explains the data used to understand the characteristics of
Tulsa Remoterandremote workersn general. Section 3.2 illustrates the data used to investigate the
effect of Tulsa Remoters docal residents | mainly describe unique datasets in this section but leave
further details on other publicly available datasets in Appendix B.

3.1 Data on Remote Workers

| describe the characteristics of Tulsa Remoters by using Tulsa Remot dEtés unique dataset in-

cludes cumulative summary statistics of demographic, working, and geographic information of program
applicants and participants in three snapshots (July 2020, July 2021, and July 2022). The summary statis-
tics of Tulsa Remote participants are presented in Table 1 (as of July 2022), showing that the majority
of participants work in high-paying industries such as professional, scienti ¢, and technical services and
information. Furthermore, Tulsa Remote data includes the geographic distribution of participants' origin
states and their residential locations in Tulsa. | note that Tulsa Remote data has been available since 2020,
although the post-period used in my analysis is 2019 (after one year of the program's implementation in
2018). Nevertheless, Tulsa Remote data (2020-2022) shows a stable and consistent descriptive pattern of
remote workers over three years with a growing size.

15|n terms of remote workers shutting down the labor supply channel, there can be two counter-intuitive scenarios: (i) family
members of relocated remote workers take local jobs and (ii) remote workers themselves also can take local jobs in the
long run. Data facts and institutional background can reassure the rst scenario. The number of household members is on
average 1.5 for Tulsa Remote participants. Also, the Tulsa Remote program allows multiple applications within the same
household (which is not the case for all Remote Worker Relocation Programs). Indeed, there are couples who have both
been accepted by the program in Tulsa. | argue that spouses usually stay nonemployed with a high-earning breadwinner
in a household. Regarding the second scenario, this does not happen in my analysis because Tulsa Remoters' committed
period is one year, and my empirical analysis covers only one year of the post-period.

16 Tulsa Remote data is acquired from program administrators under a Data Transfer and Use Agreement (DTUA). A research
team at Harvard Business School, in partnership with the Economic Innovation Group (Daniel, Kennedy and Kenan, 2021),
also conducted an additional survey in July 2021.



Table 1: Summary Statistics of Tulsa Remoters

A. Demographic Information

Age 38
Male 0.517
White, non-Hispanic 0.834
Black, non-Hispanic 0.054
Hispanic 0.028

B. Working Information

Professional, scienti ¢, and technical services 0.311
Information 0.144
Education services 0.118

Notes: The number of observations is 1,769 (July 2022).

Moreover, | supplement the Tulsa Remote data with census tract-level, 5-year American Commu-
nity Survey (ACS) estimates downloaded from the National Historical Geographic Information System
(NHGIS). The ACS provides rich demographic, working, and geographic information with a large sam-
ple size of individuald.! | also use the Current Population Survey (CPS) Food Security Supplement
and Work Schedules Supplement to examine the food spending patterns of remote workers compared to
non-remote workers, which motivates the consumption channel of remote workers.

3.2 Data on Local Residents

| pull multiple datasets to analyze how various outcomes respond to the in ow of remote workers. This
set of data includes LEHD Origin-Destination Employment StatisticsefoploymentSafeGraph for
consumption Your-economy Time Series (YTS) fastablishment activityand the Federal Housing
Finance Agency (FHFA) Housing Price Index (HPI) foousing prices The comprehensive use of
multiple data sources ensures that the model is closely tied to empirical results. More details for each
dataset can be found in Appendix B.

4 Descriptive and Reduced-Form Analyses: Remote Workers and
Local Residents

This section serves two purposes. First, it motivates the mechanisms through which remote workers
can affect local residents by describing the features of remote workers. Second, it prepares the model
estimation by presenting causal estimates of the impact of incoming remote workers on various outcomes,

17The ACS asks about the means of transportation used on the most recent day of work, which includes the option of "worked
at home," and | use this variable to categorize remote workers.
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which will discipline the model parameters. To this end, this section consists of two parts: (i) a descriptive
analysis ofemote workersvho relocate, and (ii) a reduced-form analysis to estimate the effects of newly
arrived remote workers docal residents

4.1 Descriptive Analysis of Remote Workers

| present descriptive analyses of remote workers, with a focus on Tulsa Remoters, mainly to demonstrate
the consumption channel through which remote workers affect local residents.

Fact #1. Tulsa Remoters are high-skilled and high-income workersPanels (a) and (b) in Figure 2

show that Tulsa Remoters are typically highly educated and high-income workers, compared to both non-
remote workers and remote workers on average. This suggests that each Tulsa Remoter can potentially
spend more than the average local resident does.

Fact #2: Tulsa Remoters mostly come from bordering states or high living cost state?anel (c)

in Figure 2 presents the relative density of Tulsa Remoters' previous residence to remote workers by
state. It shows that Tulsa Remoters are more likely to come from neighboring states of Oklahoma or
from states with a high cost of living, after conditioning on the density of remote workers. This stylized
fact yields two takeaways. First, the states adjacent to Oklahoma—namely Arkansas, Colorado, Kansas,
Missouri, and Texas— exhibit higher relative densities, likely due to lower moving costs (Kennan and
Walker, 2010) or the convenience of returning to Oklahoma for individuals who were originally born
in Oklahoma but had moved to neighboring stdfeSecond, states characterized by high living costs,
such as California, New York, and Texas, demonstrate higher relative densities. This implies that Tulsa
Remoters bene t from lower living costs in addition to incentive packages provided by the Tulsa Remote
program.

Fact #3: Remote workers spend more on food than non-remote workers do, particularly at restau-
rants rather than grocery stores. To understand remote workers' consumption patterns, | use CPS
Supplements and run the following regression:

yi=a+b 1(Remote Work + gXi+ ¢ (1)

wherel(Remote Work) denotes an indicator of an individubking a remote worker an¥; is a set of
demographic and working characteristics, such as the number of household members and whether lo-
cated in a metropolitan area. The outcome variables used in each column in Table 2 are: (1) an indicator
of ever eating out in the past weedx(ensivanargin), (2) the log of the total amount ($) spent on food at
restaurants and cafeterias in the past wagkiisivemargin), (3) the log of the total amount ($) spent on

1860.3% of those who were born in Oklahoma reside in Oklahoma and 12.0% of them reside in Texas as the second most
popular destination (source: ACS).
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Figure 2: Tulsa Remoters: Education, Income, and Origin

(a) Education Distribution (b) Income Distribution

(c) The Relative Density of Tulsa Remoters' Origin State

Notes:Panel (a) and panel (b) show the education and income distribution of non-remote workers, remote workers,
and Tulsa Remoters. The distributions of non-remote workers and remote workers are from 1-year ACS estimates
(2017-2018), and the distribution of Tulsa Remoters is from Tulsa Remote (July, 2021). Panel (c) presents a
measure of the representativeness of Tulsa Remoters' origins by comparing two sets of metrics: the percentage
of Tulsa Remoters from each state (using Tulsa Remote data) and the percentage of remote workers in each state
(using ACS). Therefore, states marked as “overrepresent' (or “underrepresent’) indicate that they have a higher (or
lower) share of remote workers relocated to Tulsa. The sample is 1,139 Tulsa Remoters (as of July 2022).

food at grocery stores or supermarkets in the past week, and (4) the log of the usual weekly amount ($)
spent on food per week. Table 2 shows that remote workers dine out more frequently (by 8 percentage
points) and spend more (by about 47 percent) at restaurants in the past week than non-remote workers do.
The disparity between the two groups is more pronounced in restaurant spending compared to spending
at supermarkets or grocery stores.

This stylized fact contrasts the differential impact of remote workers on local residents concerning
food expenditure types: dining out versus grocery shopping. First, food at restaurants are non-tradable
goods, given that culinary dishes are consumed where they are nally produced. In contrast, groceries
such as canned foods, cereal, sodas, and snacks can be easily transported from distant locations. Second

12



Table 2: The Food Consumption Patterns of Remote Workers

Restaurants or Cafeterias Market/Grocery Total Food

Ever Eat Out Amount

1) (2) ©)) (4)
1(Remote Work) 0.079 0.389 0.074 0.100
(0.009) (0.039) (0.016) (0.014)
Mean 0.776 2.754 4.308 4.617
R-squared 0.105 0.154 0.144 0.180
Observations 21,947 21,947 19,752 21,860

Notes: Theb coef cients in Equation 1 are reported and household clustered robust standard errors are in paren-
thesis. The covariate$; include the total number of households, dummies for metropolitan status, agesexge

race, ethnicity, education, employment status, marital status, and occupation. Details about what variables are used
can be found in Appendix C.1.

foods at restaurants are often deem@diry goodsin comparison to groceries. Restaurants typically
charge customers for cooking and serving in addition to the cost of the food ingredients itself, while
purchasing groceries and cooking at home saves consumers money. Consequently, remote workers as
young urban professionals can substantially increase the demand for restaurant workers (Couture and
Handbury, 2020). In summary, if remote workers are more inclined to dine out, their consumption
behavior contributes to increasing the demand for labor in the restaurant sector more than it does in
the retail sector.

4.2 Reduced-Form Analysis of Local Residents

Empirical Challenge. The inherent empirical challenge in capturing the effect of the program on local
residents lies in the small number of incoming remote workers (small treatment size). To this end, |
exploit the unequal residential distribution of Tulsa Remoters (variation in treatment intéfsBycif-

ically, Figure 3a shows that Tulsa Remoters are concentrated in the downtowi? diteas, downtown

Tulsa is more exposed to remote workers who bring new cash to town.

Empirical Strategy. | use an event study framework to estimate the effects of incoming remote workers
in downtown Tulsaand in the rest of Tulsaseparatelycompared to the other Metropolitan Statistical

19 Similarly, in the context of the education market in Chile, Neilson (2013) studies how voucher policy affects school quality
by considering the “policy exposure”, which is measured as the share of policy-eligible students.

20Fjgure 3a is based on July 2022, while the post-period in my analysis is 2019. However, snapshots from July 2020, July
2021, and July 2022 show the consistent pattern that downtown Tulsa has been the most popular destination for incoming
remote workers. As anecdotal evidence, in 2019, when the rst cohort of Tulsa Remoters moved in, the program admin-
istrators encouraged them to move to downtown Tulsa for managerial purpose. As the program became more established,
later cohorts began to spread out across the city, as manifested in Figure C4. Additionally, | note that the two coworking
spaces are located downtown.
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Areas (MSAs) in the state of Oklahoma (comparison group). In the event study speci cation, | divide
the city of Tulsa into two regions: (i) downtown Tulsa and (ii) the rest of Tulsa, motivated by the relative
density of remote workers to local residents. This ensures that the effect of incoming remote workers in
the downtown area is not diluted by the rest of Tulsa, which is not yet fully covered by remote work-
ers. The key identifying assumption is parallel trends: in the absence of Tulsa Remote, downtown Tulsa
and the rest of Tulsa would experience a change of the outcome variable that moves in parallel with
the remaining MSAs in Oklahoma. The net effect excluding the time trend effect estimated by using the
comparison group gives the treatment effect of Tulsa Remote on downtown Tulsa and on the rest of Tulsa.

To establish a set of control regions that are comparable to Tulsa, | restrict the sample to Metropolitan
Statistical Areas (MSASs) in Oklahoma (see Appendix Figure C2). By doing so, the comparison group
has a population density similar to Tulsa. For example, Oklahoma City is the most populated MSA in
Oklahoma, Lawton is the third, and Tulsa is the second. Panel A in Table 3 presents summary statistics
for local residents in three regions: (i) downtown Tulsa, (ii) the rest of Tulsa, and (iii) other MSASs in
Oklahoma. | note that there are more prime-age populations and Blacks in downtown Tulsa compared to
other MSAs, but the level of education and the industry structure are comparable across the two groups.
| also include year dummy variables to test for pre-trends. If an outcome variable has systemic changes,
these will be shown in the estimates for the pre-periods.

Finally, | set up the following event study equation:

2019
yet=actg + a bP 1(Downtown. 1(Yean;

t=2015
162018

2019
+ 4 bR 1(Res)c 1(Yean+ ec 2)
t= 2015

t6 2018
| include the census tract xed effechc, and the year xed effectg. 1(Downtowr); is an indicator
equal to 1 if the census tracts in downtown Tulsa (otherwise, itis 0). Similarfi{Res). is an indicator
equal to 1 if the census tractis in the rest of Tulsa (otherwise, 0). | consider year-by-year pretrends
by including an indicator for each yearl(Year);. Inferences for estimates is all based on census tract
clustered wild bootstrap to address the small number of treated units (Cameron, Gelbach and Miller,
2008).
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Table 3: Baseline Summary Statistics of Local Residents by Exposure to Remote Workers

A. ACS: Census Tract Level 5-year Estimates (2015-2018)
Downtown The Rest of Tulsa Other MSAs in Oklahoma

Race/Ethnicity

% White 0.65 0.64 0.74
% Black 0.19 0.15 0.08
% Hispanic 0.10 0.16 0.10
Age

% Ages 24 0.19 0.35 0.35
% Ages 25-44 0.48 0.27 0.27
% Ages 45-64 0.27 0.24 0.25
% Ages 65 0.06 0.13 0.13
Education

% Some College 0.42 0.40 0.39
Industry

% Manufacturing 0.03 0.05 0.04
% Sevices 0.17 0.24 0.21
Population 3440 377446 2159128

B. LODES (WAC): Employment Composition by Sectors at Work Census Tract Level (2015-2018)
Downtown The Restof Tulsa  Other MSAs in Oklahoma

Construction (NAICS 23) 0.02 0.05 0.09
(0.00) (0.06) (0.11)

Local Services (NAICS 72, 81) 0.09 0.16 0.14
(0.01) (0.13) (0.13)

Manufacturing (NAICS 31-33) 0.01 0.07 0.07
(0.00) (0.13) (0.12)

Wholesale Trade (NAICS 42) 0.03 0.05 0.04
(0.00) (0.08) (0.05)

# of Observations 4 468 2288

Notes:ACS = American Community Survey and MSA = Metropolitan Statistical Area. Panel A shows the across-
tract means for various population characteristics weighted by each tract's census population. Panel B displays the
average number of jobs at the census tract level in each geographic region over the pre-intervention years from
2015 to 2018. Local Service: NAICS 72 and 81, Construction: NAICS 23, Wholesale Trade: NAICS 42, and
Manufacturing: NAICS 31-33.

Population. | conduct an event study analysis by using the log of the population in each censusitrdct
in yeart (ACS 5-year estimate fromn 4 tot) as an outcome variabfé. This aims to estimate the causal

21] use the log of the population, not the population level, as the outcome variable under the assumption that population
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effect of the program on population growth while considering potential in ows and out ows that may
occur regardless of the program. Additionally, I include the lag of the outcome variable, log(po)
population analysis to control any momentum in population growth (time-varying, region-speci ¢ char-
acteristics). | provide a more detailed discussion in Appendix Figure C3.

| plot the coef cients of interest (correspondingﬁ& andBtR in Equation (2)) in Figure 3c and Figure
3d respectively. Figure 3c shows that the population of downtown Tulsa experiences a 2.87% growth
after one year of the program. The effect size is translated to a net increase of 101 indRAdutailsh
is exactly matched with the number of Tulsa Remoters (reported in Appendix Figure A3b). On the other
hand, Figure 3d shows that the area within the city limit of Tulsa but outside of downtown does not
experience any statistically signi cant effect on population growth. This nding is consistent with the
descriptive fact that the rst cohort of incoming remote workers was mostly induced to downtown. This
result also suggests no evidence of a displacement effect of remote workers on local residents at least
within one year; if local residents were pushed out of the downtown area by incoming remote workers,
an increase in the population growth in the rest of Tulsa could have been observed.

Appendix Figure C4 shows longer post-periods (2019-2021) based on the availability of ACS data
although I note that COVID-19 possibly pushes down the program effects. In 2021 after the peak of the
COVID-19 outbreak, both downtown Tulsa and the rest of Tulsa experience population growth. This con-
rms the program’s growing scale and the spread of remote workers throughout the city in the following
years?3

Income Per Capita and Non-employmentl also run event study analyses on log(income per capita)

and log(nonemploymend) which are based on residential populations, and plot the event study estimates
in Appendix Figure C5. Downtown Tulsa experiences an increase in income per capita by 6.44% after
one year of the program, while the rest of Tulsa does not experience any effect in income per capita. This
supports that high-income remote workers indeed move to the downtown area, induced by the program.
On the other hand, downtown Tulsa experiences a decline in the number of nonemployed including both
out of the labor force and unemployed workers by 1.78%

Employment. Next, | examine the employment of local residents using the LODES. The outcome vari-

growth is linear.

22The effect size of B7% is calculated ag@”%?83 1) 100 2:87%. The net increase of population is 3507 (baseline)

0:0287 (point estimate) 101.

23Including a lagged variable with multiple post-periods can absorb the program effects though, which indicates that the
program effects could have been larger than what is plotted.

24 As | include the counts of nonemployment, not the fraction of nonemployment, the decline in nonemployment is driven by
local incumbents, not by the incoming remote workers.

25 Regarding the hike of the event study estimals,,in 2016, the author concludes that it is due to the protest in response
to the Killing of Terence Crutcher. In an effort to nd a better control group, | conduct a synthetic control method in
Appendix Figure C6. The result supports the decline in nonemployment.
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