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Abstract
Someone who lives in an economically depressed place was probably born
there. And having workers with local ties – who prefer to live in their birthplaces – leads to smaller migration responses in depressed places. Smaller migration responses lead to lower real incomes and make incomes more volatile,
a form of hysteresis. Local ties can also persist for generations. Additionally,
subsidies to economically depressed places cause smaller distortions, since
few people want to move to depressed places. Finally, subsidies to productive
places increase aggregate productivity, since they induce more migration.
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I

Introduction

Migration should equalize differences across places, but does it? In models of spatial equilibrium (Rosen, 1979; Roback, 1982), people move until they are indifferent across places. Empirical papers, however, have found that migration responds
slowly to economic shocks and that migration rates have been falling in the United
States. Many people live near their birthplaces, and so people appear to have local
ties – a preference to live near their birthplace.
This paper examines local ties through a Rosen and Roback style model. The
model matches the fact that places have very different shares of their populations
who live near their birthplace. In the model, economically depressed places have
residents who were born nearby and who chose to stay because of their strong local
ties. Real wages are lower because population shrinks by less after a series of
negative shocks. People also form local ties in new places over time, but local ties
to depressed places can persist for generations.
So the paper brings partial equilibrium insights into a general equilibrium model.
Several empirical and partial equilibrium studies have found that many workers are
reluctant to move (e.g. Kennan and Walker, 2011), but partial equilibrium effects
are often undone. It is unclear how low rates of migration among a subset of workers will affect equilibrium outcomes, like population distributions, wages, rents,
and welfare. For example, Cadena and Kovak (2016) find that the mobility of immigrants offsets the immobility of natives in equilibrium. In fact, a classic critique
of place-based policies designed to stimulate depressed places (Austin, Glaeser and
Summers, 2018) is that they induce place-based subsidies that undo increases in
real wages by inducing moves into depressed places (Glaeser and Gottlieb, 2008).1
Including local ties also explains why people continue to live in economically depressed places – because of local connections. Other studies have claimed that people live in depressed places because inexpensive housing attracts people with low
incomes (Notowidigdo, 2011; Ganong and Shoag, 2017; Bilal and Rossi-Hansberg,
2018). However, local ties can also explain why the people who live in depressed
1
The literature on place-based policies also includes Neumark and Simpson (2015); Bilal and
Rossi-Hansberg (2018); Chiara Criscuolo, Martin Ralf, Henry G Overman, and John Van Reenen
(2019).
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places were often born in those places.2
Local ties also induce effects that differ from traditional migration costs, as in
Rappaport (2004), Kennan and Walker (2011), or Redding and Rossi-Hansberg
(2017). Workers with local ties are concentrated in depressed places because local ties, like connections to family and friends, induce people to accept lower real
wages to live in their birthplaces. And the accumulation of people with local ties
leads to yet lower equilibrium real wages through higher labor supply and housing demand. Low real wages also make depressed places less appealing to outsiders who lack local ties. So outsiders are reluctant to move in, even after positive
shocks. The opposite dynamic occurs in growing places – migration acts as a shock
absorber that lessens their impact, as in Blanchard and Katz (1992).
My first step in this paper is to empirically document four stylized facts about
local ties and economically depressed places. First, the typical American does not
move very far – the median U.S. born adult lives within around 100 miles of where
they were born. Second, there is a strong correlation between population decline
and the share of residents born nearby. On average, a place that has expanded 2.5
percent slower will have 30 percent more of its population born nearby. Third,
population losses are rare. Fourth, migration responses are smaller in depressed
places where most people were born nearby.3
Next, I present a spatial equilibrium model that matches the four facts, formalizes
the mechanisms behind them, forecasts long term dynamics, and allows me to study
the impacts of place-based subsidies on equilibrium outcomes. I match the stylized
facts by including local ties – a parameter describing a worker’s preference to live
in their birthplace. Workers with strong local ties – high utility payoffs for living
in their birthplaces – stay in depressed places that are unattractive to outsiders,
leading to lower real wages and smaller migration elasticities. The model shows
2

Two appendices include the dynamics of worker skill, durable housing, and a non-homothetic
preference for housing in my framework. My main policy conclusions are equally relevant when I
extend the model to include both features. And my empirical results survive robustness checks for
several alternative hypotheses.
3
These four facts do not appear to be widely known, but it is unlikely that I am the first to point
them out. For example, Glaeser and Gyourko (2005) also document that population losses are rare
and several authors have noted that people are quite unlikely to move (Kennan and Walker, 2011;
Diamond, 2016).
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that smaller migration elasticities reflect the preferences of outsiders as much as the
preferences of locals. I also include a law of motion for workers’ birthplaces that
leads the model to converge to a steady state. But convergence takes generations.
In the steady state workers’ local ties are a function of economic fundamentals like
productivity.
The model overturns the simple story of equilibrium dynamics undoing the benefits of place-based policies. Place-based subsidies can actually be efficacious, but
for different purposes in different places. Subsidies to high ties, depressed places
decrease geographic inequality. Subsidizing a depressed place transfers income
without changing population by very much, so it leads to only a small decrease in
aggregate productivity. Subsidies to low ties, productive places increase aggregate
productivity. Subsidizing a low ties place moves more people because of a higher
migration elasticity. Migration to a productive, low ties place increases aggregate
productivity and leads to higher wages in other places. Population reallocations
also lead future generations to form ties to more productive places.
The results build on mostly empirical and partial equilibrium studies that highlight mechanisms leading to local ties, along with other studies that find small migration responses to large shocks. One literature focuses on how social networks
influence people’s decisions to migrate (Munshi (2003); Yannay Spitzer (2015);
Black et al. (2015)). Other studies have documented reasons why people could have
local ties that lead them to live near where they were born. Workers receive some
labor market benefits when they live close to their parents (Kaplan, 2012; Kramarz
and Skans, 2014; Coate, Krolikowski and Zabek, 2019) and workers also appear
to move closer to their birthplaces after job displacements (Huttunen, Møen and
Salvanes, 2018). But young people can also earn more when they move away from
their birthplaces (Shoag and Carollo, 2016; Nakamura, Sigurdsson and Steinsson,
2016), implying that many people have a strong preference to remain. Many recent
studies have also found that migration is unusually slow given high returns (Bound
and Holzer, 2000; Dao, Furceri and Loungani, 2017; Yagan, 2017; Chetty and Hendren, 2018). Finally, several studies also find that frictions in the housing market
have increased geographic inequality (Glaeser and Gyourko, 2005; Notowidigdo,
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2011; Hsieh and Moretti, 2015; Ganong and Shoag, 2017).4
The framework shows general equilibrium effects of including workers with
differing migration elasticities. Most notably, Cadena and Kovak (2016) and Albert and Monras (2018) show that immigrants are more mobile than natives. And
Mangum and Coate (2018) show that changes in people’s amount of history in
places mirror declines in migration rates. This paper enriches those studies by
showing that productivity increases lead mobile people to concentrate in places
with high real wages.
The paper also relates to others that connect equilibrium models to more realistic microeconomic foundations. Related papers examine the impacts of local
labor market boundaries (Manning and Petrongolo, 2017; Green, Morissette and
Sand, 2017), introduce frictional unemployment into spatial equilibrium (Kline and
Moretti, 2013; Beaudry, Green and Sand, 2014), calculate indirect effects of local
shocks on other places (Hornbeck and Moretti, 2018), and add additional micro
foundations to spatial equilibrium models (Coen-Pirani, 2010; Kennan and Walker,
2011; Davis, Fisher and Veracierto, 2013; Gregory, 2013; Monras, 2015; Diamond,
2016; Fu and Gregory, 2018).
The paper proceeds as follows. First, I document four empirical facts about
economically depressed places. Second, I embed the four facts in an equilibrium
model. Third, I show how places with high levels of local ties have lower real wages
and I use the model to analyze place-based subsidies. I conclude with recommendations for policy and further research.

II

Four Empirical Facts

Data
The analyses use U.S. Census long form and American Community Survey (ACS)
data provided via IPUMS (Ruggles et al., 2010), unless otherwise noted. The Decennial Census and ACS contain data on wages, rents, labor force status, and birth4

Appendices D and F show how literatures on differential migration elasticities by worker skill
and frictions in the housing market are consistent with the main results of the paper.
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places – equilibrium outcomes of interest. Additionally, the data is from three percent of the population in the ACS and five percent of the population in the Census.
I measure outcomes for adults in Commuting Zones (CZs, Tolbert and Sizer
(1996)) over roughly ten year intervals. I include only adults 22 to 64 because
of my focus on workers, and I also use labor supply weights so my statistics on
wages reflect wages per hour worked. I use CZs because they cover the entire Continental United States, including rural areas, and because they reflect places where
workers live and work. Finally, focusing on economic outcomes in roughly ten year
increments allows me to abstract from more short term moving costs. Appendix A
provides additional data on the sample and dataset construction.
I proxy for local ties by computing the share of workers living in their birthplace.
Birthplaces perform important administrative functions – determining citizenship
and social security numbers – and so many data sources include them. They also
predict people’s subsequent location quite well, particularly in childhood, and so
they have been widely used by researches (e.g. Kearney and Levine (2015); Stuart (2017)). I use birth states, because they are the smallest geography available.
Appendix D provides some robustness exercises using alternative measures of local ties, and A discusses why the lack of more detailed birthplaces is unlikely to
overturn my main conclusions.

Facts
Most People Live Close to their Birthplaces
Half of U.S. born adults live within 50 miles of their birth place. Figure 1 shows
this through an adaptive kernel cumulative density function of people’s distances
from their birthplace in the 2000 Census.5 The relationship is roughly log-linear.
About a quarter of adults live within ten miles of their birth places, about 60 percent
live within 100 miles, and about 20 percent live more than 500 miles away.
More broadly, Figure 1 shows shows that migrants are a small, select group. Most
5

Distances are from census tracts in the 2000 Census complete count and the population weighted
center of the person’s birth county in records maintained by the Social Security Administration.
Birth counties are constructed by matching text describing birthplaces, usually from birth certificates. Stuart (2017) provides more details.

5

people live close to their birthplaces.6 And the fact that the group of migrants is so
small will influence the analysis that follows in two ways. First, this small group
is quite concentrated in places with low ties. Second, the tastes of this small group
of migrants will determine how many people will move in or out of a place after
shocks. Places that are unattractive to migrants will draw fewer after future shocks.
Figure 1: Distances Adults Live from their Birthplaces

Note: Most U.S. born adults live within around 50 miles of their birthplaces, though a substantial
minority live very far from their birthplace. Plotted is an adaptive kernel density distances people
from birthplaces based on 2000 Census complete count data linked to administrative data from the
Social Security Administration (Stuart, 2018).

Migrants Concentrate in Growing Places
Inter-state migrants are highly concentrated in particular parts of the U.S., as shown
in Figure 2. The differences between the light and dark shades are quite large – the
dark shade for Syracuse, New York, implies that 80 percent of residents were born
in the same state, while the light shade for Denver, Colorado, implies that around
30 percent of residents were born in the same state. The most obvious pattern is
6

Mobility varies with demographics, most notably by education, but 40 percent of college educated adults still live in their state of birth (Bartik, 2009).
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higher shares of migrants in the west, and lower shares of migrants in the east, with
the exception of the Atlantic seaboard. The darkest shades cover Appalachia, the
Rustbelt, and the Mississippi Delta – places many consider economically depressed.
Figure 2: Shares of Residents Born in the Same State

Share Born Locally
80 − 100
70 − 80
60 − 70
50 − 60
40 − 50
20 − 40
0 − 20

Note: Growing CZs in the west and south have much lower shares of their populations born locally
than economically depressed areas in Appalachia, the Upper Midwest, and the Mississippi Delta.
Plotted is the share of adults living in their state of birth for all CZs in the Continental US. Data are
from the 2006-2008 ACS three year estimates.

Economic distress leads to stronger local ties. To see this, consider the experiences of Dayton, Ohio, and Dallas, Texas. Figure 3 shows the population in each
CZ broken out by people who were born in the same state (born locally) and people who were born anywhere else (born outside, which includes the foreign born).
In 1970, Dallas and Dayton had similar populations and two thirds of people were
born locally in each area. But Dallas has grown much faster since 1980 because
outsiders have moved in. In 2008, less than half of Dallas’ population was born in
Texas. Dayton still contains mostly people who were born in Ohio.
This link between outsiders moving in and increases in population applies more
generally. The plot in Panel A of Figure 4 shows the robust negative relationship
between population growth from 1980 to 2008 on the horizontal axis and the percentage of residents who were born locally on the vertical axis, measured in 2008.
Approximately 30 percent less of the population will have been born in the same
state in a CZ whose population increased 100 percent more between 1980 to 2008.
Places where people have higher levels of local ties also show signs of economic
distress. Table 1 presents summary statistics broken out for places with high ties –
7

Figure 3: Population Changes in Two Cities
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Note: Dallas grew faster than Dayton by attracting people who were born outside of the state.
Plotted is population by year, broken out by adults born in and outside of each state. Data are from
the Decennial Census and 2006-2008 ACS estimates.

places where more than 60 percent of workers born were locally. Places with high
ties have smaller populations, lower wages, lower rents, lower shares of college
graduates, slightly older populations, and lower shares of foreign born residents.
They also have similar rates of labor force participation and unemployment, despite
having lower wages and lower shares of college graduates.7
7

Appendices D and F assess robustness of other empirical results and of the modeling framework
to other differences. Empirically, the results are not sensitive to allowing differing responses by
an area’s age composition, the share of the population that is college educated, the share of the
population working at baseline, two measures of rents in the spirit of Glaeser and Gyourko (2005),
and other robustness exercises. The model results are equally meaningful when I extend the model to
include a concave housing supply curve, heterogeneous housing expenditure shares, and imperfectly
substitutable worker skill levels.
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Figure 4: Population Changes and Local Ties
Percentage Born in State
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Panel A: Percentage Born in State
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Note: There is a negative relationship between population changes and the share of population born
in state. Population growth is also right skewed, and long term population decline is rare. The top
plot is of population changes and the proportion of residents born nearby. Each circle is a CZ with a
radius proportional to adult population in 1980. The regression line is from a weighted least squares
regression. The bottom plot is an adaptive kernel density of population changes from 1980 to 2008,
weighted by initial population and using an Epanechnikov kernel with a bandwidth of 15. Data are
from the 1980 census and 2006-2008 ACS, and Table A.2 lists the largest CZs.
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Table 1: Summary Statistics
Mean
188
74.8
15.6
524

StD
532
5.4
2.2
117

Low High
Ties Ties
326 123
74.6 74.9
16.6 15.2
605 487

Percent locals
Average time in house (yrs)
Percent unemployed
Percent foreign born
Percent migrated
Percent college educated
Percent under 35
Percent over 50

64.4
9.0
3.8
4.2
11.3
42.7
37.9
25.9

15.8
1.4
1.3
5.4
5.4
11.3
5.7
3.1

45.0
7.7
3.9
7.8
16.7
49.2
38.5
24.8

73.3
9.5
3.8
2.5
8.8
39.7
37.7
26.4

Bartik shifter (percent)
Chinese imports in 1990s
Chinese imports in 2000s

-9.5
-1.2
-2.6

22.5
1.8
3.0

-11.2
-0.7
-1.8

-8.6
-1.4
-3.1

Population (thousands)
Percent in labor force
Real wages (hourly $)
Real rents (monthly $)

Note: The tables show unweighted summary statistics for the sample of 722 continental CZs for
1980, 1990, and 2000. The first columns show the mean and standard deviation among all CZs,
the next two show means for areas with low and high ties (above or below 60 percent locals). The
Bartik and Chinese import variables are measured as changes in the periods when they are used for
the regressions below.

Population Losses are Rare
Several CZs have doubled in size over the last thirty years, but it is rare for one to
shrink. It is exceptionally rare for a CZ to lose more than a quarter of its population.
The adaptive kernel density in Panel B of Figure 4 shows that the distribution of
population changes is right skewed and that population losses are rare.
Many researchers have focused on the right tail of this distribution, including
many papers focusing on Zipf’s law (Gabaix, 1999); fewer researchers have focused
on the lack of mass below zero. The lack of mass below zero suggests that some
friction prevents populations from shrinking by too much. One possibility is the
presence of local ties. Another, explored in Glaeser and Gyourko (2005), is that the
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durability of the housing stock makes housing so inexpensive that people are still
willing to live in depressed places. I explore how local ties and durable housing
could interact in Appendix F.
Smaller Migration Responses in Depressed Places
Migration responses are smaller in depressed places where more people were born
nearby. I demonstrate these smaller migration responses using two shift-share approaches to compare the response of population and participation to labor demand
shocks. Labor demand shocks to depressed places where people were born nearby
lead to large changes in labor force participation and small changes in population.
Large participation responses accompanied by small population responses imply
low migration elasticities – something I show in Appendix B.
Labor Demand Shocks
The first shift-share approach is a Bartik (1991) shifter, which I construct for the
1980s. For place j the Bartik shifter is a weighted average of changes in industry
level employment (L) elsewhere (−j) from 1980 to 1990. The weights are the
industry’s initial share of employment in place j. The last rows of Table 1 shows
that the shifters had a wide spread in terms of predicted percentage point changes
in employment, but similar average values in places with differing local ties.
∆L̂j,1990 =

X  ∆Li,−j,1990  Li,j,1980
i∈ind

Li,−j,1980

Lj,1980

The second shift-share approach uses increases in Chinese imports in the 1990s
and early 2000s, owing to Autor, Dorn and Hanson (2013). The equation is quite
similar. For area j from period t − 1 to t, the trade shifter is a weighted average of
changes in Chinese imports to the US, where the weights are the industry’s initial
share of employment in place j. ∆Mi,t measures changes in imports from China
in thousands of dollars. I multiply it by negative one to match the sign of the other
approach. Table 1 shows that these shocks had larger impacts on high ties places.8
8

Autor, Dorn and Hanson (2013) use slightly different notation.
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∆L̂j,t =

X  −∆Mi,t  Li,j,t−1
i∈ind

Li,t−1

Lj,t−1

The two approaches rely on the aggregate changes being large and unrelated to
unobservable changes in labor supply in areas that were the most affected (Borusyak,
Hull and Jaravel, 2018; Goldsmith-Pinkham, Sorkin and Swift, 2018). Changes in
trade patterns, exchange rates, and capital investment greatly affected particular industries in the early 1980s. These changes were not directly related to labor supply
factors. And the emergence of Chinese import competition was similarly driven by
factors unrelated to local labor supply behavior. The factors were also outside of the
US, since I follow Autor, Dorn and Hanson (2013) in instrumenting using Chinese
import penetration in other countries. As (Borusyak, Hull and Jaravel, 2018) show,
industry employment shares need not be exogenous.9

ˆ j,t + γH 1H + γX Xj,t−1 + j,t (1)
∆yj,t = αt + (βL (1 − 1H ) + βH 1H )∆L
I estimate the effects of changes in labor demand on changes in the population,
in the labor force participation ratio, in residualized wages, and in local rents.10
And I allow the effect to differ by levels of local ties. Roughly half of all places
have high levels of local ties, which I define as having more than 60 percent of
workers initially born in state (1H = 1). The labor demand shifter is denoted
ˆ j,t , so the β coefficients show the effect of these shocks for the specified subset
∆L
of local labor markets. Estimating the equation in first differences controls for
time invariant effects, and I also include other controls to pick up differences in
trends. The controls include time dummies (αt ) and demographic characteristics of
individual local areas (X).11 Standard errors are clustered by the state containing
9

Several critiques in Borusyak, Hull and Jaravel (2018) focus the interpretation of coefficients as
changes due in international trade. They do not apply to this interpretation – as only a labor demand
shifter.
10
Residualized wages come from regressing log wages on four categories of education, gender,
an indicator for being Black, and an indicator for being foreign born. Regressions use labor supply
weights and are estimated separately in each year.
11
In addition to dummy variables for each bin of local labor markets, I control for the share of
working age adults outside the labor force, unemployed, foreign born, having entered the state in the
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the plurality of the CZ’s population.
Results
Migration responses are smaller in places with higher levels of local ties. In
Panel A of Table 2, a one percentage point predicted increase in employment in an
area with high local ties increases the population by a statistically insignificant 0.4
percent. And the population increase of almost 1.5 percent in a low ties area is large
relative to a one percent predicted increase in employment. The one percentage
point difference between population responses in high and low ties places is also
statistically significant. There are no statistically significant differences in any of
the other outcomes. The results are especially noisy in terms of wages, however,
so I am unable to rule out large responses. The lack of other responses in low ties
places supports the finding of Blanchard and Katz (1992) that places can respond to
shocks through changes in populations as opposed to wages or other labor supply
margins. I do not find evidence that differing housing supply elasticities drive the
different population responses, since rents respond similarly.
Places with higher local ties adjust in terms of wages and labor force participation, as opposed to population. Panel B of Table 2 shows that a $1,000 per worker
decrease in import competition from Chinese firms in a lower ties place leads to a
0.8 percent increase in population and a statistically insignificant change in a higher
ties place. Instead, high ties places see labor force participation increase by 0.8 percentage points and wages increase by around 0.6 percent. High and low ties places
also experience similar increases in rents.12
Overall, migration elasticities are smaller in places where people have stronger
local ties. Estimates in Appendix C suggest that they are an order of magnitude
lower in places with high levels of local ties – 0.1 versus around 1.
past five years, and the share of adults who are under 35 and 50 to 64. Appendix D shows further
robustness for these variables.
12
Panel B also keeps with the finding of very large non-participation responses in Autor, Dorn and
Hanson (2013). The larger non-particpation responses support a literature on both declining recent
migration as well as a more vibrant non-participation margin since the 1980s because of the entry of
women and the growing importance of male labor force non-participation. Finally, one additional
explanation for their finding of large non-participation responses is to combine the finding of small
population and robust non-participation responses in high ties places with the fact that Chinese
import shocks affected high ties places more acutely (Table 1).
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Table 2: Labor Demand Shocks by Share Born Locally
Panel A: Bartik Shifter in the 1980s

Population
Bartik: High ties
0.37
(0.22)
Bartik: Low ties
1.46
(0.39)
High ties
15.40
(5.32)
P-val: No diff
0.01
2
R
0.58
Observations

Participation
0.08
(0.03)
0.05
(0.03)
-0.42
(0.45)
0.29
0.36
722

Wages Rents
0.29
0.29
(0.21) (0.25)
0.26
0.25
(0.24) (0.33)
-0.35 -1.22
(4.40) (5.52)
0.92
0.93
0.35
0.54

Panel B: Chinese Import Shifter in the 1990s and Early 2000s

Population
Imports: High ties
-0.10
(0.30)
Imports: Low ties
0.78
(0.38)
High ties
-5.42
(1.58)
P-val: No diff
0.02
R2
0.47
Observations

Participation
0.78
(0.17)
-0.01
(0.10)
2.17
(0.41)
0.00
0.54
1444

Wages Rents
0.64
1.19
(0.18) (0.57)
0.09
1.37
(0.25) (0.28)
0.36
-2.76
(0.89) (1.81)
0.08
0.78
0.12
0.18

Note: Migration responses are smaller in places with higher levels of local ties since labor demand
shocks change labor force participation rates and wages, not population – as in low ties places.
Panel A reports OLS regression coefficients from regressing each outcome on predicted percentage
changes in employment and Panel B reports two stage least squares estimates using Chinese trade
with other countries to instrument for Chinese imports to the U.S. in thousands of dollars per worker.
High ties means having 60 percent or more residents born in state. P-values are from Wald tests that
effects are equal everywhere. Population is changes in log population 22 to 64, participation is the
labor force participation rate, wages are residualized log wages, and rents are log gross rents. The
unit of observation is a CZ weighted by initial population. Controls are: the share of working age
adults outside the labor force, unemployed, with a college education, foreign born, having migrated
in the past five years, adults under 35, and adults 50 to 64. Standard errors in parentheses are
clustered by state. Data are from the 1980, 1990, and 2000 Census and the ACS.

14

Robustness checks in Appendix D also show that the results are not driven by
other variables, by proxy for local ties, or the 60 percent cutoff. I investigate other
variables by including measures of age composition, educational attainment, labor
force attachment, and local housing markets dynamics. Interactions of each variable
with labor demand shifters do not change the main conclusions. Nor does using
an alternative measure of local ties. The results are also robust to using a triple
difference specification without the 60 percent cutoff.

III

Model

This section presents a Rosen and Roback style model of spatial equilibrium that
incorporates local ties – preferring to live in one’s birthplace. Incorporating local
ties allows me to match the facts above – that people do not move very far, that
residents of depressed places have strong local ties, that population declines are
rare, and that migration responses are smaller in depressed places.
The model allows me to analyze how local ties affect the equilibrium. An increase in a place’s local ties leads real incomes to fall by more, since people with
local ties accept low real incomes. And the drop in real incomes lowers migration
responses by making the place less attractive to workers without local ties.
In the long run, the model enters a steady state where local ties have no influence.
Steady state occurs because people with local ties to depressed places eventually
die. Children are born with ties to productive places, since births are proportionate
to current populations. Permanent subsidies to depressed places are undesirable,
since they keep populations in depressed places permanently. But a subsidy that
slowly declines will have a only small effect since convergence is so slow.
Setting and agents The model is in spatial equilibrium across many places indexed by j. Workers can freely move in each period, but they have ties to their
birthplace indexed by k. I use i to index the magnitude of local ties – utility payoffs from living in one’s birthplace. Places have amenity values (Aj ) and wages
(wj ) that apply to both locals and outsiders. Local firms set wages based on market
conditions, which includes the level of local productivity (θj ). Landlords set rents
15

(rj ) based on an imperfectly elastic supply of housing. Net subsidies to particular
places (gj ) balance the government’s budget.
Workers
Workers choose where to live based on their consumption in the place as well as
the amenity value that they attach to living in the place, which varies based on the
worker’s birth place. Specifically, a worker of type i, living in place j, and with birth
place k, has Cobb-Douglas utility in a consumption good (cj ) and local housing (hj )
with a housing share parameter of αH . The worker also values a local amenity (Aj )
and a type I extreme value distributed error term (ξij ).
uijk = (1 − αH ) ln(cj ) + αH ln(hj ) + Aj + 1(k = j)µi + ξij
A worker’s local tie to k is the µi term. For tractability, I assume that the distribution µi is normal and identical in all places. So people are no more attached to
depressed places conditional on being born there. Instead, aggregate differences in
local ties emerge from workers chosing to live in depressed places.
The budget constraint in place j balances local wages wj , local rents rj , and a net
subsidy from the government gj . I include only one skill level here, but Appendix
F shows that the main points also apply to an extension with different worker skill
levels. I also assume that workers inelastically supply labor, following the literature
on spatial equilibrium.13
cj + rj hj = wj + gj
The setup yields a log linear indirect utility function that is a function of the
prices, subsidies, amenities, local ties, and other idiosyncratic factors (ξij ). I separate common from idiosyncratic factors by denote the prices, subsidies, and amenities that apply to all residents’ utilities with real incomes, ωj .
13

Appendix C provides a simple way to connect a wide class of models, including this one, to the
empirical results that include employment to population ratios.
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uijk = ln(wj + gj ) − αH ln(rj ) + Aj + µi 1(k = j) + ξij
uijk = ωj + µi 1(k = j) + ξij
The likelihood that a worker lives in j, ψijk , is familiar and helps to determine
migration elasticity in the model. It increases in ωj and µi . It also varies with the
spread of the type I extreme value term (σξ ).
exp



ψijk = P

ωj +µi 1(k=j)
σξ

j 0 ∈J exp





ωj 0 +µi 1(k=j 0 )
σξ



Production
Local good varieties are produced by a representative, perfectly competitive local
firm. The local firm uses a Cobb-Douglas production function to combine capital
(Kj ), supplied at interest rate ρ with local labor (Nj ) to produce Yj of the local
good.14 The place has a specific productivity θj that is effectively a proxy for the
place’s economic prospects. The αY parameter is the same everywhere.
Y

Yj = θj Kjα Nj1−α

Y

A perfectly competitive national firm produces consumption goods out of local
goods using a CES aggregator. It buys each local good at a price of pj , to combine them into the numeraire consumption good Y . The Armington elasticity (of
substitution) between local goods is η Y and φj is a demand shifter for each local
good.

Y =

X

1
ηY
j0

φ

(Yj 0 )

η Y −1
ηY

!

ηY
η Y −1

j 0 ∈J
14

The number of workers is denoted by N . So Nj workers live in place j, Njk workers who live
in j were born in k, and Nikj workers are of type i, born in k, and living in j.
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Housing
As places grow, housing becomes more expensive. Local rents, rj depend on demand from workers and an upward sloping housing supply curve with elasticity
ηH .
HjS = rjη

H

The Distribution of Local Ties Across Places
The models’ equilibrium – presented in Appendix E – is conditional on a distribution of local ties and evolves based on changes in productivity and amenities.
Mechanically, the model begins at a steady state where equal fractions of workers in all places were born nearby. I then change the local productivity terms (θj )
to create a distribution of places where different fractions of workers were born
nearby.
Figure 5 shows model simulations of how large, one time productivity changes
lead to changes in both total population and the share of people born locally.15 The
x axis shows productivity shocks, while the y axis shows population broken out
by where workers were born and normalized to one in a place with no change in
productivity. Positive productivity shocks lead to increases in population through
increases in the number of outsiders, while negative productivity shocks lead to a
concentration of locals and smaller decreases in population, since the place becomes
unappealing to outsiders.
15

The simulations use the model’s baseline calibration, which I explain below.
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Figure 5: Population after Productivity Changes in the Model
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Note: Positive productivity increase population by attracting outsiders, while negative productivity
shocks lead to a concentration of locals in the model. The y axis shows total population broken
out by birthplaces, normalized to 100 for no change in productivity. The x axis shows percentage
changes in productivity, θj .

Figure 5 also shows that the model matches an empirical fact. Places that had
negative productivity shocks have a similar number of locals, but a much smaller
number of outsiders. So migrants concentrate in growing places.
I use one time changes in productivity to mimic economic decline over a decade
or two. Since population changes are quite persistent (Blanchard and Katz, 1992),
cumulative changes can be quite large over ten to twenty years.
I also include a law of motion for local ties that allows them to change over time
while keeping total population stable. The essential assumptions are that new ties
are formed proportionate to population and that new workers receive a local tie to
their birthplace that comes from the same distribution for all birth places.
The number of workers born in place k in the next period is equal to the number
of workers with ties last period who survive from last period plus workers born this
period. I assume that workers have a fixed and unchanging likelihood of dying each
period (sD ) so Nk (1 − sD ) workers survive with a tie to place k. New workers are
P
sD
born according to the current distribution of population. So k0 Nkk0 1+s
workers
F
are born – the first term is the current population and the second term is a scaling
parameter to keep both a constant population and a constant share of the population
19

being foreign born.16
N 0 k = Nk (1 − sD ) +

X

Nkk0

k0

sD
1 + sF

In the long run, the law of motion leads to the steady state below. It is straightforward to show that it is stable and unique.
P
Nk =

Nkk0
1 + sF
k0

Calibration
The objective of the calibration is to find realistic parameter values to illustrate the
impact of adding local ties into an otherwise standard model of spatial equilibrium.
So I mostly use parameters from the literature. But an obvious exception is the
distribution of local ties, since I cannot rely on previous literature. To overcome this
I use the method of simulated moments to match an empirical fact that I outlined
above.
The target for the estimated distribution of local ties (µ) is the joint distribution
of CZ level population changes from 1980 to 2008 and the share of people who
were born locally in 2008.17 The inverse relationship of these two variables, shown
in Figure 4, is what connects local ties to depressed areas. So it is important that
the model be able to match it. Figure 6 shows both a scatter plot of the data and the
relationship between these two variables in the model after a series of productivity
draws that change the population of the affected area.18 The model matches the
distribution.
I set the other parameters according to the literature. All of the relevant parameters are in Table 3. The spread of worker’s idiosyncratic preferences for living in
different places, σξ , at 0.6 matches estimates in Suarez Serrato and Zidar (2016).
The share of workers without any local ties matches the share of the US population
16

Workers move without considering impacts on the local ties of future generations.
I compute µi using Gaussian quadrature with 100 nodes per area.
18
Changes in amenities lead to the same relationship, and the relationship does not depend on any
parameters besides worker preferences.
17

20

Figure 6: Estimation: Predicted and Observed Percentages Born Locally
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Note: I set the distribution of local ties (µi ) to minimize the squared deviation with the joint distribution of population changes from 1980 to 2008 and the percent of residents born locally in the
data. The line shows the relationship in the model and the circles show the observations in the data.

that was born outside the US. The share dying each year gives workers a 60 year
lifespan, on average. The Armington elasticity (η Y ) follows Feenstra et al. (2018),
and the share of non-tradeable goods in consumption (αH ) matches consumption
expenditure shares.
I assume a single, baseline set of local parameters governing productivity, amenities, and housing supply since my goal is distinct from understanding different levels of productivity, quality of life, geographic accessibility, and zoning.19 In practice, this means that I set the housing supply elasticity term (η H ) to roughly the
middle of the estimates in Saiz (2010) for all cities. I set all of the other local place
specific terms to be identically equal to one, with the exception of productivity,
which I shock in my quantitative exercises.
The model’s estimated parameters allow it to approximate an un-targeted moment
– the relationship between population changes and share of people born in a place
19

Substantial literatures examine variations in all of these terms. For example, Rosen (1979),
Roback (1982), Albouy (2016), and Diamond (2016) study variation in productivity and amenities.
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Table 3: Parameter Values
Parameter
µµi
σµi
σξ
sF
sD
ηY
αH
ηH
αY
ρ
J

Description
Mean local tie
Variance of local ties
Preference spread
Share without ties
Share dying each year
Armington elasticity
Non-tradeable share of cons
Housing supply elasticity
Capital share
Real interest rate
Number of areas

Value
4.46
5.52
0.6
0.13
0.017
4
0.33
2
0.33
0.05
722

Reasoning
Estimated
Estimated
Suarez Serrato and Zidar (2016)
Share foreign born in US
60 year average lifespan
Feenstra et al. (2018)
Expenditure shares
Saiz (2010)
Standard
Standard
Number of Commuting Zones

Note: The distribution of local ties was estimated based on the relationship between the share of
locals in a commuting zone and changes in population from 1980 to 2008 – displayed in Figure 6.
Otherwise model parameters match population moments and prior estimates.

who stay in it as adults. Figure 7 shows that the share of people who stay in a
growing state is similar to the share who stay in a declining one and that the model
predicts a slightly less modest relationship.

Why There is Less Migration in Depressed Places
The model both matches the fact that there are smaller migration responses in areas
with higher local ties, and its structure gives an idea of why this should be the case.
To see why there is less migration in places with higher local ties, consider the
analytic formula for the percentage increase in population after an increase in real
incomes (ωj ).

∂ ln(Nj )
(1 − ψ̄j )
=
∂ωj
σξ

(2)

The impact of a change in real incomes, holding all else constant, depends on a
ψ̄j . Since ψ̄j is the average level of attractiveness of the place relative to all other
places for residents, it increases higher when people have higher levels of µi . So
22

Figure 7: Share of People Staying in Places: Model and Data
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Note: The model approximates the share of people who stay in their state of birth when states
experience various population changes. The black line shows the relationship among CZs in the
model and the circles show the relationship among US states weighted by initial adult population,
with the grey line of best fit.
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higher local ties imply lower migration elasticities.20
Intuition
The migration decisions of outsiders create low migration elasticities in depressed
places. To show how outsiders can actually determine migration elasticities in high
ties places I present a simplified version of the model with two areas and two types.
The logit distribution allows me to show the exact relationship above. But the
features of the logit distribution that lead to the result are common across many
discrete choice probability distributions and the basic intuition extends to much
more complex modeling strategies.
Consider a simplified world there are stayers who were born in a place and who
always want to stay there, so ψS = 1, and outsiders who were born elsewhere
and who have no special affection for it, so ψO < 1. For simplicity, assume that
the probability has a logit distribution. The place that we are considering is small
relative to the all of the places people could live, so there are ten times as many
outsiders as stayers.21
The partial equilibrium effect of a change in real incomes on the likelihood that
i
) is a function of their baseline likelihood of living
someone lives in a place ( δψ
δω
there (ψi ) in the model.22 And the function peaks when the worker has an even
likelihood of being there, as shown in Figure 8. So people are the most responsive
to changes in places that they are actively considering against attractive alternatives.
Why does partial equilibrium effect of a change in real incomes vary with the
baseline likelihood that someone lives in a place? The relationship is an important
ingredient for taking a model of discrete choice to the data. Specifically, discrete
choice probability distributions are S curves that have a linear portion in the middle and a low slopes at extreme values. The low slopes at extreme values allows
the model to have an appropriate range and to include a minority of agents who
make unusual choices (Train, 2009), as tends to happen empirically. The S shape is
common across many discreet choice probability distributions – logit, probit, generalized extreme value, mixed logit, etc.
P P
Ni0 jk0
Formally, ψ̄j = k0 i0 ψi0 jk0 N
where ψijk is defined in equation III.
j
21
I drop the implied j and k subscripts.
20
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So there are very low levels of migration by outsiders in places with high ties –
places with many stayers and few outsiders. Take a place where 3/4 of residents
are stayers in Figure 8. In the simplified model ψO = 1/90 and so outsiders will be
at the point labeled “Few Outsiders” and relatively unresponsive to increases in real
incomes. Contrast this with a situation where 1/4 of residents are stayers. Here,
ψO = 1/10 and outsiders are at the point labeled “Many Outsiders.” Since ψO is
higher, outsiders are more responsive to changes in real incomes. The aggregate
equation that I presented above emerges from aggregating the responses among
both groups into a percentage change in population after a shock. Since the number
of people in the place is equal to the number of each type times their probability of
being in the place, the value is equal to an average of 1−σψ̄ξ i i where the weights are
each type’s share of the current population.
Figure 8: Migration Responses in the Simplified Model
Response
i
( δψ
)
Many
δω
1 Outsiders
4σξ

Few
Outsiders
0

Stayers

1 P(Live here)
(ψi )

1
2

Note: Increases in desirability have a smaller impacts on outsiders’ likelihood of living in the place
i
( dψ
dω ) in places where few outsiders live initially. The “Few Outsiders” gives outsiders’ response
when they make up 1/4 of the population, and “Many Outsiders” gives it when they are 3/4 of the
population.

Equilibrium Migration Responses
The equilibrium elasticity of population with respect to nominal wages is the elasticity with respect to real incomes times a factor that depends on the housing market. The second factor represents how increases in housing costs impact Rosen and
Roback style equilibrium. A less elastic housing supply will increase η H and αH
will be higher if people spend more on housing. Each will cause rent increases to
25

be larger and each tends to lower the migration elasticity.
d ln(Nj )
(1 − ψ̄j )
1 + η H − αH
=
×
d ln(wj )
σξ
1 + η H + αH (1 − ψ̄j )/σξ

IV

(3)

Dynamics and Policy Implications

The section shows the equilibrium dynamics and policy implications of local ties
using the model developed in the last section. I show that local ties lead to hysteresis, that local ties change the cost and the benefits of place-based subsidies in subtle
ways, and that local ties persist for generations.

Hysteresis
Declines in local productivity lead to hysteresis. Depressed places have residents
with strong local ties, which keeps keeps population up and real incomes down in
spatial equilibrium. And migration elasticities are lower in depressed places. So
repeated negative shocks lead to successively larger real income declines.
Real incomes respond asymmetrically to changes in productivity. Panel A of
Figure 9 shows real incomes on the y-axis and changes in productivity on the x
axis, along with a dotted line of best fit based on positive productivity shocks. The
convexity of the solid line shows that negative productivity shocks lead to larger
declines in real incomes than positive ones. And the larger changes in real incomes
after negative productivity shocks is due to the changing share of locals, which
produces the migration elasticities shown in Panel B.23
A history of negative shocks leads to smaller population responses and larger real
income responses after new shocks. Figure 10 plots the impact of two successive
fifty percent declines in productivity – Panel A. Each shock changes the share of
locals in the area – Panel B – and the changing levels of residents’ local ties changes
equilibrium responses.
Real incomes decline by more and population by less after the second shock.
Panels C and D of Figure 10 show real income and population responses. The initial
23

Dao, Furceri and Loungani (2017) find similar asymmetric responses.
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Figure 9: Real Incomes and Migration Elasticities after Productivity Changes
Panel A: Real Incomes
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Note: Positive productivity shocks lead to smaller changes in real incomes because migration elasticities increase with positive productivity shocks.

shock involves a real income decline of about 19 percentage points and a population
decline of around 35 percentage points. The second shock changes productivity by
the same percentage, but leads to a 27 percent larger decline in real incomes and a
14 percent smaller decline in population.

Place-Based Subsidies
Many governmental programs subsidize some places at the expense of others, either explicitly or implicitly. For example, place-based policies induce place-based
subsidies in when they improve outcomes in one place based on revenues raised
from other places.24 Concerns about inequality across places have led to renewed
interest in place-based policies (Neumark and Simpson, 2015; Austin, Glaeser and
Summers, 2018). A common criticism, however, is that subsidizing one area at the
expense of another leads to population distortions. But the dynamics of residents’
higher levels of local ties in depressed places, and of smaller movements to productive places because of people’s local ties, make these criticisms less empirically
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Figure 10: Responses after Two Negative Productivity Shocks
Panel A: Productivity

Panel B: Share Local
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Note: Real incomes decline by more and population declines by less and after a second 50 percent
decline in local productivity. Shown is the equilibrium response of the specified variables after the
noted change in productivity in an area. The blue labels give the percent changes for variables
reported in logs.
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relevant.
The dynamics of local ties imply that subsidies to depressed places, where most
residents have local ties, will lead to smaller distortions, decreasing their cost. Instead, subsidies to depressed places transfer money to people who would have lived
in the same place without the subsidy. Only a small amount goes to paying for
people to move in, since people who lack local ties are reluctant to live in depressed
places.
Local ties also imply that subsidies to growing, newly productive places will lead
more people to move to productive areas, increasing their benefits for aggregate productivity. The larger migration elasticities in growing, low ties places lead to larger
population responses. And population reallocations to productive places increases
wages in other places, particularly in the medium run.
To show how local ties affect the benefits and costs of place-based subsidies, I
show the impacts of subsidies to places with varying levels of local ties. I model a
per worker subsidy equal to ten percent of initial wages, paid by negative subsidies
in other areas. I assume that the subsidy declines by four percent per year (as
in Kline and Moretti, 2014a). So the subsidy is a 1.3 percentage points of initial
wages after 50 years and a 0.2 after 100.
I use two metrics based on changes in real incomes net of taxes (ω). The first
is the ratio of percent changes in real incomes per capita to percent changes in
population in the subsidized area. The ratio of changes in incomes and populations
highlights the trade off between increasing the utility of residents and increasing
local population, which Kline and Moretti (2014b) and Zabek (2018) show is a
sufficient statistic for decreases in aggregate utility in standard models of spatial
equilibrium. The second metric is the change in per capita real incomes, net of
taxes. Plotting changes in per capital real incomes is theoretically less elegant,
but it shows the trade off between the incomes of people in different places more
24
Place-based policies have taken many different forms. Some have included grants and tax
benefits targeted at particular communities (empowerment and opportunity zones, Busso, Gregory
and Kline (2013)). Others have increased funding for local schools or paid residents’ college tuition
(promise programs, Bartik, Hershbein and Lachowska (2019)). Others have included state and local
tax incentives designed to attract particular companies (e.g. packages from many cities designed
to attract Amazon’s second headquarters). Some policies have led to place-based subsidies more
indirectly, like the use of nominal prices in the federal tax and transfer system (Albouy, 2009)).
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directly.25
Subsidies to depressed places where residents have stronger local ties can lower
geographic inequality at a lower cost to aggregate productivity because they increase real incomes without much population distortion. Panel A of Figure 11
shows that the impact on real incomes relative to population increases (at an increasing rate) with higher levels of local ties. Subsidizing a place with 60 percent
of its population born locally, like Minneapolis, leads to a slightly less than onehalf percentage point increase in real incomes for every percentage point increase
in population. And subsidizing a place where around 80 percent of the population
was born locally, like Dayton, Buffalo, or Pittsburgh, leads to a one percentage
point increase in population for each percent point increase in real wages.26 Panel
B shows a similar story. Real wages in subsidized places with high levels of local
ties increase with local ties. The real wage impacts on other areas are mostly flat
with respect to local ties in the subsidized area. So subsidies to depressed places
where residents have strong local ties lead to higher local incomes with low costs
in aggregate productivity and real incomes in other places.
Subsidies to productive places where residents lack local ties move more people
to productive places, which increases aggregate productivity and real wages in other
places. Since subsidies to places with low ties increase population by more than
incomes, as shown in Panel A, they have larger impacts on aggregate productivity
through labor reallocation. So much so that subsidies to productive places can
increase real incomes in places that pay for them, as shown in Panel B. Subsidies
to places where less than around 45 percent of residents were born locally lead to
increases in real incomes in other places. So, subsidizing cities where low shares of
the population were born locally – like Dallas, Los Angeles, Atlanta, and Houston –
can benefit workers in other places, despite having to pay for the subsidies through
higher taxes.27
Real incomes increase other places because of real wages increases that result
25

Note that I scale the effect on real incomes in other places by multiplying by their number (721
in this calibration).
26
Examples are based on Table A.2, which represent values in the relevant Commuting Zones in
2008.
27
Subsidies do not generally lead to pareto improvements, however.
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Figure 11: Real Income Changes after Place-Based Subsidies
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Note: Subsidies to economically depressed places where most residents were born locally increase
real incomes by more relative to population. And subsidies to newly productive places with low
levels of local ties increase wages in other places. Panel A plots the ratio of the present discounted
values of percentage changes in local real incomes relative to population after a subsidy. The bottom
panel plots the present discounted value of changes in real incomes per worker (ω) after the subsidy.
The subsidy is initially equal to 10 percent of initial wages in an area with no productivity shock,
and it decays at four percent per years. Real incomes include wages net of taxes as well as rents.
The line for other areas is multiplied by the number of other areas, which is 721 in this calibration.
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from reductions in local labor supply and increases in aggregate productivity from
people moving to a more productive place. Labor supply decreases in other places
push up wages (Hornbeck and Moretti, 2018). And movement into a productive
place increases aggregate productivity. Since modest subsidies to productive places
lead many people to move, the wage benefits to other places can outweigh the cost
of the subsidy in terms of increased taxes, as shown in Panel B of Figure 11.
Subsidies to productive places also counteract the externality of parents making migration decisions based on their local ties and not their children’s. Children
benefit when their parents move to places that are more productive, since children
develop ties to places with higher real wages. So subsidies counteract the externality by paying parents to move to productive places.
Subsidies to productive places also speed convergence and lead to larger long
run population increases because more children stay in productive areas. Table 4
shows the impacts of subsidies on populations and on real incomes initially, after
50 years, and after 100 years. On impact, the subsidy increases population by
around 6.5 percentage points in most places. After 50 and 100 years the impacts
on population are smaller in all areas, but in relative terms they are more dramatic
in low ties places. The persistent effects on population also mean that subsidies to
productive places have more persistent impacts on real incomes in other places.
Table 4: Effects of Subsidies to Depressed and to Growing Places
Share
Locals
40
50
60
70
80

Subsidized Place
Population
Real Incomes
0 50 100
0 50 100
6.6
6.4
6.3
6.4
6.9

1.6
1.5
1.4
1.3
1.3

0.7
0.6
0.6
0.5
0.4

1.6
2.3
3.3
4.9
7.9

0.2
0.2
0.3
0.5
0.9

-0.0
-0.0
-0.0
-0.0
0.0

Other Places
Real Incomes
0
50 100
4.1 1.6 0.8
-2.5 -0.2 0.0
-3.1 -0.4 -0.1
-2.8 -0.4 -0.1
-2.5 -0.3 -0.1

Note: Subsidies to growing places with low shares of locals speed long term convergence. The table
shows percent changes in populations and real incomes for the subsidized place and others places
after the same size subsidies depicted in Figure 11. See the notes on that figure for more details.
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Persistence
Local ties are persistent. Table 5 shows that population and real incomes are still
evolving nearly fifty years after a change in productivity. The first column of the
table shows the size of the initial shock the productivity – positive or negative. The
second through sixth columns show the initial percentage change in population, the
change in population after fifty years, the change after 100 years, and the half life
of population in terms of its deviation from steady state. The following columns
show the same process for real incomes in the model (ω).
Convergence is quite slow regardless of the size of the productivity shock. The
50 percent decline in productivity in the first row of Table 5 leads to a 28 percentage
point initial decline in population. The initial decline is only about 63 percent of
the total decline of 45 percent, however. After 50 years – almost a generation in
this calibration – population has declined by an additional seven percentage points,
but it still has to fall by another ten to reach its steady state. Slow convergence is
apparent in all rows, though it scaled by magnitude of the productivity changes.
Table 5: Convergence After Productivity Changes
Productivity
change

Initial

50

Population
100

-50
-25
-10
-5
50

-28.3
-13.4
-5.2
-2.6
24.3

-35.2
-16.8
-6.6
-3.3
31.0

-39.2
-18.9
-7.4
-3.7
35.2

SS

HL

Initial

-45.0
-22.0
-8.7
-4.3
41.9

65
67
67
67
72

-14.2
-5.8
-2.1
-1.0
8.2

Real Wages
50
100
SS
-13.2
-5.4
-2.0
-1.0
7.6

-12.5
-5.2
-1.9
-0.9
7.3

-11.5
-4.8
-1.8
-0.9
6.8

HL
65
67
67
67
72

Note: Convergence is slow after productivity changes. Populations under shoot and real wages overshoot their steady state values. The table plots responses to a permanent change in local productivity
over time. The first column shows the change in productivity. The next five columns show the
population response with the second showing the initial percentage change, the third the percentage
change after fifty years, the fourth after 100 years, and the fifth showing the time it takes for the gap
between the initial and the steady state value to halve. The next five columns show the same values
for real incomes, ω.

Real incomes overshoot their steady state values and recover slowly. Table 5
shows that real incomes initially drop by 14 percentage points after the same 50
percent decline in productivity – about one quarter more than their steady state
value. Even after fifty years, real incomes are about two percentage points lower
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than their eventual steady state.
The convergence process is slow because it takes generations for local ties to be
reallocated. After a decrease in productivity, population falls due to the fall in real
incomes. Since people still have local ties, however, the change in population is
smaller than the change in steady state. The smaller population response leads to
the overshooting in real incomes. Low real incomes keep people moving out of the
area each generation, however, so local ties decline with each generation. The very
gradual downward slope of the line at the end of Panel C in Figure 10 highlights
how slowly these local ties change, however.28

V

Conclusion

Local ties keep people in economically depressed places, and people who live in
economically depressed places are most often born there. Economically depressed
places where residents have local ties also have depressed real wages that are more
volatile. And local ties persist for generations.
Including local ties in spatial equilibrium implies that place-based subsidies can
be efficacious. In depressed places, place-based subsidies lead to small population
changes. So they transfer income without distorting where people live. In productive places, place-based subsidies increase aggregate productivity and wages by
changing where people live. Place-based subsidies in growing places also lead more
workers to form ties in productive areas.
Several phenomena could lead to local ties. Local ties could be due to the presence of family members and friends (Kaplan, 2012; Kramarz and Skans, 2014;
Coate, Krolikowski and Zabek, 2019) or job referral networks (Topa, 2011). It
would be useful to quantify how much of people’s local ties can be related to these
phenomena and how unchanging local ties are in the face of various interventions.
More knowledge of local ties could inform policy responses that shape how people form local ties. Social networks could be transportable if local conditions become particularly unfavorable (Yannay Spitzer, 2015), governments could provide
loans to encourage mobility, and certain interventions could address information
28
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frictions (Wilson, 2016). Recognizing heterogeneity in residents’ local ties could
also inform policies so that they balance the benefits of population reallocation with
the reality that most people live close to their birthplaces.
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