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Abstract

This paper investigates the spatial distribution of immigrants across US cities. We document that (a)
immigrants concentrate in large, expensive cities, (b) the earnings gap between natives and immigrants is
higher in these cities, (c) these patterns are stronger when price levels in the country of origin are lower, and
(d) immigrants consume less locally than natives. We develop a spatial equilibrium model in which
immigrants spend a fraction of their income in their countries of origin. Thus, immigrants care not only
about local prices but also about price levels in their home countries, which gives them a comparative
advantage for living in more productive cities, where they accept lower wages than natives. We rely on
variation in the origin price level to estimate the model. Counterfactual simulations suggest that current
levels of immigration have reduced economic activity in smaller, less productive cities, while they have
expanded it in larger, more productive ones. This has increased total worker productivity by around 1
percent and aggregate native workers’ welfare by around 0.35 percent.

Keywords: Immigration, location choices, spatial equilibrium.

JEL Classification Numbers: F22, J31, J61, R11.
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1 Introduction

There are fundamentally two theories explaining immigrants’ location choices. First, it is well known that
immigrants tend to move to cities or regions that are thriving. One reading of this evidence is that
immigrants may be particularly important for “greasing the wheels” of the labor market by arbitraging away
labor market opportunities across locations, explored theoretically by Borjas (2001) and empirically by
Cadena and Kovak (2016). At the same time, this has also been the most important concern when trying
to estimate the effect of immigration on labor market outcomes by comparing high- to low-immigrant
locations as in Altonji and Card (1991), Borjas et al. (1997), and Card (2001) among many others. If
immigrants’ primary motive for choosing particular cities or regions is that those areas are thriving, then it
is likely that there is a spurious correlation between labor market outcomes and immigrant settlement
patterns.

Second, many authors emphasize that immigrants tend to move where previous immigrants settled
(Munshi 2003). Former immigrants help newer ones both in migrating and in finding jobs and suitable
neighborhoods for their new life in the host country. This idea has been the basis for the networks
instrument, the most widely used instrument in the migration literature. Simply stated, past stocks of
immigrants are usually a good predictor of future flows, which, in the absence of serially correlated
outcomes, provides exogenous regional variation in immigrant inflows.

In this paper, we provide a completely new look at immigrants’ location choices, which we argue has
important implications for host economies. Immigrants tend to spend large fractions of their income in
their home country. Many send remittances to their families, plan on returning, or simply spend their
leisure/vacation time at home. This means that they care not only about the prices of the city or location
where they live, but also about the prices in their home countries. We argue that immigrants’ expenditure
in the country of origin profoundly shapes their residential choices and wages, which, in turn, affects the
distribution of economic activity across locations and the general equilibrium in the host economy.

In the first part of the paper, we use a number of different data sets to document four cross-sectional
empirical regularities using data across metropolitan statistical areas in the United States.1 First, we report
that immigrants concentrate disproportionately in large and expensive cities, where, as it is well known in
the urban economics literature, nominal wages tend to be higher (Combes and Gobillon 2014; Glaeser
2008). Second, the gap in (composition-adjusted) earnings between natives and immigrants is largest in
these cities. Third, we show that there is significant heterogeneity across immigrant groups both in location
choices and relative wages. We use cross-origin and arguably exogenous within-origin variation in real
exchange rates to document that immigrants concentrate more and the immigrant-native wage gap is larger
1In particular we use data from the US census, the March supplements of the Current Population Survey (CPS), the Consumer
Expenditure Survey, the Matricula Consular, the New Immigrant Survey, and the World Bank’s International Comparison
Program database.

3



in large and expensive locations when the price of the country of origin is lower. We also use state-to-state
migration flows data from Mexico to the United States to show that Mexican immigrants from the poorer
Mexican states, where presumably price levels are lower, tend to disproportionately migrate to the richest
and most expensive states in the United States. Finally, we provide evidence that immigrants consume less
locally than natives by comparing housing and total expenditures of otherwise comparable native and
immigrant households.

In the second part of the paper, we explain these four strong empirical regularities with a spatial
equilibrium model in which choices on locations depend on origin-specific price indices. We first discuss
the main results of the paper in a standard free mobility spatial equilibrium model, in which natives
consume only locally, whereas immigrants also consume in their home country and therefore also care
about price levels there.2 Hence, an immigrant requires a lower compensation in nominal wages in order to
settle into an expensive city. This implies that immigrants concentrate in expensive cities and that, if wages
partly reflect the value of living in a city – which is the case in non-competitive labor markets – the
native-immigrant wage gap is higher in high local price index locations.3 Some degree of substitutability
between home and local goods allows this mechanism to be stronger for immigrants coming from cheaper
countries, which is in line with the data both when we compare location and wage patterns across countries
of origin and when we relate them to exchange-rate variation.

We argue that it is difficult to jointly explain all these empirical patterns with alternative mechanisms. For
instance, the relationship between city size and native-immigrant wage gaps cannot be explained by
immigrant networks. Controlling in our regressions for the size of the immigrant network does not change
any of our results. Moreover, it is hard to argue that immigrant networks generate the heterogeneity across
countries of origin that we observe in the data. Similarly, differences in human capital between natives and
immigrants do not seem to explain our results, since our results hold even within narrowly defined
education groups or when we control for immigrant-driven relative supply shocks across education groups.
Imperfect immigrant-native substitutability does not explain our results either, given that our emphasis is
on a gap in wages that is systematically related to city size and not just on a gap in the wages of natives and
immigrants of similar skills. Finally, our results do not seem to be driven by the relative demand for
immigrants across locations. First, we do not observe a systematic relationship between immigrant job
opportunities and city size, and second, if the relative concentration of immigrants was driven by a
relatively higher labor demand in larger cities, we would see higher – not lower – immigrant wages in these
larger cities.
2Consumption in the country of origin can happen in various forms. It could be that immigrants spend a portion of their time in
the home country, or that they send remittances to their relatives, or that they save for the future while intending to return to
their country of origin. All these are equivalent from the point of view of the model. See Dustmann (1997) for savings decisions
and return migration.

3In order to obtain this result, wage differences between workers cannot be competed away. This means that we depart from
standard perfectly competitive models of the labor market and instead consider wage bargaining. See Becker (1957) and Black
(1995).
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To assess the economic importance of the role of expenditures in the home country, in the third part of the
paper we provide a quantitative version of the model and estimate the key parameters using heterogeneity
across immigrants in origin price levels. We complement these estimates with parameters from prior
literature to perform quantitative exercises. Specifically, we rely on Albouy (2016), Combes and Gobillon
(2014), and Saiz (2010). Our baseline estimates, which are obtained only using labor market data, imply
that immigrants’ average share of total expenditure for the home country is around 16 percent.4 This means
that the distribution of immigrants across locations and their wages relative to those of natives is consistent
with immigrants consuming around 16 percent of their income in their country of origin. This aligns well
with the direct evidence provided using consumption data, which is not used when estimating the model.
This magnitude suggests that the home country is economically important to immigrants and has a strong
influence on where immigrants decide to settle and on their wages, which in turn has important
consequences for the host country. In line with the observed heterogeneity by country of origin, we
estimate an elasticity of substitution between consuming locally and in the country of origin of 2.6,
consistent with the higher concentration and lower wages in large cities of immigrants from origins with
lower price levels.5

We use our estimated model to compute the counterfactual distribution of population, wages, and economic
activity when immigrants do not care about consuming in their home country and therefore are identical to
natives. This allows us to quantify how immigrant location choices affect host countries. Our main finding
is that there is a significant redistribution of economic activity from small, unproductive cities to large,
productive ones as a consequence of immigrants’ location choices.6 With current levels of immigration, we
show that low-productivity cities are around 10 percent smaller, while those with high productivity are
around 15 percent larger compared to the counterfactual. This movement of economic activity towards
more productive locations has aggregate implications. We estimate that this displacement of economic
activity towards larger cities has increased the aggregate productivity of workers by around 1 percent.

We conclude our analysis by exploring how these changes in economic activity across space affect native
workers’ welfare. First, immigrants move economic activity toward more productive locations, helping to
expand tradable goods production. Second, they affect local consumption of non-tradables through two
channels. On the one hand, given that part of what immigrants earn is spent in their countries of origin,
each immigrant household (relative to a similar-looking native household) tends to have lower demand for
and, hence, reduces prices of local non-tradable goods, which is positive for native workers’ welfare. On the
4We also analyze how sensitive this estimate is to the various parameters that we borrow from the existing literature. Using a large
number of alternatives, we obtain a range of estimates for the average share of consumption in home country that goes from 11 to
19 percent.

5The range of estimates that we find for this parameter goes from 2.5 to 3. See previous footnote.
6Large, expensive cities are so, in the context of our model, because they are more productive. See Albouy (2016). In related work,
Hsieh and Moretti (2017) show how housing constraints are responsible in part for the smaller than optimal size of the most
productive cities. This paper shows that immigrant location choices reduce these constraints. On optimal city size see also
Eeckhout and Guner (2014).
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other hand, many immigrants concentrate in large, expensive, and productive locations, which tends to
increase the aggregate local demand for non-tradables in these cities. Combining all these forces we
estimate that, at current levels of immigration, native workers’ welfare is around .35 percent higher as a
consequence of immigrants’ location choices.

This paper extends the seminal work of Borjas (2001).7 According to Borjas (2001), immigrants “grease the
wheels” of the labor market by moving into the most favorable local labor markets. Within a spatial
equilibrium framework, this means that they pick cities where wages are highest relative to living costs and
amenity levels. Thus, in this context, immigrants do not necessarily choose the most productive cities, or
those with the highest nominal wages. Instead, in our model, migrants prefer high-nominal-income cities
because they care less than natives about local prices. This is a crucial difference that has important
consequences for both the distribution of economic activity across space and the general equilibrium.
Moreover, this insight has also important implications for empirical studies that estimate the effect of
immigration on the labor market by comparing metropolitan statistical areas (Card 1990; Altonji and Card
1991; Borjas et al. 1997; Card 2005; Lewis 2012; Llull 2017; Glitz 2012; Borjas and Monras 2017; Monras
2015b; Dustmann et al. 2017; Jaeger et al. 2018).8 In particular, it provides an explanation for the positive
correlation between wage levels and immigrant shares across metropolitan statistical areas (MSAs), and,
given the persistence in city size rankings (Duranton 2007), why immigrants keep settling in the same
locations decade after decade.

This paper is also related to a large body of recent work on quantitative spatial equilibrium models,
including Redding and Sturm (2008), Ahlfeldt et al. (2015), Redding (2014), Albouy (2009), Fajgelbaum
et al. (2016), Notowidigdo (2013), Diamond (2015), Monras (2015a), Caliendo et al. (2015), Caliendo et
al. (Forthcoming), and Monte et al. (2015), among others, who explore neighborhoods within cities, the
spatial consequences of taxation, local shocks, endogenous amenities, the dynamics of internal migration,
international trade shocks, and commuting patterns.9 However, only Monras (2015b), Piyapromdee (2017)
and more recently Burstein et al. (2018) use spatial equilibrium models to study immigration. Relative to
these papers, we uncover novel facts that we use to understand general equilibrium effects of immigration
that were unexplored until now. In fact, much of the literature on immigration ignores general equilibrium
effects. Many studies compare different local labor markets – some that receive immigrants and some that
do not (Card 2001) – or different skill groups (Borjas 2003). Neither of these papers, nor the numerous
ones that followed them, are well suited to exploring the general equilibrium effects of immigration, and
only a handful of papers use cross-country data to speak to some of those effects (Di Giovanni et al. 2015).
Within-country general equilibrium effects are, thus, completely under-explored in the immigration
literature.
7There are other papers with models that help to make arguments similar to the one made in Borjas (2001), such as Bartel (1989)
and Jaeger (2007).

8Dustmann et al. (2016) provide a recent review of this literature.
9Redding and Rossi-Hansberg (Forthcoming) provide a recent review of this literature.
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Finally, this paper also ties in with a significant amount of literature that investigates the effects of migrants
on housing markets and local prices more generally. There is evidence that suggests that Hispanic migrants
tend to settle in expensive MSAs and that they exert pressure on housing price(Saiz 2003, 2007; Saiz and
Wachter 2011). Relative to these papers, we document broader patterns in the data that are in line with
this evidence, and we provide a mechanism that can account for these facts and a quantitative spatial
equilibrium model that highlights its importance. There is also some literature showing that price levels in
high-immigrant locations may decrease relative to low-immigrant locations (Lach 2007; Cortes 2008).
This is usually explained by the impact that immigration has on the cost of producing some local goods. We
abstract from this mechanism in this paper, but we could easily integrate it into our model.

In what follows, we first describe our data in section 2. In section 3, we then introduce a number of facts
describing immigrants’ residential choices, wages, and consumption patterns. In section 4, we build a
model that rationalizes these facts. We estimate a quantitative version of this model in section 5 and use
these estimates to study the contribution of immigration to the spatial distribution of economic activity.
Section 6 concludes.

2 Data

For this paper, we rely on various publicly available data sets for the United States. For labor-market
variables, we mainly use the US Census, the American Community Survey (ACS), and the Current
Population Survey (CPS), all available on Ruggles et al. (2016) and widely used in previous work. For
consumption, we combine a number of data sets that allow us to (partially) distinguish between natives’ and
immigrants’ consumption patterns. These include the New Immigrant Survey and the Consumer
Expenditure Survey. For country of origin data we use price levels estimated by the World Bank.10 We
describe these various data sets below.

2.1 Census, American Community Survey, and Current Population
Survey data

First, we use CPS data to compute immigrant shares, city size, and average (composition-adjusted) wages.
The CPS data are gathered monthly, but the March files contain more detailed information on yearly
incomes, country of birth, and other variables that we need. Thus, we use the March supplements of the
CPS to construct yearly data. In particular, we use information on the current location – mainly MSAs – in
which the surveyed individuals reside, the wage they received in the preceding year, the number of weeks
that they worked in the preceding year, and their country of birth. We only consider male wage and salary
workers who are not in school and report positive weeks and hours worked in our sample, and we define
10We have also used per capita GDP from the Penn World Tables to check that our results are robust to using GDP per capita

instead of price indices in the home country.
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immigrants as individuals born outside the United States. This information is only available after 1994, and
so we only use CPS data for the period 1994-2011. To construct composition-adjusted wages, we use
Mincerian wage regressions in which we include racial categories, marital status categories, four age
categories, four educational categories, and occupation and MSA fixed effects. The four education
categories are high school dropouts, high school graduates, some college, and college graduation or
more.

Second, we use the census of population data for the years 1980, 1990, and 2000. These data are very
similar to the CPS, except that the sample size is significantly larger – from a few tens of thousands of
observations to a few million observations. After 2000, the US census data are substituted on IPUMS by
the ACS. The ACS contains MSA information only after 2005, and so we use these data. Again, the
structure of these data is very similar to the census and CPS data. Our treatment of the variables is
identical in each case.

We also use these data to compute local price indices. To do this, we follow Moretti (2013) and apply his
code to ACS and census data. From that, we obtain a local price index for each of the MSAs in our sample,
which takes the variation in local housing cost into account.11 The CPS does not contain a number of
variables that are used for this computation – in particular housing price information – which explains why
we cannot compute local price indices using CPS data.

To give a sense of the metropolitan statistical areas driving most of the variation in our analysis, table 1
reports the MSAs with the highest immigrant share in the United States in 2000, together with some of
the main economic variables used in the analysis. As we can see in table 1, most of the MSAs with high
levels of immigration are also large and expensive and pay high wages. The gap in earnings between natives
and immigrants is also large in these cities. In this general description, there are a few notable outliers,
which are mostly MSAs in California and Texas relatively close to the US-Mexico border.

2.2 New Immigrant Survey and Consumer Expenditure Survey
data

To explore whether immigrants consume less locally than natives, we employ two different data sets. First,
we use data from the New Immigrant Survey to document remittance behavior. While not a large data set,
it is the only one to our knowledge that provides information on both the income and the amount remitted
at the individual or household level for immigrants residing in the United States. These data cover newly
admitted legal residents.

The second data set that we use is the Consumer Expenditure Survey, which is maintained by the Bureau of
11We use the version of Moretti’s price index that is calculated as the weighted sum of local housing cost and the cost of

non-housing consumption, which is assumed to be the same across areas. Local housing costs are measured as the average of the
monthly cost of renting a two- or three-bedroom apartment in an MSA.
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Table 1. List of top US cities by immigrant share in 2000

MSA Immig. (%) Size rank Population Weekly wage Price index Wage gap (%)
Miami-Hialeah, FL 64 23 1,056,504 332 1.13 -20
Los Angeles-Long Beach, CA 48 2 6,003,886 395 1.20 -24
McAllen-Edinburg-Pharr-Mission, TX 44 88 229,812 258 0.88 -16
San Jose, CA 44 25 888,632 563 1.52 -8
Salinas-Sea Side-Monterey, CA 40 146 120,699 355 1.22 0
El Paso, TX 40 70 291,665 300 0.92 -14
Brownsville-Harlingen-San Benito, TX 38 134 137,429 275 0.90 -17
New York, NY-Northeastern NJ 36 1 8,552,276 454 1.22 -19
Visalia-Tulare-Porterville, CA 33 125 155,595 306 0.95 -7
San Francisco-Oakland-Vallejo, CA 33 6 2,417,558 494 1.38 -10
Fort Lauderdale-Hollywood-Pompano Beach, FL 33 28 799,040 393 1.17 -12
Fresno, CA 30 56 396,336 327 0.98 -8
San Diego, CA 29 15 1,306,175 411 1.19 -13
Santa Barbara-Santa Maria-Lompoc, CA 29 112 176,133 390 1.25 -8
Riverside-San Bernardino, CA 28 14 1,428,397 388 1.07 -11
Ventura-Oxnard-Simi Valley, CA 28 61 362,488 460 1.23 -17
Stockton, CA 27 83 246,980 386 1.04 -14
Houston-Brazoria, TX 26 8 2,191,391 427 1.04 -18
Honolulu, HI 26 55 397,469 393 1.23 -4
Modesto, CA 25 102 203,134 372 1.03 -3

Notes: This table shows a number of statistics for the sample of metropolitan statistical areas with the highest immigrant shares.
These statistics are based on the sample of prime-age workers (25-59) from the 2000 census. Weekly wages are computed from
yearly wage income and weeks worked. Local price indices are computed following Moretti (2013). The wage gap is the gap in
wage earnings between natives and immigrants (a negative number means that natives’ wages are higher), controlling for observable
characteristics.

Labor Statistics and has been widely employed to document consumption behavior in the United States. It
is a representative sample of US households and contains detailed information on consumption expenditure
and household characteristics. Unfortunately, it contains no information on birthplace or citizen status,
which is why it is impossible to directly identify immigrants. Instead, we rely on one of the Hispanic
categories that identifies households of Mexican origin in the years 2003 to 2015.12 The data set contains
around 30,000 households per year, of which around 7 percent are of Mexican origin.

2.3 Real exchange rate data

The World Bank provides real exchange rates with respect to the United States for a large number of
countries in its International Comparison Program database.13 These data expand the 89 countries of
origin that we use in our estimation exercise.14 In table 2, we provide a list of the top and bottom 10
12Monras (2015b) shows that the overlap between individuals identified as Hispanics of Mexican origin and Mexican-born

individuals is around 85 percent in census data. This gives us confidence that, by using the Hispanic variable in Consumption
Expenditure data, we are capturing a large number of Mexican-born individuals.

13The exact title of the series is “Price level ratio of PPP conversion factor (GDP) to market exchange rate.”
14An alternative source of similar information is provided by the OECD and the Penn World Tables. The OECD also estimates

price levels of various countries. The number of countries that the OECD covers is smaller, which is why we report estimates in
the paper using the World Bank data, although estimates for OECD countries may be more reliable because they cover richer,
more developed, countries. We obtain similar estimates using OECD data. We also obtain similar estimates using the GDP per
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countries in terms of the average real exchange rate with respect to the United States over the years 1990,
2000, 2010. Prices in countries like Norway and Japan are around 35 percent higher than in the United
States. However, there are not many countries in the world where prices are higher than in the United
States. Australia, ranked 10th in the table, is only 7 percent more expensive than the United States. On the
other end, prices in countries like Vietnam (with large immigrant communities in the United States) have
prices that are only 20 percent of those in the United States.

Table 2. Countries with the highest and the lowest real exchange rates

Highest Lowest
Norway 1.36 Vietnam 0.20
Japan 1.34 Pakistan 0.21
Bermuda 1.34 Yemen 0.23
Denmark 1.30 Egypt 0.24
Switzerland 1.29 Sierra Leone 0.24
Sweden 1.25 Sri Lanka 0.24
Finland 1.22 Nepal 0.25
United Kingdom 1.10 Indonesia 0.26
France 1.07 Tanzania 0.26
Australia 1.07 Nigeria 0.26

Notes: This table lists the top and bottom 10 countries with the highest and the lowest average real exchange rate with respect to
the United States according to real exchange rate data from the World Bank from the years 1990, 2000 and 2010.

3 Empirical evidence

In this section, we start by documenting a series of facts about immigrants’ location choices and wages. In
particular, we show that immigrants concentrate much more than natives in large, expensive cities and that
they tend to earn less than natives there. We also demonstrate that these patterns are stronger for
immigrants coming from countries with lower price levels, as measured by the real exchange rate, and for
Mexicans who moved to or within the United States in years with low real exchange rates. We then show
that Mexicans from poorer origin states in Mexico disproportionately move toward richer states of
destination in the United States. We also show that the patterns are stronger for immigrant groups that are
likely to be less attached to the United States. We argue that these patterns are driven by the differential
consumption patterns of natives and immigrants, which we document by showing that immigrants tend to
consume less than similar-looking natives at the local level.

3.1 Immigrants' location choices and city size

The first fact that we document in this paper is that immigrants tend to live in larger, more expensive cities
in greater proportions than natives. This is something that was known to some extent in the literature

capita in the country of origin, obtained from the Penn World Tables, to proxy for the price index.
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(Eeckhout et al. 2014; Davis and Dingel 2012) but here we document it much more systematically; we use
a much larger number of data sets and we expand the existing literature by showing that there is also a
strong relationship between immigrant shares and local price indices.

A simple way to document this fact is to regress the distribution of immigrants relative to the distribution
of natives on city size or price level. In order to do this, we define the relative immigrant share as the share
of immigrants living in city c divided by the share of natives living in city c and regress this measure (in
logs) on the size or price level of city c. More specifically, we run the following regression:

ln
(Immc,t

Immt
/
Natc,t

Natt

)
= αt + βt ln Pc,t + εc,t, (3.1)

where Immc,t is the number of immigrants and Natc,t is the number of natives in city c at time t. When
the subscript c is omitted, the variables represent the total number of immigrants or natives living in the
country in a particular time period.15 Pc,t is either the total number of people in the city or its price level.
We run separate regressions for each year.

Figure 1 shows these relationships using data from the 2000 census. In the left-hand panel, we observe
that, even if there is some variance in the relative immigrant share across metropolitan statistical areas,
there is a positive and statistically significant relationship between the distribution of immigrants and city
population. The marker sizes are proportional to the respective city price indices and indicate that the more
populous cities also tend to be more expensive. The relationship between the relative immigrant share and
price indices shown in the right-hand panel is even stronger, and the linear fit is better.16 Here, marker
sizes reflect city population levels. While there are some outliers, mainly along the US-Mexico border, a
city with a local price index that is 1 percent higher is associated with an 8 percent higher relative
immigrant share. In appendix A.3, we show that this relationship also holds when using commuting zones
instead of MSAs.17 This evidence is in line with the contemporaneous paper by Albouy et al. (2018), which
argues that immigrants live in relatively high-nominal wage, low-amenity locations.

In figure 2, we investigate how these relationships have evolved over time. To show this, we first run a
linear regression following equation 3.1 for each of the years displayed along the x-axis of the figure against
the city size or the price index, and we then plot the various estimates and confidence intervals for these
elasticities.
15We only use urban population for the entire analysis. Non-urban local labor markets are usually defined by commuting zones

(Autor et al. 2013). To define non-urban commuting zones we need information on county of residence, which is not provided
for ever year in CPS data. Urban commuting zones and MSAs are essentially the same.

16This is also the case when we include both city price and city size in a bivariate regression.
17Commuting zones are a partition of the US territory. Commuting zones can be divided between urban and rural commuting

zones. Urban commuting zones are equivalent to MSAs, whereas rural commuting zones are not captured by MSA information.

11



Figure 1. City size, price index, and relative immigrant share

Notes: This figure shows the relationship between the relative share of immigrants in an MSA and the MSA population (left) and
price index (right). The relative share of immigrants is measured as the number of immigrants in the MSA relative to all immigrants
in the United States divided by the number of natives in the MSA relative to all natives in the United States. The figure is based on
the sample of prime-age workers (25-59) from the 2000 census. The MSA price indices are computed following Moretti (2013).
Each dot represents one of 219 MSAs in the sample. Marker sizes reflect MSA price indices in the left-hand plot and population
level in the right-hand plot.

Figure 2. Evolution of the city size/price elasticity of the relative immigrant share

Notes: Each dot in this figure shows the cross-MSA elasticity between the relative share of immigrants in an MSA and the MSA
population (left) and the price index (right), for each year indicated in the x-axis. The relative share of immigrants is measured as
the number of immigrants in the MSA relative to all immigrants in the United States divided by the number of natives in the MSA
relative to all natives in the United States. Vertical lines represent 95% confidence intervals. This figure uses census, ACS, and CPS
data from 1980 to 2011. Price indices are computed following Moretti (2013) and can only be computed when census and ACS
data are available.

The left-hand panel in figure 2 shows that the relationship between the relative immigrant share and city
size has been positive since the 1980s and has become slightly stronger over time. While in 1980 the
elasticity was around 0.3 percent, it has increased over the years to reach almost 0.5 percent when using the
census data. We observe a similar trend in the CPS data, but estimates are smaller and noisier, driven by
measurement error of city sizes. The elasticity of immigrant shares and local price indices first decreased
from around 9 to 7 percent between 1980 and 1990 but has remained relatively stable since then.
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3.2 Native - Immigrant wage gaps

In this subsection, we investigate how the gap in (composition-adjusted) wages between natives and
immigrants is related to city size and city prices. If wages reflect, at least in part, the value of living in a
location – which is a natural result in non-competitive labor market models, see section 5 – we should
expect the relationship between wage gaps and city size and city prices to be the mirror image of relative
location choices documented in section 3.1. To investigate this, we run Mincerian type regressions of the
following type:

ln wi,c,t = α1t + α2Immi,c,t + βImmi,c,t ∗ ln Pc,t + γ ln Pc,t + ϕXi,c,t + εi,c,t (3.2)

where i indexes individuals, c indexes cities, t indexes years, Imm is an indicator variable for i being an
immigrant, ln P indicates city size or city prices, and X contains observable individual characteristics.18

An estimate of β < 0 means that the gap in wages between natives and immigrants is larger in large or
more expensive cities.19 Note that these regressions can also be used to compute city-specific wage gaps
and immigrant-native wage gaps, which are useful for visualizing the estimate of β. In the results that we
report in the main text, we do not interact the controls Xi,c,t with the immigrant dummy. Not doing so
assumes that the returns to observable characteristics are the same between natives and immigrants, which
is what we later implicitly assume in the model. In table A.1, discussed in appendix A.1, we show that the
results do not change if we interact the controls with an immigrant dummy.

As before, we present the results in two steps. Figure 3 shows the estimates using data from the 2000
census. In the left-hand panel, we plot the difference in composition-adjusted wages between natives and
immigrants in our sample of metropolitan statistical areas against the size of these cities.20 The relationship
is negative and strong. The estimate is -0.038, meaning that if a city is 10 percent larger, the gap in wages
between natives and immigrants is 0.38 percent larger. Moreover, the relationship between
native-immigrant wage gaps and city size is very tight. The R squared is around 0.46, and the standard
errors of the estimate are small. In appendix A.3, we show that this result also holds when using
commuting zones instead of MSAs. The results also hold when we exclude Mexicans – which is the main
immigrant group in the US – from the wage regressions, as can be seen in table A.1 in the appendix.

One way to assess the stability of the relationship between native-immigrant wage gaps and city size over
18The individual controls are five dummies for race (white, black, American Indian/Aleut/Eskimo, Asian/Pacific Islander, other),

five for marital status (married, separated, divorced, widowed, never married/single), four age groups (three 10-year intervals
from 25 to 54 and 55 to 59), four education categories (high school dropout, high school graduate, some college, college
graduate or more), and 82 occupation categories, which are based on the grouping of the 1990 occupation codes from
https://usa.ipums.org/usa/volii/occ1990.shtml.

19We also obtain β < 0 when including year and MSA fixed effects using multiple years of data. See, for example, table 4.
20We generate these wage gaps at the city level by running a regression similar to 3.2 but interacting the immigrant dummy with

MSA dummies instead of population and taking the coefficients of these interactions as city-specific wage gaps.
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Figure 3. City size, price index, and wage gaps

Notes: This figure plots the relationship between the gap in wages between immigrants and natives (controlling for observable
characteristics) and the metropolitan statistical area (MSA) population and price index. A negative number for the native-immigrant
wage gap means that immigrants are paid less than natives in that MSA. The figure is based on the sample of prime-age male workers
(25-59) from the 2000 census. The MSA price indices are computed following Moretti (2013). Each dot represents one of 219
MSAs in the sample. Marker sizes reflect MSA price indices in the left-hand plot and population level in the right-hand plot.

time is estimating the model for each year. The results are shown in figure 4. As before, we show the
estimates using both census and CPS data over a number of years between 1980 and 2011. The relationship
remains tight at around 0.035 through the entire period in both data sets. The right-hand panels of figures
3 and 4 show the relationship between native-immigrant wage gaps and local price levels. We also observe
a negative and tight negative relationship. If anything, it seems that over time, this relationship has become
a little weaker but remains at around -0.36.

To the best of our knowledge, this is the first paper to document this very strong feature of the data in the
United States. It suggests that, for whatever reason, immigrants who live in larger, more expensive cities are
paid less (relative to natives) than immigrants who live in smaller, less expensive cities.21 This is not driven
by the composition of immigrants across US cities. In figures 3 and 4, we control for observable
characteristics, which include education, race, marital status, occupation, and so forth. Furthermore, we
check that this relationship prevails for each education group independently by running separate
regressions by education category, and we check that it is robust to controlling for immigrant networks,
imperfect native-immigrant substitutability, and legal status, as reported in appendix A.1. We discuss this
in more detail in section 3.5.
21On average, immigrants earn less than natives, but this is driven mostly by immigrant wages from lower-income countries and by

immigrants of all income levels in larger cities.
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Figure 4. Evolution of the city size/price elasticity of the wage gap

Notes: Each dot in this figure shows the cross-MSA elasticity between the relative gap in wages between immigrants and natives
(controlling for observable characteristics) in a metropolitan statistical area and the MSA population (left) and price index (right)
for each year indicated in the x-axis. This figure uses census, ACS, and CPS data from 1980 to 2011. Price indices are computed
following Moretti (2013) and can only be computed when census and ACS data are available.

3.3 Immigrant Heterogeneity

3.3.1 Heterogeneity by real exchange rate

In section 5 below, we argue that the results reported so far can be explained by the fact that part of what
immigrants consume is related to the home country. This implies that if there is some degree of
substitution between consuming locally or consuming in the country of origin, the patterns documented so
far should be stronger for immigrants coming from countries of origin with lower price levels relative to the
United States or, in other words, lower real exchange rates with respect to the US dollar.

To show that this is indeed the case, we perform two alternative exercises in this subsection. First, we show
that the relationships between local price indices and both location choices and wage gaps are stronger for
immigrants from countries with lower real exchange rates. We use both across and within-country
variation to document this fact. Second, we use exchange rate fluctuations between Mexico and the United
States to show that these patterns are stronger for Mexicans that migrate to the United States when the real
exchange rate of the Mexican peso is low.

Before using a regression framework, we first show in a simple graph the elasticities of relative locations
and wage gaps of immigrants from different countries of origin as a function of the real exchange rate for
the year 2000. For this, we estimate equation 3.1 at the city-origin level (i.e., we replace Imm by the
immigrant population from the respective origin, and we estimate β for each origin). We then estimate the
same specification with the wage gaps as dependent variable, which are calculated for each city as the
difference in natives’ and immigrants’ mean residual obtained from a regression of the wage on the control
vector X (see equation 3.2).
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One challenge of this exercise is that there are some countries of origin for which we observe immigrants
only in a subset of the MSAs of our sample, and hence there are some zeros when computing relative
immigrant shares at the MA-origin level. To address this, we concentrate on the top 100 MSAs by size
and the top 89 sending countries.22

Figure 5 shows the plots of the city price elasticities and city size elasticities of the relative immigrant share
against real exchange rates in panel A and the elasticities of the wage gap in panel B. All plots show
statistically significant relationships that go in the expected direction. Panel A shows that the elasticity of
the relative share of immigrants with respect to city size or city price from countries with lower real
exchange rates is higher. This means that immigrants from low price index countries concentrate more in
bigger and more expensive cities than immigrants from richer countries of origin. The relationship of the
elasticity of the wage gap with respect to city size or city price and real exchange rates is the mirror image of
the relative location choices.23 As can be seen in panel B, the elasticity of the wage gap is higher for
immigrants from higher price indices, meaning that the difference in wages between natives and
immigrants does not increase as much for immigrants from high price, richer countries of origin. Overall,
these graphs show that there is substantial variation across countries of origin, which is well aligned with
the role that differences in prices should play in shaping the importance of home country expenditures for
immigrants from different countries of origin.24

To document these relationships more systematically, we expand equations 3.1 and 3.2 by interacting the
city variable directly with the real exchange rate (RER) and use data not just for 2000 but for all our
available censuses also. In particular, we estimate regressions of the following type:

ln(Immc,o,t

Immo,t
/
Natc,t

Natt
) = α1 ln Pc,t + α2 ln RERo,t + α3 ln Pc,t ∗ ln RERo,t + δt + (δo + δc) + εc,t (3.3)

ln wi,c,t = β1 ln Pc,t + β2 ln RERo,t + β3 ln Pc,t ∗ ln RERo,t + δt + (δo + δc) + ϕXi,c,t + εi,c,t (3.4)

where as before ln Pc,t denotes the population or the price level of MSA c, and RERo,t is the real exchange
rate of origin country o with respect to the United States. δo and δt are country of origin and year fixed
effects, respectively. We estimate the relative share equation using a PPML regression model in order to
deal with the incidence of zeros (Santos Silva and Tenreyro 2006). The wage regressions are simply
22Different selections of MSAs lead to slightly different selections on the number of sending countries, which results in small

changes in the estimates. Expanding the number of MSAs tends to introduce more measurement error, which attenuates the
estimates of the regressions with many fixed effects. Reducing the number of MSAs obviously reduces the number of
observations, which has small consequences on the point estimates and confidence intervals.

23Recall that the wage gap is defined as immigrant wage minus native wage. Therefore, a negative elasticity indicates an increasing
wage gap.

24An alternative to this exercise is to see if the interaction of the immigrant dummy and city size or city price of equation 3.2 is
higher at lower quantiles of the wage distribution. We show that this is indeed the case in figure A.1 of the appendix.
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Figure 5. City size/price elasticity of relative immigrant share and wage gap by origin price level

Panel A: Relative immigrant shares

Panel B: Wage gap elasticities

Notes: This figure uses data from the 2000 census to show the elasticity between the relative immigrant shares (panel A) and the
native-immigrant wage gaps (panel B) and the city size and city price, for each of the different countries of origin, as a function
of the country of origin price level. Hence, each dot represents an estimate of the coefficient β in equation 3.1 and equation 3.2,
restricted to each country of origin.

extended Mincerian type regressions like the ones we used before, since ln RERo,t is zero for individuals
born in the United States and a continuous variable instead of the immigrant dummy.

The estimates of interest are α3 and β3. A negative estimate of α3 means that immigrants from cheaper
countries tend to concentrate more in larger, more expensive cities. Similarly, a positive estimate of β3

implies that the wage gap of immigrants from these countries of origin is larger in larger, more expensive
cities. When including origin and location fixed effects (δo and δc), the identifying variation comes from
RER fluctuations across decades for each country of origin. When not including the fixed effects, the
identifying variation comes from comparison across country of origin.

We present the results on relative immigrant shares in table 3. In the first column, we only include the real
exchange rate. A positive estimate means that the distribution of immigrants from countries of origin with
higher exchange rates tends to be more similar to the distribution of natives. This is because the relative
immigrant share is on average higher if the distributions of immigrants and natives are more similar. The
relationship is not very strong, however. In the second column, we include the population. This replicates
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Table 3. Immigrant heterogeneity: location choices

(1) (2) (3) (4) (5) (6) (7)
Rel. share Rel. share Rel. share Rel. share Rel. share Rel. share Rel. share
PPML PPML PPML PPML PPML PPML PPML

(ln) RER 0.141* 0.141* 0.141* 0.227*** 0.160** 0.145*** -0.0891*
(0.0792) (0.0779) (0.0748) (0.0786) (0.0721) (0.0392) (0.0532)

(ln) Population in MSA 0.465*** 0.314*** -0.0496
(0.0727) (0.109) (0.219)

(ln) City price 2.119*** 1.962*** -0.269*
(0.285) (0.314) (0.154)

(ln) Population in MSA x (ln) RER -0.215*** -0.207***
(0.0634) (0.0508)

(ln) City price x (ln) RER -0.232** -0.352***
(0.0926) (0.102)

Observations 26,700 26,700 26,700 26,700 26,700 26,700 26,700
Year FE yes yes yes yes yes yes yes
MSA FE no no no no no yes yes
Country origin FE no no no no no yes yes

Notes: This table shows regressions of relative immigrant shares and wages on population and city prices, real exchange rates (RER),
and their interaction. The regressions are limited to the top 100 MSAs in size and 89 sending countries for the years 1990, 2000,
and 2010. Standard errors clustered at the MSA-country of origin level are reported. We weight each observation by the number of
individuals in a year-MSA-origin cell. * significant at the 0.10 level; ** significant at the 0.05 level; *** significant at the 0.01 level.

the result we showed before. The relative share of immigrants is increasing in city size and city price, as
shown in column 3. In column 4, we introduce the interaction between real exchange rates and city sizes.
A negative estimate suggests that the relative concentration of immigrants from high exchange rate
locations (e.g., Japan, Germany, or the United Kingdom) in larger cities is less strong than for immigrants
from lower price indices (e.g. India or China). Column 5 repeats the specification of column 4 but uses city
prices instead of city sizes. The estimate is, again, negative, suggesting that immigrants from low price
index countries disproportionately locate in larger and expensive cities. The identifying variation in
columns 4 and 5 comes from comparing different countries of origin. In columns 6 and 7, which are our
preferred specifications, we include country of origin and location fixed effects. This means that we
compare the relative location of immigrants within each country of origin as a function of exchange rate
fluctuations. The estimates using this variation are quite similar in magnitude to the ones using cross-origin
variation.

Table 4 repeats the exercise for wages. Table 4 shows that relative wages of immigrants are essentially the
mirror image of relative location choices. In column 1, we include the real exchange rate in an otherwise
Mincerian regression. This shows that immigrants from high price index countries tend to have higher
wages than the ones from low price index countries. This likely reflects a combination of the unobservable
skills brought to the United States and the outside option in the wage determination process. In the second
column we include the size of the location, and in the third column we include city prices. As it is well
known, larger and more expensive cities tend to pay higher wages, both to immigrants and to natives. In
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column 4 we include the interaction between city size and country of origin real exchange rate. A positive
coefficient means that for countries of origin with high price indices, the city price premium increases more
than for lower price countries of origin, and similarly, with city prices, as shown in column 5. Columns 6
and 7 repeat the exercise controlling for country of origin and location fixed effects (i.e., using
within-origin variation). The results are, in what is our preferred specification, quite similar to those in
columns 4 and 5.

Table 4. Immigrant heterogeneity: wage gaps

(1) (2) (3) (4) (5) (6) (7)
(ln) Wage (ln) Wage (ln) Wage (ln) Wage (ln) Wage (ln) Wage (ln) Wage

(ln) RER 0.145*** 0.181*** 0.180*** 0.152*** 0.171*** 0.0330** 0.0916***
(0.0157) (0.0134) (0.0109) (0.0121) (0.0105) (0.0136) (0.0155)

(ln) Population in MSA 0.0603*** 0.0666*** 0.0896***
(0.00600) (0.00518) (0.0287)

(ln) City price 0.722*** 0.742*** 0.379***
(0.0776) (0.0776) (0.0752)

(ln) Population in MSA x (ln) RER 0.0531*** 0.0485***
(0.0104) (0.00393)

(ln) City price x (ln) RER 0.143*** 0.0876***
(0.0336) (0.0276)

Observations 3,083,257 3,083,257 3,083,257 3,083,257 3,083,257 3,083,257 3,083,257
R-squared 0.370 0.379 0.380 0.379 0.381 0.391 0.390
Xs yes yes yes yes yes yes yes
Year FE yes yes yes yes yes yes yes
MSA FE no no no no no yes yes
Country origin FE no no no no no yes yes

Notes: This table shows regressions of wages on population and city prices, real exchange rates (RER), and their interaction. The
(ln) real exchange rate for natives is equal to 0; hence, the interaction between the real exchange rate and MSA population size or
price level is the differential slope in wages between natives and immigrants as a function of the real exchange rate. The regressions
are limited to the top 100 MSAs in size and 89 sending countries for the years 1990, 2000, and 2010. Standard errors clustered at
the MSA-country of origin level are reported. * significant at the 0.10 level; ** significant at the 0.05 level; *** significant at the 0.01
level.

One caveat of the results shown in tables 3 and 4 is that we can only use exchange rate variation over the
10-year gaps when census data is available. To complement this evidence we also use higher frequency
fluctuations in real exchange rates. Exchange rate fluctuations are common and difficult to anticipate over
short time horizons.25 More concretely, we use variation in the exchange rate between the United States
and Mexico for each year and focus our analysis on Mexican immigrants who move to the United States
from abroad or who move within the United States across states in a given year. We investigate whether
these immigrant movers concentrate more in large cities in years when prices in their home country are
lower. For this exercise, we use the yearly CPS data and concentrate on Mexican migrants, as they are by
far the largest immigrant group, and thus measurement error is smaller. We can only compute city size
25In this paper, we complement the evidence shown in Nekoei (2013). Exchange rate fluctuations affect not only the intensive

margin of immigrant labor supply decisions (i.e., hours worked) but also, and very importantly, the extensive margin (i.e.,
location choices).
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Figure 6. City size elasticity of relative immigrant share and wage gap of Mexicans

Notes: This figure uses data from the CPS 1994-2011 to show the relationships between the relative immigrant share and the
(composition-adjusted) wage gap of Mexican immigrants who changed location during the indicated year and the city size elasticity.
More specifically, we estimate the elasticity for each year and plot it against the average real exchange rate of the Mexican peso to
the US dollar during that year. Hence, each dot represents an estimate of the coefficient β for the particular year based on equations
3.1 and 3.2. We can only compute city size elasticities because price indices can only be computed using ACS and census data,
which is available only in selected years.

elasticities because CPS data does not include the necessary information to compute city price levels as in
Moretti (2013).

As before, we estimate equations 3.1 and 3.2 using Mexican movers separately for each year and plot the β

coefficients against the average real exchange rate of the Mexican peso to the US dollar during that year.26

The two plots in figure 6 show a linear fit that goes in the expected direction. The lower the prices in
Mexico are relative to US prices, the more positive is the elasticity of the relative share of Mexican
immigrants and the more negative the elasticity of the wage gap with respect to city size.

3.3.2 Heterogeneity by state of origin in Mexico

To explore immigrant heterogeneity even further, in this subsection we use data on Mexican flows from
particular states of origin in Mexico to particular states of destination in the United States.27 What we
have argued would suggest that immigrants from low price index origins in Mexico would
disproportionately move to high price index destinations in the United States.

Unfortunately, we do not have local price index data for Mexican locations. Instead we use GDP per capita
at the state level to proxy for local price indices. There is usually a strong correlation between price levels,
wages levels, and GDP per capita, which suggests that using GDP per capita is a good proxy.

To investigate the heterogeneity in migration flows by Mexican state of origin we use the following
estimation equation:
26We do not take the log of the left-hand side of equation 3.1 to avoid losing MSAs without Mexican immigrant movers.
27The publicly available Matricula Consular data is only available at the state level.

20



Fij = β1 ln Pi + β2 ln Pj + β3 ln Pi ∗ ln Pj + (δi + δj) + εij (3.5)

where Fij is either the fraction of all immigrants from origin i that move to destination j or the log of this
fraction, ln Pi is the GDP per capita in i, and ln Pj is the GDP per capita in j. In some specifications we
also control for the level of population at origin and destination, or by origin and destination fixed effects.
Our main hypothesis is that β3 is negative. If β3 < 0 it means that there are relatively less flows to high
GDP pc destinations from higher GDP pc origin states.

Table 5. Mexican Immigrant Flows

(1) (2) (3) (4) (5) (6) (7) (8)
Rel. Flows (ln) Rel. Flows Rel. Flows (ln) Rel Flows Rel. Flows (ln) Rel. Flows Rel. Flows (ln) Rel. Flows

(ln) GDP pc US x (ln) GDP pc Mex -0.153** -0.300*** -0.153** -0.293*** -0.153* -0.224*** -0.0685*** -0.230***
(0.0756) (0.0791) (0.0756) (0.0795) (0.0775) (0.0669) (0.0147) (0.0775)

(ln) GDP pc US 1.995** 4.756*** 2.018* 2.598**
(0.962) (0.905) (1.020) (1.009)

(ln) GDP pc Mex 1.766* 2.869*** 1.769* 2.798***
(0.896) (0.991) (0.896) (0.994)

(ln) Pop Mex 0.0117 0.126**
(0.00726) (0.0580)

(ln) Pop US -0.0238 2.148***
(0.0889) (0.515)

Observations 1,581 1,457 1,581 1,457 1,581 1,457 1,550 1,426
R-squared 0.158 0.391 0.159 0.452 0.469 0.826 0.407 0.813
Origin FE no no no no yes yes yes yes
Destination FE no no no no yes yes yes yes
Including California yes yes yes yes yes yes no no

Notes: This table shows the results of regressing the flows of immigrants from origin i to destination j relative to all migrants from
Mexican state i on the GDP per capita at destination (j), at origin (i), and the interaction between the two. We also control for
total population at origin and destination. The data covers 31 sending Mexican states and 51 receiving US states. Columns (7) and
(8) exclude the largest destination state (California) from the regression. Data from the Matricula Consular 2016. Robust standard
errors clustered at the destination level are reported. * significant at the 0.10 level; ** significant at the 0.05 level; *** significant at
the 0.01 level.

Table 5 presents the results. In the first two columns we simply explain the flows of Mexican immigrants
from origin i to destination j by the GDP per capita at origin and at destination. Mexicans of all origins
tend to disproportionately move to high GDP per capita states in the United States. This can be read as
further corroborating that immigrants prefer to move to high nominal income locations. The positive
coefficient of origin per capita GDP shows that there are more migrants from high GDP per capita origin
states. Selection or credit constraints when migrating can explain this result (Angelucci 2015). The next
two columns control for the size of the origin and destination states. This is an important control since
larger origin states and larger destination states likely send and receive more migrants, respectively. In the
final two columns, we include state of origin and state of destination fixed effects. These should control for
unobservable characteristics of the states that go beyond size and GDP per capita. The last two columns
exclude California as a destination state. All the specifications show the same result. There is a
disproportionate flow of immigrants from low GDP per capita origin states towards high GDP per capita
destinations.
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3.3.3 Heterogeneity by attachment to the United States

An alternative source of heterogeneity is potentially provided by Mexicans who live closer to or farther
from the border. The former are likely to have stronger ties to Mexico. These ties may take various forms.
When living closer to the border, it may be easier to spend longer periods of time in Mexico and to stay in
closer touch with family members not in the United States; thus the weight of the home country may be
greater. We can use this insight to see whether the wage gap between Mexicans and natives, and the
relationship between this gap and city size, is stronger for Mexicans close to the border.28 For this, we run
the wage regressions with Mexican immigrants separately for people living in cities in border states and for
people living in non-border states. In order to account for characteristics of Mexicans that might differ
across these samples and are that likely to influence wages, we include years in the United States and a
dummy for being undocumented as additional controls.

The first two columns of panel A in table 6 show that Mexicans living in border states earn less relative to
natives than Mexicans in non-border states. This could suggest that the opportunity to spend a larger part
of the income at lower prices across the border allows Mexicans to accept lower wages. There are also
alternative explanations for these results, so it is worth emphasizing that we take them purely as suggestive
evidence that the mechanism posited in this paper may be relevant for explaining these patterns in the
wages of immigrants of the same country of origin. Columns 3 and 4 show that the same is true when we
restrict the sample to low-skilled workers, suggesting that the differences reported in columns 1 and 2 are
not driven by human capital differences. Columns 1 and 2 of panel B show that the gap in wages between
Mexicans and natives decreases faster with city size in locations close to the Mexican border than in
locations farther away. Thus, Mexicans earn less if they are closer to the border than they do if they are
farther away. Additionally, the relationship between Mexican-native wage gaps and city size is stronger.
Columns 3 and 4 of this panel restrict the regressions to low-skilled workers, again showing that the results
are not driven by human capital differences.

Another variable that is potentially related to host country attachment is immigrants’ length of stay in the
United States. According to Dustmann and Mestres (2010), immigrants who do not intend to return to
their countries of origin remit a smaller share of their income. They are also less likely to spend time back
home and thus are, in some way, more similar to natives. There is also a large body of literature starting
with Chiswick (1978) that estimates the speed of assimilation into the receiving country. This literature has
interpreted the early gap in wages between natives and immigrants as the lack of skills specific to the
receiving country. While this is certainly a possibility, it does not explain why this gap increases with city
size. However, we can use the insights from the immigrant assimilation literature to see whether the
relationship between city size and city price level is stronger for newly arrived immigrants than for
immigrants who have been in the United States longer. To investigate these ideas, we use the year of
28Cities close to the Mexican border are defined as locations in California, Arizona, New Mexico, or Texas, which are the four US

states that share a border with Mexico.
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Table 6. Mexican - native wage gaps and distance to Mexico

Panel A
(1) (2) (3) (4)

Wage Wage Wage Wage
All workers All workers Low-skilled Low-skilled

Immigrant -0.405*** -0.261*** -0.402*** -0.282***
(Mexican immigrants only) (0.0417) (0.0221) (0.0400) (0.0310)

Sample Border states Non-border states Border states Non-border states
Observations 62,784 245,634 28,375 91,648
R-squared 0.447 0.398 0.323 0.287

Panel B
(1) (2) (3) (4)

Wage Wage Wage Wage
All workers All workers Low-skilled Low-skilled

(ln) Population in MSA 0.0274 0.0347** 0.0275 0.0166
(0.0249) (0.0143) (0.0323) (0.0236)

(ln) Population in MSA x Immigrant -0.0410*** -0.0322*** -0.0303*** -0.0265***
(Mexican immigrants only) (0.00797) (0.00989) (0.00875) (0.00800)

Sample Border states Non-border states Border states Non-border states
Observations 62,784 245,634 28,375 91,648
R-squared 0.448 0.398 0.324 0.288

Notes: This table reports wage regressions for different samples of Mexicans, showing the differential wage of Mexican immigrants
to natives (panel A) and the wage of Mexican immigrants and how it changes with city size (panel B). These regressions only report
selected coefficients. The complete set of explanatory variables is specified in equation 3.2, and is expanded by including the number
of years that Mexicans have been in the United States. MSA and year fixed effects are also included in the regression. These
regressions use CPS data for the years 1994 to 2011. Low-skilled workers used in columns (3) and (4) are defined as being high
school graduates or less. Robust standard errors, clustered at the MSA level, are reported. * significant at the 0.10 level; ** significant
at the 0.05 level; *** significant at the 0.01 level.

immigration taken from the census data and divide immigrants into groups depending on their time spent
in the United States. We plot the city size-wage gap elasticities and city price-wage gap elasticities for
different groups of immigrants by the years since arrival in figure 7. The positive slope in each graph of the
figure indicates that the differences in wages between natives and immigrants (and how they relate to city
sizes and prices) tend to diminish the longer an immigrant remains in the United States.

3.4 Immigrant consumption and return migration patterns

In this section, we document the importance of consumption in the home country by analyzing remittance
behavior, housing expenditure, consumption expenditure, and return migration patterns. All our findings
are in line with the notion that a part of the income (or potentially of future income) of immigrants is spent
at the country of origin.
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Figure 7. City size/price elasticity of wage gap by immigrants’ years in the country

Notes: This figure uses data from the 2000 census to show the relationships between the city size and city price elasticity of the
native-immigrant (composition-adjusted) wage gap as a function of the time spent in the United States, shown in the x-axis. More
specifically, each dot represents an estimate of the coefficient β for the particular group based on equation 3.2.

3.4.1 Remittances

Dustmann and Mestres (2010) report that immigrants in Germany remit around 10 percent of their
disposable income. While data of similar quality as in their study do not exist for the United States, we can
use the New Immigrant Survey to get some notion of the remittance behavior of newly admitted
immigrants in the United States. Table 7 reports the likelihood, the share of income, and the share of
income for those immigrants who remit, for a number of different origins. There is quite some variation in
the likelihood of remitting across origins. For example, 20 percent of immigrants from Mexico and as
much as 32 percent of immigrants from other Latin American countries seem to remit part of their income
to their home countries. This number is significantly lower for immigrants from European countries.

Table 7. Remittances

Origin region Frequency (%) Income share (%) Income share for remit>0 (%)
Latin America 32.54 2.35 8.86
Africa 30.31 2.57 12.17
Asia 25.31 2.81 12.80
Mexico 20.55 2.57 14.02
Europe 12.93 1.25 10.73
Total 24.73 2.24 10.98

Notes: This table uses data from the 2003 New Immigrant Survey (NIS). The NIS is a representative sample of newly admitted,
legal permanent residents. Statistics are based on the subsample of immigrants with positive income (from wages, self-employment,
assets, or real estate) and with a close relative (parent, spouse, or child) living in the country of origin. Income shares over 200
percent are dropped.

For the entire population of immigrants, immigrant remittances represent between 2 percent and 3 percent
of income, approximately. For those who remit, this number logically increases to between 10 percent and
15 percent, which is closer to the estimate provided in Dustmann and Mestres (2010). All in all, the
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numbers for the United States seem broadly consistent with this prior literature. The main drawback of
New Immigrant Survey data is that they do not include undocumented immigrants. Including that group
would likely change the numbers significantly.

3.4.2 Expenditures on housing

One way to explore whether immigrants consume different local goods than natives is to investigate
housing expenditure. If immigrants spend a portion of their income on home goods, they should
(potentially) spend less of their income on local housing (i.e., their rent).29 Rental prices paid vary
considerably by income and other characteristics that potentially differ between the immigrant and native
populations; because of this, we explore whether immigrants spend less on their rent than similar-looking
natives.30 We use two alternative data sets for this. The first piece of evidence comes from census and ACS
data, which can be used to compute “Monthly Rents” and total household income, and at the same time
identify the country of birth of each individual. We can thus use the following regression equation to
investigate whether households with at least one immigrant consume less than natives, once we control for
household income and other characteristics:

ln Monthly Rentsi = α + βImmigranti + γ ln HH Incomei + ηXi + δc + εi. (3.6)

where “Immigrant” is a dummy variable indicating that household i is an immigrant household, where Xi

indicates household characteristics, and where δc are location fixed effects. When the (household) income
measure is continuous, we can use as dependent variable “Monthly Rent/Income”, which leads to similar
results, as we show below.

A different type of data that contain housing expenditure is the Consumer Expenditure Survey. The main
drawback of these data is that they do not allow us to identify the country of birth of a respondent. Instead,
we need to rely on the identification of Hispanics from Mexico (which should be highly correlated with
Mexican-born individuals, which, in turn, is one of the main immigrant groups).31 In these data,
moreover, we do not have a continuous measure of household income. Instead, we have nine different
income categories that we include as control dummies. In particular, we run regressions of the following
type:
29In appendix A.4 we also show results on home-ownership status. Immigrants are less likely to own a housing unit relative to

similar-looking native households.
30In this respect, the most important controls are household income and household size.
31See section 2 and Monras (2015b) for a discussion of this point.
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ln Housing Expenditurei = α + βMexicani +
∑

j

γjHH Income category ji + ηXi + δc + εi (3.7)

where “Housing expenditure” is the reported expenditure on housing and “Mexican” identifies households
of Mexican origin. Note that this “Mexican” dummy identifies Mexican households with error. This means
that we will likely obtain a downward biased estimate of β when using Consumption Expenditure Survey
data.

The results are reported in panels A, B, and C in table 8. In panel A, we show that immigrants pay on
average around 3 to 4 percent less in rental prices than comparable natives. In column 1, we use the full
sample of households where the head is working and find that, once we control for personal characteristics
and household income, immigrant households pay monthly rents that are around 3 to 4 percent lower
compared to native households. The estimates are similar when we use all households in the sample or only
the ones in the bottom half of the income distribution. In column 4, we investigate whether these results
vary with the size of the city, which does not appear to be the case.32 Panel B reports the exact same results
but uses house expenditure as a share of income instead of (log) total housing expenditure as a dependent
variable. The results are in line with panel A. Immigrant households consume around 1 to 2 percentage
points less of their income on rents than similar-looking natives.

Panel C reports the results using Consumer Expenditure Survey data. These data do not identify
metropolitan statistical area (MSA), so all comparisons are within state. In column 1, we show the
regression of housing expenditure on a dummy indicating whether the household is of Mexican origin. The
unconditional regression shows that it is indeed the case that these households consume less on housing.
This, however, could simply reflect that they tend to earn less, or that their observable characteristics (e.g.,
education or residential choices) are such that these types of household tend, on average, to consume less
on housing. Column 2 controls for household income. This drops the estimate to a statistical zero. Column
3 shows that controlling for personal characteristics and for time and state fixed effects is important.
Mexican households tend to be systematically different than native households in terms of education,
residential choices, marital status, and, most importantly, family size. When in column 4 we control for
both income and personal characteristics, we see that Mexican households consume less on housing than
similar-looking native households, although the difference is not as large as the unconditional regression.
This is our preferred estimate and aligns well with the census estimates. Given that we do observe the MSA
of residence, we cannot see whether households in larger MSAs appear to consume differently in this data
set.
32Note that a positive estimate of the interaction term between city size and the immigrant household dummy could invalidate the

fact that immigrants consume less than natives in at least some locations.
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Table 8. Immigrants’ expenditure on housing

Panel A: Census and ACS data
(1) (2) (3) (4)

(ln) Monthly rent (ln) Monthly rent (ln) Monthly rent (ln) Monthly rent

Immigrant -0.0379*** -0.0294** -0.0258 -0.0235***
(0.0125) (0.0122) (0.0164) (0.00592)

(ln) Pop x Imm -0.000434
(0.00120)

(ln) Pop 0.0149
(0.0364)

Total HH income 0.216*** 0.271*** 0.207*** 0.271***
(0.00491) (0.00618) (0.00496) (0.00625)

Observations 2,060,237 2,697,707 1,939,684 2,697,707
Sample Workers Rent<income Income < p50 Rent<income
Controls yes yes yes yes

Panel B: Census and ACS data, shares
(1) (2) (3) (4)

Rent/Income Rent/Income Rent/Income Rent/Income

Immigrant -0.0178*** -0.00856*** -0.0226*** -0.00555***
(0.00390) (0.00321) (0.00687) (0.00185)

(ln) Pop x Imm -0.000220
(0.000330)

(ln) Pop 0.00776
(0.0100)

Total HH income -0.279*** -0.218*** -0.410*** -0.218***
(0.00181) (0.00224) (0.00332) (0.00227)

Observations 2,060,237 2,697,707 1,939,684 2,697,707
Sample Workers Rent<income Income < p50 Rent<income
Controls yes yes yes yes

Panel C: Consumer Expenditure Survey data
(1) (2) (3) (4)

(ln) Housing Expenditure (ln) Housing Expenditure (ln) Housing Expenditure (ln) Housing Expenditure

Mexican -0.222*** -0.012 -0.124*** -0.059***
(0.009) (0.008) (0.010) (0.009)

Observations 105,975 105,975 105,975 105,975
R-squared 0.006 0.184 0.218 0.278
Controls None Income Characteristics All

Notes: Panel A shows regressions of (ln) monthly gross rents on an immigrant dummy, (ln) total household income, and observable characteristics
(including race, occupation, MSA of residence fixed effects, year fixed effects, family size, and marital status). Panel B reports regressions of the
share of income spent on monthly rents on the same controls. Panel C shows regressions of (ln) housing expenditure on an immigrant dummy
identifying immigrants of Mexican origin, observable characteristics (including race, occupation, state of residence fixed effects, year fixed effects,
family size, and marital status), and household income bins’ fixed effects instead of a continuous measure of income. The data for panels A and B are
taken from the US census and ACS from 1980 to 2011. The data for panel C are taken from the Consumer Expenditure Survey. Sample “all” uses
all possible observations. Sample “workers” uses the observations where the head of the household is working. Sample “rent<income” restricts the
sample to households whose total income is larger than the total rent (i.e., 12 times the monthly rent). Sample “income < p50” restricts the sample
to workers in the bottom half of the earnings distribution (including homeowners and renters). Standard errors are clustered at the MSA level in
panels A and B and at the state level in panel C. * significant at the 0.10 level; ** significant at the 0.05 level; *** significant at the 0.01 level.
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3.4.3 Total expenditure

While it seems clear that immigrants spend less on housing than natives, it may be that they use this
income on some other local goods, or rather that they save it for future consumption. To explore this, we
can use the Consumer Expenditure Survey data and compare total local expenditure by Mexican
households to that of all other households, following panel C in table 8.33 More specifically, we can use the
following specification:

ln Total Expenditurei = α + βMexicani +
∑

j

γjHH Yearly Income category ji + ηcXi + εi (3.8)

where “Total Expenditure” is quarterly total expenditure at the household level.

Table 9. Immigrants’ total expenditure, Consumer Expenditure Survey

(1) (2) (3) (4)
(ln) Total Expenditure (ln) Total Expenditure (ln) Total Expenditure (ln) Total Expenditure

Mexican -0.325*** -0.091*** -0.198*** -0.115***
(0.027) (0.018) (0.017) (0.013)

Observations 105,975 105,975 105,975 105,975
R-squared 0.015 0.285 0.220 0.342
Controls None Income Characteristics All

Notes: This table shows regressions of (ln) total expenditure on a number of personal characteristics (including race, occupation, state
of residence fixed effects, year fixed effects, family size, marital status, household income bins’ fixed effects instead of a continuous
measure of income, and an indicator identifying households of Mexican origin). Standard errors clustered at the state level. *
significant at the 0.10 level; ** significant at the 0.05 level; *** significant at the 0.01 level.

The results are reported in table 9. Mimicking the results of panel C in table 8, we show that,
unconditionally, Mexicans seem to consume around 32 percent less than other households. When
controlling for both income and characteristics in column 4, we find that Mexican households consume
around 12 percent less than other households. Given that in Consumption Expenditure Survey data we
identify Mexican immigrants imperfectly (see section 2 for more details), we expect some attenuation in
this estimate. This estimate is consistent with the remittances sent to their home countries or with them
saving more for future consumption. We investigate whether future consumption in the home country is a
potentially important channel in the following section.
33For this section we use the variable “totexpcq” from the Consumer Expenditure Survey. This variable combines expenditures on

all items.
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3.4.4 Return migration

A final and very important reason why immigrants care about price indices in their home country is that
many of them likely plan to return home at some point during their lifetime (Dustmann and Gorlach 2016;
Lessem Forthcoming; Dustmann and Weiss 2007; Dustmann 2003, 1997).

To the best of our knowledge, there are no large, representative data sets directly documenting return
migration patterns. This would require observations in both the destination country and the home country
over a certain period of time. While there are some data sets that make this possible, they are generally not
very comprehensive.

To obtain a better sense of general return migration patterns in the United States, we turn to census data.
In particular, we can track the size of cohorts of immigrants and natives across censuses and use
information on immigrants’ year of arrival to see how many of them are “missing” in the following census,
and thus likely to have returned to their home countries.

The left-hand graph in figure 8 plots these survival rates by age cohort. We observe that more than 98
percent of the natives aged between 25 and 30 in 2000 are still present in the 2010 ACS. This survival rate
declines with age. For example, for the population that in 2000 was between 45 and 50 years old, the
survival rate decreases to around 94 percent. When we carry out the same exercise for immigrants who
arrived in the United States before 2000, the survival rates decline substantially with respect to
natives.34

Figure 8. Return migration

Notes: This figure shows estimates of survival rates and return migration rates by age group. The graph on the left compares the size
of the cohort of natives and immigrants who arrived before 2000 in census years 2000 and ACS 2010. The difference between 2010
and 2000 in the size of the cohorts divided by the initial size of the cohort is an estimate of the cohort survival rate. The graph on
the right subtracts the native survival rates from immigrant survival rates to obtain estimates of return migration rates by age group.

34We use the years 2000 and 2010 because there are strong reasons to suspect that there is some undercount of immigrants in
censuses prior to 2000. For example, the number of Mexican immigrants who claim to have arrived before 1990 in the 2000
census is larger than the total number of Mexicans observed in the 1990 census. See also Hanson (2006).
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In the graph on the right-hand side, we estimate return migration rates by taking the difference in survival
rates between immigrants and natives. This is a good estimate if mortality rates for the same age cohort are
similar in both immigrants and natives. We observe that return migration is likely to be very high for
younger cohorts and converges to 0 for older cohorts, perhaps reflecting that as immigrants grow old in the
host country, their ties to the home country gradually diminish. The estimates show that more than 10
percent of the immigrant population aged between 25 and 30 in 2000 are no longer in the United States by
2010. We begin the series at age 25, since these immigrants are already likely to be working in the United
States. Return migration rates are even higher for younger cohorts.

This means that for a large number of immigrants, future consumption takes place in a country other than
the United States – possibly their home country. Thus, given that immigrants are likely to return and to
care about future consumption, return migration patterns give additional support to the idea that
immigrants partly take into account the price index in their country of origin when choosing their optimal
location in the United States.

3.5 Discussion of alternative mechanisms

Some of the evidence presented can in principle be explained with alternative mechanisms. In this section
we argue that none of the alternatives can fully explain the patterns in the data. Very often, alternative
mechanisms have a hard time explaining the heterogeneity across immigrant groups. In other occasions we
can explicitly control for the role of these alternative mechanisms. We discuss them in what follows and
provide extra empirical evidence in appendix A.1.

There is a large literature documenting the role of immigrant networks in shaping immigrant locations
(Altonji and Card 1991; Munshi 2003), so immigrant networks might be a potential explanation for some
of the empirical patterns we described in previous sections. Perhaps immigrants initially settled in random
locations. These locations may have grown due to subsequent immigration inflows, as predicted by
immigrant networks. This could, moreover, generate bigger gaps in wages between natives and immigrants
in these cities if newer immigrant inflows put disproportionate pressure on wages of immigrants.

To address this concern, we extend our wage gap regressions with a control for the relative size of the
immigrant community within the MSA for each of our countries of origin. As shown and discussed in
more detail in the appendix A.1, table A.2, including immigrant networks as a control does not change our
main results. Furthermore, it is difficult to explain the country of origin immigrant heterogeneity. It is
unclear why immigrants from low-income countries would concentrate in large and expensive cities in the
earlier periods, or why cities where immigrants from low-income countries concentrate grow
disproportionately more than cities with more immigrants from higher-income countries. In general, the
evolution of city sizes is slow and the level of immigration in the United States not sufficiently large to
dramatically change city size rankings (Duranton 2007). In appendix A.1, see table A.1, we show that our
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results do not change if we measure city size using only native population or using lagged city size. Neither
do they change if we exclude the largest immigrant group (Mexicans) in the wage regressions.

Taken altogether, we think that it is more likely that immigrants keep going to the same large and
expensive cities not just because former immigrants moved into them, but because the same incentives that
drove the earlier immigrants also shape location choices of newer ones.

A second concern for our results is that they maybe reflect differences in human capital between natives and
immigrants. We address this concern in three ways. First, we show in appendix A.1, table A.3 that our
results on wages hold within education groups. For this, we run regressions where we only use observations
in one of these four education categories: high school dropouts, high school graduates, some college, and
college graduates or more. Results are similar across education groups. Second, we include the relative
supply shock within each education group in an otherwise standard Mincerian regression. Third, we show
that our results hold for each decile of the wage distribution. In figure A.1 of the appendix, we plot the
interaction of the immigrant dummy and the city size for each decile using quantile regressions.

A third concern is that if immigrants and natives are imperfect substitutes, then the relative supply of
immigrants should disproportionately affect immigrant wages, perhaps affecting wage gaps between natives
and immigrants. The results shown in table A.4 show that controlling for the relative supply of immigrants
within education does not change our results. The basic relationship between city size and immigration
remains unchanged. More generally, immigrant-native imperfect substitutability is not necessarily related
to city size. It is rather a statement that means that natives and immigrants sharing the same observable
characteristics are fundamentally different factors of production.

A fourth concern is that some of our results might be driven by undocumented immigrants. Immigrants
lacking work permits and residential permits may find it easier to hide in larger cities and avoid
deportation. To address this concern, we check whether results seem to differ between immigrants who are
likely documented and those who are not. To distinguish them, we use information on participation in
welfare programs, which has been shown to identify undocumented immigrants reasonably well,
particularly among low-skilled workers (Borjas Forthcoming; Albert 2017). The results are very similar
across the two samples.

A fifth concern is that immigrants might settle in larger cities because it is easier to find a job there. This
story seems to have a hard time explaining the wage results and the results on immigrant heterogeneity. To
further discard this story, we show in the appendix A.1, figure A.2, that there is no systematic relationship
between city size and job finding rates or unemployment rates of immigrants. Thus, labor market
opportunities of immigrants in large cities do not seem to be systematically better than in smaller
ones.
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A sixth concern is that perhaps there are differences in the distribution of jobs available in large cities. For
instance, there could be more jobs in the lower part of the wage distribution, which may be
disproportionately held by immigrants. This would be in line with the extreme-skill complementarity
hypothesis discussed in Eeckhout et al. (2014) and could generate a gap in wages between natives and
immigrants, especially in large cities. To address this concern, we show in appendix A.1.6 that skewness
and kurtosis of the native wage distribution do not seem to be systematically related to city size of city price
levels.35 Also, we show in appendix A.1.3 that all our results hold within education groups. Finally, it is not
clear how differences in the distribution of wages in large and small locations would explain the observed
heterogeneity by country of origin.

A final concern is that these results might reflect that in larger cities there are more products that
immigrants value (Handbury 2011; Handbury and Weinstein 2015). For instance, tradable goods from
origin countries may only make it to the largest locations in the United States if there is a fixed cost of
entering local product markets. It is difficult, however, to explain the observed immigrant heterogeneity
with tradable goods. For instance, it is unclear why there should be more products from the poorest
Mexican states of origin in the most expensive US states of destination, making these states
disproportionately attractive to Mexicans from low-income countries of origin. Similarly, it is unclear why
there should be relatively more Mexican products in places like New York City, than, for example, German
or Canadian products, being that New York City is a relatively high-income area, and since Germany and
Canada are countries specializing in relatively higher quality output.

4 A spatial equilibriummodel with immigration

4.1 Definition of immigration

Perhaps the first challenge in any model of the labor market with immigration is to precisely define in what
ways an immigrant is different than a native. Prior work has emphasized several aspects. On the one hand,
it is often recognized that immigrants arrive with an imperfect knowledge of the skills; this deficit impedes
workers’ ability to thrive in particular labor markets (Chiswick 1978). Many authors have measured
substantial gaps in wages between immigrants and natives that tend to disappear over time.36 In this view,
immigrants and natives are essentially the same, except that it takes a bit of time for immigrants to fully
adapt to the host country.

Part of the literature views immigrants simply as workers (Borjas 2016). This usually means that there is
nothing particular from being an immigrant, but rather that the distribution of immigrants over a certain
35In fact, part of the wages observed and documented in prior literature in the tails of the overall wage distribution, particularly in

the lower tail, within cities is driven by immigrants.
36There is some debate in this literature on the speed of convergence given the changing “quality” of cohort arrivals. See Borjas

(1985).
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characteristic defining a labor market, like education or location, is different than the natives’ distribution.
In this sense, immigration is a negative shock to the workers who share characteristics with immigrants and
a positive shock to all other factors of production. Hence, from this view, immigration has mainly
re-distributive consequences.

Finally, a third strand in the literature emphasizes that immigrants and natives are essentially different
factors of production (Ottaviano and Peri 2012). This means that natives and immigrants are imperfect
substitutes even conditional on observable skills.

In this paper we take the view that immigrants and natives are identical except for the fact that immigrants
have an extra good in their utility function, which can only be consumed in their country of origin. This
extra good may represent the consumption by family members, thanks to the remittances; it may also
represent future consumption in the country of origin; or it may reflect that immigrants spend part of their
time in their home country. We take this view because we want to concentrate on showing how our
mechanism affects host economies.

Apart from this extra good in the utility, we abstract from all other potential differences between natives and
immigrants. With this definition, we introduce a very general spatial equilibrium model. First, we assume
free or frictionless mobility and study the distribution of economic activity that arises from such a model.
The main mechanism that drives the differential distribution of immigrants and natives across locations is
that the two groups face different price indices. Whether this then translates into wage differences between
natives and immigrants depends on assumptions about the labor market, which determine how wages are
set. As we discuss in more detail below, with perfectly competitive labor markets, natives and immigrants
receive the same wage in each location. When there is imperfect competition, wage differences can be
sustained in equilibrium and wages can reflect the value of living in each location (Becker 1957; Black
1995). In section 5, we introduce some frictions to mobility that help us bring the model to the data.

4.2 A standard Rosen-Roback spatial equilibriummodel

In any free mobility spatial equilibrium model, natives decide on locations based only on indirect utility,
which, when abstracting from amenity levels, depends only on real wages. The free mobility condition
implies that real wages will be equalized across locations. We can denote the real wage in city c as
vc = wc/pc, where wc is the (nominal) wage in city c and pc is the price index in this city. Thus, in
equilibrium we have:

vc = wc/pc = wc′/pc′ = vc′ for any c and c′ ∈ C. (4.1)

In this context, a spatial equilibrium model is simply a theory that relates wages and prices (or more
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generally, indirect utility) to population levels in each location: wc = wc(Lc) and pc = pc(Lc) (or
vc = vc(Lc)). With this in hand, the free mobility condition determines the spatial distribution of people.
Denoting by Lc the amount of people in location c, we can implicitly define the distribution of people
across locations with the following C equations:

wc(Lc)/pc(Lc) = wc′(Lc′)/pc′(Lc′) for any c and c’ , L =
∑

c

Lc. (4.2)

For an equilibrium to exist we need to make sure that v′
c(Lc) < 0 (i.e., that real wages are declining in

population).37

4.3 A Rosen-Roback spatial equilibriummodel with immigration

4.3.1 Basic set-up

What we propose in this paper is that immigrants have an extra good that determines the price index that
is relevant to them. To keep things simple, in this version we only consider immigrants from one country of
origin, with a price level given by pj . This means that an immigrant who lives in city c faces a price index
given by pjc = pI(pc, pj), where pI(., .) is a function homogeneous of degree 1 that combines the local
price index in c with the price index in the home country pj . We assume that pI(., .) is increasing in both
pc and pj . Immigrants, like natives, choose their location by comparing real wages across space. In
equilibrium:

wjc/pI(pc, pj) = wjc′/pI(pc′ , pj) for any c and c′ ∈ C, (4.3)

where for the moment we allow immigrants to receive a wage in c different than the native wage wc. With
immigrants, the local price index and local wages are a function of native and immigrant communities. In
this case, the standard spatial equilibrium model is modified slightly. In particular, we can define a spatial
equilibrium as follows.

Definition I. Given C cities or locations, a spatial equilibrium is characterized by a mapping that determines
native wages in a city given its population, a mapping that determines local prices in a city given its population,
and a homogenous of degree 1 function pI(., .) that determines the immigrant price index given the local price
index pc and the price index at origin pj , such that the following conditions hold:
37With two cities, the proof is almost trivial. For an equilibrium to exist where population is spread across locations, we only need

the following: 1) vc(L) < vc′ (1 − L), ∀c, c′, and v′
c(.) < 0. Then the existence of a distribution of people across locations

follows from a standard application of Bolzano’s theorem.
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Natives free mobility: wc(Nc, Ic)
pc(Nc, Ic)

= wc′(Nc′ , Ic′)
pc′(Nc′ , Ic′)

, ∀c, c′ ∈ C

Immigrants free mobility: wjc(Nc, Ic)
pI(pc(Nc, Ic), pj)

=
wjc′(Nc′ , Ic′)

pI(pc′(Nc′ , Ic′), pj)
,∀c, c′ ∈ C

Natives clearing condition: N =
∑

c

Nc

Immigrants clearing condition: I =
∑

c

Ic

where Nc and Ic denote native and immigrant populations in location c.

This is a general model. In order to derive some properties we make a number of assumptions that we argue
are not strong and very often can be relaxed.

Assumption. Perfect substitutability. Natives and immigrants are perfect substitutes in production.

This assumption means that natives and immigrants can perform the exact same tasks. With perfect
competition in the labor market, this necessarily implies that wages are the same (up to a constant) between
natives and immigrants and given by: wc(Nc, Ic) = wc(Nc + Ic) = wc(Lc) and
wjc′(Nc′ , Ic′) = wjc′(Nc′ + Ic′) = wjc′(Lc′), where Lc is the total population in c. In section 5, we depart
from perfect competition in the labor market, which allows wages of perfectly substitutable workers to be
different in equilibrium.

Assumption. Common production technology. The production technology only differs across locations with a
technological shifter (Bc > 0) that is orthogonal to wages. This is:

wc(Bc, Lc) = Bcw(Lc), and wjc(Bc, Lc) = Bcw
I(Lc)

and w(.) and wI(.) are decreasing in their arguments, continuous and differentiable.

This assumption simply removes the potential heterogeneity coming from the c-specific functions wc(.)
and wjc(.). Similarly for price indices:

Assumption. Common production of housing The production technology for building housing is identical across
locations. This is:
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pc(Nc, Ic) = p(Nc, Ic)

and p(., .) is increasing in their arguments, continuous and differentiable.

Note that there is a difference in what we assume for the labor and housing or local goods’ market.
Assuming that natives and immigrants are perfect substitutes means that the wages schedules only depend
on total population Lc. Assuming this for local prices is a bit more sensitive. Immigrants have an extra
consumption good, and therefore less of their income is left to consume local goods. Hence, the effect on
local prices may be different than that of natives. To keep this possibility, we do not take a stance, for the
moment, on how p(., .) depends on its two arguments.

4.3.2 Immigrant locations and wage gaps

With these assumptions we can derive a number of results. For simplicity we concentrate on the case of just
two cities, so that C = 2.

Proposition 1. All else equal, more productive cities (higher Bc) are larger, pay higher wages, and are more
expensive.

Proof. See appendix B.1

The intuition for this result is simple. When a location is more productive, wages can be higher and still
remain competitive. If wages are higher, more workers will choose this location. This will put some
pressure on wages, but not enough to make wages lower than in other locations, since workers could then
move elsewhere. Similarly, with more workers in the location, local price indices increase. But this effect
cannot be too large, since otherwise not so many workers would choose the location, and hence, the
pressure on local prices would not be so strong. In other words, better underlying productivity is partly
reflected in quantities (i.e., amount of workers in the location) and partly on prices. The local
labor-demand elasticity and the local price-index elasticity to population determine how much underlying
productivity is reflected in quantities versus prices.

Next, we turn to our central claim. When immigrants have an extra consumption good that is not included
in the local price index, then they have a comparative advantage for living in productive locations. If wages
partly reflect the value of living in the location (i.e., if wage determination is such that wjc = w(vjc)), then
part of the comparative advantage that immigrants have for living in productive cities is reflected in
wages.
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Proposition 2. Under the assumptions stated above, it can be shown that:

1. Immigrants concentrate more than natives in highly productive cities

2. Immigrants’ wages are lower than natives’ wages in highly productive cities

And these results are stronger for low pj countries of origin if substitution effects dominate.

Proof. See appendix B.1

To gain some intuition on these results, it is worth discussing some extreme cases. One such case is forcing
immigrants and natives to receive the same wage in each location. In this case, immigrants want to live in
the most expensive city. That is, suppose pc > pc′ . Then an immigrant from j prefers to live in c over c′ if
and only if:

wc/pI(pc, pj) > wc′/pI(pc′ , pj)

which is true if and only if

1 > pI(1, pj/pc)/pI(1, pj/pc′)

and this holds since pI(., .) is homogeneous of degree one in their two arguments and because natives’
mobility condition imposes wc/pc = wc′/pc′ . In turn, given that pI(., .) is increasing in both arguments,
this last inequality holds only when pc > pc′ .

Another extreme case takes place when wages of immigrants completely “exhaust” the comparative
advantage that they have in a location. That is, immigrants do not have an incentive to choose c over c′ if
the immigrant wage function wI(., .) is such that

wjc/pI(pc, pj) = wjc′/pI(pc′ , pj)

The relative wages in the two locations are therefore

wjc/wjc′ = pI(pc, pj)/pI(pc′ , pj) < wc/wc′
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The last inequality follows from natives’ free mobility condition and pI(1, pj/pc)/pI(1, pj/pc′) < 1 when
pc > pc′ . Thus, for a spatial equilibrium with immigrants not concentrating more than natives in the highly
productive cities to exist, we must have that immigrants’ nominal wages increase less with local price levels
than natives’ wages.

4.3.3 Immigrants and local prices

The final result investigates the effect of immigration on local price indices across locations.

Proposition 3. The effect of immigration on local prices is ambiguous. On the one hand, immigrants have higher
incentives to live in large and expensive cities, putting pressure on local prices in these cities. On the other hand,
they consume a smaller fraction of their income locally, reducing the pressure on local prices.

The intuition for this result is as follows. The demand for local goods by natives is driven by the share of
consumption that takes place locally. Hence, aggregate local demand by natives is given by DN

c = wcNc,
while aggregate demand for local goods from immigrants is given by DI

c = (1 − ᾱf )wI
c Ic, where we made

the simplifying assumptions that there are no tradable goods, and where ᾱf is the share of immigrant
consumption that is related to the home country. Total supply of local goods is given by F (Lc) since
natives and immigrants are perfect substitutes. Hence goods market clearing implies that:

wcNc + (1 − ᾱf )wI
c Ic = pcF (Lc)

Totally differentiating this expression with respect to immigrants and assuming ᾱf is fixed – as it would be
with Cobb-Douglas preferences – we obtain:

∂wc

∂Ic
Nc + wc

∂Nc

∂Ic
+ (1 − ᾱf )∂wI

c

∂Ic
Ic + (1 − ᾱf )wI

c = ∂pc

∂Ic
Fc(Lc) + pc

∂F (Lc)
∂Ic

We can further assume that immigrants do not affect wages, and hence obtain:

∂pc

∂Ic
=

(1 − ᾱf )wI
c + wc

∂Nc
∂Ic

− pc
∂F (Lc)

∂Ic

Fc(Lc)

This equation shows that immigrants increase local price indices, if the increased local demand from
immigrants ((1 − ᾱf )wI

c ) is not offset by the potential decrease in demand from natives leaving the
location (wc

∂Nc
∂Ic

) and the contribution of immigrants to new local production (pc
∂F (Lc)

∂Ic
).
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5 A quantitative version of themodel

In this section, we introduce a quantitative version of the model introduced in the previous section and
estimate it using US census data. We use this section to quantify the importance that expenditures in the
home country have for the spatial distribution of economic activity in the United States.

5.1 Location choices

The utility function in location c for an individual i from country of origin j is given by:

ln Uijc = ρ + ln Ac + αt ln CT
jc + (1 − αt)

σ

σ − 1
ln
(

αl

αl + αf
(CNT

jc )
σ−1

σ + αf

αl + αf
(CNT

j )
σ−1

σ

)
+ εijc

where αt denotes the share of consumption devoted to tradable goods, and where αl and αf denote the
weight of consumption in local non-tradable and foreign non-tradable goods, respectively. Tradable goods
are denoted by CT and the basket of non-tradable goods is denoted by CNT . Within non-tradable goods,
σ is the elasticity of substitution between local and foreign non-tradables. Note that there are alternative
interpretations for what CNT

j represents. It could include consumption in non-tradables in the home
country, remittances sent to relatives, or future consumption in the home country. We do not explicitly
model these different potential channels. We prefer to use a simpler formulation that encapsulates all of
them, rather than attempting to model the specificities that each of these channels may exhibit.38 CNT

jc

should be thought, in the context of the model, as consumption of housing and other non-tradable goods
available in location c.

Importantly, the αi govern the shares of expenditure on the various types of goods. The difference between
natives and immigrants is that for natives αf is assumed to be zero, as stated more formally below. Besides
this, ρ is a constant that ensures that there is no constant in the indirect utility function to be derived in
what follows, ε is an extreme-value distributed idiosyncratic taste parameter for living in location c, Ac

denotes local amenities.

Individuals maximize their utility subject to a standard budget constraint given by:

pT CT
jc + pcC

NT
jc + pjCNT

j ≤ wjc

38Moreover, it is very plausible that the importance of each of these channels differs from one type of immigrant to another. For
instance, remittances may be more relevant for low-skilled immigrants, while future consumption may be more relevant for
high-skilled immigrants. We do not attempt to address this heterogeneity in this paper.
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We define αt + αl + αf = 1, the auxiliary parameters ᾱl = αl
αl+αf

and ᾱf = αf

αl+αf
and use tradable goods

pT as the numeraire by setting pT ≡ 1. By utility maximization, we then obtain the following indirect
utility of living in each location (derivation in appendix B.2):

ln Vijc = ln Vjc + εijc = ln Ac + ln(wjc) − (1 − αt) ln p̄jc(ᾱl, ᾱf ) + εijc, (5.1)

where

p̄jc(ᾱl, ᾱf ) = (ᾱσ
l p1−σ

c + ᾱσ
f p1−σ

j )
1

1−σ .

Given this indirect utility, workers decide where to live by selecting the location that delivers the highest
level of indirect utility given the realization of the taste parameter. Given the distribution of ε, the outcome
of this maximization yields:

πjc =
V

1/λ
jc∑

k V
1/λ

jk

=
(

Vjc

Vj

)1/λ

, (5.2)

where λ is the parameter governing the variance of εijc and Vj = (
∑

k V
1/λ

jk )λ. πjc is the share of workers
from country j that decide to live in city c as a function of indirect utilities. Note that indirect utility
increases in wages and local amenities and decreases in local prices. Thus, locations with higher wages,
higher amenity levels, and lower price indices will attract more people.

5.2 Production of tradable goods

Tradable goods are produced by one-worker firms using one unit of labor as only input, which is
inelastically supplied. Thus, the output value of tradables in city c is:

QT
c = BcLc (5.3)

where Lc =
∑

j Lcj is the sum of workers from all origins who live in c. Bc is the technological level of city
c for the production of tradables. If it depends on Lc, we have agglomeration externalities. In particular, we
can assume that Bc(Lc) = BcL

a
c with a ≥ 0. We will come back to this point in section 5.8, but we ignore

it in the presentation of the model to keep it simple.

The marginal revenue of hiring an extra worker is given by Bc. The cost of hiring an additional worker,
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possibly from origin j, is the wage that the worker receives, which we denote by wjc. Thus, the extra profit
generated by hiring an additional worker is given by Bc − wjc. The average cost of hiring workers across all
the cities is given by w̄. Note that we can choose to re-express the average amenity level in the economy so
that this average is relatively close to 1. Thus, using a Taylor expansion and taking logs, we have that
(Bc − wjc) ≈ Bc − 1 − ln wjc = ln B̃c − ln wjc = SF

jc. This expression is the value of a new hire.

5.3 Labor market

Labor markets are not competitive.39 Firms and workers meet, negotiate over the wage, and split the total
surplus of the match. A worker’s surplus in matching with a firm is given by:

SW
jc = ln Vjc

Hence, we make the simplifying assumption that once located in a city, the worker’s surplus no longer
depends on the initial taste shock drawn and that his outside option to working is receiving an indirect
utility of zero.40 That is, a worker who chooses city c benefits from the local indirect utility.

The outcome of the negotiation between workers and firms is determined by Nash bargaining. Workers’
weight in the negotiation is given by β. Thus, a share β of the total surplus generated by a match accrues to
workers. Using this assumption, we can determine the wage levels of a worker from country of origin j

living in location c:

ln wjc = −(1 − β) ln Ac + β ln B̃c + (1 − β)(1 − αt) ln p̄jc (5.4)

This equation shows standard results from the spatial economics literature. Higher wages in a city reflect
lower amenity levels, higher local productivity, or higher local price indices.

The firm profits given by∑c B̃cLc −
∑

c

∑
j wjcLcj , which arise due to the non-competitive nature of the

labor markets, are distributed to absentee firm owners, who only consume tradable goods (see other papers
in the literature that make similar assumptions, like Eeckhout et al. (2014)).41

39Most of the literature on immigration has assumed that labor markets are perfectly competitive. However, there is ample
evidence that a number of phenomena are better understood with non-competitive labor markets. This includes, for example, the
long-lasting consequences of job loss or year of entry into the labor market (Davis and von Wachter 2011; Oreopoulos et al.
2012; Jarosch 2016), discrimination in the labor market (Becker 1957; Black 1995), and most of the literature investigating
unemployment. In this paper, we argue that the facts shown in our empirical section are explained quite naturally by assuming
non-competitive labor markets.

40The basic results of this paper are not sensitive to the exact specification of the worker surplus as long as it depends positively on
local wages and amenities and negatively on local price levels.

41Alternatively, we could assume that firm profits are distributed to workers who each hold a representative portfolio of the firms in
the economy. While this would have implications for welfare, it would not affect the main predictions of the model in terms of
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5.4 Housingmarket

For the sake of simplicity, we assume that housing is supplied by absentee landlords and that supply is
increasing in the local price of housing.42 Demand for housing is, in this model, the demand for the
non-tradable local goods introduced before. The demand for housing is different between natives and
immigrants because wages are different and because the weight of housing in total expenditures is also
different.

More explicitly, we assume the supply of housing is given by Hc(pc), an increasing function of housing
prices pc that reflects that at higher prices builders want to build more housing units. Local housing prices
are then defined by market clearing in each city:

Hc(pc) =
∑

j

CNT
jc = (1 − αt)(

∑
j ̸=N

(( ᾱl

pc
)σp̄σ−1

jc Ljcwjc) + 1
pc

LNcwNc), (5.5)

which can be transformed into

pc = (1 − αt)
Hc(pc)

[ᾱσ
l

∑
j ̸=N

( p̄jc

pc
)σ−1Ljcwjc + LNcwNc]. (5.6)

This expression defines housing prices as a weighted average of the demand for housing of natives and
immigrants.43

5.5 Properties

Given these primitives of the model, in this subsection we derive a number of properties. These properties
are the basis for the structural estimation described in section 5.8.

The difference between natives and immigrants is the weight they give to local and foreign price
indices:

Assumption. Natives only care about local price indices so that αf = 0 and αl = α. Immigrants care about local
and foreign price indices so that αf ̸= 0 and αl + αf = α.

Proposition 4. Under the assumptions made, there is a gap in wages between natives and immigrants that
increases in the local price index and that is larger when pj is lower. The wage gap is given by the following

location choices, wages, and local prices.
42A number of papers in this literature assume absentee landlords. See, as an example, Eeckhout et al. (2014).
43An alternative to this assumption is to assume that natives and immigrants consume one unit of housing as is done in many other

papers in urban economics, and that consumption of non-tradables reflects both this housing unit and other non-tradables. This
alternative results in a simpler relationship between city housing prices and native and immigrant population.
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expression:

ln wNc − ln wjc = (1 − β)(1 − αt) ln(pc/p̄jc) (5.7)

Proof. Appendix B.3

This expression highlights that there are no differences in the wage gap between natives and immigrants
only in two extreme cases. First, if αt = 1, then all income is spent on tradable goods and therefore the
price difference in price indices of non-tradables is irrelevant. Second, when β = 1, workers have all the
bargaining power and always demand a wage equal to their output as can be seen from 5.4. Thus, both local
amenities and prices of non-tradables are not reflected in wages.

It is also worth noting that differences in the price index of the country of origin do not play a direct role
only in the special case of σ = 1. In this case, the share of expenditure in home country goods is always the
same, irrespective of the prices. If instead σ > 1 then there is some degree of substitutability between local
and home consumption, which increases with σ.

In section 3, we have also shown empirically that immigrants concentrate in higher proportions in larger,
more expensive cities. This can be summarized in the following proposition:

Proposition 5. Under the assumptions made, immigrants concentrate in expensive cities. The spatial distribution
of immigrants relative to natives is given by:

ln πjc

πNc
= 1

λ
β(1 − αt) ln(pc/p̄jc) + ln

∑
k

(
AkB̃k/p1−αt

k

)β
λ

∑
k

(
AkB̃k/p̄1−αt

jk

)β
λ

(5.8)

Proof. Appendix B.3

As for the wages, there is no difference in the location choices between natives and immigrants if αt = 1.
However, the role of the bargaining power parameter for the distribution of immigrants relative to natives
is different. If β = 1, immigrants benefit most from locating in more expensive cities as they enjoy the
same wages as natives despite being less affected by the local price levels. If on the contrary firms have all
the bargaining power and thus β = 0, the wages offered to immigrants fully take into account the prices
they face, which implies that they do not benefit more than natives from living in expensive cities. Hence,
the spatial distribution of natives and immigrants would be the same.
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Propositions 4 and 5 are directly linked to the facts that we report in section 3. They show the
concentration of immigrants and the fact that immigrants receive lower wages than natives in expensive
cities. We can use the allocation of workers across locations to obtain the equilibrium size of the city. In
particular, the following proposition characterizes the distribution of workers across cities given the total
native and immigrant populations (LN and Lj for each country of origin j).

Proposition 6. The equilibrium size of the city increases in local productivity and amenities according to:

Lc = (AcB̃c)
β
λ

∑
j

Lj/p̄
(1−αt) β

λ
jc∑

k(AkB̃k/p̄
(1−αt)
jk )

β
λ

+ (AcB̃c/p1−αt
c )

β
λ∑

k(AkB̃k/p1−αt
k )

β
λ

LN (5.9)

Proof. Appendix B.3

Note that this proposition also means that immigrants make large cities even larger. That is, because they
care less than natives about the cost of large cities (i.e., congestion), they enable big cities to become larger.
Moreover, it shows that cities are large because they are either productive (Bc) or pleasant to live in (Ac).
Thus, conditional on amenity levels, immigration concentrates the population in more productive
cities.

To see the aggregate effect of immigration on total output via immigrants’ location choices, we can obtain
an expression of total output per capita depending on the immigrant shares.

Proposition 7. Aggregate output per capita increases with the share of immigrants in the economy and is given by
the expression:

q =
∑

c

(AcB̃
β+λ

β
c )

β
λ

∑
j

Lj

L /p̄
(1−αt) β

λ
jc∑

k(AkB̃k/p̄
(1−αt)
jk )

β
λ

+
∑

c(AcB̃
β+λ

β
c /p1−αt

c )
β
λ∑

k(AkB̃k/p1−αt
k )

β
λ

LN

L
(5.10)

Proof. Appendix B.3

In section 5.3, we mentioned the possibility of allowing for agglomeration forces (external to firms), which
we model with an agglomeration parameter a > 0. When there are agglomeration forces, the movement of
economic activity towards more productive locations makes these locations even more productive. This, in
turn, creates even more incentives for immigrants and natives to be in these locations. Hence, our results
are stronger when a > 0. Qualitatively, all results are unchanged except for the effect of immigrants on
local prices. As mentioned before, the effect of immigrants on local prices is governed by two opposing
forces. On the one hand, immigrants consume less locally than natives, hence reducing local demand. On
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the other hand, they have incentives to move to the most productive locations, potentially increasing
aggregate local demand in them. This second effect is stronger with agglomeration forces.

5.6 Model estimation

There are three key parameters in the model. First, we need to estimate αf , which governs the (average)
importance of home country in total expenditures. Second, we need to estimate σ, which measures the
heterogeneity across immigrants from different countries of origin. And third, we need an estimate of λ,
which governs how much of the immigrant-native differences are observed in wages versus locations.

To obtain the first two key parameters, we use the relationship between wage gaps and city prices across
countries of origin. We estimate the model combining 1990, 2000, and 2010 census and ACS data and
World Bank price-level data. We use the exact same data that we used for documenting immigrant
heterogeneity in section 3.3.1, except that we limit the local price to include only the cost of housing. In
our empirical analysis, we have used local price levels that are a weighted average of the national consumer
price index (including tradable goods) and the city-specific rental price indices following Moretti (2013).
However, in the model, pc refers to the price of non-tradable goods only. For the estimation and solution
of the model, we therefore proxy pc with the rental price component of the local price index. While
non-tradable goods might include other goods apart from housing, this is the most directly measurable
component of the cost of living in a location. Moreover, to the extent that other non-tradable goods require
land, for example barbers or other local services, their prices should be strongly correlated with local
housing costs.

We first use the relationship between wage gaps and local price indices that the model generates at the
country of origin-MSA level given by equation 5.7 to estimate {ᾱf , σ}. More specifically, as can be seen
from the proof of proposition 4 in the appendix, we obtain:

∂ ln wN,c

wj,c

∂ ln pc
= (1 − β)(1 − αt)(1 − Ωl)

And

∂ ln wN,c

wj,c

∂ ln pc∂ ln pj
= (1 − β)(1 − αt)(1 − σ)Ωl(1 − Ωl)

where Ωl = (ᾱσ
l p1−σ

c )/(ᾱσ
l p1−σ

c + ᾱσ
f p1−σ

j ) is the share of consumption on local goods and is a function
that depends on the two parameters of interest, ᾱf and σ, and on the relative price index of foreign to local
goods. We evaluate this term at the average city and country of origin in the year 2000. In particular, we use
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the fact that on average home country prices are 52 percent of the average price in the United States.

To obtain the values of the above derivatives, we estimate the specification in column (5) of table 4 using
the rental price component. The coefficient of the interaction with exchange rates is 0.113, instead of
0.143, which is shown in table 4. We evaluate the effect of the log rental price on the immigrant-native
wage gap at the average log real exchange rate, obtaining a value of -0.085. This is the percentage change in
the immigrant-native wage gap due to an increase in the rental price by 1 percent for the average
immigrant. Thus, we set the first derivative equal to 0.085 and the second equal to the coefficient of the
interaction term:44

(1 − β)(1 − αt)(1 − Ωl) = 0.085

(1 − β)(1 − αt)(1 − σ)Ωl(1 − Ωl) = −0.113

This is a (non-linear) system of two equations and four unknowns: {ᾱf , σ, β, αt}. We reduce the
dimensionality of the parameter space by assuming that β = .2 and αt = .4. This means that we assume
that the weight of workers when bargaining for wages is 20 percent, and that the share of consumption that
goes to non-tradables is 60 percent. There exist various estimates of the workers’ bargaining weight in the
literature. Recent work suggests that an estimate of 20 percent is reasonable. For example, Lise et al.
(2016) obtain an estimate of around 20 percent for workers with, at most, a high school diploma, and 30
percent for college graduates. Since immigrants with lower education levels are relatively more prevalent in
the United States, we opt for the lower estimate.45 Note that an estimate of 20 percent means that firms
can extract quite some value from workers’ location decisions.46 This implies that, in the context of our
model, wages reflect, to a large extent, the value of living in each location. The tradable goods weight of 40
percent is based on the sum of the weights of those goods in the BLS consumer price index (CPI-U) that
are either tradable or difficult to substitute with goods from the origin because they are mainly consumed
locally. Specifically, these are Food and beverages, Apparel, Transportation and Education and
communication.47 In appendix C, we test the robustness of the model predictions to setting the tradable
share to 60 percent. This means that non-tradable goods roughly have the same weight as the Housing
compentent in the CPI-U. As non-tradable goods might include more than just housing, we view a
tradable share of 60 percent as an upper bound of the actual share of tradable consumption.
44Because in the model we define the gap as native wage minus immigrant wage, we have to switch the signs of the coefficients.
45All results are virtually unchanged when using a bargaining power of 0.3 (see appendix C).
46See also the survey article Manning (2011). In recent papers, the range of estimates moves from 5 to 34 percent.
47The remaining components of the CPI-U are Housing, Medical care, Recreation, and Other goods and services. While housing is

also consumed locally, unlike transportation or education, it can be partially substituted with home consumption, for example by
renting a low-quality apartment in the host country while sending remittances or saving to rent or buy a apartment of higher
quality in the home country. This notion is consistent with our findings on differences in housing expenditure between natives
and immigrants in section 3.4.2.
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Once we have assumed specific values for αt and β, we are left with a system of two equations and two
unknowns. We solve this system (numerically) and obtain the values ᾱf = 0.27 and σ = 2.62. These
parameter estimates have clear economic meaning. The fact that ᾱf is around 27 percent means that the
distribution of immigrants across locations and their wages is consistent with the fact that, on average,
immigrants consume around 27 percent of non-tradables in their country of origin. This represents around
16 percent of their total consumption (αf in the utility function defined above), since 60 percent of income
is spent, on average, on non-tradables. This number is not far from the number estimated in column (4) of
table 9 using consumption data directly. The elasticity of substitution σ is identified from the heterogeneity
across countries of origin. An elasticity larger than one means that immigrants substitute consuming locally
for home country consumption. Thus, immigrants from poorer, lower price index countries consume
relatively more in their country of origin than immigrants from richer origins. Our estimate of σ = 2.62
captures quantitatively the extent to which immigrants substitute local and foreign consumption. In
appendix C.1, we show how alternative assumptions on β and αt change our estimates of αf and σ. Using
a 30,000 point grid, we obtain a range of estimates for αf that goes from 0.11 to 0.19, and a range for σ

that goes from 2.5 to almost 3.

To estimate λ, we use equation 5.8 and the estimates of β, αt, σ, and αf . From these we can obtain the
relevant price index for each country of origin, and estimate equation 5.8 with PPML as we did in Table 3.
We obtain that 1

λβ(1 − αt) = 9.42 with a standard error of 0.766.48 From this we get λ ≈ 0.013. The
implied (internal) migration elasticity (which is 1/λ) is slightly higher than other estimates in the
literature, see Monras (2015a) or Caliendo et al. (2015). However, the comparison is not straightforward
since the variation used in previous literature is quite different from what we use.

For the productivity levels, amenities, and housing-supply elasticities across cities, as well as local
agglomeration forces, we rely on prior literature. We use the productivity and amenity levels estimated by
Albouy (2016) for 168 (consolidated) MSAs, which are the ones we use to solve and simulate the model.
The Albouy model is similar to ours but for the fact that we take into account the role of immigrants. For
the housing-supply elasticities, we rely on Saiz (2010).49 Finally, we use an estimate of local agglomeration
forces of 0.05, which is consistent with the consensus in the literature(Combes and Gobillon 2014;
Duranton and Puga 2004).

In our baseline solution of the model with an immigrant worker share of around 18 percent, we use the
rental prices from the data as local non-tradable equilibrium prices p∗

c . We then make use of the housing
market equation 5.5 to back out the equilibrium housing supply H∗

c . When we use the model to perform
counterfactuals by varying the share of immigrant workers in the economy, we apply the housing supply

48Note that we remove the term ln(
∑

k

(
AkB̃k/p1−αt

k

) β
λ )/(

∑
k

(
AkB̃k/p̄1−αt

jk

) β
λ ) from equation 5.8 using country of origin

fixed effects.
49Saiz (2010) reports housing-supply elasticities at the primary metropolitan statistical area (PMSA), so we use Albouy (2016)’s

crosswalk between PMSAs and consolidated metropolitan statistical areas (CMSAs).
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elasticities from Saiz (2010) to obtain the counterfactual equilibrium housing supplies and non-tradable
prices for each city. Thus, we approximate the housing supply equation by Hc(pc) = (pc/p∗

c)ηcH∗
c , where ηc

is the city-specific housing supply elasticity estimated by Saiz (2010).50 Table 10 summarizes the value and
source of our calibration and estimated parameters.

Table 10. Calibrated parameters and structural estimates of the model

Variable Value Source
Share of consumption on tradable goods (αt) 0.4 Components of CPI-U (see text)
Workers’ bargaining weight (β) 0.2 Lise et al. (2016)
Share of home goods consumption (αf ) 0.162 Estimated
Sensitivity to local conditions (λ) 0.013 Estimated
Elasticity of substitution home-local goods (σ) 2.62 Estimated
Amenity levels (Ac) Albouy (2016)
Productivity levels (Bc) Albouy (2016)
Housing supply elasticities (ηc) Saiz (2010)
Local agglomeration (a) 0.05 Combes and Gobillon (2014)

Notes: This table shows the estimates of the structural parameters of the model. The structural parameters of the model are the set of
parameters that minimize the distance between the model and the data. For this exercise we only use data on wages and distributions
of workers across locations at the country-of-origin level, taking as given the parameters borrowed from prior literature.

5.7 Comparisonmodel vs. data

Once we have all the parameters – those that we estimate ourselves and those that we borrow from the
literature – we can compare the quantitative predictions of our model with the data. Using various
moments of the data should serve to show that our model can quantitatively match some of the key features
of metropolitan-level cross-sectional US data. We demonstrate this below.

At an aggregate level, the model estimated exclusively on labor market data delivers an estimate of the
weight of the home country on overall consumption that is not far from the direct estimates that we
obtained using Consumer Expenditure Survey data. In section 3.4.3, we have shown that Mexican
households consume on average 12 percent less on local goods than similar-looking natives. We can
directly compare this estimate with the estimate αf = ᾱf (1 − αt) = 0.27 · 0.6 = 16.2percent.51

At a disaggregated MSA level, we can compare the predictions of the model with the data. In figure 9, we
plot a number of variables against city productivity levels. Note that our estimation of the model is at the
city-country of origin level, while the moments in figure 9 are at the MSA level. The underlying
productivities, amenities, and price levels are the primitive parameters that drive the results on both
location and wages. Appendix table E.1 gives an overview over these parameters for the bottom 20 and the
50Results do not change substantially if we assume inelastic supply of housing instead.
51One reason for the somewhat lower estimate from the Consumer Expenditure Survey could be that there are also some natives

among the Mexican households that we use to proxy for immigrant households. This attenuates the effect on expenditure, if the
consumption of native Mexican households is similar to that of non-Mexican households.
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top 20 cities in terms of productivity.

The top-left graph in figure 9, labeled as panel A, shows that the population distribution across US cities
generated by the model is very similar to the distribution in the data both in terms of steepness and
dispersion. The model only performs somewhat worse at the extremes of the distribution. It underpredicts
the size of the two largest cities, which are New York and Los Angeles, while it somewhat overpredicts the
size of the smallest cities.

The model matches remarkably well the relationship between wages (centered around the mean) and
productivity as shown in panel B of figure 9. In appendix C.2 we show that this fit does not change
substantially with alternative calibrations of β and αt.

Figure 9. Model and data, MSA-level moments

Panel A: Population Panel B: Wages

Panel C: Immigrant Share Panel D: Wage Gaps

Notes: This figure compares four untargeted moments in the data and the model. The model is estimated using country of origin
variation. From these estimates, we aggregate to the city level the data generated by the model to compute the four moments shown
in the figure. Each dot represents a city. We use the 168 consolidated metropolitan statistical areas from Albouy (2016).
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The model also does a fairly good job in explaining the immigrant population shares and native-immigrant
wage gaps (aggregated at the city level). That is, the model predicts productivity to be positively related to
immigrant shares and negatively related to immigrants’ relative earnings, mimicking the relationships in the
data. Naturally, there is less dispersion in the model than in the data, as all differences between locations of
similar productivity are only based on variation in amenities and non-tradable prices, while in the real
world there are many more sources of heterogeneity that drive immigrant shares and wage gaps.

It is interesting to see that there are some outliers in terms of immigrant shares. The smaller MSAs with
high shares of immigrants in the data are always close to the Mexican border. This is something that the
model cannot match. Another outlier with respect to the prediction is the most productive city, San
Francisco, for which the model predicts an immigrant share of around 67 percent – almost twice as high as
in the data. San Francisco is a special case because it is at the extreme end of the distribution with respect
to all of its characteristics (see table E.1). It is the most productive city and has the highest rental price
index by a large margin. Moreover, it has the second highest amenity value (after Santa Barbara) and the
second lowest housing supply elasticity (after San Diego). Naturally, for such a location, the model predicts
an extreme outcome in terms of the number of immigrants, who are attracted by the high nominal wage
driven by both the exceptionally high productivity and high non-tradable price level. Because of the large
discrepancy between data and model for this special case, we drop San Francisco from the counterfactual
analysis that we perform in the next section.

Overall, apart from these few outliers, it seems that our estimated model is quantitatively similar to the
data, and can thus be used to perform some counterfactual experiments that should help to shed light on
the importance of immigrants in a number of outcomes.

5.8 The distribution of economic activity and general
equilibrium

The counterfactual exercise that we undertake is to examine changes in the equilibrium that arise after an
increase in the share of immigrants, holding total population and the distribution of countries of origin
constant. We perform this counterfactual because it cleanly shows the quantitative importance of the
mechanism that we highlight throughout the paper. More specifically, we first compute the distribution of
population across MSAs and equilibrium prices and wages assuming that immigrants consume and
therefore decide on locations exactly like natives. Second, we do the same exercise with current
immigration levels of around 20 percent. From these two exercises we calculate percentage differences in
outcome variables of interests to quantify the contribution of immigrants’ choices to the equilibrium. We
perform this exercise both with and without agglomeration forces (i.e., with a = 0 and a = 0.05 in
equation 5.3). We show the main results in figure 10.

It is apparent from panel A that migration increases the size of the most productive cities at the expense of
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Figure 10. Effects of immigrants’ location choices

Panel A: Population distribution Panel B: Native population distribution

Panel C: Non-tradable/Housing prices Panel D: Native wages

Notes: This figure compares the distribution of selected variables predicted by the model with the actual share of immigrants of 20
percent and the counterfactual distribution predicted if all immigrants consume like natives, both with and without agglomeration
forces. Each dot represents one of the 168 consolidated metropolitan statistical areas from Albouy (2016) and indicates the
percentage difference to the counterfactual.

the least productive cities. These gains and losses are accentuated in the presence of positive agglomeration
forces. The most productive MSAs in the United States are around 10 percent-25 percent larger than they
would be if immigrants decided on locations in the way natives do.52

As a result of immigrants’ strong preference for cities with high nominal wages and the pressure that this
puts on local price indices, which can be seen in panel C, natives are displaced from more productive cities
into less productive ones as shown in panel B.53 In fact, current levels of migration can potentially account
52The predicted population change for the dropped outlier San Francisco is around 75 percent. Even if the population in the

metropolitan statistical area of San Francisco has almost doubled over the last 50 to 60 years, this is a rather unrealistic prediction.
53Note that we correct this plot for the fact that native population falls when we convert natives to immigrants, and therefore every
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for a significant part of the increase in local price indices in more productive cities. Note that price changes
are more pronounced at the extremes if there are agglomeration forces, which is due to the stronger effects
on population resulting from the additional productivity changes. Without agglomeration forces, prices
rise only in one city (Santa Barbara), while they fall in all the remaining ones, even in those that see their
population rise. This is because immigrants demand fewer non-tradable goods than natives, and this
negative effect on demand resulting from the different composition of population overcompensates for the
positive effect resulting from more population. Despite the fall in prices in (most of ) the high-productivity
cities, some natives leave those cities because prices fall more in low-productivity cities, making the
low-productivity cities relatively more attractive.

However, as panel B shows, there are also a few low-productivity cities that lose in terms of native
population. This is a consequence of the fact that at the lower end of the productivity distribution, there are
some cities with very high housing supply elasticities, which implies weaker price declines with falling
demand. These cities become less attractive relative to cities with larger prices drops due to lower housing
supply elasticities, even if productivity is comparable.

Panel D of figure 10 shows that natives’ wages move in the same direction as local price levels. Without
agglomeration forces, immigrants’ location choices do not lead to substantial wage changes in more
productive locations, and they lead to slight declines in less productive ones. With agglomeration forces,
the wage changes are more strongly increasing in productivity. It is remarkable to note that immigrants’
location choices also help to explain the divergence in nominal incomes between metropolitan statistical
areas, in line with the evidence reported in Moretti (2013). With agglomeration forces, both housing
prices and nominal wages increase with immigration. In the context of the model, however, real-wage
inequality between small and large locations does not increase since price changes are more pronounced
than nominal wage changes.

In figure 11, we investigate the effect of immigrants, going up to a share of 40 percent, on some aggregate
variables. We have shown that immigration moves economic activity from low-productivity locations to
high-productivity ones. As a result, an immigrant share of 20 percent increases average labor productivity
(i.e., tradable output produced per worker) by around 0.9 to 1 percent, depending on whether
agglomeration forces are considered or not. Thus, the growth in size of the most productive cities translates
into output gains for the tradable sector in the entire economy, even if low-productivity places lose.

In panel B of figure 11, we investigate native workers’ welfare, measured as the common component of the
indirect utility of natives expressed in equation 5.1, Vc. On aggregate, native workers’ welfare increases by
around 0.35 percent.54 This change is driven by various forces. First, wages fall on average due to lower
non-tradable prices. This is a consequence of the fact that immigrants spend less than natives on local

city mechanically has 20 percent fewer natives.
54Recall that we abstract from the welfare changes of firm and land owners, which are not modeled.
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Figure 11. Aggregate effects of immigrants

Panel A: Labor productivity Panel B: Native workers’ welfare

Notes: This figure compares aggregate macroeconomic variables predicted by the model under the current level of immigration with
those predicted assuming that immigrants behave identically to natives. Panel A shows the aggregate change in worker productivity
resulting from the re-shaping of economic activity across space at different levels of immigration. Panel B shows the change in
aggregate native workers’ welfare.

non-tradables. Since the relative price of non-tradables falls, natives consume more non-tradabales, which
tends to raise their welfare. However, since wages are lower, they also consume fewer tradable goods, which
tends to reduce their welfare. Because the drop in the nominal wage is less pronounced than the drop in
price levels, real wages and thus native welfare always increase. The welfare effects are slightly lower with
agglomeration effects since some natives move to the low-productivity cities (with a few exceptions), which
lose in terms of overall population. Therefore, these cities have a lower productivity compared to the case
without agglomeration forces, which drives natives’ nominal wages in these cities further down.

In appendix C.2, we perform robustness checks to show that these disaggregate and aggregate predictions
from the model do not change substantially with alternative calibrations of β and αt.

6 Conclusion

In the first part of this paper, we document that immigrants concentrate in larger, more expensive cities and
that their earnings relative to natives are lower there. We show that these patterns are stronger for
immigrants coming from low-price index countries and that immigrants relative to similar-looking native
households consume less locally.

Taking all this evidence together, we posit that these patterns emerge because a share of immigrants’
consumption is not affected by local price indices but rather by prices in their country of origin. That is,
given that immigrants send remittances home and are more likely to spend time in and consume in their
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countries of origin, they have a greater incentive than natives to live in high-nominal-income
locations.

We build a quantitative spatial equilibrium model labor market with frictions to quantify the importance of
this mechanism. We estimate the model and show that the differential location choices of immigrants
relative to natives have important consequences: economic activity moves from low-productivity places to
high-productivity places, which leads to a gain in overall worker productivity of around 1 percent and
increases native welfare by around 0.35 percent, at current levels of immigration.

This paper extends some of the insights in the seminal contribution of Borjas (2001). Borjas’ main
argument is that immigrants choose the locations where demand for labor is higher, thus helping to
dissipate arbitrage opportunities across local labor markets. We show in this paper that immigrants not
only choose locations with higher demand for labor but specifically more productive locations, and we
quantify how much these choices contribute to overall production in the United States.
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A Empirical Appendix

A.1 Alternative mechanisms

In this subsection, we investigate a number of alternative hypotheses that could potentially drive the
patterns we have documented so far. In particular, we show that endogenous population, immigrant
networks, human capital, imperfect substitutability to natives, legal status or job finding prospects in larger
cities are unlikely explanations for our findings.

A.1.1 Endogeneity of population levels and immigrant specific returns to
observable characteristics

One concern about the results shown in the main text is that we use the total population in an MSA as a
running variable to explain our facts. Total population obviously includes immigrants. Hence, there might
some endogeneity between relative outcomes of immigrants and natives and a measure where immigrants
are also included.

To show that this is not driving our results, we use equation 3.2, but we use native population or lagged
total and native population instead of total population or the price index of the MSA.

Table A.1. Wage gaps and city size measurement

(1) (2) (3) (4) (5) (6) (7) (8)
Wage Wage Wage Wage Wage Wage Wage Wage

(ln) Population in MSA x Immigrant -0.031*** -0.032*** -0.034*** -0.049**
(0.0077) (0.0059) (0.0068) (0.019)

(ln) Nat Population in MSA x Immigrant -0.030*** -0.033***
(0.0076) (0.0069)

(ln) Population in MSA, lag 5 year x Immigrant -0.033***
(0.0062)

(ln) Nat Population in MSA, lag 5 year x Immigrant -0.033***
(0.0065)

Observations 360,967 334,236 360,967 360,967 360,967 282,923 282,923 356,140
R-squared 0.417 0.392 0.417 0.421 0.421 0.429 0.429 0.416
Xs yes yes - Mex yes interacted interacted interacted interacted yes + learn
Year FE yes yes yes yes yes yes yes yes
MSA FE yes yes yes yes yes yes yes yes

Notes: This table shows estimates of the native-immigrant wage gap and how it changes with city size, using alternative measures
of city size. Column 1 shows estimates using total population in the MSA. Column 2 shows the same regression as column 1 but
excluding Mexicans. Column 3 shows the same regression as column 1 but using total native population in the MSA instead of
total population. Column 4 follows the specification in column 1 but where we interact all controls with an immigrant dummy.
Column 5 follows the specification in column 2, but controls are interacted with an immigrant dummy. Column 6 follows the
specification in column 4 but computes city size using a five-year lag. Column 7 follows the specification in column 6 but uses a
five-year lag to compute native population city size. Column 8 follows the specification in column 1 but controls for years in United
States interacted with city size. These estimates use CPS data from 1994 to 2011. Robust standard errors clustered at the MSA are
reported. * significant at the 0.10 level; ** significant at the 0.05 level; *** significant at the 0.01 level.

Table A.1 shows that using native population instead of total population results in similar relationships
between city size and native-immigrant wage gaps.
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A second concern could be that the wage results are driven by Mexicans, which is the largest immigrant
group in the United States. The second column of the table shows that when we exclude Mexican
immigrants from the regression, the results are unchanged.

Another concern could be that returns to observable characteristics are different between natives and
immigrants. This would mean that we should interact observable controls with an immigrant dummy in
the Mincerian wage regressions. Table A.1 shows that none of the results is affected if we interact all the
controls used in the specification (including race dummies, marital status, age, education, and occupation
dummies) with an immigrant dummy.

A.1.2 Immigrant networks

An alternative explanation for the relationship between immigrants’ earnings and city size could be that
immigrants earn less in large cities because of the presence of larger immigrant communities there. If
immigrants perceive communities of their country of origin as a positive amenity, they could potentially
accept lower wages in large, expensive cities because they are compensated through immigrant-network
amenities. If this were the only mechanism at play, we would expect the relationship between wage gaps
and city size to become stronger over time, which we do not see. On the other hand, Patel and Vella (2013)
show that new immigrants tend to choose the same occupations as their compatriots who live in the same
region and that this has a positive effect on their earnings. Whichever the direction of the network effect
on wages, it is worth investigating the importance of migrant networks in greater depth.

To do so, we extend the basic regression framework introduced in equation 3.2 by including immigrant
networks. Specifically, we estimate:

(A.1)ln wi,c,t = α1t + α2tImmi,c,t + β1Immi,c,t ∗ ln Popc,t + γ1 ln Popc,t + β2ImmigNetworki,c,t

+ γ2ImmigNetworki,c,t ∗ ln Popc,t + ϕXi,c,t + δct + εi,c,t

where we measure the size of the network as ImmigNetworki,c,t = P op(i)c,t

P opc,t
. That is, for each individual

i, we compute the number of individuals from the same country of origin that at time t live in city c. For
natives, this measure of immigrant networks takes a value of 0. Thus, β2 measures the relative wages of
immigrants and natives, given the various sizes of the network, while β1 measures whether there is still a
negative premium for immigrants in large cities, conditional on the role of migration networks.

Table A.2 shows the results. In column 1, we only include the size of the migration network. As argued by
Borjas (2015), migrant networks may be detrimental to immigrant wages. Our estimates suggest that a
network that is 1 percent larger is associated with wages that are almost 1 percent lower. This negative
relationship can be interpreted as evidence that immigrant networks are detrimental to immigrant
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Table A.2. Wage gaps and immigrant networks

(1) (2) (3) (4) (5)
Wage Wage Wage Wage Wage

Migrant network x (ln) Population in MSA -0.252*** -0.0944**
(0.0699) (0.0384)

Migrant network in MSA -0.976*** 2.522*** -0.451*** 0.865*
(0.0802) (0.884) (0.0403) (0.496)

(ln) Population in MSA 0.0306*** 0.0342*** 0.0423*** 0.0397*** 0.0399***
(0.0117) (0.0120) (0.0156) (0.0133) (0.0132)

Immigrant 0.278*** 0.356*** 0.266***
(0.102) (0.0619) (0.0731)

(ln) Population in MSA x Immigrant -0.0310*** -0.0347*** -0.0283***
(0.00770) (0.00461) (0.00548)

Observations 360,970 360,970 360,970 360,970 360,970
R-squared 0.413 0.414 0.417 0.418 0.418
Xs yes yes yes yes yes
Year FE yes yes yes yes yes
MSA FE yes yes yes yes yes

Notes: This table reports only selected coefficients. The complete set of explanatory variables is specified in equation 3.2. This
table shows estimates of the native-immigrant wage gap and how it changes with city size, controlling for immigration networks.
Immigration networks are measured as the relative size of the immigrant population of each different country of origin with respect
to the host MSA. These estimates use CPS data from 1994 to 2011. Robust standard errors clustered at the MSA are reported. *
significant at the 0.10 level; ** significant at the 0.05 level; *** significant at the 0.01 level.

assimilation into the labor market or as evidence to the fact that migrant networks may be a positive
amenity for immigrants; thus, when living in larger networks, immigrants may be willing to work for a
lower wage. In column 2, we investigate whether the size of the network is more or less important in large
cities. As the results show, it seems that immigrant networks are associated with lower immigrant wages,
especially in larger cities.55 In column 3, we replicate the results already shown: immigrants’ wages are
lower than natives’, especially in large cities.56 Columns 4 and 5 show that this penalty of immigrants in
large cities remains even when we control for immigration networks. In column 4, we include in our
baseline regression a control for the size of the network, while in column 5 we also include the interaction
of the size of the network and city size. In neither of these cases do these controls change our estimate of
the relative wage gap between immigrants and natives, and city size.

Something that is potentially related to immigration networks and that may also help explain our results is
the fact that the rate of learning may vary with city size (de la Roca and Puga 2017); perhaps wage gaps are
greater in large cities because it takes time to learn the skills necessary to thrive there. If immigrants stayed
55Note that the total effect of migrant networks on immigrants’ wages in column 2 is positive if the MSA population is above

around 22,000.
56According to column 3, immigrants have a lower wage than natives if the MSA population is above around 8,000. The

population levels of all MSAs in our sample are above these thresholds at any point in time.
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in large cities for less time than natives, this could generate the wage gap results that we obtain. To
investigate this, we extend our baseline regression by including the (ln) years that immigrants have spent in
the United States and the interaction of this with city size. Results do not change with this interaction, as
can be seen in the last column of table A.1.

Thus, while immigrant networks seem to play a role in determining wage levels, it does not seem that they
can account for the patterns in the data that we described above.

A.1.3 Immigrants' human capital and immigrant-native substitutability

Another potential explanation for why the average immigrant-native wage gap is higher in larger cities may
be that immigrants with lower levels of human capital concentrate there, at least relative to natives. To
investigate this further, we separate our sample of immigrants and natives into four education groups and
investigate whether within these education groups we obtain the same immigrant-native wage gaps that we
have documented.

Table A.3 reports these results. The interaction of city size and the immigrant dummy that identifies the
elasticity of native-immigrant wage gaps and city size fluctuates from around 2 to around 3.5 percent for all
education groups, even after controlling for other observable characteristics. Thus, the results reported so
far suggest that there is a mechanism that is independent of human capital levels.

Table A.3. Immigrant-native wage gaps and human capital

(1) (2) (3) (4) (5)
Wage Wage Wage Wage Wage
All <HS HS SC C

Immigrant 0.262* 0.115 0.239* 0.328*** 0.186*
(0.144) (0.0765) (0.128) (0.0978) (0.104)

(ln) Population in MSA 0.0438*** 0.0371 0.0200 0.0338* 0.0644***
(0.0167) (0.0262) (0.0235) (0.0179) (0.0180)

(ln) Population in MSA x Immigrant -0.0337*** -0.0186*** -0.0305*** -0.0346*** -0.0201***
(0.0110) (0.00544) (0.00949) (0.00726) (0.00745)

Observations 360,970 39,537 101,885 94,124 125,424
R-squared 0.382 0.224 0.262 0.269 0.310
Xs yes yes yes yes yes
Year FE yes yes yes yes yes
MSA FE yes yes yes yes yes

Notes: This table reports only selected coefficients. The complete set of explanatory variables is specified in equation 3.2. Columns
2 to 5 show results by education group (high school dropout, high school graduate, some college, college). Column 1 shows the
entire sample. Robust standard errors, clustered at the MSA level, are reported. * significant at the 0.10 level; ** significant at the
0.05 level; *** significant at the 0.01 level.

Another look at whether the relationship between city size and relative wage gaps between natives and
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immigrants depends on the underlying skills of the two groups is running quantile regressions. This is, we
can check whether there is a systematic gap in wages between natives and immigrants that is larger in larger
cities at each quantile of the wage distribution. Figure A.1 shows this estimate for each quantile. As one
would expect from the fact that immigrants in the lowest quantiles come from lower price index countries
of origin, the relationship between city size and city price and native-immigrant wage gaps is stronger (i.e
more negative) in lower quantiles.

Figure A.1. City size and native-immigrant wage gaps by quantiles

Notes: This graph plots the estimate of the interaction between an immigrant dummy and the (log) population size in the location
for each quantile of the wage distribution. For this graph, we use a 20 percent random sample of the 2000 census. The left panel
plots the city size-wage gap elasticity at each quantile, while the right panel plots the city price-wage gap elasticity.

Yet another possibility is that immigrants and natives are imperfect substitutes (Ottaviano and Peri 2012;
Manacorda et al. 2012). This would generate a negative relationship between native-immigrant wage gaps
and the number of immigrants (relative to natives) in a location. It is not clear why immigrants, in this
alternative story, systematically cluster in larger, more expensive cities, but there could be an unknown
factor that accounts for this. In order to investigate whether this is what is driving our results, we use
equation A.1 but substitute the “migration network” variable by the share of immigrants within each
education group in each MSA.57

Table A.4 shows that when controlling for the relative supply of immigrants within education, we obtain
the same relationship between immigrant-native wage gaps as with our baseline estimates. Column 1 in
table A.4 shows that there is a negative relationship between wage gaps and immigrant shares. This is
consistent with immigrants and natives being imperfect substitutes within narrowly defined education
groups. In column 2, we show that this relationship seems to be stronger in larger cities, something that
may explain our baseline results (shown in column 3 for convenience). Columns 4 and 5 show that this is
not the case. The interaction of the immigrant identifier and city size is unchanged by the inclusion of the
share of immigrants in the MSA within education groups, and, if anything, this regression suggests that an
57Alternatively, we can use the share of immigrants in the MSA. This usually results in smaller estimates. See discussions in Card

(2001), Borjas (2003), Card (2009), Borjas and Monras (2017), and Dustmann et al. (2016).
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important part of the role that previous papers have attributed to imperfect native-immigrant
substitutability may in fact be explained by immigrants’ endogenous location choice.

Table A.4. Wage gaps and imperfect native-immigrant substitutability

(1) (2) (3) (4) (5)
Wage Wage Wage Wage Wage

Immigrant share (by edcode) x (ln) Population in MSA -0.0763*** -0.0386***
(0.0106) (0.00842)

Immigrant share (by edcode) -0.249*** 0.805*** -0.108*** 0.427***
(0.0384) (0.137) (0.0260) (0.114)

(ln) Population in MSA 0.0360*** 0.0500*** 0.0423*** 0.0416*** 0.0478***
(0.0128) (0.0149) (0.0156) (0.0137) (0.0145)

Immigrant 0.278*** 0.302*** 0.226**
(0.102) (0.0982) (0.0913)

(ln) Population in MSA x Immigrant -0.0310*** -0.0323*** -0.0270***
(0.00770) (0.00735) (0.00685)

Observations 360,970 360,970 360,970 360,970 360,970
R-squared 0.411 0.411 0.417 0.418 0.418
Xs yes yes yes yes yes
Year FE yes yes yes yes yes
MSA FE yes yes yes yes yes

Notes: This table shows estimates of the native-immigrant wage gap and how it changes with city size, controlling for immigrant
supply. Immigrant supply shocks are measured as the relative size of the immigrant population in each MSA and each of the four
education codes previously reported. These estimates use CPS data from 1994 to 2011. Robust standard errors, clustered at the
MSA level, are reported. * significant at the 0.10 level; ** significant at the 0.05 level; *** significant at the 0.01 level.

A.1.4 Legal status

Another potential explanatory factor could be that larger cities are more likely to be “sanctuary cities.” These
cities tend to attract disproportionally large numbers of undocumented immigrants, who have significantly
lower wages than legal immigrants on average, also conditional on observables (Borjas 2017). Thus, their
higher presence in larger cities might widen the native-immigrant wage gap there. In order to account for
this possibility, we run equation 3.2 separately including documented and undocumented immigrants. To
allocate immigrants to one of the two samples, we follow the method described in Borjas (Forthcoming).
We run the regressions for the whole population and for the sample of low-skilled workers only (defined by
having at most a high school degree). We do so because the identification of undocumented immigrants is
more reliable for low-skilled than for high-skilled workers (Albert 2017).

Table A.5 shows that the interaction between the immigrant dummy and city population remains
significant in each subsample. Moreover, for both the full population and the low-skilled, the coefficient is
higher when considering only undocumented immigrants. Given that unauthorized status is associated
with shorter stays in the United States, undocumented immigrants are likely to be more attached to their
home country than legal immigrants. The difference in their wage-gap elasticities is another piece of
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Table A.5. Wage gaps and legal status

(1) (2) (3) (4)
Wage Wage Wage Wage

All population All population Low-skilled Low-skilled

Immigrant 0.0482 0.366*** 0.0263 0.142
(0.0960) (0.107) (0.0947) (0.102)

(ln) Population in MSA 0.0410*** 0.0333*** 0.0250 0.0146
(0.0150) (0.0122) (0.0217) (0.0203)

(ln) Population in MSA x Immigrant -0.0314*** -0.0500*** -0.0285*** -0.0329***
(0.00810) (0.00850) (0.00800) (0.00829)

Observations 332,536 295,544 122,099 116,630
R-squared 0.392 0.406 0.273 0.310
Sample Documented Undocumented Documented Undocumented

Notes: These regressions use CPS data for the years 1994 to 2011 and report only selected coefficients. The complete set of
explanatory variables is specified in equation 3.2, and is expanded by years in the United States. Likely undocumented immigrants
are identified following the method of Borjas (Forthcoming). MSA fixed effects and year fixed effects are also included in the
regression. “Low-skilled” is defined as being a high school graduate or less. Robust standard errors, clustered at the MSA level, are
reported. * significant at the 0.10 level; ** significant at the 0.05 level; *** significant at the 0.01 level.

evidence for the mechanism we propose.

A.1.5 Unemployment and job finding rates

So far, we have only considered employed individuals earning a salary in our data samples. However, the
location decisions of workers are not only affected by how much they can potentially earn, but also by how
long it takes to find a job. Job finding prospects might be even more important for immigrants as their
opportunity costs of working are often higher (e.g., they may not be able to rely on relatives or friends
during a period without income, and it is harder for them to claim unemployment benefits).58 Thus,
immigrants might opt for locations where they have to spend less time searching for a job. Due to the
higher variety of jobs, this might attract immigrants to larger cities. If immigrants settling in these cities
are the ones with the higher opportunity cost of working, and if this induces them to accept lower wages or
worse job matches than natives, this could explain why the wage gap increases with city size.

If this mechanism is at play, we would expect immigrants to have relatively lower unemployment rates in
larger or more expensive cities. We investigate this in panel A of figure A.2, in which we plot the
unemployment rates of immigrants, averaged from CPS monthly data over the period 1995-2005, against
city characteristics in the year 2000.59 For both city size and price index, the relationship is flat, indicating
58This is especially the case for newly arrived immigrants who need to establish a history of employment first or for undocumented

immigrants who are ineligible for unemployment benefits altogether.
59As city prices are only available in 2000 or from 2005 onwards, we chose to average the CPS data during 11 years symmetrically

around the year 2000 in order to get a sufficient number of observations of unemployed individuals per city. The results are
robust to considering different time periods.

61



that immigrants do not gain in terms of employment in larger or more expensive cities.

If the transition rates between employment and unemployment (i.e., both job finding and separation rates)
are higher in larger cities, this might result in unemployment rates of similar magnitude as in smaller cities.
However, if immigrants care more about finding a job than about the job’s duration (to establish an
employment history, for instance), then they would still be drawn to larger cities. In panel B, we therefore
plot monthly job finding rates instead of unemployment rates against city characteristics.60 The plots show
a slightly negative relationship, suggesting that unemployment duration actually increases with city size or
price index.

Figure A.2. City size, price index, and immigrants’ unemployment and job finding

Panel A: Unemployment rates

Panel B: Job finding rates

Notes: This figure uses city size and price data from the 2000 census and data of immigrant workers aged 25 to 59 from the CPS basic
monthly files. The rates are calculated for each city that can be matched to the census data as averages over the period 1995-2005.
The job finding rate is the monthly share of unemployed job searchers transitioning to employment.

Altogether, the figures indicate that unemployment or job finding rates are unlikely drivers of the location
choices and wage gaps of immigrants.
60The job finding rate is calculated as the fraction of all unemployed individuals in a given month that is employed in the following

month. In order to link individuals across months (whenever possible), we use the person identifier available from IPUMS.
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A.1.6 Skewness and kurtosis in larger cities

In this subsection we investigate whether city size or city prices are systematically related to fatter tails of
the wage distribution (kurtosis) or larger-than-expected left or right tails (skewness). Eeckhout et al.
(2014) show that there seems to be a strong complementarity between high- and low-skilled workers which
can explain fatter tails in larger cities relative to smaller ones in terms of skills. In their paper, they show
that this is the case even when removing all immigrants from their exercise.

To investigate whether the evidence presented in this paper is affected by these fatter tails identified in
Eeckhout et al. (2014) we plot the skewness and kurtosis of the distribution of wages (not skills) of natives
in each location against city size and city price levels.

Figure A.3. City size, price index, and skewness and kurtosis

Panel A: Skewness

Panel B: Kurtosis

Notes: This figure uses city size and price data from the 2000 census and computes the within MSA wage skewness and kurtosis.

Figure A.3 shows that there does not seem to be a systematic relationship between skewness and kurtosis
and city size.
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A.2 Wages, city size, and local price indices

It is a well-known fact that wages are higher in larger cities (see, for example, Baum-Snow and Pavan
(2012)). Moreover, this relationship has become stronger over time. In this section, we demonstrate this
fact with our data. We show results using both the average (composition-adjusted) wages of natives alone
and natives together with immigrants. To illustrate this fact, we again use various cross-sectional
regressions and plot the estimates for each of the years. More specifically, we run regressions of the
following type:

ln wc,t = αt + βt ln Pc,t + εc,t (A.2)

where, as before, Pc,t is either the total amount of people in the city or its price level and where wc,t is a
measure of local wages.

In panel A of figure A.4, we show the evolution of the city size premium using census data (left) and CPS
data (right). We can compute this premium using natives and immigrants or focusing on native wages
alone. In both cases, we always obtain positive and significant estimates. The city size wage premium has
increased in the United States since 1980, although it has remained flat over the last 20 years or so
(Baum-Snow and Pavan 2012). Census estimates are slightly larger than CPS estimates – again, a
consequence of measurement error in CPS data. A remarkable finding is that the city size premium is
significantly smaller when combining both natives and immigrants for the computation of average
(composition-adjusted) wages. We will come back to this point later.

In panel B of figure A.4, we repeat the exercise using price levels instead of city size. We obtain very similar
patterns. The city price wage premium is just less than 1. This means that an increase in the price level
translates almost one-for-one to the wages paid in the city. If anything, this relationship has declined over
the last 30 years or so. Again, as was the case with the city size wage premium, when we also use
immigrants to compute it, we see that the relationship is weaker than if we only use natives. This is true
both when we use ACS and census data and when we use CPS data.

A.3 Commuting zones

This section shows that the main relationship between location choices and relative wages between natives
and immigrants documented throughout the paper is independent of using MSA-level data or commuting
zone data. Commuting zones are MSAs when we consider urban population. There are, however, many
commuting zones that are rural areas, which are not covered in the MSA data. While in our context it
seems quite natural to think about MSAs, some papers have emphasized the use of local labor markets –
typically measured by commuting zones – so that rural areas are also included.
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Figure A.4. Evolution of city size and city price premia

Panel A: City size premium

Panel B: City price premium

Notes: This figure uses census, ACS, and CPS data from 1980 to 2011 to estimate the relationship between wage levels and city size.
Each dot represents the corresponding estimate of the elasticity of immigrant shares, city size, and city prices for each corresponding
year. CPS data start reporting place of birth only in 1994. Vertical lines represent 95% confidence intervals.

The two graphs shown in figure A.5 show that immigrants concentrate in large commuting zones and that
their wages relative to natives are lower there. All other results that we have checked are unchanged when
using commuting zones instead of MSAs.

A.4 Home ownership

If immigrants plan on returning to their countries of origin it is likely that ownership rates are lower among
them. Ownership rates vary considerably by income and other characteristics. Thus, it may be useful to see
if it is indeed the case that homeownership rates are lower among immigrants than similar-looking natives.
This can be shown with the following regression:

Owneri = α + βImmigranti + γ ln Household Incomei + ηcXi + εi (A.3)

where “Owner” indicates whether the head of household i is a homeowner or not, Immigranti is a dummy
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Figure A.5. Commuting zone size and immigrant distribution

Notes: The figure is based on the sample of prime-age workers (25-59) from the 2000 census. Each dot represents a different
commuting zone. There are 191 different commuting zones in our sample. The red line is the fitted line of a linear regression.
The left panel shows the relationship between relative immigrant share and CZ size, while the right panel shows the relationship
between native-immigrant wage gaps and the CZ size.

indicating that household i has at least one immigrant, and Xi denote various household characteristics,
like the education level of the head of the household, marital status, the race of the head of the household,
the size of the household, MSA fixed effects, occupation fixed effects, and time fixed effects. Thus, β

identifies whether immigrants tend to rent rather than own the house in which they live relative to
similar-looking natives.

The results are shown in table A.6, using census and ACS data. It is apparent that immigrants are around 6
percentage points less likely to own the house in which they reside. This is true for a number of different
subsamples. Column 1 uses only immigrant households where the head of the household works. Column 2
includes all households, irrespective of their labor-market status. Column 3 includes households in the
bottom half of the income distribution. Column 4 investigates whether there are significant differences in
small cities relative to large cities, something that, in this case, does not seem to play an important
role.
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Table A.6. Immigrants’ homeownership rates

(1) (2) (3) (4)
Ownership Ownership Ownership Ownership

Immigrant -0.0614*** -0.0624*** -0.0566*** -0.0539***
(0.00567) (0.00574) (0.00648) (0.00424)

(ln) Population in MSA x Immigrant -0.000628
(0.000465)

(ln) Population in MSA 0.00535
(0.0116)

Total household income 0.175*** 0.152*** 0.121*** 0.152***
(0.00264) (0.00220) (0.00284) (0.00219)

Observations 6,695,378 8,760,414 4,284,743 8,760,414
Sample workers all income < p50 all
Controls yes yes yes yes

Notes: This table reports the regression of a homeownership dummy on an immigrant dummy and a number of observable
characteristics as controls, which include race, occupation, MSA of residence, family size, and marital status. Data from the US
census and ACS from 1980 to 2011 are used. MSA and year fixed effects are included in all the regressions. Standard errors clustered
at the MSA level. * significant at the 0.10 level; ** significant at the 0.05 level; *** significant at the 0.01 level.
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B Theory Appendix

B.1 Proofs of propositions of the spatial equilibriummodel

Proof. Proposition 1

Suppose Bc > Bc′ .

To show that c is larger than c′, we need to look at the free mobility condition. From that we have that:
Bcw(Nc+Ic)

p(Nc,Ic) = Bc′ w(Nc′ +Ic′ )
p(Nc′ ,Ic′ ) , so that w(Nc+Ic)

p(Nc,Ic) /
w(Nc′ +Ic′ )
p(Nc′ ,Ic′ ) = Bc′

Bc
, but this is f(Nc, Ic)/f(Nc′ , Ic′) = Bc′

Bc

where f(., .) is decreasing in Nc and Ic.

To see that larger cities pay higher wages, we only need to realize that natives’ wage are given by
wc = Bcw(Nc, Ic) > Bc′w(Nc′ , Ic′) if and only if Bc/Bc′ > w(Nc′ , Ic′)/w(Nc, Ic), which needs to be the
case since Nc is greater than N ′

c at equal levels of immigration.

Local prices are increasing in native and immigrant population whenever higher wages generate more
demand for local goods.

Proof. Proposition 2

Assume C = 2 and suppose that B1 > B2. With two cities, the definition of a spatial equilibrium is given
by the following set of equations.

Natives free mobility: B1w(N1 + I1)
p(N1, I1)

= B2w(N2 + I2)
p(N2, I2)

Immigrants free mobility: B1wI(N1 + I1)
pI(p(N1 + I1), pj)

= B2wI(N2 + I2)
pI(p(N2, I2), pj)

Natives clearing condition: N = N1 + N2

Immigrants clearing condition: I = I1 + I2

From these equations we obtain that:

w(N1+I1)
p(N1,I1)

w(N2+I2)
p(N2,I2)

=
wI(N1+I1)

pI(p(N1+I1),pj)
wI(N2+I2)

pI(p(N2,I2),pj)

=
wI(N1+I1)

p(N1+I1)pI(1,pj/p1)
wI(N2+I2)

p(N2,I2)pI(1,pj/p2)

68



Hence:

w(N1 + I1)
w(N2 + I2)

=
wI(N1+I1)
pI(1,pj/p1)
wI(N2+I2)
pI(1,pj/p2)

= wI(N1 + I1)
wI(N2 + I2)

pI(1, pj/p2)
pI(1, pj/p1)

Which we can re-express as:

w(N1 + I1)
w(N2 + I2)

= wI(N1 + I1)
wI(N2 + I2)

1/pI(1, pj/p1)
1/pI(1, pj/p2)

Taking logs

ln w(N1 + I1) − ln w(N2 + I2) = (ln wI(N1 + I1) − pI(1, pj/p1)) − (ln wI(N2 + I2) − ln pI(1, pj/p2)

And using Lc = Nc + Ic

ln w(L1) − ln w(L2) = (ln wI(L1) − ln pI(1, pj/p1)) − (ln wI(L2) − ln pI(1, pj/p2)

Finally we have that:

[ln w(L1) − ln wI(L1)] − [ln w(L2) − ln wI(L2)] = −[ln pI(1, pj/p1)) − ln pI(1, pj/p2)]

Now, since B1 > B2, then L1 > L2. This expression says that, holding L1 and L2 constant, the gap in
wages between natives and immigrants in large locations relative to small locations is proportional to the
immigrant-specific price index of living in a large location relative to a small location. Given that the price
index pI() is increasing in its arguments, this means that large cities have either larger immigrant
populations or higher wage gaps, and this is more pronounced the lower pj is.

B.2 Derivation of indirect utility

Consider the following utility in location c for an individual i from country of origin j:
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ln Uijc = ρ + ln Ac + αt ln CT
jc + (1 − αt)

σ

σ − 1
ln
(

αl

αl + αf
(CNT

jc )
σ−1

σ + αf

αl + αf
(CNT

j )
σ−1

σ

)
+ εijc

s.t. CT
jc + pcC

NT
jc + pjCNT

j ≤ wjc

Let

ᾱl = αl

αl + αf

ᾱf = αf

αl + αf

We also take note of the following relationships:

ᾱl + ᾱf = 1

αt + αl + αf = 1

Then, the utility in location c for an individual i from country of origin j can be written as:

ln Uijc = ρ + ln Ac + αt ln CT
jc + (1 − αt)

σ

σ − 1
ln
(
ᾱl(CNT

jc )
σ−1

σ + ᾱf (CNT
j )

σ−1
σ

)
+ εijc

s.t. CT
jc + pcC

NT
jc + pjCNT

j ≤ wjc

Note that
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lim
σ→1

(1 − αt)
σ

σ − 1
ln
(
ᾱl(CNT

jc )
σ−1

σ + ᾱf (CNT
j )

σ−1
σ

)
=
[0

0

]

=(1 − αt) lim
σ→1

ᾱl(CNT
jc )

σ−1
σ ln CNT

jc
1

σ2 +ᾱf (CNT
j )

σ−1
σ ln CNT

j
1

σ2

ᾱl(CNT
j )

σ−1
σ +ᾱf (CNT

j )
σ−1

σ

1
σ2

by l’Hopital

=(1 − αt) lim
σ→1

ᾱl(CNT
jc )

σ−1
σ ln CNT

jc + ᾱf (CNT
j )

σ−1
σ ln CNT

j

ᾱl(CNT
j )

σ−1
σ + ᾱf (CNT

j )
σ−1

σ

=(1 − αt)
(
ᾱl ln CNT

jc + ᾱf ln CNT
j

)
=αl ln CNT

jc + αf ln CNT
j

Thus,

lim
σ→1

Uijc = ρ + ln Ac + αt ln CT
jc + αl ln CNT

jc + αf ln CNT
j + εijc

which is the utility function using the Cobb-Douglas aggregation, possibly with a different ρ. We solve the
problem in two stages:

• Stage 1: Define an auxiliary variable E and find the optimal decisions CNT ∗
jc (pc, pj , E) and

CNT ∗
j (pc, pj , E) to the following maximization problem

max (1 − αt)
σ

σ − 1
ln
(
ᾱl(CNT

jc )
σ−1

σ + ᾱf (CNT
j )

σ−1
σ

)
s.t. pcC

NT
jc + pjCNT

j = E

Let
Ṽ (pc, pj , E) = (1 − αt)

σ

σ − 1
ln
(
ᾱl(CNT ∗

jc )
σ−1

σ + ᾱf (CNT ∗
j )

σ−1
σ

)

• Stage 2: Solve for CT ∗
j (pc, pj , wjc) and E∗(pc, pj , wjc) of the maximization problem

max ρ + ln Ac + αt ln CT
jc + Ṽ (pc, pj , E)

s.t. CT
jc + E ≤ wjc
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Stage 1

max (1 − αt)
σ

σ − 1
ln
(
ᾱl(CNT

jc )
σ−1

σ + ᾱf (CNT
j )

σ−1
σ

)
s.t. pcC

NT
jc + pjCNT

j = E

The associated Lagrangian is

L = (1 − αt)
σ

σ − 1
ln
(
ᾱl(CNT

jc )
σ−1

σ + ᾱf (CNT
j )

σ−1
σ

)
+ λ(E − pcC

NT
jc − pjCNT

j )

First-order conditions are given by

∂L
∂CNT

jc

:
(1 − αt)ᾱl(CNT

jc )
−1
σ

ᾱl(CNT
jc )

σ−1
σ + ᾱf (CNT

j )
σ−1

σ

− pcλ = 0

∂L
∂CNT

j

:
(1 − αt)ᾱf (CNT

j )
−1
σ

ᾱl(CNT
jc )

σ−1
σ + ᾱf (CNT

j )
σ−1

σ

− pjλ = 0

Dividing the two first-order conditions, we obtain the following relationship:

ᾱl

ᾱf

(
CNT

jc

CNT
j

)−1
σ

= pc

pj
⇒ CNT

jc =
(

ᾱf pc

ᾱlpj

)−σ

CNT
j

Using this relationship and the budget constraint, we find

CNT
jc =

(
pc

ᾱl

)−σ

pc

(
pc

ᾱl

)−σ
+ pj

(
pj

ᾱf

)−σ E

CNT
j =

(
pj

ᾱf

)−σ

pc

(
pc

ᾱl

)−σ
+ pj

(
pj

ᾱf

)−σ E

Thus, the maximized objective function is

Ṽ = (1 − αt)
σ

σ − 1
ln

ᾱl


(

pc

ᾱl

)−σ

pc

(
pc

ᾱl

)−σ
+ pj

(
pj

ᾱf

)−σ E


σ−1

σ

+ ᾱf


(

pj

ᾱf

)−σ

pc

(
pc

ᾱl

)−σ
+ pj

(
pj

ᾱf

)−σ E


σ−1

σ


= (1 − αt) ln E + (1 − αt)

1
σ − 1

ln

pc

(
pc

ᾱl

)−σ

+ pj

(
pj

ᾱf

)−σ


= (1 − αt) ln E − (1 − αt) ln p̄(ᾱl, ᾱf )
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where p̄jc(ᾱl, ᾱf ) = (ᾱσ
l p1−σ

c + ᾱσ
f p1−σ

j )
1

1−σ

Stage 2

max ρ + ln Ac + αt ln CT
jc + (1 − αt) ln E + (1 − αt)

1
σ − 1

ln p̄(ᾱl, ᾱf )

s.t. CT
jc + E ≤ wjc

The associated Lagrangian is

L = ρ + ln Ac + αt ln CT
jc + (1 − αt) ln E − (1 − αt) ln p̄(ᾱl, ᾱf ) + λ(wjc − CT

jc − E)

The first-order conditions are

∂L
∂CT

jc

: αt

CT
jc

− λ = 0

∂L
∂E

: (1 − αt)
E

− λ = 0

Using these first-order conditions and budget constraints,

CT
jc = αtwjc

E = (1 − αt)wjc

Thus, the optimal choices for consumption can be written as

CT
jc = αtwjc

CNT
jc = ᾱσ

l p−σ
c

ᾱσ
l p1−σ

c + ᾱσ
f p1−σ

j

(1 − αt)wjc

CNT
j =

ᾱσ
f p−σ

j

ᾱσ
l p1−σ

c + ᾱσ
f p1−σ

j

(1 − αt)wjc

This solution can be shown to satisfy the first-order conditions of the original problem. If we let ρ be a
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constant such that the indirect utility function has no constant, the indirect utility function can be written
as

ln Vijc = ln Vjc + εijc = ln Ac + ln wjc − (1 − αt) ln p̄jc(ᾱl, ᾱf ) + εijc

with p̄jc(ᾱl, ᾱf ) = (ᾱσ
l p1−σ

c + ᾱσ
f p1−σ

j )
1

1−σ .

B.3 Proofs of propositions of the quantitivative model

Assumption Natives only care about local price indices so that αf = 0 and αl = α. Immigrants care about
local and foreign price indices so that αf ̸= 0 and αl + αf = α.

Proof. Proposition 4

• ln wjc = −(1 − β) ln Ac + β ln B̃c + (1 − β)(1 − αt) ln p̄jc

• ln wNc = −(1 − β) ln Ac + β ln B̃c + (1 − β)(1 − αt) ln pc

Taking the difference we get

ln wNc − ln wjc =(1 − β)(1 − αt) ln pc − (1 − β)(1 − αt) ln p̄jc.

Denote W = ln wNc − ln wjc. We are interested in the sign of ∂W
∂ ln pc

.

W =(1 − β)(1 − αt) ln pc − (1 − β)(1 − αt)
1

1 − σ
ln(ᾱσ

l p1−σ
c + ᾱσ

f p1−σ
j )

∂W

∂pc
=(1 − β)(1 − αt)

pc
− (1 − β)(1 − αt)ᾱσ

l p−σ
c

ᾱσ
l p1−σ

c + ᾱσ
f p1−σ

j

∂W

∂pc
pc =(1 − β)(1 − αt)

ᾱσ
f p1−σ

j

ᾱσ
l p1−σ

c + ᾱσ
f p1−σ

j

As ∂ ln pc/∂pc = 1/pc, we have the wanted derivative, which is always positive:

∂W

∂ ln pc
=(1 − β)(1 − αt)

ᾱσ
f p1−σ

j

ᾱσ
l p1−σ

c + ᾱσ
f p1−σ

j

> 0
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Also,

∂2W

∂ ln pc∂pj
=(1 − β)(1 − αt)

(ᾱσ
l p1−σ

c + ᾱσ
f p1−σ

j )(1 − σ)ᾱσ
f p−σ

j − ᾱσ
f p1−σ

j (1 − σ)ᾱσ
f p−σ

j

(ᾱσ
l p1−σ

c + ᾱσ
f p1−σ

j )2

Multiplying both sides with pj and again using ∂ ln pj/∂pj = 1/pj we get

∂2W

∂ ln pc∂ ln pj
=(1 − β)(1 − αt)(1 − σ)

ᾱσ
f p1−σ

j ᾱσ
l p1−σ

c

(ᾱσ
l p1−σ

c + ᾱσ
f p1−σ

j )2 < 0

Thus, the gap in wages between natives and immigrants is increasing in the local price index. Furthermore,
the effect of the local price index on the wage gap is larger for lower pj .

Proof. Proposition 5
Recall that

πjc =
V

1/λ
jc∑

k V
1/λ

jk

=
(

Vjc

Vj

)1/λ

Thus,
ln πjc − ln πNc = 1

λ
(ln Vjc − ln VNc) − 1

λ
(ln Vj − ln VN )

Using the definition of ln Vjc and the expression for the wage gap obtained above, we have

ln Vjc − ln VNc = ln wjc − ln wNc − (1 − αt) (ln p̄jc − ln pc)

= − (1 − β)(1 − αt) ln pc + (1 − β)(1 − αt) ln p̄jc − (1 − αt) (ln p̄jc − ln pc)

=β(1 − αt) ln pc + β(1 − αt) ln p̄jc

Note that

ln Vjc = ln Ac + ln wjc − (1 − αt) ln p̄jc

= ln Ac +
(
−(1 − β) ln Ac + β ln B̃c + (1 − β)(1 − αt) ln p̄jc

)
− (1 − αt) ln p̄jc

=β ln Ac + β ln B̃c − β(1 − αt) ln p̄jc

Thus,
Vjc = Aβ

c B̃β
c p̄

β(αt−1)
jc
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Then,

Vj =
(∑

k

(
AkB̃kp̄

(αt−1)
jk

)β
λ

)λ

VN =
(∑

k

(
AkB̃kp

(αt−1)
k

)β
λ

)λ

=

∑
k

(
AkB̃k

p1−αt
c

)β
λ

λ

In equilibrium, pc = Lηc
c . Thus,

ln Vj − ln VN = −λ ln
∑

k

(
AkB̃k/L

ηk(1−αt)
k

)β
λ

∑
k

(
AkB̃k/p̄

(1−αt)
jk

)β
λ

Hence,

ln πjc

πNc
= 1

λ
(β(1 − αt) ln pc − β(1 − αt) ln p̄jc) + ln

∑
k

(
AkB̃k/L

ηk(1−αt)
k

)β
λ

∑
k

(
AkB̃k/p̄

(1−αt)
jk

)β
λ

Denote M = ln πjc

πNc
. Then,

∂M

∂pc
= 1

λ

(
β(1 − αt)

pc
− β(1 − αt)ᾱσ

l p−σ
c

ᾱσ
l p1−σ

c + ᾱσ
f p1−σ

j

)
∂M

∂ ln pc
=β(1 − αt)

λ

ᾱσ
f p1−σ

j

ᾱσ
l p1−σ

c + ᾱσ
f p1−σ

j

> 0

This tells us that the relative immigrant share is higher in more expensive cities.
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Proof. Proposition 6
Note

πjc = Ljc

Lj
=
(

Vjc

Vj

) 1
λ

=

Aβ
c B̃β

c /p̄
β(1−αt)
jc

Vj

 1
λ

Then, the total immigrant population in city c is

LIc =
∑

j

Ljc =
∑

j

Lj
Ljc

Lj
=
∑

j

Lj

Aβ
c B̃β

c /p̄
β(1−αt)
jc

Vj

 1
λ

Substituting the expression for Vj , we get

LIc = (AcB̃c)
β
λ

∑
j

Lj/p̄
(1−αt) β

λ
jc∑

k(AkB̃k/p̄
(1−αt)
jk )

β
λ

For natives,

LNc = (AcB̃c)
β
λ∑

k(AkB̃k/p
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And Lc = LIc + LNc.

Proof. Proposition 7
Note
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C Alternative calibrations of themodel

C.1 Effect of alternative calibrations of β and αt on αf and σ

In order to estimate αf and σ (and λ) we take estimates of β and αt from the literature. However, the
literature offers a range of estimates of these two parameters. First, there are alternative values for the
workers weight in bargaining. While Lise et al. (2016) suggest that an estimate of 0.2 is reasonable, they
also consider estimates ranging from 0.1 to 0.3 or even slightly larger. Second, it is intrinsically hard to
measure the share of consumption on tradable goods. A fraction of the inputs used in non-tradables are
also tradable, and hence, to some extent, some non-tradables are partially tradable. In the main text we
took the conservative estimate of αt = 0.4. However, this number could in principle be larger.

To investigate how much our estimates of αf and σ would change with alternative assumptions on β and σ

we construct a fine grid (incremental increases of 0.0025 and 0.005, for a total of 30,000 combinations of β

and σ) over the interval [0.1, 0.35] x [0.30, 0.68]. This interval captures both low and high levels of both β

and αt and, thus, offers an overview of estimates that we would have obtained by assuming reasonable
alternative values of these two parameters.

The top-left graph of figure C.1 shows the histogram of estimates of αf that we obtain from the
30,000-point grid described above. In a red vertical line we show the baseline estimate that we use in the
main text, which lies rather at the upper end but still well inside the range of potential estimates. This
graph suggests that αf is most likely between 0.11 and 0.19.

The graph on the right of figure C.1 shows the histogram of estimates of σ. Our baseline estimate lies close
to the mode of the distribution. The range of estimates suggests that σ is somewhere between 2.5 and 3,
well above 1, the limiting case in which there would not be any heterogeneity across countries of origin.
The bottom graph in figure C.1 plots the area covered by our estimates of αf and σ. Overall, they are not
very sensitive to the assumed values of β and αt.

In the next subsection we set β and αt close to their upper bounds and show that the main results of the
paper are robust to these alternative calibrations of β and αt.

C.2 Effect of alternative calibrations of β and αt on quantitative
results

In this section, we check the robustness of the predictions of the counterfactual simulation to alternative
calibrations of the parameters β and αt and of the re-estimated parameters αf , σ, and λ.

First, we set β = 0.3, from which we obtain αf = 0.28, σ = 2.67, and λ = 0.02. Figure C.2 shows the
resulting predictions for population, prices and native wages. All plots remain virtually unchanged.
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Figure C.1. Robustness of estimates of αf and σ to different β and αt

Notes: This figures shows in red the estimates used in the main text. The topleft graph shows a histogram of the estimates of αf

that we obtain for a 30,000 point uniform grid for β x αt ∈ [0.1, 0.35] x [0.30, 0.68]. The top right graph shows a similar histogram
for estimates of σ. The bottom graph shows the area covered by these estimates.

Relative to the baseline figure 10, only the changes in all overall population are slightly more pronounced.
This is because workers are able to retain a higher share of the profit from production, which means that
their wages depend to a larger extent on productivity and to a lower extent on price levels. Hence, highly
productive cities become even more attractive to immigrants than with the baseline calibration, implying
that cities with high productivity grow more while those with low productivity shrink more. Accordingly,
figure C.3 shows that the aggregate effects are somewhat amplified relative to the baseline. Assuming
agglomeration forces, the increase in labor productivity is now around 1.1 percent, and the increase in
native worker’s welfare is 0.42 percent.

Second, we set αt = 0.6, from which we obtain αf = 0.31, σ = 2.81 and λ = 0.0104.61 Figure C.4 shows
that this parameterization results in smaller positive changes in population at the upper end, and larger
negative changes at the lower end of the productivity distribution, compared to the baseline. This is due to
two changes in the estimated parameters. First, αf is now higher, meaning that immigrants consume a
larger fraction of non-tradable goods at home. Second, σ is also higher, implying that local and
country-of-origin non-tradable goods are more substitutable, which further increases country-of-origin
61Setting the share of tradable goods to 60 percent means that we assume non-tradables to consist only of housing, which has a

weight of around 40 percent in the CPI-U.
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Figure C.2. Effects of immigrants’ location choices with β = 0.3

Panel A: Population distribution Panel B: Native population distribution

Panel C: Non-tradable/Housing prices Panel D: Native wages

Notes: This figure compares the distribution of selected variables predicted by the model with the actual share of immigrants of 20
percent and the counterfactual distribution predicted if all immigrants consume like natives, both with and without agglomeration
forces. Each dot represents one of the 168 consolidated MSAs from Albouy (2016) and indicates the percentage difference to the
counterfactual.

consumption of immigrants. As a consequence, the effect on overall non-tradable demand coming from
the change in the composition of workers is now stronger (i.e., demand falls more due to immigrants’
consumption choices). This in turn induces non-tradable prices to fall more strongly, which makes cities
with high housing supply elasticities become relatively less attractive as their prices react less to population
changes (see panel C). Since these are mainly low-productivity cities, we can see stronger negative reactions
of both total and native populations for them in panel A and panel B. While in the baseline figure only a
few low-productivity cities with very high housing supply elasticities lose in terms of native population, this
is now the case for many more cities, especially when agglomeration forces are also assumed. For
high-productivity cities, on the other hand, we see the opposite. Since the lower demand of immigrants
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Figure C.3. Aggregate effects of immigrants with β = 0.3

Panel A: Labor productivity Panel B: Native workers’ welfare

Notes: This figure compares aggregate macroeconomic variables predicted by the model assuming the current levels of immigration
with those predicted assuming that immigrants behave identically to natives. Panel A shows the aggregate change in worker
productivity resulting from the re-shaping of economic activity across space at different levels of immigration. Panel B shows
the change in aggregate native workers’ welfare.

leads to falling prices there as well (instead of price increases in the baseline), most of them can roughly
retain their native population.

While the effects of immigrants’ consumption choices on non-tradable prices and the distribution of
natives are thus qualitatively somewhat sensitive to the calibration of αt, the aggregate effects are
qualitatively unchanged and quantitatively stronger than in the baseline, as can be seen in figure C.5. The
change in labor productivity is now around 2 percent and the effect on native workers’ welfare 0.35 percent
when agglomeration forces are assumed.

In sum, using different parameter values for β and αt within a reasonable range does not significantly
change the main effects of immigrants on the distribution of population across cities and aggregate
variables. In fact, aggregate effects become rather stronger when setting the parameters closer to their
upper bounds.
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Figure C.4. Effects of immigrants’ location choices with αt = 0.6

Panel A: Population distribution Panel B: Native population distribution

Panel C: Non-tradable/Housing prices Panel D: Native wages

Notes: This figure compares the distribution of selected variables predicted by the model with the actual share of immigrants of 20
percent and the counterfactual distribution predicted if all immigrants consume like natives, both with and without agglomeration
forces. Each dot represents one of the 168 consolidated MSAs from Albouy (2016) and indicates the percentage difference to the
counterfactual.
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Figure C.5. Aggregate effects of immigrants with αt = 0.6

Panel A: Labor productivity Panel B: Native workers’ welfare

Notes: This figure compares aggregate macroeconomic variables predicted by the model assuming the current levels of immigration
with those predicted assuming that immigrants behave identically to natives. Panel A shows the aggregate change in worker
productivity resulting from the re-shaping of economic activity across space at different levels of immigration. Panel B shows
the change in aggregate native workers’ welfare.
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D Tables Appendix

Table E.1. 20 least and most productive cities

20 cities with lowest productivity
City name Productivity Amenity Rent prices HS elasticity
Joplin -0.25 -0.01 0.85 6.40
Abilene -0.23 0.00 0.90 3.09
McAllen -0.23 -0.08 0.80 3.68
Wichita Falls -0.22 0.00 0.94 3.87
Killeen -0.21 0.03 1.01 4.59
Brownsville -0.21 -0.06 0.85 2.40
Johnstown -0.19 -0.07 0.72 1.84
Johnson City -0.19 -0.02 0.84 1.35
Springfield -0.19 0.01 0.92 3.60
Fayetteville -0.18 0.03 1.04 2.71
Alexandria -0.17 -0.03 0.82 7.15
Ocala -0.17 -0.01 1.01 1.73
El Paso -0.17 -0.04 0.90 2.35
Lubbock -0.16 -0.01 0.95 4.33
Billings -0.16 0.01 0.93 3.06
Altoona -0.16 -0.04 0.82 2.18
Pensacola -0.16 0.01 0.98 1.48
Longview -0.16 -0.05 0.90 4.75
Columbia -0.15 0.01 0.95 7.84
Sharon -0.15 -0.04 0.86 2.42

20 cities with highest productivity
City name Productivity Amenity Rent prices HS elasticity
San Francisco 0.29 0.14 2.11 0.70
New York 0.22 0.03 1.63 0.77
Los Angeles 0.15 0.08 1.54 0.67
Monterey 0.14 0.14 1.64 1.10
Boston 0.13 0.05 1.67 0.86
Chicago 0.13 0.01 1.40 0.82
Washington-Baltimore 0.12 -0.01 1.50 1.47
Hartford 0.12 -0.02 1.29 1.50
Santa Barbara 0.12 0.18 1.71 0.89
Detroit 0.11 -0.05 1.22 1.33
San Diego 0.10 0.12 1.56 0.67
Philadelphia 0.10 -0.04 1.34 1.63
Seattle 0.09 0.06 1.45 0.98
Stockton 0.08 -0.00 1.19 2.07
Minneapolis 0.07 -0.02 1.33 1.45
Denver 0.07 0.05 1.40 1.57
Atlanta 0.06 -0.03 1.45 2.55
Las Vegas 0.05 -0.02 1.38 1.39
Modesto 0.05 -0.01 1.17 2.17
West Palm Beach 0.05 0.02 1.44 0.83

Notes: The first two variables are Trade Productivity and Quality of Life from Albouy (2016). Rent prices are calculated following
Moretti (2013) and refer to the year 2000. Housing supply elasticities are taken from Saiz (2010).
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