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1 Introduction

In 1917, the American composer Cole Porter moved to Paris and acquired an opulent
residence built in 1777 for the brother of Louis XVI. There, he hosted luminaries like
F. Scott Fitzgerald and Ernest Hemmingway and composed memorable tunes like
“Night and Day” and “Anything Goes.”

Buying a home in a foreign country was unusual at the beginning of the 20th
century but has become increasingly common in recent decades. As remote work
opportunities expand (Dingel and Neiman, 2020 and Aksoy, Barrero, Bloom, Davis,
Dolls, and Zarate, 2022), many more people are seeking residence in foreign destina-
tions.

At the same time, higher incomes and reduced air travel costs have greatly in-
creased international tourism flows. According to data compiled by the United Na-
tions World Tourism Organization, international tourist arrivals have grown at an
average annual rate of 6.1 percent between 1950 and 2019.

The surge in the flow of foreign residents is transforming housing markets in
many cities across the globe. These flows generate capital gains for property and
land owners but negatively impact renters and affect potentially important produc-
tion, congestion, and amenities externalities.

Many countries have grappled with how to deal with large inflows of foreign
residents. The policies adopted so far vary widely, from laissez-faire approaches
and incentive programs designed to attract foreign home buyers to special taxes and

regulations that limit foreign property ownership.!

France and the United States impose no restrictions on foreign home buyers. Greece, Portugal,
and Spain offer tax breaks and visa programs to attract foreign buyers. Some Canadian provinces,
Hong Kong, Israel, and Singapore levy special taxes on foreign property purchases. The city of Van-
couver has imposed taxes on unoccupied homes. Switzerland enforces annual quotas on foreign
home sales, and New Zealand has strict foreign real estate investment limitations. In Australia, for-
eigners are generally prohibited from purchasing existing dwellings but can invest in new buildings
or vacant land. The Philippines and Thailand permit foreign home ownership but prohibit land own-
ership.



We also see a wide range of strategies with respect to tourism. Some countries
adopt a hands-off approach. Others subsidize investment in hotels and tourism-
related infrastructure to attract more visitors. A third approach, increasingly com-
mon, involves introducing various fees—such as arrival and departure taxes, daily
levies, and charges per night for accommodations—to regulate and reduce the flow
of tourists.?

Determining the optimal policy regarding foreign residents is important for three
reasons. First, housing is the primary asset in most household portfolios (Cocco,
2005). Second, the availability of affordable housing near the workplace influences
commuting times and job choices in ways that can significantly affect workers” pro-
ductivity and welfare. Third, most economic activity occurs in cities (Rossi-Hansberg
and Wright, 2007).

We use a Mirrleesian approach (Mirrlees, 1971) to characterize optimal policy in a
model that embeds key insights from the economic geography literature. This public
finance approach imposes no a priori restrictions on the policy instruments available
to the planner. Instead, we assume that the planner faces information constraints: it
cannot observe the location preferences that affect the choice of where to live and
work. We characterize the second-best optimum given these constraints.

We find that it is optimal to use taxes and transfers on locals and foreigners to
internalize externalities. Imposing restrictions or taxes on home purchases by for-
eigners is never optimal. Likewise, it is never optimal to subsidize foreign residents’
home purchases. We also find that the ideal long-term balance between offices and
residences in each location can be attained without imposing zoning regulations.

One notable feature of these optimal policies is that they do not depend on spe-
cific assumptions about the form of the utility function, the distribution of individual

preferences for different locations, or the social welfare weights assigned to differ-

2Gee Allen, Fuchs, Ganapati, Graziano, Madera, and Montoriol-Garriga (2020) for an insightful
analysis of the effect of tourism on the welfare of the local population.



ent individuals. They are general principles that emerge from our analysis of the
second-best allocations.

In Section 2, we contrast these results with Ramsey (1927)-style optimal policy
analyses, which specify an exogenous set of policy instruments. This specification of-
ten shapes policy conclusions regarding the optimality of zoning regulation or taxes
on foreign home purchases.

We provide a set of sufficient statistics to evaluate the impact of an influx of
foreign residents in the benchmark competitive equilibrium and to calculate the
tax/transfer policies required to implement the optimal solution.> We emphasize
how the equity-efficiency tradeoff is shaped by the presence of production, conges-
tion, and other externalities, and how these considerations shape optimal transfers.

To motivate our analysis, we assemble a new dataset for Lisbon for the 2011-21
period. The data includes census information, time series on tourism flows, millions
of web-scrapped real-estate listings, housing stock estimates, and commuting time
data. We focus on Lisbon due to the availability of data. However, anecdotal evi-
dence suggests that Lisbon’s experience is representative of broader trends in other

global cities, such as Barcelona, Venice, and Vancouver.

We document five key facts:
1. A significant influx of foreign residents and tourists;
2. A small decline in the number of housing units in the city center;

3. A sharp rise in inflation-adjusted housing prices and rents in both the city cen-

ter and peripheral municipalities;

4. A large outflow of domestic residents from the city center;

3We do not analyze the possibility of multiple equilibria. See Owens, Rossi-Hansberg, and Sarte
(2020) for an analysis of how policy can also be used to implement a particular equilibrium.



5. A substantial number of commuters spend considerable time traveling to and
from work, with commuting times rising sharply during rush hours due to

traffic congestion.

Our model is consistent with these facts and provides a natural causal interpre-
tation: the rise in the number of foreign residents and tourists drives Lisbon’s urban
dynamics during our sample period.

The baseline model has a central location and multiple peripheries. Each location
has a stock of housing and offices that is fixed in the short run. Foreign residents
prefer to live in the city center and have an outside option, which represents their
best choice if they move to a different foreign city.

Locals freely choose where to live and work, potentially incurring commuting
costs if they live and work in different locations. Wages, idiosyncratic tastes for lo-
cations, location-specific amenities, and commuting times influence the locals” home
and work location choices. Households are also heterogeneous in their ownership
of houses and office buildings.

We begin by examining the competitive equilibrium and assessing the impact of
a marginal increase in foreign residents on social welfare. Using recent advances in
welfare analysis by Dévila and Schaab (2022), we decompose the impact on social
welfare into three components. The first pertains to the housing capital gains that
accrue to the locals. An influx of foreign residents increases housing demand in the
city center, raising rents. So, locals can make capital gains by selling houses to for-
eigners. This effect, which we call the foreign-residents surplus, is always positive. It
is analogous to the immigration surplus discussed in the immigration literature (see,
e.g., Borjas, 1995, and Guerreiro et al., 2020). The second effect relates to the agglom-
eration or production externality emphasized by Jacobs (1969), Lucas (1988, 2001),
Lucas and Rossi-Hansberg (2002), and Ahlfeldt, Redding, Sturm, and Wolf (2015).
This effect can be negative if the arrival of foreigners leads to the relocation of work-

ers from high- to low-productivity locations. The third effect is income inequality
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resulting from heterogeneity in work locations and real estate ownership.

Next, we study the Mirrleesian policy toward local and foreign residents that
maximizes the welfare of the local population. We find it is optimal to distort lo-
cation decisions by giving relatively higher transfers to locals working in the city
center to foster agglomeration externalities. Location-based transfers are also used
to redistribute income across households.

In this baseline model, it is not optimal to restrict the entry of foreign residents or
distort their housing choices. The optimal policy toward foreigners is laissez-faire:
their house purchases are not taxed, and entry is unrestricted with zero entry fees.

This result may seem counterintuitive. After all, the domestic economy is a mo-
nopolist in the supply of its city-center housing. Why not use this monopoly power
by imposing a tariff? When the number of foreigners moving to the city is fixed, the
optimal approach is to impose a lump-sum entry fee that captures the gains from
trade rather than distorting foreigners” housing choices. In other words, it is opti-
mal for the country to implement a two-part tariff. However, when the planner can
choose the number of foreign residents who move to the city, the optimal number
is reached when the gains from trade for the marginal foreigner are zero. Conse-
quently, the optimal entry fee in this scenario is zero.

We expand our model to incorporate additional features to address issues dis-
cussed in policy debates. We introduce congestion externalities by assuming that
commuting time increases with the number of commuters. We show that, with en-
dogenous commuting time, the sufficient statistics that describe the optimal trans-
fers to locals also take into account the correction of congestion externalities and
the interaction of congestion and agglomeration externalities. This interaction arises
because increased commuting time reduces agglomeration externalities.

In the extended model, we introduce the option of remote work, allowing work-
ers to perform their jobs from home. In this scenario, locals can work for firms in the

city center without commuting. Remote workers neither contribute to agglomera-



tion externalities nor to commuting-related congestion. Optimal transfers consider
the trade-off between the reduced impact of remote workers on agglomeration ex-
ternalities and their positive effect in alleviating congestion.

We also assume that foreigners value authenticity, that is, they derive utility from
having locals live and work in the city center. At first sight, one might think that this
feature would not affect the social optimum. After all, the planner does not include
the utility of foreigners in the social welfare function. However, it is optimal to
internalize this externality by providing transfers to locals who live and work in the
city center. The rationale for this policy is that the externality affects the participation
constraint of foreigners and influences their relocation decisions.

We consider settings where foreigners may directly impact the value locals attach
to amenities in the city center. We show that these amenity externalities do not affect
the statistics for the optimal transfers to locals but introduce a reason to distort the
entry of foreigners. If these externalities are negative, it is optimal to correct them
by imposing a lump-sum tax on foreigners, similar to the per-diem or per-night tax
levied by an increasing number of cities. As in the baseline model, it is not optimal
to tax foreigners” house purchases.

Finally, we consider the scenario where the outside option for foreign residents
increases with the number of foreigners relocating to the city. This effect reflects the
idea that the influx of foreigners into the city may reduce the number of foreigners
entering other cities worldwide, reducing house prices or improving the value of
amenities abroad. This effect, which enhances the attractiveness of other cities, is
only present if the domestic city is large, in the sense that the number of foreigners
entering the city has general equilibrium effects abroad. In this case, it is optimal to
impose an entry fee to reduce the number of newcomers in order to moderate the
increase in the reservation utility of the marginal foreigner.

Even though the extended model incorporates numerous ways in which the entry

of foreign residents could impact the welfare of the local population, we find that



taxing foreigners” housing purchases is never optimal.

Our model provides insights into the implications of an inflow of foreign resi-
dents for optimal long-run city design. By the long run, we mean a time frame in
which offices can be converted into houses and vice versa. In our model, it is opti-
mal to convert offices into houses in the city center to meet the increased demand
for housing. However, the optimal strategy for the peripheries is ambiguous. On
the one hand, more locals reside in these areas, raising the marginal value of hous-
ing. On the other hand, more people work in the periphery, increasing the value of
office spaces. We also show that the optimal transfers described above provide the
correct incentives for converting houses into offices and vice-versa. Consequently,
the long-run optimal policy does not require zoning restrictions on building houses
or offices.

The paper is organized as follows. Section 2 briefly reviews the relevant litera-
ture. In Section 3, we use data for Lisbon to document key facts that motivate our
model. Section 4 introduces the baseline model, characterizes the competitive equi-
librium, and assesses the welfare impact of an increase in foreign residents. Section 5
describes the optimal Mirrleesian policy for the baseline model. In Section 6, we ex-
tend the model to include elements such as traffic congestion, remote work, amenity
effects, foreigners’ preference for authenticity, and the influence of the number of
foreigners who relocate on the outside option of the marginal foreigner. Section 7
explores long-run implications of foreign residents inflows. We summarize our con-

clusions in Section 8.

2 Related literature

We use a standard geography model which builds on an extensive literature that
includes important contributions by Alonso (1964), Mills (1967), Muth (1969), Lu-
cas and Rossi-Hansberg (2002), Rossi-Hansberg (2005), Desmet and Rossi-Hansberg



(2013), Ahlfeldt, Redding, Sturm, and Wolf (2015), Allen, Arkolakis, and Li (2015),
among others.

Our paper is most related to the analysis of the impact of foreign home buyers on
welfare by Favilukis and Van Nieuwerburgh (2021). These authors build a quantita-
tive model with two locations and assume that foreign residents disproportionally
buy houses in the city center. Favilukis and Van Nieuwerburgh (2021) argue that the
influx of foreign residents reduces local welfare. Their model does not feature the
externalities we emphasize. In their framework, welfare losses stem from redistri-
bution among people with different levels of home ownership. They conclude that
policies that tax foreign home purchases may improve welfare. Our analysis also
incorporates heterogeneity in home ownership. However, we do not place a priori
restrictions on the set of available policy instruments. Instead, we impose Mirrlees
(1971)-style information constraints. We show that taxing foreign home purchases is
not optimal. In addition, absent amenity externalities and worldwide effects on the
outside option of the marginal foreigner, we find that the entry of foreign residents
should not be distorted. Instead, the optimal policy is to tax the initial capital gains
on houses to improve redistribution.

Our analysis is also related to a growing body of literature on the optimal use of
spatial transfers to address local externalities. Notable contributions to this literature
include Fu and Gregory (2019), Fajgelbaum and Gaubert (2020), Rossi-Hansberg,
Sarte, and Schwartzman (2019), among others.* Fajgelbaum and Gaubert (2024) pro-
vides a recent survey on the optimal spatial-policy literature, emphasizing the use
of Pigouvian taxes to achieve efficiency. In contrast, we explore Mirrlees (1971)-style

optimal policies, which balance equity and efficiency under information constraints.

4In general, the optimal policy depends on the distribution of the location preferences. Davis and
Gregory (2021) argue that the distribution of these preferences cannot be identified using location-
choice data. Rossi-Hansberg, Sarte, and Schwartzman (2019) show that the optimal policy in their
environment is not significantly affected by the distribution of location preferences.



As a result, Pigouvian taxes that optimize efficiency are no longer optimal. °

This paper is also related to the work of Gaubert, Kline, Vergara, and Yagan
(2021), who study optimal Mirrleesian redistribution policies across space when in-
dividuals differ both in their preference for different locations and work produc-
tivity. These authors emphasize the importance of the responsiveness of workers’
location decisions to fiscal policy. Like them, we find that the optimal redistribu-
tive policy depends on the elasticity of location choices in response to transfers. In
addition, we study how externalities shape optimal transfers and characterize the
optimal policy toward foreign residents.

Section 6 explores how city amenities influence optimal policy. This discussion
relates to a growing literature examining how changes in the composition of resi-
dents impact local amenities, see, e.g., Guerrieri, Hartley, and Hurst (2013), Diamond
(2016), and Almagro and Dominguez-Ilino (2022).

Our analysis in Section 7 is related to the literature on optimal city design. Allen,
Arkolakis, and Li (2015) show that zoning policies mandating land use for hous-
ing or office buildings improve welfare in the presence of externalities. In contrast,
we find that it is not optimal to implement zoning policies. This difference arises
because we impose no restrictions on the set of policy instruments, allowing exter-
nalities to be addressed with policies that are less distortionary than zoning.

Our welfare analysis relates to recent work by Donald, Fukui, and Miyauchi
(2024), which studies optimal spatial transfers and the welfare impact of shifts in
technology, spatial dispersion of marginal utility, fiscal and technological externali-
ties. These authors use their framework to characterize the welfare gains from im-
proving the U.S. highway network. Our paper focuses on the interplay between

optimal spatial transfers and the optimal taxation of foreign residents.

®Mongey and Waugh (2024) study the efficiency properties of models with discrete choices and
additive random utility, like those used in this paper. They calculate optimal Ramsey linear policies
in a spatial equilibrium model and show how the results depend on efficiency vs. redistribution
considerations. Our optimal transfer formulas also emphasize the distinct roles of these two forces.



3 Empirical evidence

In this section, we present data for Lisbon to establish key facts that inform the de-
sign of our model.

We use data from the 2011 and 2021 Portuguese censuses to examine the loca-
tion choices of both domestic and foreign residents, along with commuting patterns.
Tourism flow estimates are obtained from Statistics Portugal. Hotel occupancy is
obtained from the Lisbon Tourism Association. We use the housing census (Census
de Alojamento) to estimate changes in the housing stock. To calculate commuting
times, we combine data from the Google Maps API with Open Street Map. We also
assemble a new dataset of house rents and prices from web-scrapped real-estate list-

ings. Appendix A describes our data sources in detail.

Five key facts emerge from our empirical analysis.

Fact 1. The Lisbon municipality experienced a significant influx of foreign residents and

tourists between 2011 and 2022.

Figure 1 shows that the number of foreign residents in the Lisbon municipality
(the city center) grew by 20.6 thousand people.

Figure 2 shows a substantial increase in the number of tourists visiting Lisbon
from 2011 to 2022, with tourists primarily concentrated in the city center. To esti-
mate the number of yearly-equivalent tourists for each period, we divide the total
number of tourist nights by 365x0.74, where 0.74 is the average hotel occupancy in
Lisbon in 2023. This measure allows us to better quantify the impact of tourism on
housing demand. The yearly-equivalent number of tourists increased by 24.9 thou-
sand, rising from 23.8 thousand (calculated as 17.6/0.74) in 2011 to 48.7 thousand
(36.5/0.74) in 2022. Aggregate tourism data show that this upward trend contin-
ued through 2023 and 2024, suggesting that the high tourist volume in 2022 was not
simply a post-COVID-19 rebound.

10
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Figure 1: Inflows of foreigners into the Lisbon municipality and peripheries from
2011 to 2021

The combined increase in foreign residents and the yearly-equivalent housing
units occupied by tourists total 45.5 thousand (20.6 + 24.9 thousand). With Lisbon’s
municipal population at 553 thousand in 2011, the influx of foreign residents repre-
sents 8.2 percent of the population. In summary, the decade since 2011 has seen a

significant rise in the number of foreign residents in the center of Lisbon.

Fact 2. The number of effective housing units in the Lisbon municipality has slightly declined
between 2011 and 2021.

Figure 3 shows that there was a net decrease of 3 thousand family homes (“alo-
jamentos familiares cldssicos”) in the Lisbon municipality between 2011 and 2021,
representing a one percent reduction in total housing units. This decline is primarily
due to the limited construction of new houses during this period, which was out-
paced by the number of homes that became uninhabitable or were demolished, and

to the conversion of housing units into hotel rooms.
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Figure 2: Tourism inflows into the Lisbon municipality and peripheries

The Lisbon Tourism Association reports that the number of hotel rooms in Lis-
bon rose from 35.8 thousand in October 2016 to 43.8 thousand in September 2021.
Although data before 2016 is unavailable, the increase of 8 thousand room:s is likely
to be a reasonable estimate for the growth in capacity between 2011 and 2021. The ex-
pansion followed a period of sharply reduced investment due to the 2011 European
debt crisis, which severely impacted the Portuguese economy (see Eichenbaum, Re-
belo, and de Resende, 2017).

To convert the additional 8,000 hotel rooms into equivalent housing units, we di-
vide by the average of 4.5 rooms per home (as reported by INE’s 2021 Census on
Population and Housing), resulting in an estimated 1,800 housing units. Combining
the reduction in family homes with the increase in hotel rooms (measured in equiv-
alent housing units) produces a small but negative net change in the housing stock
(1.8 - 3.0 = -1.2 thousand).
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Figure 3: Changes in the stock of family house units between 2011 and 2021 in the
municipalities Lisbon metropolitan area

Fact 3. There was a large rise in inflation-adjusted house prices and rents in Lisbon and in

the peripheral municipalities.

Figure 4 shows that our measure of inflation-adjusted rents in the Lisbon munici-
pality increased by 41 percent, from 10.2 euros per square meter in 2011 to 14.4 euros
per square meter in 2021. Figure 5 shows that, over the same period, our measure
of inflation-adjusted housing prices per square meter increased by 25 percent, from
2,950 to 3,701 euros.
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Figure 5: Inflation-adjusted
metropolitan area

house prices in the municipalities of the Lisbon

Fact 4. There was a large outflow of domestic residents from the Lisbon municipality.

Figure 6 shows that 27.5 thousand domestic residents left the Lisbon metropolitan
area between 2011 and 2021. This figure also shows that the number of domestic

residents living on the outskirts of Lisbon has increased.

14

20.0 —

e
175 3
(1]

oo
ta 12 N WA
o w o
{2011

Moo
w o
Rental Prices per m?

o
o

= LY o
5 3 & &8 8 3
8 8 8 8 8 8
Purchase Prices per m {2011 euros)

<



39.0 A
8.0
oa 200 o
38.9 4 =
2.4 w
10.0 2
4.6 =
38.8 1 16 =
v
o -4.0 o
o - -275 1o e 00 ¢
pre] L -2.0 £
8 38.7 -10.0 g
0.3 = %
. 2333 L
4.5 5
-20.
38.6 G Y §
0.6
38.5 A 2.5
38.4
-9.4 -9.2 -9.0 -8.8 -8.6
Longitude

Figure 6: Domestic resident flows for the municipalities of the Lisbon metropolitan
area

Combining the inflow of foreign residents with the outflow of domestic residents,
Lisbon’s city center saw an overall increase in population of almost 20 thousand

people.

Fact 5. The number of commuters is substantial. These workers spend a significant amount
of time commuting, and this time increases dramatically during rush hour due to traffic

congestion.

The city center remains the main hub of economic activity, drawing many daily
commuters. Census data shows that nearly 250,000 workers commute to the Lisbon
municipality on weekdays. Including non-working commuters, such as students,
this number rises to 300,000. This daily influx boosts the population in the city center

by almost 50 percent relative to the number of residents.
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We use data from the Google Maps API to estimate the average weekday com-
muting time between the Lisbon municipality and the surrounding municipalities.
First, we calculate the commuting times between Lisbon and each periphery at 8:00
AM and 5:00 PM. We then use commuting flow data from the 2021 census for the
Lisbon metropolitan area to compute a weighted average. The resulting average
round-trip commuting time is 81 minutes.

The average weekday round-trip commuting time between the Lisbon munici-
palities and the peripheries is 50 minutes at 3:00 AM and 81 minutes during rush
hour, at 8:00 AM and 5:00 PM. So, commuting at 3:00 a.m. instead of during rush
hour reduces travel time by 38 percent.

Next, we introduce a model consistent with these key facts, where the influx
of foreign residents drives urban dynamics. Consistent with the data, we assume
that the housing supply is constant. As the number of foreign residents increases,
housing prices rise in the city center, leading some domestic residents to move to
the peripheries. This outflow raises housing prices in those areas. Some displaced
residents continue working in the city center, enduring significant commuting times.
For simplicity, our baseline model, presented in Section 4, abstracts from commuting
congestion. This congestion effect, along with other extensions, is incorporated in

the model presented in Section 6.

4 Competitive equilibrium in the baseline model

We consider a static city model composed of a city center, denoted by ¢, and a dis-
crete number of peripheral locations, denoted by p1, pa,...pn. Each location ¢ has
an endowment of residential buildings, H,, and office buildings, Ky, and produces
a homogeneous and tradable good combining labor and office buildings. As de-
scribed below, productivity in location ¢ depends on the local labor supply because

of production/agglomeration externalities.
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The economy is inhabited by a continuum of local workers (locals). These locals
choose freely where to live and can commute to a different location for work. They
derive utility from consuming a traded good and housing services. A large num-
ber of foreigners are willing to enter the city if the utility of entering is larger than
their outside option. For simplicity, we assume that foreigners locate only in the city

center.®

Locals Locals are heterogeneous along multiple dimensions. First, they have id-
iosyncratic taste preference ¢y ; for living in location £ and working in location j. Let
¢ = {{sj} denote an individual’s vector of taste preferences.

Second, individuals have heterogenous ownership of houses and office build-
ings. Each individual is endowed with Eg > (0 houses in location ¢, and Eg > (0 office
buildings in location /. Let a = {hy, k;} denote the individual’s vector of asset hold-
ings in different locations. The non-labor income of a local individual with assets a
is:

T, = ngﬁg + Z?’?Eg.
l l

Each individual is characterized by the vector {a, ¢ }. We denote the distribution
of asset holdings by G(a). We assume that, for each a, ¢ is continuously distributed
with support RN"! and probability density function f,(€&). These idiosyncratic lo-
cation preferences ensure that all living-working location decision pairs are chosen
by a non-zero mass of locals, thus eliminating corner solutions and simplifying the

analysis. The distribution of asset holdings satisfies the aggregation equations:

/EgdG(a) = Hg and /th(a) = Kg.

A local living in location ¢ and working in location j has utility:

Uag = Uapj+Cojs

®Our results would go through under the weaker assumption that foreign residents dispropor-
tionally locate in the city center relative to locals.
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which is the sum of two components. The first component is:

Uy = Ty + 1 (Cajoha) - (1)

We refer to this component as “common utility” because it is common to all who live
in location ¢, work in location j, and have asset holdings a. Common utility depends
on the satisfaction people derive from consuming traded goods, ¢, ¢ ;, buying hous-
ing services, h1, ¢, and the amenity value of their location choices, ;. The second
component is an idiosyncratic taste preference ¢, ; we describe above.

Locals have one unit of time, which they allocate to working and commuting. If
they live in location ¢ and work in location j, they spend a fraction t,; > 0 of their
time endowment commuting and therefore work only 1 — #,; hours. The budget

constraint of a local, with assets a, living in ¢ and working in j is given by:
CajtTihag; < wi(1—ty;) + To, 2)

where 1, denotes the rental rate on houses and w; denotes the hourly wage in loca-
tion j.
The solution to the problem of the locals satisfies the budget constraint (2) with

equality, as well as the condition:

up(Caejs ayrj)
Uc (Ca,é,j/ ha,f,j)

= Ty.
Given free mobility, individual i chooses to live in ¢ and work in j if

Uaj+Goj = Uy + Cor s

for all #' and .7

7Because idiosyncratic location preferences follow a continuous distribution, the set of individuals
who are indifferent between one or more locations has measure zero. Therefore, the way indifferences
are resolved is inconsequential.
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Foreign residents To simplify, we assume that foreign residents strictly prefer to
live in the city center. Their problem is to choose consumption, ¢y, and housing in

the center, h 7 to maximize their utility:
Z/{fzﬁf+u(cf,hf), 3)

where iy is the value foreign residents attach to the amenities in the center.
Foreigners bring a fixed endowment of the tradable good, y s which they use to
pay for consumption and housing services. The foreign residents” budget constraint
is:
crtrchy <yy. 4)
The solution to the foreigners” problem satisfies equation (4) with equality, as

well as the condition:
uy (C f , h f )

uc(cs, hy)
When choosing not to enter the city, foreigners receive utility u}'ﬁ. This outside

= 7e. (5)

option captures the utility they obtain from moving to an alternative city abroad.

They only migrate if their participation constraint is satisfied:

Uf > u;k:. (6)

Firms’ problem Each location has a representative, perfectly-competitive firm. The
firm in location j produces the homogeneous tradable good, y;, by combining labor,

l;, and offices, k;. The production function is given by
yj = Aj (L) Ifk; " 7)

Productivity in region j is given by the function A;(L;), which depends on total labor
supply in location j due to agglomeration (or production) externalities. Locations

with a larger workforce are more productive because they offer more opportunities
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for workers to learn from each other. For concreteness, we assume that
— A7
Aj (Lj) = AjL). 8)

The parameter v > 0 controls the strength of the agglomeration externality. If v = 0,
there are no production externalities. The higher is -, the stronger are these exter-
nalities.

The firm hires workers at the wage rate w; and rents office space at the rental rate
K
;

;»earning profits y; — w;l; — r]Kk]-. The firm’s optimality conditions are:

11—« —
w; = aA (Lj) (l—]> and r]K = (1-a)A(L)) <l—]> : 9)

Aggregation and market clearing Let 77, ; denote the share of locals who choose
to live in £ and commute to j for work, conditional on asset level a. So, Y0 Tap; =1

for all a. By the law of large numbers, the shares are given by
Tas; = PlUapj+Gpj > Uapy + oy, V(7).
The total share of individuals who live in region ¢ and work in j is given by

T = /ﬂa,é,jdG(a)-

Using these definitions, we can write the housing-market clearing conditions as

/Z Tra'&jha'&jdG(a) - ﬁg t#¢ and /2 7-‘Ta,c,jha,C,jdG(a) + thf = H,,
] j
(10)

and the total labor supply in location j as

L]' = ;ﬁg,]‘(l — tg,]').
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Furthermore, market clearing conditions in the labor and office rental markets
imply thatk; = K;jand /; = L;. So, output in location j is givenby Y; = A (L;) L;‘K}_“.

The goods market clearing condition is:
/Z TatiCar,j4G(a) + Nycy = ) Y+ Nyyy. (11)
tj j

The left-hand side of this equation represents the total consumption of local residents
across all living and working locations, combined with the total consumption of
foreign residents, N e, where N [ denotes the number of foreign residents. On the
right-hand side, we have the total production in each location, Yj, along with the

endowment of goods brought by the foreign residents, Ny .

4.1 The welfare impact of an increase in foreign residents

We now use this model to examine the impact of an increase in the number of for-
eigners, AN F> 0, on the welfare of the local population.8 We show that the welfare
effects of an influx of foreign residents can be decomposed into three terms: (1) the
foreign-resident surplus, (2) the agglomeration-externality effect, and (3) the redis-
tribution effect resulting from shifts in the cross-sectional distribution of wages and
housing prices.

We define the social welfare function as:

W = / Nagla g fa(€)dZAG (a), (12)

where A,z > 0 denotes the welfare weight attributed to agents of type a, . We
derive the properties of the optimal policy without taking a stand on the weights
Aag chosen by the planner. So, the optimal policy is independent of the planner’s

preferences for redistribution across the domestic population.

8We assume that the participation constraint for foreigners (6) is satisfied, so that this change is
feasible.
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The influx of foreign residents increases the demand for housing in the city center,
driving up property prices and leading the local population to reconsider where
they live and work. In general equilibrium, these shifts in location choices affect not
only housing prices across different regions but also wages and office building rents,
through changes in labor supply and the impact of agglomeration externalities.

We now provide sufficient statistics for measuring the impact of a marginal in-
crease in foreigners on social welfare. For each variable x, we denote by dx the
change associated with an infinitesimal increase in the number of foreign residents

in the city center dNy > 0.

Lemma 1. The change in social welfare is given by

A = / Y Tt jtte (CapjoMa) {dw; (1= ty)) — drohgj+dTa} dG(a), (13)
tj
where Xa,g,]- denotes the conditional average welfare weight on individuals with assets a and

location decisions (¢, ).

The variable d)V is measured in units of utility, which does not have a natural
interpretation. Following Davila and Schaab (2022), we express welfare changes in a

comparable unit by choosing the tradable consumption as the numeraire:

dWCE = — i .

I X0 a0 rapjtic(Capj hagj)dG(a)

We refer to this variable as the “consumption-equivalent” welfare change. Davila

and Schaab (2022) show that, in general, welfare changes can be decomposed into

an efficiency and a redistribution component. In our model, this decomposition is
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given by

dWCE = / Zﬂa’g,]' {dZUj (1 — tg’j) — d?’g X ha,g,]' + dTa} dG(a)
tj

NV
Efficiency
AWeg

+ COWH (wa,é,j , dw] (1 ag]) d?’g X hag] -+ dT. )

NV
Redist
dWeg

where w, ¢; = Ag g jtte(CapjiMa)/ | LapjatTajthe(Capj arj)dG(a).”

The efficiency term is equal to the sum of individual’s willingness to pay (which
can be negative) for this change in the number of foreign residents. So, it corresponds
to the Kaldor-Hicks efficiency criterion. A positive efficiency term implies that the
new equilibrium is Kaldor-Hicks superior to the initial one.

The decomposition shows that the consumption-equivalent welfare change is
equal to this Kaldor-Hicks efficiency component plus a correction for redistribution
of resources across individuals. Among other effects, the redistribution term ac-
counts for the fact that individuals are differently exposed to capital gains on houses
and office buildings. The total effect of the increase in house rents of an individual’s

location is given by
di”g X [Ea’g — ha,g’]‘] .

This expression shows the central importance of an individual’s net position in as-
sessing the welfare impact of increases in asset prices. Suppose individuals are net
buyers of housing services, h,; > Ta ¢, then they are harmed by the increase in

rents. If individuals are net sellers h, s ; < h, ¢, then they benefit from the increase in

9In this definition, the cross-sectional covariance between two variables is constructed as follows:

COVH(X y /ZnafjxaijaéjdG /ZnaéjxaéjdG /ZnaéjyaE]dG( )
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house prices.!’

Suppose that preferences are quasi-linear, u(c,h) = ¢ + v(h), and the planner
assigns equal welfare weights to all individuals, A;¢ = 1. Then, wy; = 1 for all
¢,j and the redistribution component is equal to zero, dWXedist = 0. With equal
welfare weights and quasi-linear utility, the distribution of consumption is irrelevant
for social welfare because the marginal social value of consumption is identical for
all individuals. So, in this extreme case, social welfare would only be summarized
by the efficiency term.

We now take a closer look at the efficiency gains resulting from the entry of for-

eign residents. Proposition 1 states that these effects can be decomposed into two

interpretable effects.

Proposition 1. The efficiency welfare gains can be written as the sum of two terms:
AWy — FS 4 PE.
The first term is the foreign-residents surplus, FS, and it is given by:
FS& =drc x Nehy.

The second term is the production or agglomeration externality term, PE, and it is given by:

7 7y ; Y; 7y
PE = x COV! [L—] (1—t) ﬁ_“] = yzm,jL—; (1—tg) —2.

j 4 0 Tt j

See Appendix B.2 for the proof.

The foreign resident surplus equals the capital gains from selling houses to for-
eigners. As the arrival of new foreign residents increases the demand for housing
in the city center, house rents rise (dr. > 0), leading to higher rental income from

foreign tenants and increasing the welfare of local homeowners. This effect is the

19This is a special case of the asset-price redistribution channel which is the focus of Fagereng,
Gomez, Gouin-Bonenfant, Holm, Moll, and Natvik (2024).
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foreign-resident surplus. This surplus is similar to the immigration surplus dis-
cussed in the immigration literature (e.g., Borjas, 1995 and Guerreiro et al., 2020),
which results from an increase in the income accruing to fixed factors such as land
from an increase in the labor force.

The interpretation of P& is as follows. In general equilibrium, the entry of for-
eign residents causes locals to relocate away from the city center. This shift in living
arrangements is associated with changes in work location, which redistribute labor
across different areas. If this relocation causes labor to shift from more productive re-
gions to less productive ones, aggregate productivity declines, resulting in a welfare
loss. This decrease in productivity may occur because labor moves toward less effi-
cient peripheries or because locals now have to commute to the city center, reducing
their total labor supply.

In summary, the entry of foreign residents has three key effects. First, it creates
gains from trade associated with selling houses to foreign residents, generating the
foreign resident surplus. Second, by reallocating labor supply to less productive re-
gions or increasing commuting time, foreign residents” entry can negatively impact
aggregate productivity via agglomeration externalities and reduce welfare. Finally,
the general equilibrium effects of wages and house rents have redistributive conse-

quences for residents in different parts of the city.

5 Mirrleesian optimal policy

Our analysis of the impact of foreign residents on the competitive equilibrium raises
two questions. First, should the entry of foreigners be restricted when the foreign
resident surplus is smaller than the production externality? Second, should foreign
home purchases be taxed to internalize the agglomeration externality? To address
these questions, we now study the optimal public policy in our model and find that

the answer to both questions is no.
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In the spirit of Mirrlees (1971), we do not impose ex-ante restrictions on the set
of instruments available to the government. Instead, we work directly with the in-
formational constraints that arise because agent types are unobservable. We assume
that the planner can differentiate between locals and foreigners but cannot observe
idiosyncratic tastes for locations. The planner can access information on individuals’
home and work locations, asset holdings, and purchase decisions. The planner may
find it optimal to condition allocations on asset holdings when either the welfare
weights influencing the planner’s objectives or the distribution of location prefer-
ences are correlated with those holdings (tagging). In other words, the planner can
base an individual’s allocations on their decisions and asset holdings but not on their
specific location preferences. If the distribution of asset holdings is independent of
the location preferences and welfare weights, then it is optimal to treat all locals the
same, conditional on their location choices.

Our results regarding the optimal treatment of foreigners would still hold even if
the planner cannot condition allocations on initial asset holdings a. However, in this
case, the planner can only condition locals” allocations on their location decisions
(£,7), so the allocations and the transfers we describe below need to be equal for all

a.

Incentive compatibility The planner designs allocations that give agent (a, ¢) the
common utility U, s. However, since the planner cannot condition allocations on
¢, all individuals with the same level of assets a who live and work in the same
region can costlessly mimic this agent. It follows that, in any incentive compatible
allocation, all individuals with assets a, who live in /, and work in j obtain the same
level of common utility U,,; and have the same consumption, ¢, ;, and housing
allocations, h, ;.

The incentive constraints resulting from this informational problem also require

that location decisions be privately optimal based on the allocations determined by
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the planner. It follows that individual (a, §) chooses to live in location ¢ and work in
location j if:

Ui+ 80j = nt}?,x{ua,f’,j’ + Gy}

In the appendix, we show that these incentive compatibility constraints imply that
T, = lP[Ua,g,j + Cg’]' > ua,g/lj/ + CE’,]" Vﬁ’,j'|a]. (14)

We can think of the planner as directly designing allocations {c, ¢, iy ;} which deter-
mine U, ¢, subject to 7, ¢ ; satisfying these incentive compatibility constraints. The
Mirrleesian optimal allocations can be computed as follows. The planner maximizes
the welfare function (12), subject to the resource constraints for goods, (11), where
Li =Y, ﬁg,]-(l — tg,]'), the resource constraint for houses in each location, (10), the
location-decisions constraints, (14), and the foreign-resident participation constraint,

(6). We refer to this problem as the Mirrleesian program.

5.1 Decentralization with taxes

We present our main results in terms of the instruments that decentralize the opti-
mal allocation. The decentralization we consider is a competitive equilibrium where
people may be taxed on their house purchases and can receive lump-sum taxes or
transfers. For locals, these instruments are restricted to depend solely on their assets
and observable location decisions, whereas for foreigners, the instruments can be
chosen independently.

We let (1 + Til/ 0 j)i’g denote the effective rent paid by locals who live in location /, j
and (1+ Tj’?)rc denote the effective rent paid by foreigners in the city center, which

satisfy
up(Carjshaj)
uc(cajrha,)

uh(cf/ hf)
uc(ce, hy)

and Tj} denote the tax on housing

(1+ T;l’&j)rg = and (14 T}‘)rc =

. . . . h
The effective rent is an after-tax price, i.e., Ta,j

purchases.
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Foreigners pay an entry fee if their income exceeds their expenditure on con-

sumption and housing goods. We define this fee as
Tr=ys—cf— (1+T}1)rchf. (15)

So, the total proceeds from taxing foreigners are @y = N f’cf,lrch 7+ N¢Ts.
Finally, we define the transfers to individuals living in location ¢ and working in
location j as

Tapj = Capj+ (1+ Tf,g,j)rzha,z,j —w;i(1—ty;). (16)

Wages and office rents are given by equations (9), respectively, replacing I; = L; and

k; = Kj. By construction, adding up all transfers obtains:
/Z ﬂa,g,jﬂ,gljdG(a) = ngﬁg + ZT’]KK] -+ / 2 Tta/g,jT:llglji’gha,g,jdG(a> + @f
0] ¢ F 0

The planner may also choose Ny subject to the foreigners’ participation constraint
(6). IfUs > u;}, this allocation is only implementable if the planner forces a quantity
restriction since more foreigners would be willing to enter the city. We say that the
equilibrium features no quota restrictions if the participation constraint is satisfied

with equality.

Proposition 2. If an allocation satisfies the constraints of the Mirrleesian program, then it
can be decentralized as a competitive equilibrium with the appropriate choices of T;l 0 TJ’Z,

7;’@,]', 7;: and Nf

The proof follows directly from the observation that, by construction, the alloca-
tions satisfy the market clearing conditions and are consistent with the locals’ loca-
tion decisions. Under this tax system, the consumption and housing decisions, ¢y,
and hy ;, are privately optimal for locals living in location ¢, j, and the consumption
and housing choices, ¢y and iy, are privately optimal for the foreigners that move to

the city.
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5.2 Optimal policy towards foreigners

We solve the Mirrleesian program in two steps. First, we take the number of foreign-
ers Ny as given and solve for the remaining quantities. Then, we characterize the

necessary conditions for the optimal number of foreign residents Ny.

Optimal policy for a fixed number of foreign residents Proposition 3 summarizes
the optimal tax treatment of foreign residents in the Mirrleesian optimum, holding

the number of foreign residents fixed.

Proposition 3. Suppose that the number of foreign residents is fixed. In the decentralization

of the optimal allocation, the following conditions hold:
1. Foreigners’ house purchases are not subject to taxes, T/ = 0.

2. There is an optimal entry fee on foreigners, T¢, which sets their utility equal to their

outside option,
u;‘c = ﬁf + Ll(yf — Tchf — 7}‘, hf)r

where hy is the optimal housing choice for foreigners. So, in the optimum, there are no

quota restrictions on the entry of foreigners.

The planner’s optimal strategy is to ensure that the marginal rates of substitution
between housing and consumption are equal for all locals and foreigners living in
the same area. This condition implies that foreigners and locals in the city center
pay the same house prices, r, so the optimal tax on foreign home purchases is zero.
This result follows from standard public finance principles: it is more efficient to
implement a discriminatory lump-sum tax than to distort the allocation of goods
through taxation.

Second, it is optimal to impose a lump-sum entry fee on foreigners that equates

their utility to their outside option, making them indifferent about moving. The
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welfare function only includes the utility of the local population, so it is optimal to
tax the gains foreigners derive from moving to the city center and redistribute them
to the locals.

At the optimum, foreigners” utility always equals their outside option, making
them indifferent about moving. This result implies that implementing the optimal
policy is consistent with the free mobility of foreigners into the country. Conse-
quently, it is not optimal to impose binding quotas on the number of foreigners who
can enter the home country. The intuition for this result is that it is always better to
control the inflow of foreign residents through an entry fee rather than a quota sys-
tem. The entry fee generates additional tax revenue that can be redistributed toward

locals.

Relation to the optimal tariff literature We can interpret the sales of houses to
foreigners as exports paid for in units of the tradable consumption good. The home
country is a monopolist on the sale of houses to foreigners, yet our model implies
that the optimal trade tariff is zero. At first glance, this conclusion contradicts the
classical result that it is optimal to use a trade tariff to manipulate terms of trade.

This apparent contradiction arises because, unlike the standard trade literature,
we impose no exogenous restrictions on the policy instruments available to the home
country. In particular, in our model, the government can impose a lump-sum tax on
foreigners, a policy tool typically excluded from traditional trade models.

In Appendix F, we employ a standard international trade model to examine how
our findings relate to the trade literature. We show that the optimal policy is to set
tariffs to zero and levy a lump-sum tax on foreigners, which can be interpreted as
a right-to-trade fee. This fee captures the gains foreigners derive from trade. Addi-
tionally, we show that when a lump-sum tax is not feasible, it is optimal to impose a
tariff.

This setup is analogous to a monopolist who uses a two-part tariff: it sets the
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price equal to the marginal cost and charges a fixed fee that extracts all the consumer
surplus. Similarly, in our model, it is optimal to refrain from taxing foreigners” house

purchases and instead impose a lump-sum tax on foreigners.

The optimal number of foreign residents We now discuss the policies that op-
timize the number of foreign residents. Let W*(Ny) denote the welfare associated
with the optimal number of foreign residents, Ny. Using an envelope argument, we
tind that the marginal effect of an additional foreigner on welfare is given by:
dW*(Ny)

C
—— =
dN;

yr —cf —rehg] = Ty,
where 1€ denotes the planner’s shadow value for consumption resources. The marginal
effect of an additional foreigner on welfare is equal to the marginal value of selling
hs houses and buying y; — ¢ additional consumption goods.

The difference between the value of additional consumption goods and the value
of houses sold equals the entry fee 7;. If the fee is positive, 7 > 0, then letting in
an additional foreigner strictly increases welfare. Conversely, if the fee is negative,
Tr < 0, allowing in an additional foreigner strictly decreases welfare. Intuitively, if
the value of the consumption goods brought in by the marginal foreigner exceeds the
value of the houses they purchase, it is optimal to let an additional foreigner enter
the home country.

Following this logic, the planner allows additional foreigners to enter the econ-
omy until the entry fee, which sets their utility equal to the outside option, is zero:

dW*(Ny)

IN; :O<:>7}:O.

This surprising result implies that the optimal treatment of foreigners is a laissez-
faire policy. From the previous section, we know that it is optimal not to tax foreign

house purchases, and there are no quotas limiting the entry of foreign residents.
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Here, we also show that the optimal number of foreigners is obtained when the
entry fee is zero. In other words, foreign entry should be free and undistorted. These

results are summarized in the following proposition.

Proposition 4. In the decentralization of the optimal allocation, the policy towards foreign

residents is laissez-faire:
1. There are no quotas/restrictions on foreign entry.
2. Taxes on foreigner’s house purchases are zero, T}' =0.
3. Entry fees are zero, Tr = 0.

One important aspect of these optimal policies is that they do not depend on
specific assumptions regarding the utility function or the distribution of location

preferences.

International-trade interpretation From an international-trade perspective, this
result states that the optimal number of trading partners (foreigners) is such that the
gains from trade of the marginal partner are zero. This policy maximizes the gains
from trade in the home country and, therefore, maximizes welfare. In appendix F,
we further elaborate on the relation between our results and those obtained in a

standard trade model.

Public-finance interpretation From a public finance perspective, these results can
be interpreted as the optimality of production efficiency (Diamond and Mirrlees,
1971). At an abstract level, foreigners can be interpreted as a technology that con-
verts houses into consumption goods. In the previous section, we assumed that Ny
was fixed so the entry fee did not distort the number of entering foreigners. When
the number of foreigners is endogenous, it is not optimal to distort their inflow, so

the optimal entry fee is zero.
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Surprisingly, production efficiency remains optimal even in the presence of ex-
ternalities. This result arises because the externalities do not directly involve the
number of foreign residents but only the labor supply of locals in each location. The
Mirrleesian planner has enough instruments to get locals to internalize these ag-
glomeration effects. As shown in the previous section, these instruments take the
form of higher transfers for individuals with location decisions where they obtain
above-average labor income and lower transfers for individuals with location de-
cisions where they obtain below-average labor income. Production efficiency is no
longer optimal when foreigners contribute directly to the externalities. In Section 6,
we expand our analysis to examine a broader range of potential impacts from foreign

residents and discuss how our baseline results are affected.

5.3 Optimal policy towards locals
The following proposition provides sufficient statistics to calculate the tax/transfer
policies required to implement the optimal solution.

Proposition 5. In the decentralization of the optimal allocation, house taxes are zero for all

locals, TZ; 0= 0. Transfers to locals have three components:

= =PE —Redist
7:1,4,]' T =a T =g + “alj (17)

where

1. the common term is 5, is a common transfer to all individuals with asset holdings a

which satisfies
/EudG(a) = Y rH+Y 17K .
¢ j

NV
Rents on houses and offices

2. the production-externality correction term is

Y, Y,
Enij =7 {L—j (T—te) = ) ”u,&]’L_;(l - %')}

alj
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3. the redistribution-correction term

=Redist _  IC IC
:‘u,eﬁ,]l's =Haupj— Z TCa,ljHaj
al,j
is ¢iven by the difference of the Lagrange multivlier on the incentive compatibilit
8 Y grang 14 P Y

constraint relative to its average.

Proposition 5 shows that locals” housing purchases are not taxed in the decen-
tralization of the optimum. This result follows from the well-known public finance
principles that uniform commodity taxation is optimal, see Atkinson and Stiglitz
(1976).

The optimal transfers in this Mirrleesian setting can be decomposed into three
terms: (1) a common transfer to all individuals with asset holdings a, (2) a production-
externality correction term, and (3) a redistribution-correction term. We now discuss

each term.

Common transfer The optimal transfers to natives consist of three components.
The first component is a common lump-sum transfer provided to all individuals
with asset holdings a. This common transfer, =,, enables redistribution across groups
with different asset holdings in a non-distortionary and unrestricted way. The entry
of foreign residents generates three effects: (1) a surplus from foreign residents, (2)
a production externality, and (3) a redistribution effect from capital gains on houses
and offices. The first effect is always positive, while the second is corrected through
the targeted transfers. The third effect can be positive or negative but averages to
zero across groups. Therefore, the welfare gains from foreign entry can always be
redistributed using =,.

In the model, capital gains can be redistributed through lump-sum taxes and
transfers. In practice, this redistribution can be implemented by taxing capital gains
on housing and transferring the revenue to those with below-average property hold-

ings. In a static model like ours, this tax does not distort the decisions of individuals.
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In a dynamic setting, capital gain taxes remain non-distortionary as long as invest-

ment expenses can be deducted from the tax base (see Abel, 2007).

Production-externality correction term The second term represents the correc-
tion for production externalities. When agglomeration externalities are present, indi-
vidual location choices are suboptimal from a social standpoint (see also Fajgelbaum
et al., 2019, Rossi-Hansberg et al., 2019, and Fajgelbaum and Gaubert, 2020, 2024).
The Mirrleesian planner implements transfers to correct these externalities, encour-
aging individuals to move to locations where their labor productivity exceeds the
average. The magnitude of this second term is proportional to 7, the elasticity that

controls the importance of the agglomeration effects.

Redistribution-correction term The third term reflects the correction associated
with redistribution. Due to its informational disadvantage, the planner can only ad-
dress the agglomeration externality by designing transfers that modify the distri-
bution of consumption across locations. As a result, the Mirrleesian planner faces
an equity-efficiency trade-off: the transfers that correct the production externality
induce regional variation in consumption. Since people differ in their marginal val-
uation of consumption, this regional variation in consumption affects social welfare.
This effect incentivizes the planner to deviate from the transfers that maximize effi-
ciency.

To illustrate how this term relates to redistribution among locals, consider a sce-
nario where the utility function is quasi-linear, u(c,h) = ¢+ v(h), and the welfare
weights are equal, A, z = 1. In this case, the redistribution term becomes zero, as wel-
fare is independent of how consumption is distributed among locals. The following
corollary highlights that, under these conditions, the optimal Mirrleesian plan fo-
cuses entirely on maximizing economic efficiency, with no need for redistribution

adjustments.
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Corollary 1. Assume that (i) preferences are quasi-linear, u(c,h) = c + v(h), and (ii)
welfare weights are homogeneous, A,z = 1. Then, the optimal transfers to locals are given
by (17), with ERedist = 0,

In other settings, determining the precise value of the redistribution term can be
more complex. This term, which depends on the shadow costs (Lagrange multi-
pliers) required to satisfy the incentive compatibility constraints, can be difficult to
interpret.

We now provide a sufficient condition so that the redistribution component can
be expressed in terms of the dispersion of marginal utilities of consumption. This
condition requires restrictions on the migration elasticity, which are standard in the
spatial economics literature. Suppose that for each a, g ; is distributed according to
a type-I extreme value distribution with location parameter 0 and scale parameter
71 > 0. In this case, the share of individuals who choose to live in location ¢ and

work in j is given by
erluﬂ,]'
7T IZI‘ = . 4
at,j ZZ’,]" er]U[//,]/
and the parameter 7 disciplines the migration elasticity. As 7 — 0 people become
insensitive to utility differences across locations, i.e., the migration elasticity is zero.
Conversely, as 7 — oo, 71,,; > 0 if and only if Uy; € maxy i Up i, i.e., people’s

location decisions are infinitely sensitive to utility differences.

Corollary 2. Suppose that, for each a, Gy ; is i.i.d. type-I extreme value distribution with
parameters (0,7~1). Then,
. Agii 1
=Redist -1 @t
d . P - . 18
abi 1 Y -17171 Ue (Ca Ljr h, E]) 18)
)Lu Zf,j ﬂa,g,]'uc (Ca,f,j/ ha,(,j) 4 A

Corollary 2 connects the redistribution term to the dispersion in the marginal util-

ity of consumption. We see that people with location decisions (¥, j) receive positive
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transfers if the marginal valuation of resources is higher than the (harmonic) average

Aapjtic(Capihan;) > Aa [Za,e,j Ta, ke (Catjs ha,e,j)_l] 1

Recall that Ef"ﬁ“ measures the extent to which the planner deviates from the so-
lution that maximizes efficiency. Corollary 2 emphasizes that this deviation depends
on 1, the parameter that determines the elasticity of location choices. As 77 — oo,
the redistribution term goes to zero. When the migration elasticity is high, using
location choices as a basis for redistribution is costly because it generates large de-
mographic shifts. When the migration elasticity is low, it is less costly to implement
location-based redistribution because the spatial distribution of the population is

less responsive to transfers.!!

6 Extensions of the baseline model

In this section, we extend the baseline model to include four issues frequently dis-
cussed in policy debates.

The first extension makes commuting time endogenous. In the baseline model,
the time spent commuting between two locations is constant. In practice, commuting
time tends to increase with the number of commuters. This extension introduces a
commuting externality, which affects both the welfare costs associated with the entry
of foreign residents and the optimal transfers needed to correct externalities.

The second extension incorporates the possibility of remote work, allowing locals
to work either onsite at an office or remotely from home.!? Since the Covid-19 pan-
demic, remote work has become ubiquitous, contributing to a significant increase
in the number of foreign residents. Remote work allows individuals to work in the

city center without incurring commuting costs. For this reason, this extension alters

HThis result echoes the findings in Gaubert et al. (2021), who emphasize the role of migration
elasticity in designing optimal redistribution policies.

12For a dynamic theory of remote work and city structure where agglomeration forces can lead to
multiple equilibria, see Monte, Porcher, and Rossi-Hansberg (2023).
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the welfare impact of foreign residents’” entry and influences the design of optimal
transfers.

The third extension involves endogenizing the amenity value that foreigners place
on living in the city center. We assume that foreign residents derive utility from the
authenticity of the city center, meaning they value the presence of locals in the area.
This authenticity reflects various non-market attributes, such as cultural heritage
and traditions. While this authenticity externality does not directly affect the wel-
fare costs of the foreign influx, it creates an additional incentive to encourage locals
to reside in the city center.

The fourth extension regards the impact of foreign residents on the amenity value
that locals experience by living in the city center. This amenity externality can be
positive, for example, if locals appreciate the increased cultural diversity brought by
foreigners. However, it can also be negative if the presence of foreigners makes the
center less attractive to locals. This extension can also capture congestion effects on
public goods caused by the influx of foreigners (see Guerreiro et al., 2020). As we
discuss next, we can correct this externality by charging foreigners an entry fee.

Lastly, we consider the case in which the elasticity of the supply of foreign resi-
dents is finite by allowing the foreigners” outside options to vary with the number

of foreigners entering the city.

6.1 The competitive equilibrium

In this section, we describe the environment and the competitive equilibrium.

6.1.1 Local households

As in the baseline model, locals choose where to live, ¢, and where to work, j. They
can also choose their work arrangement, e. This work arrangement can take two

forms: o for office/onsite work or & for remote work from home. A local who lives
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in £ and works in j with work arrangement ¢, has utility

ua,(,j,e + CZ,]‘,@ (19)

We assume that people’s choices about the location of their residence, workplace,
and remote versus onsite work are influenced by idiosyncratic taste preferences,

Goje- Their common utility is given by
ua,f,]',e = ﬁg/]'/e + u(ca'glj/e, ha’é’]”E). (20)

Amenities externality To model the effect that the entry of foreigners may have
on the amenity value that locals derive from each location, we assume that the

amenity value directly depends on Ny:

Upje = Puje (Nf) -

If ¢ ie (N¢) > 0, then the entry of foreign residents increases the attractiveness of
location choices ¢, for employment status e. If 4’2,]‘,;3 (Nf) < 0, then the entry of
foreign residents reduces the attractiveness of location choices ¢, j for employment

status e.

Budget constraint A local living in ¢ and working in j with work arrangement

e and asset level a faces the budget constraint:
Capje T ihapje = Wie (1 —tgje) + Ta, (21)

where the variables are analogous to the baseline model. The wage w;, depends
on both the work location and the work arrangement. As in the baseline model, if a
local lives and works in the same place, they do not spend time commuting, t;,, = 0
for all £ and e. Similarly, remote workers do not spend time commuting, so t,; = 0

for all £ and j.
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Congestion externalities In the baseline model, commuting time between two
locations is exogenous. However, as we show in the empirical section, commuting
times rise with the number of commuters due to traffic congestion. We model this

phenomenon by assuming that

trjo = tjoll +0(TT0 0], (22)

for £ # j and where 77;;, = i na,g,j,odG(a). Commuting time consists of a fixed
component, fg,]-,o, and a variable part, fg,j,0(5 (71), which increases with the number of
commuters. We assume that the elasticity of additional commuting time is constant

8 ()
V=500

Goods and housing consumption and location choices Consider a household
residing in location ¢ and working in location j with work arrangement e. Their

optimal consumption of goods and housing services satisfy

Up(Capiohapi
WCapjerttatie) _ (23)
Ue (Ca,ﬁ,j,e/ ha,é,j,e)

along with the budget constraint, (21) , which must hold with equality.
The optimal location and work arrangement choices maximizes U, e + Gy,je- AS
in the baseline model, we let 77, 4 j . denote the share of locals that live in £, work in j
with employment arrangement e, conditional on an asset level a. This share is given
by
Taije = PUapjet Crje > Uapje +8uje, Y], e )al.

As in the baseline model, the overall share with choices (,],e) is given by 77y ;, =
fn—a,ﬂ,j,edG(a)-
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6.1.2 Foreign residents

The foreign residents face the same problem as in the baseline model. They choose

consumption and housing to maximize utility
Z/{f = ﬁf + u(cf,hf),

subject to the budget constraint ¢y + rchy = yy. Foreigners are willing to relocate if

the utility gained from moving exceeds their outside option, Uy > u;}.

Authenticity externalities We assume that foreign residents derive utility from
the “authenticity” of the city center, which is fostered by a greater presence of locals
living and working there. We model this effect by making the amenity value that
foreigners experience depend on the number of locals residing and working in the

city center,
if = ¢r(m),
where 7T = {ﬁg,jlg} 1,j,e represents the distribution of locals across different locations

and work arrangements.

Finite elasticity of supply of foreign residents We extend the baseline model
by allowing the foreigners’ outside option to vary with the number of foreigners

entering the city. We assume that the outside option is given by:

up = ¢y (Np).

This formulation reflects the idea that the influx of foreigners into the city may re-
duce the number of foreigners entering other cities worldwide, thereby increasing
the relative attractiveness of those cities by reducing house prices or improving
the value of amenities abroad. This effect is only significant if the domestic city
is ”large,” meaning that the number of incoming foreigners has general equilibrium

effects across other regions.
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dlog u}*c
dlog Ny
with respect to the number of foreigners entering the city. If x = 0, the baseline

We assume that x = > 0 measures the elasticity of the outside option
model assumption of a “small” economy holds, implying that N¢ does not affect
the attractiveness of other locations. If x > 0, the outside option improves as more

foreigners arrive, making additional entrants less inclined to join.

6.1.3 Firms’ problem

The production function of the representative firm in location j is given by
1—
Y]- = A] (Lj,o) (lﬁokj x + gl},h) ,

where /;, and [;;, denote the number of people working for the firm in the office
and at home, respectively. The agglomeration or production externality, A; (L;,),
depends on the total number of people who work in offices in location j, L;,. This
externality increases the productivity of all workers. The parameter { determines
the productivity of remote workers. The production function of the baseline model
corresponds to the case of { = 0.

As in the baseline model, we assume that A; (leo) = Z]'LZO, where 7y controls the
strength of the production externality and A; denotes a location specific productivity
parameter.

A firm located in j maximizes its profits, equal to the value of its production
minus the costs of hiring workers. The firm incurs the cost of hiring onsite work-
ers, wj,lj,, where w;, is the wage for onsite workers, and costs for hiring remote
workers, wj ;l;;, where w; ;, represents the wage for remote workers. The firm also

faces costs for renting office space, 'k;, with r{* representing the rental rate for office
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buildings in location j. The optimality conditions for the firm’s problem are:

win = Aj (Ljo) &, (24)
w]'lo = DCA] (Lj,o) l‘-xilkl.ia, (25)
k= (1—a)A; (L) Ik (26)

Market clearing and equilibrium There are two labor market clearing conditions.

The first pertains to onsite workers in location j:
jo — L]o Zﬂﬁjo tﬂ,j,o)-
The second relates to remote workers employed by firms in location j:
lLin="Ljn= Zg:ﬁm.
The market clearing condition for office buildings in location j is given by:
ki = K;.
The goods market clearing condition is:

-
/ Z TTa,0,j,eCa,l,je dG( ) + Nfo = ZA (L;xo j : + gL]h) + nyf/
lje
where Ny denotes the number of foreign re51dents and yy their income.

Lastly, the housing market clearing conditions are:
/Z Tacjelac,jedG(a) + Nehy = H,,
”

for the city center and

/ Z TapjeltapedG(a) = Hp,

je
for the peripheries. The variables H. and H), represent the total available housing in
the city center and periphery p, respectively.

It is useful to define IToffice = Y0 T j 00 the share of workers who are office-based,

and ITremote — 1 — T]ffice the share of workers who work remotely.
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6.2 The welfare impact of increasing the number of foreigners

We now study the effect of an increase in the number of foreign residents, dN >0,
on the welfare of the local population. The change in social welfare, defined by (12),

is given by

dug] + U, (Ca ,jer haf]e) {dwj'e (1 o tg’]"e)

AW = /Zn—a«@]e al,je

lje

— ZUj,gdtg,jle — di’g X ha,é,j,e + dTa} dG(a)

As in the baseline model, we decompose the overall change in welfare measured

in consumption-equivalent units into efficiency and redistribution components,

AWcg = / Z TCa0je [$f/:\,€,]',€(Nf) + dw]',e (1 — té,j,e) — wj,edté,j,e —drp X ha’g,]',e + dTa} dG(a)
L,je

(.

-
Efficiency
aWep

+cov™ (wa,g,]-,e, F e (Np) - dwje (1= tyj) — Wity — dry X g o + dTa>,

BV a
Redist
aWee

4)2,]',6 (Nf)

uc(Capjeltase)

where ¢a£;e(Nf) =
effect.

denotes the consumption-equivalent ammenity

Proposition 6. The efficiency welfare gains can be decomposed into six terms:
AWEETY = FS +PE — CE — PCE + AL+ RW,

where each term is constructed as follows.

1. The foreign-residents surplus, S, is

FS = di”c X thf
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. The production-externality effect, PE, is

. il Y a7ty
PE = v x I x cov'™ (L—] (1=trjo), ﬁ—"’> :
1,0 4j0

. The congestion-externality effect, CE, is

. The production-congestion-externalities complementarity effect, PCE is

. (v, _ drty ;
PCE = qy x 11 x cOve (Lf](tg,j,o —tej0), = é,.],0> :
7,0 40

. The amenities-externality effect, AE, is

AE =N [ (ND)] = [ 1 asgelr o (N) 4G ()

Lje
. The remote-work effect, RV, is

. _ . Y]. B dnoﬁ‘ice
RW= (v ZY;‘ — ¢ ; T00,j,0Wj0(tejo = tojo) — 1P ; ﬂé,j,or(té,j,o —tyj0) | X Ty
j J j

7,0

Generically, the covariance terms in these formulas can be written as follows. For

any two variables x and vy, the covariance is given by:

_ Ty i T Ty
I . Yy = Ve . BT LAV LT LA
COV™(xt0:Ytj,0) = ; [Toffice *4:i.0Y Ljo (; [Toffice xf,w) (; [Toffice Mﬂ) :
/] /] /]

This operator computes the covariance of two variables x and y in the cross-section

of locals, conditional on working from the office.

These extensions introduce additional channels through which an influx of for-

eign residents influences welfare. Interestingly, despite the increased complexity,

the welfare impacts can still be broken down into easily interpretable components.

Below, we outline these components and provide the intuition for their structure.
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Foreign-residents surplus The foreign-resident surplus takes the same form as
in the baseline model. An increase in foreign residents drives up the demand for
housing, which leads to higher rents. As a result, local property owners benefit from

increased rental income.

Production externalities The production- or agglomeration-externality effects
are also similar to those in the baseline model. Labor is better allocated to places
with higher average labor productivity because the contribution to the agglomer-
ation externality becomes more significant. Suppose an influx of foreign residents
displaces locals from high-productivity areas. In that case, three outcomes are pos-
sible: (1) locals may continue working in these high-productivity areas but incur
commuting costs, or (2) they may relocate to lower-productivity areas and work lo-
cally. Both scenarios lead to a decline in the productivity gains associated with the
agglomeration externality, resulting in a negative cross-sectional covariance and a
corresponding welfare loss.

The scale of this welfare loss is influenced by the strength of the agglomeration
externality, captured by . When ¢ = 0, there is no production externality, so la-
bor reallocation does not affect welfare. Conversely, a high value of v amplifies the
production-externality effect. Since only office workers contribute to the agglomer-
ation externality, the magnitude of this effect is further scaled by T1°fi¢¢, the share of

workers employed in offices.

Congestion externalities The congestion externality arises because commuting
times are endogenous. As the number of foreign residents rises, locals change their
living- and work-location decisions. If workers move to the peripheries but continue
to work in the city center, the number of commuters increases. Because of conges-
tion, commuting time also increases, reducing labor income. The covariance term

captures the welfare losses associated with the change in commuting time. The term

46



w]'/o(tg’]"o — Eg’]‘,o) captures the labor income loss from commuting congestion. If the
number of commuters increases for routes with high-income losses from commut-
ing, the covariance term will be positive, leading to a welfare loss. Intuitively, if the
rise in foreign residents leads to an increase in people living in the peripheries but
working in a highly productive city center, then the rise in commuting times will
lead to income losses proportional to the income value of that commuting time.

The magnitude of the welfare loss is influenced by the strength of the congestion
externality represented by ¢. If = 0, commuting times are exogenous, so there is
no congestion externality effect. If ¢ is high, commuting times are highly sensitive to
the number of commuters, amplifying the effect. Since only office workers commute,

the effect is multiplied by 1%, the proportion of workers who commute to offices.

Complementarity between production and congestion externalities The pro-
duction externality depends on the total number of hours worked in the city center.
As commuting times increase, the overall labor supply decreases, which, in turn,
reduces the associated production externalities. So, there is a complementarity be-
tween the congestion and the production externalities, which is influenced by the

product yi.

Amenities externalities As described above, the influx of foreign residents af-
fects the value of the amenities that locals enjoy in the city center. Unlike the other
externalities, this amenities effect is a direct impact of dNy on the utility of the local
population. The average of the amenities determines the strength of this effect effect
Eﬁ; 0 o(Ny) . If this average is positive, then the influx of foreign residents increases
the attractiveness of the city center and so improves the welfare of the locals. If this
average is negative, then the influx of foreign residents decreases the attractiveness

of the city center and so harms the welfare of the locals.
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Remote work The influx of foreign residents encourages locals to move to the
peripheries and work remotely for firms in the city center. Because working arrange-
ments are optimized, the increase in remote work does not affect welfare directly.
However, it interacts both with the production externality and the congestion exter-
nality. Since remote workers do not contribute towards the production externality,
welfare falls because labor productivity declines. This effect is controlled by . Since
remote workers do not commute, there are two additional positive effects. The first
is the decrease in commuting times, which improves labor income for those who do
not work remotely. This effect is controlled by . The second is analogous to the
production-congestion complementarity: a decrease in commuting times increases
the labor supplied by non-remote workers and increases productivity through the

agglomeration externality.

Redistribution In general equilibrium, the entry of foreign residents affects the
value of amenities, wages, commuting times, and house rents throughout the city.
The effects on welfare resulting from the spatial redistribution of resources is cap-
tured by degdiSt. Importantly, this is the only term influenced by the choice of
welfare weights A, z. The interpretation of this term is the same as in the baseline

model.

6.3 Mirrleesian optimal policy

In this section, we analyze the Mirrleesian optimal policy. As in the baseline model,
we introduce no ex-ante restrictions on the set of instruments but work directly from
the informational constraints. The planner can distinguish between locals and for-
eigners and observe people’s decisions and their assets endowments. Therefore, allo-
cations and the policy instruments used to implement them can only be conditioned
on these observable factors.

As in the baseline model, to compute the optimum, we can summarize the in-
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centive constraints using the implied shares of the local population that make each
choice (14).

We first discuss the optimal policy towards foreigners and then the optimal treat-
ment of the local population. As in the baseline model, we present the optimal policy
results in terms of the instruments that decentralize that optimal allocation. The set
of instruments include taxes on house purchases for locals, T;l’ L’ and foreigners,
T}l, lump-sum transfers on locals, 7;&]-,6, and foreigners, 7}, and potential quotas on
foreign entry. Note that, in the extended model, the tax instruments for locals de-
pend not only on location choices, but also on their work-arrangement choice and

are constructed in an analogous way.

6.3.1 Optimal policy towards foreigners

The following proposition summarizes the optimal treatment of foreigners in this
model. As in the baseline model, when the number of foreign residents is fixed,
there exists an optimal positive entry fee that equates their utility to their outside
option. This result implies that implementing the Mirrleesian optimal plan does not
require quota restrictions on foreign entry.

In Proposition 7 we extend the analysis to include the optimal choice of the num-

ber of foreign residents. This proposition generalizes the results of Proposition 4.
Proposition 7. In the decentralization of the optimal allocation:
1. There are no quotas/restrictions on foreign entry.
2. Taxes on foreigners” house purchases are zero, T}l =0.
3. There is an optimal entry fee on foreigners which satisfies
Tp = —EL ¢ (Np)] + xifj,
where ﬁ} = u}/uc(cf, he).
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Despite the presence of additional externalities, the conclusions from Proposition
4 remain largely valid. First, it is never optimal to impose quotas on the entry of
foreign residents because managing the flow of foreign residents through taxes is
more efficient than using quantity restrictions. Second, it is also never optimal to tax
foreign home purchases, distorting their housing choices.

The key difference with respect to Proposition 4 is that, in the extended model,
the optimal entry fee is no longer zero.

First, the entry fee is designed to ensure that foreign residents internalize their
impact on the amenity valuations of locals. The intuition for this result is as follows.
In the extended model, foreigners impose a direct externality on the welfare of na-
tives. Therefore, it is optimal for the planner to distort the entry margin using an
entry fee. If the E™ [¢' (Nf)] > 0, foreigners improve the amenity value of the city
center, so the entry fee is lower, perhaps even negative, to encourage their entry. If
E™ [¢" (Nf)] < 0, foreigners deteriorate the amenity value of the city center, so the
entry fee is higher to discourage their entry.

Second, the entry fee also depends on ), which controls the elasticity of the for-
eign residents’ outside option with respect to Ny. In the baseline model, x is zero.
When y is positive, the optimal entry fee is larger than when x = 0. It is optimal
to bring fewer foreigners to moderate the increase in the reservation utility of the
marginal foreigner. Importantly, this effect depends on whether the city is large with
respect to the rest of the world. A large city can have a significant impact on the
value of foreigners’ outside option, so the planner charges a larger fee to keep this

option low.

6.3.2 Optimal policy towards locals

As in the baseline model, we define Ti’ 0je

¢, work in j, have employment status e with asset holdings a. The transfer to these

as the house tax on people who live in
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individuals is
_ h
Tatje = Capjet (L4 T i) ehaje — Wie(l—trje). (27)

We compute wages of remote and office workers and rents on offices using equa-
tions (24) and (25) and (26), respectively, replacing [; . with L;, and k; with I_<]-. The
following proposition provides sufficient statistics to calculate the tax/transfer poli-

cies required to implement the optimal solution.

Proposition 8. In the decentralization of optimal allocation, house purchases by locals are

h _ . .
not taxed, T = 0. The total transfers implemented by the planner are the sum of six

Aje
terms

_ " mPE =CE mPCE mAE = Redist
7:1,5,]',6 —=a T =glie T “alje T “alje T “alje + “a,l,je’ (28)

where

1. the common transfer =, is such that

/EadG(a) = ZVJKK]‘ + Z?’gﬁg + Nf7},
] 7

2. the production-externality correction term is

Y; Y:
=T =1{ 2L 01030 = Erasiogs (=01 |
jo 7 jo
-PE  _ Yj
‘:‘a,f,j,h - _’)’Z na,ﬁ,j,or (1 - t(,j,o) ’
0] jo

3. the congestion-externality correction term is

Beiio =~V {wj,o(fz,j,o —trj0) = Y Ta b 0Wio(tej0 — fé,j,o)} ,
4j

Ei‘%]h =Y T 0j0Wio(tejo — Lejo)
b
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4. the production-congestion-externalities-complementarity correction term is
=PCE _ _ Yj £ — )
Zaiie = P L. ( ljo — ,], Z Tlq LioT .~ tojo—tejo) ¢
]’O ]/
a,f,] h — lp’)/ Z 7-[“/‘61]/0 L ( g/]/O - é,],O)
0] j.o

5. the authenticity-externality correction term is

dy (7 d4> ()
—-Aé’ _ f f

/]/ [ ], aleljle

where Z‘ﬁ (m) — /uc(cf, he),

TCal,je o dﬂuk

6. the redistribution-correction term is

r—vRedzst — IC
“alje = “I/la Lje Z na,f,]',eya,ﬁ,j,e
lje

is given by the difference of the Lagrange multiplier on the incentive compatibility

constraint relative to its average.

Not surprisingly, the additional features of this extended model increase the

number of possible externalities. Still, we can continue to decompose the optimal

transfers into several interpretable terms. We now describe each in turn.

Common transfer As in the baseline model, the planner redistributes the in-

come generated from office and residential rents and taxes levied on foreigners among

the local population.

Production-externality correction term As in the baseline model, the planner

corrects the production externality by giving higher transfers than average to of-

tice workers in locations where average labor productivity is higher than the cross-
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sectional mean of average labor productivity. Since remote workers do not con-
tribute towards the production externality, the planner reduces the transfer to re-
mote workers to finance the positive transfers to office workers. The magnitude of

this transfer is determined by the elasticity of productivity to total office labor sup-

ply, 7.

Congestion-externality correction term The congestion-externality correction
term captures the transfers necessary for locals to internalize their impact on com-
muting costs. Intuitively, commuters receive a lower transfer than non-commuters
(workers who live and work in the same place or remote workers). The magnitude
of this transfer is determined by the elasticity of commuting costs with respect to the

number of commuters .

Production-congestion-externalities-complementarity correction term As dis-
cussed in the previous section, the production and congestion externalities are com-
plementary. All else being equal, a decrease in commuting costs decreases labor sup-
ply, which in turn reduces average productivity. The term Efg;c,' .

so that commuters also internalize their effects on total factor productivity.

affects the transfers

Authenticity-externality correction term The presence of locals in the city cen-
ter, either working or living, increases the amenity value for foreigners. The planner
corrects this externality by giving higher transfers to location and work choices that

lead to a higher-than-average effect on the amenity value of foreigners.

Redistribution To correct the location and work location choices of locals, the
planner must design transfers that alter the cross-sectional distribution of consump-
tion. Because of concavity in utility and potential heterogeneity in welfare weights.

Aag, the planner has different marginal valuations for the consumption of differ-
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ent people. As a result, the optimal Mirrleesian plan deviates from the Pigouvian-
corrective transfers to enhance redistribution across the population. The results for
the baseline model regarding settings with quasi-linear preferences (Corollary 1) or

extreme value ¢ (Corollary 2) also hold in this extended model.

7 The long run: the future of global cities

In this section, we address two long-run questions. First, how does the influx of for-
eign residents affect the optimal city structure? Where should we locate offices and
houses? Second, does implementing the optimal city design require zoning regula-
tion?

Regarding the first question, we find that offices in the city center should be con-
verted into houses to accommodate the increased demand for housing in the city
center. Regarding the second question, we show that the decentralization of the
Mirrleesian plan discussed in the previous sections already delivers the correct in-
centives, so no further zoning regulation or fiscal incentives are needed to achieve

the optimal city structure.

Changing the city structure To study the optimal changes in city structure, we
consider marginal shifts around the Mirrleesian optimum in the endowments of
houses and office buildings at each location. First, consider the effects of converting
some office buildings into houses in the city center, represented as H, = H.+¢.and
K. = K. — €. In the appendix, we show that the consumption-equivalent welfare
effect of this marginal change equals the difference in rental rates between houses

and offices

aw,
dst = 7r.— rf. (29)

Suppose that before the influx of foreign residents, the rental rates on houses

and offices were equalized. The influx of foreign residents boosts the demand for
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city-center housing, raising the local rental rate for housing. As labor shifts to the
peripheries, the marginal productivity of capital in the city center declines, reducing
the local rental rate for office buildings. As a result, . — rX becomes positive, signal-
ing a welfare gain from converting office buildings into housing in the city center.
Consider now the effect on social welfare of converting houses into offices in the

peripheries:

dZZ;:E =rp—rk. (30)
There are two opposing forces in the peripheries. On the one hand, some locals move
to the peripheries, raising housing demand and house prices. On the other hand,
the increased labor supply in the peripheries boosts the local productivity of capital,
driving up rental rates for office buildings. So, the welfare gain from converting

offices into houses can be positive or negative.

Optimal zoning regulation Does converting the city structure require public pol-
icy to encourage building owners to repurpose their spaces for the most socially
beneficial use?

The optimal conversion of offices into houses (or vice-versa) satisfies the condi-

tion
ng

The optimal number of houses and offices is such that the marginal valuation of

=01 =718 (31)

houses coincides with the marginal productivity of using the building for production
purposes, i.e., at the optimum, the rents on houses and offices are equalized.

This result implies that zoning regulation is unnecessary. In the implemented
equilibrium, building owners are incentivized to allocate their property in a way that
maximizes social welfare. They allocate all their endowment towards a residential
use if rp > rf, or allocate all their endowment towards a productive use if r, < réf )

So, an equilibrium requires that buildings are allocated towards each use until the

55



rents are equalized and owners are indifferent between the allocation of the marginal
building. No building regulation or any other market distortions are desirable.

The intuition for this result follows from the principles we have discussed. The
optimal instruments to handle the externalities are the transfers described in the
previous sections. Setting the optimal transfers eliminates the need to further distort
market forces. In other words, once the transfers are in place, the market delivers

the optimal mix of houses and office buildings in each region in the long run.

8 Conclusion

Many countries and urban areas are grappling with the challenge of devising policies
to ensure that the local population benefits from a potentially large influx of foreign
residents and tourists.

We show that public policy can play a crucial role in addressing agglomeration,
congestion, amenities, and other externalities influenced by this influx. Achieving
the optimal outcome requires designing taxes and transfers for locals based on their
residential and work-related choices. These transfers encourage workers to internal-
ize the external effects of their living and work decisions.

When foreign residents directly affect local amenities, their entry should be regu-
lated by an entry fee, similar to the per-diem taxes imposed by some cities. Likewise,
if the city is large enough to influence rents in other global cities by adjusting the
number of foreign residents it admits, it may be optimal to impose an entry fee to
keep the foreigners’ outside options low.

Suppose the ownership of housing and office buildings is unequally distributed.
In that case, it may be optimal to implement taxes or transfers that redistribute the
capital gains resulting from the arrival of foreign residents.

Looking toward the future, it is optimal in the long run to repurpose office spaces

in the city center for residential use and relocate production facilities to the periph-
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eries. This approach mirrors the urban design implemented in Paris. In the 19th
century, Napoleon III gave Baron Hausmann broad powers to reshape Paris. The
result was the monumental city we know today, with wide boulevards, impressive
squares, and views of the Eiffel Tower that are not obstructed by towering skyscrap-
ers. Office buildings, production facilities, and residential complexes, where most
of the local population lives, were moved to La Defense and other peripheral areas.
The ability of Paris to accommodate foreign residents impressed Ernest Hemingway,
who wrote, “There are only two places in the world where we can live happy—at

home and in Paris.”

57



References

ABEL, A. B. (2007): “Optimal Capital Income Taxation,” Working Paper 13354, Na-

tional Bureau of Economic Research.

AHLFELDT, G. M., S. J. REDDING, D. M. STURM, AND N. WOLF (2015): “The eco-

nomics of density: Evidence from the Berlin Wall,” Econometrica, 83, 2127-2189.

AKsoOy, C. G., J. M. BARRERO, N. BLOOM, S. J. DAVIS, M. DOLLS, AND P. ZARATE
(2022): “Working from Home Around the World,” Working Paper 30446, National

Bureau of Economic Research.

ALLEN, T., C. ARKOLAKIS, AND X. LI (2015): “Optimal City Structure,” Yale Univer-

sity, mimeograph.

ALLEN, T., S. FucHs, S. GANAPATI, A. GRAZIANO, R. MADERA, AND
J. MONTORIOL-GARRIGA (2020): “Is Tourism Good for Locals? Evidence from

Barcelona,” Dartmouth College, mimeograph.

ALMAGRO, M. AND T. DOMINGUEZ-IINO (2022): “Location Sorting and Endoge-

nous Amenities: Evidence from Amsterdam,” Tech. rep.

ALONSO, W. (1964): Location and Land Use: Toward a General Theory of Land Rent,

Harvard University Press.

ATKINSON, A. B. AND J. E. STIGLITZ (1976): “The Design of Tax Structure: Direct

Versus Indirect Taxation,” Journal of Public Economics, 6, 55-75.

BORJAS, G.]. (1995): “The Economic Benefits from Immigration,” Journal of Economic
Perspectives, 9, 3-22.

CALIENDO, L. AND F. PARRO (2022): “Trade Policy,” Handbook of International Eco-
nomics, 5, 219-295.

58



Cocco, J. F. (2005): “Portfolio Choice in the Presence of Housing,” The Review of
Financial Studies, 18, 535-567.

DAVILA, E. AND A. SCHAAB (2022): “Welfare Assessments with Heterogeneous In-

dividuals,” Tech. rep., National Bureau of Economic Research.

DAvis, M. AND J. M. GREGORY (2021): “Place-Based Redistribution in Location
Choice Models,” Working Paper 29045, National Bureau of Economic Research.

DESMET, K. AND E. ROSSI-HANSBERG (2013): “Urban Accounting and Welfare,” The
American Economic Review, 103, 2296-2327.

DIAMOND, P. A. AND J. A. MIRRLEES (1971): “Optimal Taxation and Public Produc-

tion I: Production Efficiency,” The American Economic Review, 61, 8-27.

DIAMOND, R. (2016): “The Determinants and Welfare Implications of US Workers’
Diverging Location Choices by Skill: 1980-2000,” The American Economic Review,
106, 479-524.

DINGEL, J. I. AND B. NEIMAN (2020): “How Many Jobs Can Be Done at Home?”
Journal of Public Economics, 189, 104235.

DIXIT, A. (1985): “Tax Policy in Open Economies,” in Handbook of Public Economics,
Elsevier, vol. 1, 313-374.

DONALD, E., M. FUKUI, AND Y. MIYAUCHI (2024): “Unpacking Aggregate Welfare
in a Spatial Economy,” Tech. rep., Tech. rep.

EICHENBAUM, M., S. REBELO, AND C. DE RESENDE (2017): “The Portuguese crisis
and the IME"” Background papers on the IMF and the crises in Greece, Ireland, and
Portugal, edited by M] Schwartz and S. Takagi, 363447 .

59



FAGERENG, A., M. GOMEZ, E. GOUIN-BONENFANT, M. HOLM, B. MOLL, AND
G. NATVIK (2024): “Asset-Price Redistribution,” .

FAJGELBAUM, P. D. AND C. GAUBERT (2020): “Optimal Spatial Policies, Geography,
and Sorting,” The Quarterly Journal of Economics, 135, 959-1036.

(2024): “Optimal Spatial Policies,” Tech. rep., UCLA.

FAJGELBAUM, P. D., E. MORALES, J. C. SUAREZ SERRATO, AND O. ZIDAR (2019):
“State Taxes and Spatial Misallocation,” The Review of Economic Studies, 86, 333—
376.

FAVILUKIS, J. AND S. VAN NIEUWERBURGH (2021): “Out-of-Town Home Buyers and
City Welfare,” The Journal of Finance, 76, 2577-2638.

Fu, C. AND J. GREGORY (2019): “Estimation of an Equilibrium Model with External-
ities: Post-Disaster Neighborhood Rebuilding,” Econometrica, 87, 387-421.

GAUBERT, C., P. M. KLINE, D. VERGARA, AND D. YAGAN (2021): “Place-Based

Redistribution,” Tech. rep., National Bureau of Economic Research.

GUERREIRO, J., S. REBELO, AND P. TELES (2020): “What is the Optimal Immigration
Policy? Migration, Jobs, and Welfare,” Journal of Monetary Economics, 113, 61-87.

GUERRIER], V., D. HARTLEY, AND E. HURST (2013): “Endogenous Gentrification

and Housing Price Dynamics,” Journal of Public Economics, 100, 45-60.
JACOBS, J. (1969): The Economy of Cities, Random House, New York.

Lucas, R. E. (1988): “On the Mechanics of Economic Development,” Journal of Mon-
etary Economics, 22, 3-42.

(2001): “Externalities and Cities,” Review of Economic Dynamics, 4, 245-274.

60



LucAs, R. E. AND E. ROSSI-HANSBERG (2002): “On the Internal Structure of Cities,”
Econometrica, 70, 1445-1476.

Lucas, R. E. AND N. L. STOKEY (1983): “Optimal Fiscal and Monetary Policy in an
Economy Without Capital,” Journal of Monetary Economics, 12, 55-93.

MILGROM, P. AND I. SEGAL (2002): “Envelope Theorems for Arbitrary Choice Sets,”
Econometrica, 70, 583—-601.

MILLs, E. S. (1967): “An Aggregative Model of Resource Allocation in a Metropoli-

tan Area,” The American Economic Review, 57, 197-210.

MIRRLEES, J. A. (1971): “An Exploration in the Theory of Optimum Income Taxa-
tion,” The Review of Economic Studies, 38, 175-208.

MONGEY, S. AND M. E. WAUGH (2024): “Discrete Choice, Complete Markets, and

Equilibrium,” Tech. rep., National Bureau of Economic Research.

MONTE, F., C. PORCHER, AND E. ROSSI-HANSBERG (2023): “Remote Work and City

Structure,” Working Paper 31494, National Bureau of Economic Research.

MUTH, R. F. (1969): Cities and Housing; the Spatial Pattern of Urban Residential Land
Use., University of Chicago Press.

OWENS, R., E. ROSSI-HANSBERG, AND P.-D. SARTE (2020): “Rethinking Detroit,”

American Economic Journal: Economic Policy, 12, 258-305.

RAMSEY, E. P. (1927): “A Contribution to the Theory of Taxation,” The Economic Jour-
nal, 37, 47-61.

ROSSI-HANSBERG, E. (2005): “A Spatial Theory of Trade,” The American Economic
Review, 95, 1464-1491.

61



ROSSI-HANSBERG, E., P.-D. SARTE, AND F. SCHWARTZMAN (2019): “Cognitive
Hubs and Spatial Redistribution,” Working Paper 26267, National Bureau of Eco-

nomic Research.

ROSSI-HANSBERG, E. AND M. L. WRIGHT (2007): “Urban Structure and Growth,”
The Review of Economic Studies, 74, 597-624.

62



A Data appendix

We use data from the 2011 and 2021 Portuguese census surveys to estimate popula-
tion changes and their corresponding commuting flows. For population changes, we
use the indicator that reports the resident population by gender, age group, nation-
ality, and residency: “Populagdo residente por local de residéncia a data dos censos
[2021] [NUTS - 2013], sexo, grupo etario e nacionalidade.” For commuting flows, we
use an indicator on work commute flows for residents, classified according to their
place of residence, sex, employment status, and the duration of their commute to
their place of work or study “Populacdo residente que vive no alojamento a maior
parte do ano por local de residéncia a data dos sensos [2021] (NUTS - 2013), sexo,
condicdo perante o trabalho, escaldo de duragdo dos movimentos pendulares e lo-
cal de trabalho ou estudo”. These indicators are available for both census periods,
allowing us to estimate demographic shifts and commuting flows.

We use the Statistics Portugal indicator “Dormidas nos estabelecimentos de aloja-
mento turistico por localizagdo geografica (NUTS - 2024) e Local de residéncia (Pais
- lista reduzida); Anual - INE, Inquérito a permanéncia de hospedes na hotelaria e
outros alojamentos” to estimate the number of tourist-equivalent residents in Por-
tugal for the years 2011 and 2022. This indicator provides the number of nights
tourists spend in accommodation establishments and the tourists’” country of resi-
dence. These data are collected annually by Statistics Portugal (INE) through a sur-
vey of guest stays in hotels and other accommodations. We do not use this indicator
for 2021 because of the impact of Covid-19 on tourism flows. To estimate the number
of yearly-equivalent tourists for each period, we divide the total number of tourist
nights by 365x0.74, where 0.74 is the average hotel occupancy in Lisbon in 2023.
This calculation gives us an average daily number of tourists, which represents the
equivalent number of residents if those tourists were to stay for an entire year. This

method allows us to quantify the impact of tourism on the resident population by
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providing a comparable measure of “tourist-equivalent” yearly residents.

Estimates of the housing stock are based on data from the Census de Alojamento
on the number of family home units (alojamentos familiares cldssicos).

To estimate the commute times of individuals between the center and the pe-
ripheries of Lisbon, we used the Google Maps API. We obtained geographic data
for the Lisbon metropolitan area from the Open Street Map repository. These data
provide coordinates and names of the various municipalities. We aggregated the
geographic data to obtain mean coordinates for each location municipality in the
Lisbon metropolitan region. Finally, we used the Google Maps API to define com-
mute scenarios for peak (8 AM and 5 PM) and non-peak hours (3:00 AM) across
weekdays. We calculated the commute times for each pair of origin and destination
coordinates, excluding identical pairs, incorporating variations in traffic conditions.
We used a reference Monday in July to standardize departure times.

Housing stock estimates are based on the indicator ” Alojamentos familiares cldssicos
(Parque habitacional) por Localiza¢do geogréfica (NUTS - 2013); Anual”. The defi-
nition of family accommodation is a room or a set of rooms, including any annexes,
located within a permanent building or a structurally distinct part of one. These
accommodations must have an independent entrance that provides direct access to
a street, garden, or a shared passageway within the building, such as a staircase,
corridor, or gallery, among others.

The API requests provide data on distance and duration for driving, both under
normal and traffic conditions. The data we collected includes details on the origin,
destination coordinates, time slots, day of the week, distance, and duration. Using
the Google Maps API allows us to capture accurate real-world commute times, re-
flecting temporal and spatial variations in traffic within Lisbon.

We used data from ArquivoPT, a web archive service that preserves content from
Portuguese websites, to estimate regional rent and residential real estate prices. Like

the Wayback Machine, ArquivoPT enables users to search and access historical snap-
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shots of the web. The complete dataset contains housing prices in Portugal from
2001 to 2023. These prices are sourced from listings on websites of real estate agen-
cies and aggregators operating in the Portuguese market, including BPI Imobili’ario,
Casa Sapo, Era, Remax, Idealista, Trovit, and Imovirtual.

The listing registry varies over time due to changes in the technology and online
presence of these platforms. For instance, the coverage and comprehensiveness of
the listings can fluctuate based on changes in website design, data retention policies,
and technological advancements. Specifically, for 2011, we have consistent listings
from Idealista, while for 2016 and 2021, we have consistent listings from Era, Ideal-
ista, and Imovirtual.

Finally, the listings represent asking prices, not transaction prices. The data in-
cludes the sellers” asking price, which may differ from the final sale prices. We be-
lieve our measures are likely to underestimate price increases because the housing
market has become tighter over time. As a result, it is more likely that asking prices

were accepted toward the end of the sample period compared to the beginning.

B Appendix to Section 4

B.1 Proof of Lemmal

Agent’s common utility in ¢, j for asset level a is given by:
ua,g/]' = m%xﬂglj -+ M(C, ]’l), s.toc+ i’gl’l = w](l — tg,]') + Ta.
¢,
Since individuals can freely choose where to live and work, then for the equilibrium

common utilities U = {U, ¢ ;}, each individual’s utility is given by:

Uag = max [Ua,éa,g,ja,g T @a,g,ja,g} :
arlag

Social welfare can be written as:

W)= [ oz max [Unsys + 8] FE)EAG ),
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which can equivalently be written as

W)= | max [ Mg [Ustaias + g Fo@d20G (@)

This result follows from the fact that, conditional on U, the problem becomes sepa-
rable for each individual.
Using envelop theorems on each maximization problem, we find that the marginal

effects are given by
dua’g,j :uc(ca,é,jz ha’g’]‘) [dw](l — tg,]') — d?’gha’g,]‘ + dTa} ,
AW = [ ozl fo(D)G(a).

Now note that for each a we can define Xa,g,]- = f(fa cing)=(0) Aag/ Tapifa(§)dg, and

SO
AW = /Zﬂa,f,jxa,é,jdua,g,jdG(a)
0]

and finally replacing dU, ; we obtain

aw = /Z TCa, (i aéjuc(caéjr haﬂ]) [dw]( tﬂ,j) - dWha,E,j + dTa] dG(a)'

B.2 Proof of Proposition 1

We seek to decompose:
yEcieney _ na o {dw; (1—t;) —drohy; +dTa ) dG(a (32)
. TTalj 10W; i L
First, note that

/Zﬂ'ag] tp] dG( )—L], /ZnaC] ac]dG( ) Hc_thf;
/Zna,p,jha,p,jdG(a) Zﬁp, /Zﬂfag]dTadG Zd?’gHg-l—ZdT K
J

13Formally, the marginal effects we present hold almost everywhere, see Milgrom and Segal (2002).
So, these marginal effects hold generically.
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Using these results, we can write

dyyEieensy — Zy%L—meﬂﬂwme@+meﬂjer
j
—Zdlog w;)w;Lj ~|—Zdlog ri)riK; 4 dre x Nyhy

Now using the fact that

_ K%, _
w;L; = aY;, r K= (1-a)Y;

dL; dL;
dlog(w) = (v+a—1) 7, dog(rf) = (7+a) 7
] ]

we can further simplify the expression above as follows,

Y.
Eff1c1ency i
J
and since dL; = ¥, 70,/(1 — ty) =2 I , We can write

ATty i
Effi L,
dW 1c1enCY Z ng]L te'j)ﬁ]’] +dr. X thf

Finally, by definition
_ Y dﬂg d?'(g _ Y _ dﬁé,'
cov! (L (1= trj), == ]> ZW]L 1—%)— = L (U=t YT —"
j Ty, 0, ] 0 4j
—_————

=0

So, we can define

Y; dm
PE = yxcov“<f0—pﬂ “),
j Tt

FS = d?’c X thf
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C Appendix to Section 5

C.1 Second-best problem and incentive compatibility

Let ca ¢, hag, la ¢ and j, ¢ denote, respectively, the consumption, housing, living loca-
tion, and working location of each type. The utility net of location preferences ¢ for
this person is:

Uag =Ty, 5, T 1(Cag hag)

The incentive compatibility constraints of the direct revelation mechanism can be
written as

Uag +Ctoing = Yag T80, 07,0 (33)
forall &, &, and a.

It follows from (33) that if two people with the same a have the same loca-
tion choices, then they must have the same level of common utility, i.e., assuming
(Cag jag) = (LagJag) then

Uag = Uy (34)
Let U, ¢, denote the level of common utility attained by individuals with assets a
and location choices /, .

Incentive compatibility can now be equivalently written as
{laz jag} = arg Hf}x{ua,ﬁ,j + &0} (35)

and ua’ér = ua,ga,glja,g.
It follows that, given U = {U, ¢ ;}, incentive compatibility implies that the share

of individuals with assets a and location choices /, j is given by

Ty =T |Upgj+ 80 > Unpry + 8oy VO], (36)
and the social welfare function is
WU) = max [ Aagllyy,y,; + 0/l (E)4EAG ). @7)
“a,grlag
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These are the only restrictions on aggregate shares and social welfare implied by in-
centive compatibility. This means that if the planner chooses common utility levels
U,,¢,j, location shares 7, ¢ ;, and welfare W which satisfy (36) and (37), then we can
always find individual location choices which are consistent with incentive compat-

ibility.
C.2 The Mirrleesian program

The Mirrleesian program is

maxW(U) s.to (38)
/Z Tac,iMac,idG(a) + Nfhy = H, (39)
j
/Z Tap,ilap,dG(a) = Hp (40)
j
Uyypj = Uayp, + 1 (Cayjofapf) (41)
T, = Tay,j(U) =P [ua,é,j +8oj = Uap i +Gp W’,j’|a] (42)
/ . o jear4G(@) + Npey = A (1) KL + Ny (43)
at,
s —|—Zt (cp hf) > Uy, ] (44)

where L; = DY, ﬂa,g’j(l — tg,]‘)dG(a).

We write the Lagrangean for optimization as

L= W(U) + Z‘M? (Hg — /Zﬂfa,g,jha,g,jdG(a)> — "ng_Ithf
¢ j

+ / Z ﬂa,f,jygé,j [ﬁa,f,j +u (Ca,é,j/ ha,(,j) - ua,f,j} dG(a) + /Zﬂcﬂﬁd [ﬂa,f,]’ - ﬁa,ﬂ,j(U)]
[ ]

—1_
+ “l/tc ZA (L]) K] (XL;‘ + nyf — / 2 ﬂa,g,jca,g,]'dG(a) — Nfo]
]

al,j

+ ]/lf [ﬁf +u (Cf,hf) — M;]
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C.3 Proof of Proposition 3

Taking first-order conditions with respect to Ca,t,jr ha,g,]-, cr, and h Frwe obtain

el malgie(Captiari) = HE
Paei] o ttn(Capjrhaps) = pi'
)] wucles, hp) = Neu©
/] wrun(cs hp) = Nepl?
These imply that
up(Capjbap)  pbt up(crhy)  uH
‘ < =, and ———C =~
uc(ca,é,]/ ha,é,]) H uC(Cf/ hf) H

So, the marginal rates of substitution for houses and consumption are equalized for

all individuals who live in location ¢, including foreigners. This condition implies

that Tf,&j = 0and T}’ =0.

Finally, note that at the optimum, the foreigners participation constraint must

bind
ﬁf + u(cf, hf) = u;‘c.

since ¢y = yy — r¢hy — Ty, then the entry fee satisfies
ﬁf + u(yf — Tchf — Tf/ hf) = u;i.

C.4 Proof of Proposition 5

The first-order conditions with respect to 7, ¢ ; are given by

=0

L1 —t1)) — carj

I
S~

W e — M hae; + 1C ((7 +a)

Y.
Sl TV L_j-(l — b)) = Capjt rehag; — wi(1—tj) = Tay.
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LetZa =) 700,i Ta 0 j, then we can write

Y; Y
Tapj = Za+7 L—J,(l—te Zﬂaﬁ,]L (1—ty)
j

b

IC IC
+ :ua,f,j - Z nalf,ﬂ’la,ﬁ,j'
4

Now define
Y;
L] 1 — tg] Zﬂa’ ’]L tg,]')]

—Redist —
“alj = :ua Aj Z aﬂjl’la 4,5
tj

=PE _
I_Jalé’]‘ — ')/

By construction ) ; 77, ¢ i = fﬁ =0 a0 iE ”f;‘j}lst = 0. Finally,

E,dG(a) Zﬂag,]cag]dG /Zﬂ?ag]rghag]dG /Zﬂa’g,jo(l — tg,]-)dG(a)
0
= ZY] + Nf(yf — Cf + ;WHZ — Nfrchf — ZIXYJ = ;Vgﬁg + Z(l — DC)Y]',
] J ]

where r]KKj = (1-a)Y;.

C.5 Proof of Corollary 1

With equal welfare weights, the first order condition with respect to U, s ; becomes!*

dﬁ YA (U)
u c,Ic '
TCa,0,i — Tlal,i =0.
a,t,] a ]ya, ,] Z/Zl ]’l ]’la g/,] dua’g,]'
With quasi-linear utility, the first order condition with respect to ¢, ¢ j is

u _ ,C u _ . C
Mayjtc(Capjia ) = U™ & Hap; =1

Combining these two conditions, we obtain
Aty i (U)

o C, IC », _
TCaj — Tab i~ — E’Z’ H U,y iy dua 0 =0,
,] Al

14We assume that the marginal condition for WW(U) with respect to each U, ¢,; holds at the optimum.
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which summed across /, j imply

ait, )
c c, IC all)j
('Z;‘u :uaé’,] Z duag =0,
7)
. dﬁa/[/,]‘/(U) - C _ . C . . e
and since )y ; —7"— = 0, then y~ = 1. Replacing y™ in the first order condition
7 a,l,j

with respect to Ua,g,]-, we obtain

y g, Parr @ _ o

o e dua,f,]

This equation must hold for all a, ¢, j, which implies that it can only be satisfied if

s b= 1lC is constant across ¢/, j' since

dﬁ’a,g/,]-/(U) B ng/,j/ ﬁa,g/,]'/(U) B d(l)

= = = 0.
o, dua,ﬂ,j dua,f,j dua,é,j
C.6 Proof of Corollary 2
Under the conditions specified,
1Uaz,j
~IC e
fy;:(U) = ————.
a,E,]( ) Zf’,j’ eﬁuarfl/]'/
It follows that
IC IC
dn, e,](U) B dn, E,J(U) B
W = NTa,0,j — N7Ta,l,j7Ca W = N7t

The first order condition with respect to U, 4; becomes

EY u c,IC c,IC —
na,f,j)\a,é,j o n—a/&]‘ya,f,j - ‘l/l ]’la,f,jrln—a/g/]. + Z ]/l ya,f’,j’nnﬂxe/,j/ nalglj - O
Z/,]'/

Aaj "y L]
aty) Talt) =7 (:uaf,] Z‘uaf' ,77,'“@/]/)

e uc i
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Taking a 71, ¢ j-weighted sum over /, j we obtain
3 U
Aa = Zna,f,]l/‘a,l,jr
4,

where A, = Zg,j 7Ta,é,j/\a,€,j :

Using the first-order condition with respect to ¢, s ; we obtain

u
1 . :ua,fl]'
Uc (Ca,é,jf ha,f,j) uc

Again, taking a 7, » -weighted sum over /, j we obtain

u - -1
1 X Tapitae  Aq

MC(Ca,f,j/ halglj) - ]/lc HC

Y TTa,
0

tj

Combining these expressions, we obtain

IC IC -1 Xa/&j H g&f
Hauj— )3 HapjTta,j =11 c ~ ., C
v, U U

- Aas B 1
B = 1171 uc(cap hay
Aa [Zzz,j Mo, (te(Cajiha,)) ] clCasjrhar)

D Appendix to Section 6

D.1 Proof of Proposition 6

We seek to decompose:

Effici ~
dWCElclenCY — Z TUa,lje [(P;,E,j,e(Nf) + dwj,@ (1 — tg’]"e) — w]',edtg,]',e — di’g X ha,g’]',e +dT, dG(a)
Lje
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First, note that

/ Y Tajie(1—tee)dG(a) = L, / Y TacjehacedG(a) = He — Nghy,
1 je

/ Y Tapjehap,edG(a) = Hy, / ; Ta,0,j,eAT2dG(a Zd?’gHg + ZdrKK
e i].e

_ i _ - _ dﬁé,j,e
Aty e = b0j,e0 (T je )T 0 = b0 (Trje) —
—— —

- Lje
trje—teje

Using these results, we can write

Effi H
dWCE1c1ency EI [¢a€]e Nf ] Zdwje je ZdT’EHa,&j
1

- dmy — —
_y 2 T jotejo = Frji) = Y0 4 dre x Nyhys+ ZdrgHg + Zdr]KKj
. 11,0 7

_]EH [4,“]6 Ny) ] Zdlog wje)w]eL]e+Zdlog ) K]

a7y

- 170 Z ﬂé,j,ow]‘,o(tgljlo — Eé,j,o)—— b0 + di’c X thf
0, TC,j0
Now using the fact that

WioLjo = aYj,, r]KK]- = (1—-a)Yj,,

dL;

wj,th,h = Yj,h, dlog(wj,h) = WL—j,
dL; dL;
dlog(wjo) = (v +a—1)—7= dlog(rj) = (v +a)—"
] ]

where Y, = Aj(L]-IO)K}_“L;?"O and Y;, = Aj(Lj,){L;n, we can further simplify the
expression above to
Aty j

Efficien
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+ d?’c X thf
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Now, note that

dﬁ ; . -
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. dr
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and since dL; = Y, 77y ;(1 — ty ) n , We can write
Y; dr Y; dr
Eff K/ T gl
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Finally,
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Efficiency  —II ffi i i
AWep =E [gbag]e( )] +11° lce“YZnofflce L (1—te)) T,
. Y; a7y ;
ff 7T, 7 b
— ypII° mez Toffice L, F(trjo — té,j,o)ﬁ

ffi Ty j dm

- lPHO 1Ce 2 T Joffice j,o(tf,j,o o tf,j,o) -
4j

+dr. X thf

75



AE ) ~ .
a : = (Y A7ty ;
& dypmensy _ gl [cpa 1je(N )} + 11°fficen cOy o <L—j_(1 —ty)), —ﬁ;}] >
P£€

: . T Y; _ dﬂ'/' \
I II, ] . . )
_ r),lpHO ceCOv <L_j(t£’]’o tg,],o), ﬁ/ )

cE

/\\

-~

ATty ;
l/)HOfﬁceCOWHO (ZU] . (tﬁj . tﬁj o) - f/]/o )

Ve

j tj j 1.0
—+ d?’c X thf
D.2 The Mirrleesian program

The Mirrleesian program is

maxV(U) s.to

/Z na/c,jlehalc,j/edG(a) + thf == HC
e

/ Z TapjehapjedG(a) = HP
je
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A . /AT )
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where L;, = [}, Tate(1—t1;e0)dG(a).
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We write the Lagrangean for optimization as

U) + Z.u? (ﬁf - /2 na,ﬁ,j,eha,é,j,edG(a)> He thf
¢ je
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D.3 Proof of Proposition 7

At the optimum, the foreigners participation constraint must bind

g+ u(cp, hy) = @7(Ny), (53)
so there are no quota restrictions on the entry of foreign residents.

Taking first-order conditions with respect to ¢, ¢, fla s je, €f, and hy, we obtain

[Cat,je] P‘.—l;,lz,j,e“c(ca,f,j,ez hatje) = 1
Baijel  Hajetn(Capjobape) = i
lef] wuc(ep, hp) = Neu©
/] wun(cs, hp) = Nepl?

These imply that
Up(Cat,jer Mapje) _ @ and M (¢t hp) _ !
Uc (Ca,ﬁ,j,e/ ha,f,]',e) ‘uC ’ Uc (Cf/ hf) ‘uC .

So, the marginal rates of substitution for houses and consumption are equalized for

all individuals who live in location ¢, including foreigners. This implies that T T, é e =

0 and Tf = 0.
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Finally, the first order condition with respect to Ny is given by

/ Y TatjelagePtje(NpAG (@) — uihp +pClys — cf] — 1w ¢ (Nf) = 0.
lje

Using the fact that Hl;fe,j,e/ﬂc = 1/uc(CapjerNaie) ul/uC = r., and pf/u¢ =
N¢/uc(cs, hf) we can write

Tr=yr—cp—rchy=— / Y. rta,g,j/e%;’g,jle(Nf)dG(a) + xiiy.
Lje

D.4 Proof of 8

We have already established that T;l’ tje = 0- Taking first order conditions with re-

spect to 71, ¢, We get
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Similarly, the first order conditions with respect to 77, 4 ; , are

ds ()
c, IC H C f B
WG in = W Pagin + 1S [A(Ljo)C = capjn] + 1 T =0
naleljlh
dgy(7r)
IC f
SUapio—Teharjo+Win — Capjo+ -0
Haijo — TtMalj0 ih — Calj0 dasin
and so N
Tavin = ]/[ICE 4 d‘Pf (7r)
a, /] a /]/ d na/g’j’h
Let Ea — Ef,j,e ﬂa/&]’, T, /]e Then
land _ ‘Yj B
w7 Z Matjol (1= tej0) =) Tatjoio(trjo = Erjo) =19 Y Tatjor—(Frjo = Frjo)
], 4, 0 70
+Nf Y d _|_ Y n IC
f Talje 7 - d?’( ag/]/elua,f,j,e'
E,j,e a Z/]/ 0 ,j.e
So,
mPE —ce
“a,l,j0 ESio
Y 0 - -
7:16]0 =Ea+7 (1- té] 0 Z 7Taé] 07— tf,]}o) — wj,a(tz,j,o - tg,j,o) - Zna,&j,owj,t)(té,j,o — tf,j,O)
],0 7
=PCE e
“atie “al,j0
f 7 Z dy () dis (o)
TP ( (tejo —tejo) Zﬂaf/o Lio (tej0 — &],o)) + Ny (dﬂa,f,], E,]Z,:’gna'é'f'e "
mRedist
“a,l,j0

IC IC
t Haijo — Z Ta,t,jeMa,tje
lje

79



and

=PE =CE
“aljh “al,jh
_ Yio .
Tatin =8a =7 | L rtatjor— (1= tejo) |+ { L assio®ioltesio = Frjo)
L 1,0 L
=PCE nAE
“al,j0 “al,jh
Y, ] a4 (70) a4 ()
j f f
+ Y (Z a0t (tej0 — te,;m)) + Ny ( - Z Tatje
0 Lj,o dﬂa,(,j,h Lje dﬂa,ﬂ,j,e

~Redist
“aljh

IC IC
+ Hajn — )3 Tla,tjeMa,ije
Lje

E Appendix to Section 7

E.1 Perturbing housing and office endowments

Let W*({H,, K,}) denote the Mirrleesian program optimized social welfare for each
value of {Hy, K;}.
Consider a perturbation such that H, = H, + ¢, and K, = K, — ¢;. Then, from
the envelope condition:
AW ({Hy, K;})
dey

= pff = uC(1— &) A(Lj) (K) LS, (54)

. . . . AWE *
The consumption-equivalent social welfare change is given by deSE = dd%/ uC.

/

In the decentralization of the Mirrleesian plan, uf /¢ = rjand rk = (1 a)A(Lj,) (K])_"‘L;?‘, o
It follows that

=r)— rf. (55)

F Relation to the optimal tariff literature

We can interpret the sales of houses to foreigners as exports paid for in units of the

tradable consumption good. So, there is a connection between our results and those
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in the trade literature (see, e.g., Dixit, 1985, Caliendo and Parro, 2022, and references
therein). In this appendix, we discuss this relation using a simple trade model.

Consider a world with a home country and n € R identical foreign countries.
Countries are endowed with two consumption goods, 1 and 2. The home country
has y; units of good 1 and y» units of good 2. Each foreign country has y] and y; units
of goods 1 and 2, respectively (throughout, we use stars to denote foreign-country
variables). The representative agent of the home country has utility u(c1, cp), and the
representative agent of each foreign country has utility u*(cj, c3).

Abstracting from location choices and goods production, this model is analogous
to our baseline model if we interpret one good as houses and the other as consump-

tion.

F1 Why is the optimal tax on houses bought by foreigners zero?

To compute the optimal tariff, we assume that the home country can unilaterally
impose a proportional tax T on imports (or, equivalently, a subsidy to exports). The
resulting tax revenue, T, is rebated back to the households of the home country. The

budget constraints of home and foreign consumers are given by

ca—y1+1+1)p(ca—y2) =T =0, (56)
¢ —yi+plea—y3) =0, (57)

where p denotes the relative price of good 2 in units of good 1. Two first-order

conditions describe the equilibrium in this economy,

—==(1+1)p, (58)
Ui

Uy _

s P, (59)
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the budget constraints (56) and (57), the resource constraints,
c1 +ncy =y +nyj, (60)
Cp 4+ ncy =y +ny;, (61)

and the government budget constraint,

T =1p(c2—12)- (62)

We compute the optimal tariff using the primal approach developed by Lucas
and Stokey (1983). This approach involves choosing {c1, ¢z, ¢}, c;} to maximize the
utility in the home country subject to the resource constraints (60) and (61), the im-

plementability condition

ui(er —y1) +uz(ez —y2) =0, (63)
and a participation constraint for the foreign countries:!
u*(cy,c3) > u" (64)

This constraint reflects the existence of un-modelled alternatives to trading with the

home country, which guarantee a level of utility u™.

Theorem 1. Let ¢ and A, denote the Lagrange multipliers associated with (63) and (64),
respectively. The optimal tariff is given by

u3 u3 uj uj

(32 —%2) (5 —vs) — (3 - 52) (5 —wp)
Uiq (o * Upy (o *

Ap+ ¢ [1+ i (ol —yi) + 3 (o _yz)}

15These are necessary and sufficient conditions to solve for the equilibrium allocations. They are
necessary because the equilibrium conditions imply them. Sufficiency can be proved as follows. Take
a set of allocations {c1, ¢y, ¢}, c5 } that satisfies these conditions. These allocations can be equilibrium
allocations for an appropriate choice of prices and policies. We can always find a tariff, 7, and a
relative price, p, that satisfy the marginal rates of substitution (58) and (59), respectively. We can
always find T that satisfies the domestic budget constraint (56). Using these values for p, 7, and T, the
foreign budget constraint (57) is satisfied since the implementability condition (63) is also satisfied.
The government budget constraint is satisfied by Walras’ law. Finally, the resource constraints are
also satisfied since they are imposed. It follows that we can always construct an equilibrium that
implements the allocations {cy, ¢y, ¢}, c3 }.

T =

£ 0. (65)
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Suppose that u*(c},c5) = [(¢;)177 4 (¢5)177]/(1 — o), then the optimal tariff

() - (5)
hvofi=o (5]

Suppose ¢ > 0. If foreigners export good 2, then ¢j > yj and ¢; < y;. The

takes the form

T=0¢

optimal tariff is positive (t > 0). If foreigners export good 1, then ¢j < yj and
c5 > y5. The optimal tariff is negative (T < 0).

This is the classical result that a country has an incentive to unilaterally tax im-
ports or subsidize exports to manipulate terms of trade and obtain monopolistic
rents. In our baseline model, the home country exports houses and imports traded
goods. So, why do we find that taxing the houses foreigners purchase is not optimal?

In deriving the optimal tariff, we have assumed that levying a lump-sum tax on
foreigners is impossible. However, our baseline model does not preclude this possi-
bility since the home country can impose an entry fee on foreign residents. Suppose
that in our trade model, the home country can charge foreign countries a fee T* for

the right to trade. The foreigners” budget constraint is
a-yitplz—y)+T =0 (66)
The domestic budget constraint takes the same form (56),
c—y1+ A+ 0)plea—y2) =T=0
where the rebates to domestic households are now given by
T =1p(ca —y2) +nT™.

We do not need to impose the implementability condition, (63), since this condi-
tion can always be satisfied by choosing an appropriate trade fee, T*. So, the new
planning problem is to maximize the welfare of the home country subject to (60),
(61), and (64).
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Proposition 9. Suppose that the home country can impose a right-to-trade fee, T*. Then,
the optimal tariff is zero
T=0. (67)

The right-to-trade fee is set so that foreign countries are indifferent between trading and not
trading:

u*(cj,c3) =u". (68)

When a lump-sum instrument is available, it is always better to use it to extract
the gains from trade from foreign countries than to impose a distortionary tax on
trade. The reason is as follows. A zero tariff maximizes the gains from trade. These
gains are then taxed away by the home country using the lump-sum instrument.
This scheme resembles the optimal use of a two-part tariff by a monopolist. It is
optimal for the monopolist to set the price equal to the marginal cost and use a fixed
fee to extract all the consumer surplus.

In our model, we impose no exogenous restrictions on the available instruments.
Instead, the set of feasible instruments is determined by the primitive informational
constraints faced by the planner or government. Since the planner can observe the
country of origin, it can design a tax system with a lump-sum tax on foreigners. The
result above implies that it is not optimal to tax houses.

In our model in the main text, for any fixed number of foreign countries Ny, it is
optimal for the home country to choose a non-zero entry fee Ty # 0 to extract the

gains of foreign countries relative to their outside option.

E2 Why is a zero entry fee optimal in our model?

The third part of Proposition 3 states that the optimal entry fee is zero in our main
model. This result reflects the fact that the planner can choose the optimal number

of foreigners, Ny.
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To discuss the optimal entry fee using the trade model presented in this section,
we allow the home country to choose the number of trading partners, n. Let A4
and A; denote the Lagrange multipliers on resource constraints for good 1 and 2,

respectively. The first-order condition for n is'®

M(y1 —c1) +A2(y2 —¢3) = 0. (69)

This equation equates marginal benefits with marginal costs. The marginal benefit

of an additional trading partner is the value of the goods they bring to the table

A1y7 + A2y;. The marginal cost is the value of goods they consume Aqc] + Aacy.
Combining (69) with the implementability condition (63), we find that

Myl —c)  Myz—c)  u A _wp
uj(y; —ci)  us(ys—c3) ur A1 ug

(70)

If the home country cannot levy a lump-sum tax, T*, then the optimal number of
trading partners is T = 0.

If the home country can choose T* # 0, then we already know that T = 0 and
p = uy/uj = Ay/Aq. It then follows from (69) that

* * u3 * * * * * * *
(y1 —c1) + u—i(yz —)=0&(y; —c1) +ply —c3) =0T =0. (71)
1

So, even if the home country can levy a lump-sum tax, the optimal number of trading
partnersis T* = 0.
These results are summarized in the following proposition, which echoes the re-

sults in Proposition 3.

Proposition 10. Suppose the home country can choose the number of trading partners, n.

Then, the optimal number of trading partners is such that:

1. If the home country cannot impose a right-to-trade fee, then the optimal tariff is zero,

T=0.

16We assume throughout that the solution is interior.
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2. If the home country can impose a right-to-trade fee, then the optimal fee is zero, Ty = 0.

It follows that the optimal number of trading partners is the same as in a laissez-
faire solution. To explain why, we start with too few trading partners. As we increase
n, each trading partner receives a smaller portion of the home country’s exports. The
relative price of the exported good rises, and the home country benefits more from
exports.!” To satisfy the participation constraint, the home country must reduce the
rights-to-trade fee. The benefit from increasing the value of exports is strictly higher
than the reduction in fee revenue.

For analogous reasons, in our model, optimizing the number of foreigners Ny

requires setting the entry fee, Tf, to zero.

E3 Numerical example

We illustrate the results described in propositions 9 and 10 with a numerical exam-
ple. We assume that the utility function takes the form u(c1,c2) = (¢} 7 +cy ) /(1 —
o) and u*(ci,c3) = [(¢)V7 + (¢5)179] /(1 — o) and set o = 0.25. We also set y; = 1,
y2 = 0.3, y} = 0.3 and y5 = 1. We set the foreigner’s outside option to * = 1.7371.18

Figure 8 displays the optimal tariff as a function of the number of trading part-
ners, 1, when the rights-to-trade fee is restricted to zero. We also display the op-
timum under the additional assumption that trading partners are free-disposable,
i.e., the home country can trade with fewer than the n countries. The dotted red
line represents the results under this additional assumption. The panel in position
(1,1) displays the welfare in the home country, the panel in (1,2) the optimal tariff,
the panel in (2,1) the right-to-trade fee (which in this case is restricted to zero), and

finally panel (2,2) the transfer of the tariff revenue to the domestic household, T.

17The home country also exports more in total, so it consumes a lower amount of the exported good
and more of the imported good.

181n this numerical example, as the outside converges to the utility under autarky, u*(y},y3), the
optimal number of trading partners converges to infinity.
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Figure 7: Optimal tariff

When the right-to-trade fee is restricted to zero, it is optimal to impose a tariff,
i.e., a tax on imports. As the number of trading partners increases, the optimal tariff
falls. Home welfare rises for small n and reaches a maximum when n = n* =
6.53. As shown in Proposition 10, the optimal tariff when the country can choose the
optimal number of trade partners is zero. Past this optimal number of trade partners,
home welfare falls because the home country has to subsidize imports. This subsidy
transfers resources to foreign countries and helps satisfy their outside option.

So, when n > n* and trading partners are freely disposable, it is optimal to im-
plement a laissez-faire policy in which tariffs are zero and foreign countries freely

choose whether to trade with the home country.
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Figure 8: Optimal right-to-trade fee

Figure 8 displays the results for the case of the optimal tariff and rights-to-trade
fee as a function of the number of trading partners, n. As in Figure 7, we also display
the optimum under the additional assumption that there is free-disposal of trading
partners, i.e., the home country can trade with fewer than the n countries. The dotted
red line represents these results. The panel in position (1,1) displays the welfare in
the home country, the panel in (1,2) the optimal tariff, the panel in (2,1) the trade fee
(which in this case is restricted to be zero), and finally panel (2,2) the transfer of the
tariff revenue to the domestic household, T.

When the home country can impose a right-to-trade fee, setting the tariff to zero
is always optimal, echoing the results in Proposition 9. As the number of trading
partners increases, the optimal right-to-trade fee falls. Home welfare rises for small

n and reaches a maximum when n = n* = 6.53. If n < n*, it is optimal to impose a
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positive rights-to-trade fee. As n increases, the optimal rights-to-trade fee falls and
reaches zero when n = n*, as shown in Proposition 10. If n > n*, the optimal right-
to-trade fee becomes negative. This subsidy transfers resources to foreign countries
and helps satisfy their outside option.

For n > n* and free-disposability of trading partners, it is optimal to implement
a laissez-faire policy in which tariffs are zero and foreign countries freely choose

whether to trade with the home country.
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