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Abstract

Immigrants to the United States live disproportionately in metropolitan areas where nomi-
nal wages are high, but real wages are low. This sorting relationship is justified in a spatial
equilibrium model, as immigrants may have strong preferences for certain quality-of-life
amenities. Relative to U.S.-born inter-state migrants, immigrants sacrifice greater con-
sumption to locate in larger, coastal cities, and sort towards cities that are sunnier, hillier,
more regulated, and less educated. Immigrants come more from coastal, cloudy and safer
countries — conditional on income and distance — and choose cities that resemble their

origin in terms of winter temperature, safety, and coastal proximity.

JEL Codes: J15,J61, Q51, R23
Keywords: Geographic labor mobility; immigrant workers; environmental equity; quality

of life; local labor markets; household sorting; amenities



1 Introduction

Economists naturally see international migration from the perspective of labor markets. In
particular, they focus on workers who move from where their productivity is low to where
itis high. Such moves increase world income, generating a surplus for migrants and capital
owners.

At the same time, economists studying domestic migration consider the role of ameni-
ties as well as wages — e.g. Roback (1982), Albouy (2008), and Diamond (2016). Many
migrants may seek a milder climate (Sinha et al., 2018). Others wish to be near mountains
or a coast. Still others could seek a safer place to live. Such amenity-induced moves may
result in lower income. They may not increase world income, yet (absent externalities) they
should improve well-being.

How amenities might determine international migration has received little attention.
Researchers have mostly examined how immigration depends on climate change — e.g.,
Black et al. (2011) and Missirain and Schlenker (2017). Yet, no studies (we know of)
examine how level differences in climate — or other amenities — determine international
migration. This is surprising as it seems like a natural complement.

Here, we examine amenity-induced immigration from an urban perspective. We exam-
ine the amenities of cities immigrants to the United States inhabit. Pre-existing research has
documented how immigrants sort towards enclaves where their predecessors went to (Card
and Dinardo, 2000, Saiz, 2007). Instead, we examine patterns in these ever-evolving en-
claves. In addition, we consider the amenities of the countries immigrants originate from.
In particular, we see if they resemble amenities in immigrants’ destination cities.

Spatial equilibrium can be used to understand the locations immigrants and natives
choose. We use a model with two worker types, e.g, Roback (1988), Albouy (2013), and

Moretti (2013). In this model, workers reveal the amenities they seek through sorting



behavior, and through how much they pay, or “sacrifice,” to live in an area. This sacrifice
may take the form of paying higher rents or receiving lower wages. We then compare
the sorting and sacrifice measures of immigrants to that of domestic migrants, i.e., those
migrate across state lines. This helps us to sort out how much immigrants pursue amenities
relative to income, and whether this differs for natives.

To examine the countries immigrants leave, we incorporate amenities into a “push”
model of emigration. This model examines how amenities may change rates of emigration
to the U.S. along with income and distance to the destination city.

We then extend the push model to incorporate destination cities. This allows us to see
if immigrants seek amenities similar to or different from those found in their country of
origin.

While we confirm that immigrants sort towards places where nominal incomes are high,
they sort more towards places where real wages are low. These places have low real wages
because of especially high costs of living. This highlights that labor supply may determine
location choices more than labor demand. In contrast, native migrants go to places with
both low nominal and real wages.

Second, immigrants and natives show similar willingness-to-pay to be in the same
metro areas. Immigrants sacrifice slightly more in wages to be in cities that are larger,
and more coastal. Within those cities, they seem to live in cheaper neighborhoods. Immi-
grants’ sorting behavior is more revealing. Immigrants sort towards cities with sun, hills,
high population, low education, high regulation, and near ports of entry. Native migrants,
on the other hand, sort towards metros that are warm, non-coastal, small, and more edu-
cated. For example, immigrants go towards cities like Los Angeles, CA while natives move
towards cities like Fort Collins, CO.

Third, immigrants are more likely to come from countries that are coastal and cloudy.

The U.S. receives more immigrants from countries with low violence. These findings con-



dition on income, distance, and origin-country size. However, they may be subject to
omitted variable biases.

More reliable evidence is available on how immigrants sort to cities. Indeed, our empir-
ical method can control for country-of-origin fixed effects. Immigrants sort more towards
cities that resemble their origin in coasts, mild winters, and safety. On the contrary, we find
immigrants from less-educated countries move to more educated cities. This raises again

the importance of labor demand.

2 Willingness to Pay, Sorting, and Amenities

To determine how much immigrants and natives value local amenities, we use two mea-
sures. The first is a willingness-to-pay measure, following Rosen (1979), Roback (1982),
amended for federal taxes by Albouy (2008). The second depends on sorting, in the spirit
of spatial selection models such as McFadden (1978), Gyourko et al. (2013), Bayer et al.
(2007).

2.1 Willingness-to-Pay in a Spatial Equilibrium Model

Consider a population of perfectly mobile homogeneous households that must choose a
city J to live and work. In that city, they buy traded and local goods, where the latter has
a price that differs across space, pj, such as housing costs and restaurant prices. Labor
markets also offer different wage levels wj, which may compensate them for higher prices,
or worse amenities. The willingess-to-pay for those amenities that household exhibit in

city j is then given by how high prices are relative to after-tax income:

WTP; =5, — (1 — )suWj (1)



This expression uses log deviations from the national average, expressed with the hat-
notation ®; = dX;=X, where X is the national average. The weights on prices and wages, S,
and s, are the share of income spent on local goods and the share of income from labor.
The marginal tax rate on labor earnings is

When households are perfectly mobile and have similar tastes, the witpP j measure can
be used to estimate households’ valuation of amenities. If two different cities are occupied,
it is because households are indifferent between them: any differences in real income must
be compensated for by amenities, and vice versa. Any imbalance would cause households
to move towards the better city until the two became equal again, or the worse city empties

out.

2.2 Household Sorting with a Simple Friction

The sorting argument rests on the idea that the number of households that choose one
city over another provides information about the value of a city’s amenities. To do this,
researchers assume that households I have idiosyncratic tastes for each city that have a
smooth random distribution. This model implies the more households prefer city 1 over
city 2, the greater the number of households we should see in city 1 over city 2. This ratio
is rarely infinite, because someone in city 2 has a particular reason for staying there, even
if wages or amenities would otherwise bring them to city 2.

Allowing these idiosyncratic tastes for cities requires adding a quantity measure, N, to
the price measures in the W't P ;. Based on a simplified version of a discrete choice model,
we infer that the value of amenities in a place, i.e., the quality of life it offers, is given by

the willingness-to-pay measure plus a term for how much more population we see relative



to the average.

Qi =spf — (L — sy + K )
=WTP; + N; 3)

The parameter determines how much sorting behavior reveals tastes for amenities rela-
tive to willingness-to-pay. It is based on just how heterogeneous idiosyncratic tastes are:
the more heterogeneous, the higher . If one solves for IQJ-, this expression also gives a
downward sloping demand curve to live in city j, IQJ- = Qj —~wWitpP j = , where the
slope of the curve is given by

Unfortunately, the parameter cannot be observed directly, but must be estimated or
calibrated. With all of the proper weights on relative prices, wages and population, one
could then infer in principle how much households are willing to pay for different amenities
on the margin. Like with other city-level wage and housing-price equations, this technique

is subject to problems with omitted variables, specification errors, and simultaneity issues.

2.3 How Immigrants and Natives Reveal Preferences Differently

Our subject of interest here has more to do with how immigrants value amenities differ-
ently from natives, and less with how they value amenities absolutely. To model relative
valuations, let the superscript | denote variables for immigrants, and B for native born. If
the two groups have different preferences for amenities, they can receive different quality-
of-life benefits in each city. According to our two measures, the quality of life received by

immigrants relative to natives should be reflected by differences in willingness-to-pay and



in sorting:
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The later part of equation breaks apart the the sub-components of the willingness-to-pay
measure in (4a) into its constituent data. First, in (4b) are differences in local good prices,
|§J! — pJB This may come from immigrant residential segregation or landlord discrimination.
Second, immigrants may have stronger or weaker tastes for the local good, reflected in
different expenditure shares SF') — SE’. Stronger tastes would mean putting greater weight on
local housing costs.

Wage differences Wj' — WJB in (4c) could come from unobserved skill differences:
e.g., English proficiency, the return of which could vary across cities. It could also arise
from employer discrimination. Differences in net of tax wage share of income (1— ')s!, —
(1 — B)sB also determine the weight put on wages. Households that have less non-labor
income will be more dependent and more drawn to high-wage areas.

Finally, population differences IQJ-' — IQJ-B in (4d) reflect sorting behavior. Its relative
importance depends critically on . The lastterm ' — B shows the difference in the
heterogeneity parameter.

Since the preference heterogeneity parameter, , is not observed directly in the data,
we look at sorting behavior separately from differences in willingness-to-pay, acknowledg-
ing that both are signals of quality-of-life amenities. We also ignore differences between

l— B

immigrants and natives in the heterogeneity parameter, i.e., we let ' =

Besides being interested in the overall role of amenities, we also want to consider tastes
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for particular amenities. To formalize it, suppose that the overall quality of life that each
type of households gets from local amenities, q}‘, where Kk indexes amenities, are determined

by the following model:

P
Q) =, lga+ | (5)

P
QF =", Bgja+ P (6)

The coefficients } and £ give the valuation of city amenity (j, in the city j by immigrants
and natives, respectively, as a fraction of their real income. The analysis here is indeed
tuned towards examining how immigrants and natives value the same amenities differently.
Higher valuation of certain amenities by immigrants than native migrants ( | > B) can

be reflected in both willingness-to-pay and sorting differences.!

2.4 The Implicit Role of Amenities in Previous Research

Relative to domestic residents, immigrants differ by not having a place of birth within the
destination country. This means that they should have less ties to a particular location. As
they have already sunk fixed costs of moving, Borjas (2001) argues that immigrants will
seek out labor markets with the highest wages. Indeed, he argues immigrants reduced inter-
regional wage differences across similarly-skilled workers across cities. In a more general
model with amenities, the argument extends to markets offering the highest well-being,
instead of wages.

Borjas’ findings on wage convergence is at odds with Card (2001), who finds that im-

Note that there may be vastly more types, depending on the specific country of origin. The most straight-
forward way to test for heterogeneity in preferences is to divide immigrants into groups by the country of
origin. If preferences are correlated with amenities in the country of origin, immigrants may sort into cities
with similar natural amenities (for example, people from warm places may prefer cities with mild winters
and can tolerate hot summers). The other possibility is that immigrants may seek ways to escape from un-
favourable environment in the county of origin. We test this, interacting amenities in the country of origin
and in the receiving city.



migrants exert only small downward pressure on wages, using immigrant enclaves as an
instrumental variable for immigrant supply. According to Card and Dinardo (2000), higher
immigration levels do not result in native outflows either. However, Saiz (2007), using a
similar methodology, finds that immigrants put upward pressure on housing rents. All of
these studies use immigrant enclaves to predict where future immigrants will land, based
on how previous immigrant have sorted.>

Taken together, the Card and Saiz papers imply that workers accept lower real wages
in areas where the supply of immigrants has grown the most. Furthermore, these places
have seen population growth. In spatial equilibrium, population growth concomitant with
real-wage decline is consistent with quality-of-life growing in these cities, at least for the
typical American.

Has quality of life truly grown in cities with immigrant enclaves that have brought in
the most workers? If labor mobility is low, it could be that real wages have fallen for all
workers, without an improvement in quality of life. Workers have simply accepted lower
wages because it is too expensive to move, or they have strong ties, i.e., idiosyncratic tastes,
for the area.

If quality of life in immigrant-receiving areas has risen, it would be interesting to know
if immigrant enclaves simply predict growth in local quality of life, or if growing immigra-

tion has actually caused quality of life to rise.

The implicit assumption in using immigrants as an instrument for labor supply is that previous immi-
grants offer non-market benefits to immigrants from the same country. This could take the form of benefits
idiosyncratic at the worker level, such as family ties. Or it could take the form of more general quality-of-life
benefits. Immigrants may want to live in places with those who share their native tongue, dance to similar
music, or celebrate the same holidays. They may also demand similar indivisible inputs, such as grocery
stores or houses of worship. Or they may simply share tastes for climate, hills or coastline. For more on this
instrument, see Jaeger et al. (2018)

3An issue we do not address is how immigrants might change local amenities. For instance, immigrant
could have positive effects by enriching local culture or changing neighborhoods in ways natives value less
Saiz and Wachter (2007). Some have examined possible impacts on crime Bell and Machin (2013). Others
have considered whether immigrants put stress on local public service provision, such as schools, e.g. Hunt
(2016).



3 Data and Measurement

3.1 Household Data

We estimate wage and housing cost differentials for 2000 and 2014 separately, using the
Integrated Public Use Microdata Series (Ruggles et al., 2017). Our samples are the 5 per-
cent sample of the 2000 Census (Long Form) and the pooled American Community Survey
from 2012 to 2016, i.e., the “2014” sample. Our 276 “cities” in the 2000 and 2014 samples
are based on 1999 OMB definitions of metropolitan statistical areas (MSAs).*

In accordance with the model, we derive wage and price differentials of each metro
area for immigrants and natives separately, using a methodology similar to Albouy (2016).
Wage differentials for each city are derived from individual-level regression of the loga-
rithm of hourly wages, controlling for workers’ characteristics:

Inw;; = X" +w; + ¥JY @)
The regression controls for a broad set of individual-level characteristics (X}"), including
education and experience. The inferred wage differential in the city J is the fixed-effect
coefficient, W;j.>

Similarly, the housing cost differentials are calculated using a household-level regres-
sion of the gross rents (imputed rents for owner-occupied units) on dwelling characteristics

of housing units:

Inpij =X+ + § (3)

The regression controls for tenure and a large set of housing characteristics (X?!), including

4The MABLE/Geocorr2K Geographic Correspondence Engine (MABLE/Geocorr14 for 2010 Census
geography) helps to consistently define MSAs.

5The full list of individual-level controls includes education, experience, interaction of education and
experience, marital status, race and ethnicity, veteran status, industry, occupation, immigrant status, ability to
speak English, female dummy and all other variables interacted with the female dummy.
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number of rooms and lot size.® The fixed effect coefficient, B, is the inferred housing cost

differential.

3.2 Immigration and Native Migration Data

Natives are defined here by being born in the U.S., or abroad to U.S. citizen parents. Im-
migrants refer to foreign-born who are not U.S. citizens by birth.

Immigrant shares are relatively small in some cities, especially if the shares are broken
down by the country of origin. This leads to substantial sampling error in the Census Public
Use Microdata as they contain only a 5 percent sample. To mitigate this problem, we utilize
the Census Summary File 3 of 2000 (about 1 in 6 households) and 2012-2016 ACS 5-Year
Data from National Historical Geographic Information System (Manson et al., 2017) to
get the data on foreign-born population by country of origin. We are able to consistently
identify 65 countries of origin, or “origin countries” in both sample periods; Table A.l
provides the full breakdown.

Table 1 shows how the share of immigrants has grown from 11.1 percent to 13.3 percent
of the population. More than half of the immigrants come from Latin America and the
Caribbean. Europeans make up less than 2 percent, and are declining in number. Asians
constitute about 3 percent, and their shares are growing rapidly.’

One of the questions we raise in this paper is whether the sorting behavior of natives
and immigrants differ. Our main comparison group is then on “native migrants” natives
outside their state of birth. Native migrants make up roughly 30 percent of the the native
population. Also, they are older and more educated, compared to non-migrants. Statistics

on native migrants are shown in Table A.2.

Other controls include the number of rooms, type and age of the building, lot size, dummies for com-
mercial use and condominium, and unit amenities (plumbing, kitchen in the unit).
"Table A.3 provides a breakdown by geographical regions
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Table 1: Average Urban Amenities in the U.S. and
Immigrant Countries of Origin

US  Immigrant Origin Countries
2000 2014 Change

» @ 3) “
Cold Winter 430 1.92 1.69 -0.23
Hot Summer 1.32  1.67 1.77 0.11
Sunshine 0.32 0.267 0.27 0.00
Close to Coast 0.65 047 046 -0.01
Average Slope 033 0.66 0.66 0.00
Immigrant Share 11.05 13.26 221

Notes: Cold winters (hot summers) are measured with heating (cooling)

degree days. These measures help to estimate the amount of energy to
heat or cool a building to the human comfort temperature (65F). Sun-
shine is measured as the population weighted average percent of a day
with sunshine. Proximity to coast is the share of population near ice-free
coast or river (Gallup et al., 1998). Average slope is measured as the pop-
ulation weighted Terrain Ruggedness Index (Nunn and Puga, 2012). De-
tailed summary statistics by region is in Table A.3. We made the U.S.
amenity measures (column 1) presented here comparable with those of
origin countries (columns 2 and 3), as an illustrative purpose. However,
they differ from the metro-level U.S. amenities that are used in our sub-
sequent analysis. Refer to Section 3.3 for more detailed descriptions on
our data.

3.3 Amenity Data

We collect data on natural and artificial amenities of U.S. cities and 65 identifiable origin
countries. Natural amenities are geographic and climate time-invariant characteristics that
are favorable to inhabitants. Our domestic data, taken from Albouy (2016), include minus
heating degree days (warm winters), minus cooling degree days (cool summers)®, sunshine
(measured in percent from possible), proximity to coast, average slope, and latitude. For
non-natural, or “artificial” domestic amenities, we use the percentage of population with
tertiary education®, and violent crime rates from the Uniform Crime Report (United States

Department of Justice, Federal Bureau Investigation, 2015). We also consider the supply

8The degree days represent the days and energy needed to heat (heating degree days) or cool a home
(cooling degree days) to human comfort level (65F). For our subsequent analysis, we refer to minus heating
degrees days as warm winters and minus cooling degree days as mild summers.

%A subsample of population 25 years or older is used to calculate the percentage. To be consistent with
the country-level data, we follow ISCED 2011 and define tertiary education as an associate degree or more.
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restrictions in housing markets from the Wharton Residential Land Use Regulatory Index
by Gyourko et al. (2008).

The data on natural amenities of immigrants’ home countries come from multiple
sources. Heating and cooling degree days data are taken from the Climate Analysis In-
dicators Tool (CAIT) of the World Research Institute, reorganized by ChartsBin Statistics
Collector Team (2011). Sunshine data on origin countries are taken from multiple sources
due to the limited availability, and are not exactly comparable with our U.S. data. Our
main source of sunshine data is from World Meteorological Organization (2010), acces-
sible through UNdata, and the remaining missing data are obtained from World Weather
and Climate Information (2016).!° Country-level average slope measure is the popula-
tion weighted Terrain Ruggedness Index (hundreds of meters of elevation difference for
grip points 30 arc-seconds, weighted by country population), calculated by Nunn and Puga
(2012). For the coastal proximity (Gallup et al., 1998), we use percent population near
ice-free coast or rivers.

Natural amenities of the United States and immigration origin countries in 2000 and
2014 are summarized in Table 1. Immigrants come more from countries that have milder
winters and hotter summers than the United States, and this tendency is rising. Also, im-
migration origin countries have less sunshine and coasts, but more hills compared to the
United States.

For artificial amenities of origin countries, we first utilize international homicide rates
from United Nations Office on Drugs and Crime (2018) to measure country-level crime.
We use the average homicide rates (number of deaths per 100,000 population) from 1990
to 2000 for the 2000 sample period, and from 2012 to 2016 for the 2014 sample period. If

homicide rates data are entirely missing for any of the periods, we impute them using the

10For some countries where multiple city data are available, we use population weighted average of the
sunshine measure.
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homicide rates from the closest years. Another artificial amenity, educational attainment,
is measured as the percentage of population with completed tertiary (associate’s or bach-
elor’s) education, obtained from the Barro-Lee data set'! (Barro and Lee, 2013), retrieved
from The World Bank (2018).

Finally, we also consider two distance variables as important determinants of immi-
grants’ willingness-to-pay and sorting. The first variable is proximity of an immigrant’s
origin country to the United States, using the centroids of each country. This helps capture
migration costs from the origin country. The second variable is the distance to the closest
port of entry, which takes into account the fact that immigrants tend to settle near the place
of arrival. Using the Census shapefiles, we measure distances between the centroid of each

MSA and the closest ports of entry: New York, San Francisco, Austin, Chicago, or Miami.

3.4 Measurement

We consider two measures of sorting. One is a simple share of immigrants in each MSA j.
If N is foreign-born population and N is the native population, then the immigrant share
is s = Nj':(N j' + N jB). Alternatively, we use the immigrant odds ratio: S;=(1 — sj) =
N j' =N jB. This ratio directly compares the immigrant and native populations. Taking the
logarithm provides the log odds: In[sj=(1 —s;)] = In Nj' —1In NjB. The log odds spans
over the entire real line, giving it advantages as a dependent variable.

There are several ways to weigh the data. One is to weigh each city equally. This may
lead to excess variance, as immigrant shares can be imprecise in small cities. Instead, we
weigh regressions outcomes by the number of migrants, making them more representative

of migrants’ experiences.

"We use the percent of population 25 years old or older with a complete tertiary education. The authors
follow ISCED classification scheme. There are 5 origin countries with missing education attainment. For
those countries, we use the predicted values from the regression of Barro-Lee measure on percentage of U.S.
immigrant population with at least an associate degree. The relationship is plotted in Figure A.4
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Figure 1. Immigrant Sort Toward Large Cities
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4 Wage, Cost, and Location Differences of Immigrants

and Natives

We document how wage, cost and location choices differ for immigrants and natives in
Figures 1 through 3 using 2014 data. In Figure 1, we first show that immigrants dispropor-
tionately sort toward big cities with high native populations. The log odds of immigrants
and native population are highly correlated, with a slope of 1.13. For immigrants, large

cities are more attractive since they generally have higher productivity that offers more em-
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ployment opportunities and nominal wages. Moreover, ethnic enclaves are usually located
within big cities, where immigrants can easily form networks with members of their own
ethnic groups.

Figure 2(a) graphs housing-cost differentials for immigrants and native migrants, plot-
ting the within-metro difference between immigrants and native migrants against the across-
metro differences for native migrants alone. Immigrants on average pay 16 percent less
housing costs than native migrants. The negative slope of the fitted line suggests that the
housing-cost gap between immigrants and native migrants tends to be larger in more ex-
pensive cities. Analogously in (c), we plot the share of income spent on housing for immi-
grants and native migrants. We find that while immigrants pay less for housing on average,
the income share spent on housing is 1 percentage point higher than native migrants. This
number accounts for how immigrants live in more expensive cities, where inelastic demand
pushes expenditure shares higher (Albouy et al., 2017).

We cannot determine from this data exactly why immigrants pay less for housing than
natives. This phenomenon is the strongest in the most expensive cities, such as San Fran-
cisco and Honolulu. The most likely explanation is that immigrants live in less desirable
— 1.e., lower quality-of-life neighborhoods — within metro areas. An alternative explana-
tion for why immigrants pay less is that their housing is of lower quality in terms of the
dimensions we do not control for in the housing-cost index. An explanation that we think
is unlikely is that immigrants pay less due to housing discrimination in favor of them.!?

In Figure 2(b), we examine the difference in the (residualized) wages between immi-
grants and native migrants. Even after controlling for observable characteristics, immi-
grants are being paid 30 percent less than native migrants. Also, the negative fitted line
indicates that the gap between immigrants and natives is the largest where the native pay is

the highest. Thus, it appears that immigrants sacrifice more than native migrants in terms

12 Additional results, correlations, and coefficients using different weights are shown in Table A 4.
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Figure 2: Difference in Housing Costs and Wages between Immigrants and Native Migrants
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(b) Wage Differentials
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Figure 3: Willingness-to-Pay of Native Migrants and Immigrants
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Willingness-to-pay of Native Migrants

of wages to live in high-wage cities, and those cities tend to be rather large and expensive.
Finally, (d) plots the difference in wage share of income for immigrants and natives, plotted
against wage income share for natives. We observe that immigrant households rely more
on wage income than native migrants by 10 percentage points. However, this gap becomes
smaller in cities where the share of wage income is higher for native migrants.

While these observations are interesting, one should keep in mind that variation in
within-city differences between immigrants and natives are still rather small relative to
the overall differences across cities. As a result, immigrants and natives show similar

willingness-to-pay to be in the same metro areas, seen in Figure 3. While we examine
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further how these differences vary with amenities, the small differences underline the need

to also examine sorting behavior.

5 Are Immigrants Pursuing Income, Affordability, or Ameni-

ties?

5.1 Sorting by prices and wages

To see whether wages or amenities are more important in determining immigrant sorting

behavior, we estimate the following “horse-race” regressions:

Yi= pfj+ Wi+ o+ (€))

= wreWTP; + aAj+ (+ ; (10)

where the outcome variables are Sj, the share of immigrants in city j, and In[s=(1 — s)] >
the logarithm of odds of immigrant share. The first regression uses the price and (nominal)
wage differentials as the explanatory variables. The explanatory variables in the second
regression are ‘“urban attributes,” derived from these two differentials: willingness-to-pay
(or quality of life under perfect mobility), wip j» and trade productivity, Aj. These urban
attributes are mapped directly from the wage and price differences based on (1) and a
formula for trade-productivity. As explained in Albouy (2016), trade productivity is a
weighted average of wages and housing costs, used to proxy for firm land costs. Using
the weights based on cost shares (adjusted for housing production), the formula is Aj =
0:72W; + 0:110;.

The simple bivariate correlation in Figure 4 show that the immigrant share has positive

relationships with both housing-cost and wage differentials. These results are consistent
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Table 2: Immigrant and Cross Migrants Sorting by Prices,
Wages and Urban Attributes

Share Log Odds
1) 2 3) “
Panel A: Immigrants
Wage -0.53%* -2.64
0.27) (1.62)
Housing Cost 0.30%** 1.99%*%*
(0.06) (0.42)
Trade-Productivity -0.03 0.71
(0.18) (1.08)
Willingness-to-Pay 0.94 %% 5.87#%*
(0.25) (1.58)
R? 0.38 0.39 0.36 0.36

Panel B: Native Migrants

Wage -0.57%%* W2 7TEEE
0.17) (0.86)
Housing Cost 0.15%* 0.69%*
0.07) (0.36)
Trade-Productivity -0.39%** -1.91%**
(0.11) (0.61)
Willingness-to-Pay 0.61%** 2.96%%*
(0.23) (1.18)
R? 0.14 0.14 0.13 0.14

Notes: Robust standard errors are clustered by MSAs. We add year dummies in all
columns. Regressions are weighted by metro immigrant population in Panel A and
metro native population in Panel B. Urban attributes are calculated using the method-
ology by Albouy (2016), restricting samples to immigrant population in Panel A and
native migrant population in Panel B.
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Figure 4: Immigrant Sorting on Price and Wage Differentials (2014)
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with Albert and Monras (2018), who document that immigrants are concentrated in expen-
sive cities which pay them high nominal wages. In columns 1 and 3 of Table 2, we now
simultaneously include the housing-cost and wage differentials in the regressions. The co-
efficients on the cost differential is positive and significant, whereas the coefficients on the
wage differential become negative, albeit marginally. This implies that immigrants sort
strongly to unaffordable places.

These results for housing costs and wages are translated in columns 2 and 4 into trade-
productivity and willingness-to-pay, linear combinations of the two. We find that immi-
grants sort strongly towards places where willingness-to-pay is high, while the coefficient
of trade-productivity is indistinguishable from zero. This runs contrary to the hypothesis
that immigrants seek merely places that offer high wages. Without referring to quality-of-

life amenities, these results would look mysterious and counter-intuitive. '3

13 Albert and Monras (2018) argue that immigrants require lower compensation in nominal wages to live
in expensive cities since they also consume goods and services in their home countries through remittances.
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To compare the sorting behavior of immigrants with natives, we estimate the same
regressions on native cross-state migrants in Table 2, Panel B. The share of native migrants
is related less strongly to housing costs differentials compared to immigrants. Rather, they
sort towards places with lower real and nominal wages. Relative to immigrants, native
migrants sort less towards high willingness-to-pay areas, and away from productive areas.

Since immigrants exhibit significant heterogeneity, we next examine the differences in
the sorting pattern of immigrants by their country of origin. We split the sample of immi-
grants in nine groups by the country (region) of origin: Canada, Latin America, Western
and Northern Europe, Eastern and Southern Europe, Oceania, Eastern and Southern Asia,
South Central Asia, Middle East and Northern Africa, and Sub Saharan Africa.!* Table 3
summarizes the estimation results of Equation (10) on those nine sub-samples.

The results suggest some heterogeneity across the regions. Immigrants from Latin
America, the largest immigrant population, sort toward high willingness-to-pay areas far
more than immigrants from other regions. At the same time, Latin American immigrants
are the only group that sort towards places with lower trade-productivity. This is closely
related to the result in Table A.5 which shows how immigrants from Latin America gen-
erally sort into coastal cities with mild weathers and a low fraction with tertiary degrees.
Immigrants from Western and Northern Europe generally seek higher willingness-to-pay,
whereas those from Eastern and Southern Europe go after trade productivity. Immigrants
born in East and South Asia (including China and South Korea) pursue both urban at-
tributes. A good example is a high concentration of Eastern Asian immigrants in Califor-
nia — the state with low affordability and high trade-productivity. Immigrants from South
Central Asia (that includes India and Pakistan) and Sub-Saharan Africa have a strong incli-

nation towards cities with higher productivity.'?

“For the detailed composition of the regions, see Table A.1.
3These are instances of “human capital flight”: immigrants from these regions generally have much
higher educational attainment than average in their home countries.
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5.2 Willingness-to-Pay and Sorting for Particular Amenities

We estimate the value of individual city amenities (Zj,...,Zaj) to immigrants and natives.
In particular, we regress the willingness-to-pay measure and log odds (measure of sorting)

on natural and artificial amenities, separately for immigrants and native migrants:

<
Yit=  Zjat av+ tT jut (11)

willingness-to-pay, and the log-odds ratio. Thus, we compare effects of a unit increase in an
amenity 5, among these two. Since these cross-sectional regressions are subject to omitted
variables, simultaneity and multicollinearity, one should not interpret the coefficients as
causal estimates.

Natural amenities are related to climate and geography and do not change over time.
They include mild weathers, sunshine, proximity to coast, slope of land and latitude. To
test the hypothesis that immigrants tend to settle near places of arrival, we add distance to
the shortest “ports of entry.” Artificial amenities are related to local inhabitants and include
metropolitan population and the educational attainment of adults. To see if immigrants
are going towards high-pressure housing markets, we also include the Wharton Residential
Land-Use Regulatory Index (WRLURI) of Gyourko et al. (2008).

Table 4 shows the value of the natural and artificial amenities, estimated using Equa-
tion (11) separately for immigrants and native migrants. Columns 1 and 2 illustrate how
the individual amenities are interrelated with willingness-to-pay of immigrants and native
migrants. Columns 3 and 4 show the relationship between amenities and sorting behavior.

The estimates in the first row of Table 4 show that immigrants pay more to be in highly
populated areas, whereas native migrants pay less (see also Figure 1). A similar pattern
is reflected in the sorting measure: immigrants sort into larger cities, while the opposite is

true for natives. Since immigrants are attracted to more populated places even conditioning
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Table 4: Native and International Migrant Sorting and the Value of Amenities

Willingness Willingness Log Odds Log Odds
-to-Pay of -to-Pay of of of
Immigrants Native Migrants Immigrants Native Migrants
1) (2) (3) “)
Logarithm of Metro Population 0.018%** -0.005** 0.283%** -0.112%%%*
(0.004) (0.003) (0.023) (0.034)
Warm Winters -0.008 0.014%#%* 0.031 0.110%*
(base 65, minus heating degree days) (0.006) (0.004) (0.058) 0.047)
Mild Summer 0.028%** 0.033%** -0.117 -0.455%%%*
(base 65, minus cooling degree days) (0.009) (0.006) (0.120) (0.106)
Sunshine 0.145% 0.203%** 2.001%* 0.071
(out of percent possible) (0.086) (0.045) 0.914) 0.707)
Close to Coast 0.005%** 0.002%** 0.010 -0.008
(miles, minus square root of distance) (0.001) (0.001) (0.008) (0.008)
Average Slope of Land 0.007#** 0.007#** 0.1307%** 0.010
(percent) (0.002) (0.002) (0.029) (0.024)
Close to Ports of Entry -0.000 0.000 0.030%** -0.027%%*%*
(miles, minus square root of distance) (0.001) (0.001) (0.005) (0.006)
Percent Tertiary Degree 0.317%** 0.325%** -1.225% 4.413%%%
(0.069) (0.049) (0.739) (0.732)
Wharton Land Use Regulatory Index 0.002 0.006* 0.171%%* 0.005
(0.005) (0.003) (0.056) (0.045)
R? 0.72 0.69 0.80 0.52

Notes: Robust standard errors are shown in parentheses. We control for the latitude and include year dummies in all columns. Regressions

are weighted by metro immigrant population in columns 1 and 3, and by metro native population in columns 2 and 4.

on amenities, it seems that the pull of greater networks in enclaves is likely to be strong

even outside of the workplace.

We also find that immigrants and natives value natural amenities somewhat differently.

Willingness-to-pay of both immigrants and native migrants are rather similar and positively

associated with mild summers, sunshine, proximity to coast and average slope. Warm

winters are positively related with willingness-to-pay of only native migrants.

On the other hand, immigrants and native migrants have different sorting patterns with

regards to natural amenities. Native migrants sort into places with warmer winters and

hotter summers, even after controlling for the latitude. In contrast, immigrants are less

sensitive to temperature: the coefficients for summer and winter temperatures are smaller
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and insignificant. Instead, they tend to sort into sunny and hilly places.

EANY3

We additionally include the proximity to immigrants’ “ports of entry” to see if it helps
to explain the sorting behavior and the willingness-to-pay of native and immigrants. As
expected, immigrants live closer to gateway cities, while natives live away from them.
Nonetheless, this proximity is not significantly associated with willingness-to-pay of im-
migrants or natives.

There is also a stark contrast in how natives and immigrants value artificial amenities.
Both immigrants and native migrants seem to have a similar response in willingness-to-pay
to education level: a 10-percentage point increase in the share of college-educated adults is
associated with a 3 percentage point increase in the willingness-to-pay.

On the contrary, native migrants sort into cities with a higher share of tertiary degree
holders, while immigrants exhibit the opposite pattern. The negative relationship for im-
migrants, however, is largely driven by Hispanic immigrants with lower educational attain-
ment (see Table A.5).10

Finally, unlike native migrants, immigrants sort into more land-regulated places. Those

regulated cities tend to have higher housing costs (see Albouy and Ehrlich (2017)), and we

have already shown that immigrants are apt to live in cities with higher housing prices.

6 Amenities Lost, Found, and Recovered

6.1 Predicting Migration with Amenities in Origin Countries

In this section, we analyze the “push factors” — the forces that compel immigrants to move
from their origin countries. Previous researchers have examined the role of income and

distance (Karemera et al., 2000, Mayda, 2010, Clark et al., 2007), none have examined the

16 Among the nine country groups, Latin America is the only region that has a statistically significant
negative coefficient for educational attainment.
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role of level differences in climate.!” Yet, given how important climate is in determining
migration within the U.S. (Rappaport, 2007), it could play a large role in determining mi-
gration to the U.S. In addition, other amenities, such as violence, or low levels of amenities
due to less-educated communities (Diamond, 2016), could also play a role in determining
emigration.

We begin with an augmented push regression that predicts international migration to

the U.S. using amenities from the origin countries:

X
IN(Nkt) = oPop,, + 1GDPy + »GDPZ, + 3Disty + Ziat + t+ K (12

where N is the logarithm of the total number of U.S. immigrants from country K at time
t. We first four terms are the standard push factors: country population (Pop); per capita
(GDP); its square (GDP?), because of non-linearities; and distance to the U.S. (Dist). More-
over we add amenity measures from country K (Zya¢): artificial amenities — homicide rate
and human capital, and natural amenities — warm winters, mild summers, proximity to
coast, average slope of land and sunshine.!®

Table 5 shows the estimates from (12) with observations varying at two levels. Column
1 and 2 include only standard push variables and amenity variables, respectively. Column
3 includes both push factors and amenity variables. Columns 1 to 3 show results at the
country level: the outcome is the number of immigrants in the United States that varies
by the origin country only. In column 4, the outcome is the number of immigrants from
country K in MSA j, therefore it varies at both the country of origin and MSA level: this is
useful for comparison in the next section.

The results for the standard push variables are similar across specifications. If anything,

17 As mentioned before, the role of climate change has been examined, but surprisingly not climate levels.
18Refer to Section 3.3 for the description and the data sources.
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Table 5: Push Factors of Immigration at the Country of Origin Level

Dependent Variable: Log of Immigrant Population Contry Level MSA Level
(H (2) 3) 4)
Logarithm of Country Population 0.55%** 0.62%** 0.53#**
(0.03) (0.07) (0.05)
Logarithm of Per Capita GDP 1.52 1.83%%* 1.70%*
0.97) (0.87) (0.85)
Logarithm of Per Capita GDP2 -0.10%* -0.11%* -0.10%**
(0.06) (0.05) (0.05)
Logarithm of Distance to USA -1.48% % -1.55%%%* -1.55% %%
(0.16) (0.14) (0.11)
Warm Winters 0.53** 0.04 0.02
(Minus Heating Degree Days) (0.23) (0.07) (0.05)
Mild Summers 0.26 -0.27 -0.28%
(Minus Cooling Degree Days) (0.38) (0.18) (0.14)
Close to Coast -1.70%* 0.63* 0.41
(Percent Pop 100km from Coast) (0.65) (0.37) (0.30)
Average Slope 0.37 0.47 0.47
(Population Weighted TRI) (0.64) (0.32) (0.31)
Sunshine -2.31 -3.59% -3.62%*
(Percentage of Sunshine Time) 4.29) (1.94) 1.71)
Homicide Rate -0.00 -0.02%* -0.01%**
(Number of Deaths Per 100,000) (0.02) (0.01) (0.01)
Education Attainment 7.23% 2.19 1.46
(Percentage of Tertiary Schooling) (3.99) (1.40) (1.52)
Adjusted R? 0.83 0.33 0.88 0.87
Number of Observations 130 130 130 29073
Number of Countries 65 65 65
MSA Fixed Effects Y

Notes: In columns 1 to 3, the outcome varies on the country of immigrant origin level only. In column 4, the outcome varies on
country of immigrant origin and MSA levels. Robust standard errors are clustered by origin countries in columns 1 to 3 and clus-
tered by MSAs and origin countries in column 4. Regressions are weighted by total immigrant population from each origin coun-
try in columns 1 to 3 and immigrant population from each origin country in each MSAs in column 4. Column 4 uses distances to
MSAs instead of distances to the centroid to the U.S. We include year dummies in all columns. There are 276 MSAs in column 4.
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the results strengthened by including amenities.

Not surprisingly, more immigrants come from large countries, albeit at a less than pro-
portional rate: a 10 percent increase in population leads to a 5 to 6 percent increase. In-
come in the origin countries has a non-linear effect with an inverse U-shape. The standard
explanation is immigrants from low-income face financial and other constraints. Higher
income thus raises migration. However, once per-capita incomes reach a threshold of 3
to 4 thousand dollars, the relationship begins to reverse, presumably as the income gains
from moving become less important. Finally, distance tends to deter migration from higher
migration costs, with a fairly high elasticity. a 10 percent increase in distance reduces im-
migration by 16 percent. Indeed, this helps to explain higher immigration levels from Latin
America.

In column 2, we instead only include seven amenity variables in our push regression.
We find that countries with warmer winters and educated population is a source of more
immigrants. Without controlling for distance to USA and other standard push factors, the
proximity to coast appears with a negative coefficient. However, this regression is subject
to omitted variable bias with lower explanatory power compared to column 1 (adjusted R?
of 0.33).

Adding both standard push factors and amenity variables in column 3 helps to explain
much of the remaining variation of column 1, raising the coefficient of multiple determi-
nation (adjusted R?) from 0.83 to 0.88. However, only three variables are significant at
the 10 percent level. First we find some evidence that people move for level differences in
climate: in particular, immigrants tend to leave less sunny countries. On the other hand,
neither harsh winters nor hot summers predict migration significantly. The confidence inter-
val around the negative point estimate for mild summers cannot rule out possible “climate
refugee” effects of people fleeing extreme heat.

Interestingly, once we control for standard push factors, coastal countries, which tradi-
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tionally have had more interactions with the rest of the world, also are the source counties
for more immigrants.

The results are also that, conditional on income and other factors, higher homicide
rates in origin countries in fact leads to lower, not higher, immigration. Rather than moving
disproportionately from dangerous countries, immigrants admitted into the U.S. come from
relatively safe countries.'’

Finally, we find positive but insignificant coefficients for educational attainment in the
origin countries. Thus, it appears that conditional on income and other variables, educa-

tional attainment is not a particularly important determinant of immigration.?’

6.2 Amenities Recovered

In this section, we show how amenities in the origin countries are associated with the urban
amenities of the cities the immigrants currently live in. Immigrants may decide to live in
cities that have similar amenities to their origin countries as they are simply used to them,
and may not be comfortable in places offering a different environment. Alternatively, if
immigrants suffered from certain unfavorable conditions in their home countries (such as
severe winters or high crime rates), they may seek the opposite in the United States. To
formally analyze this relationship, we interact the amenities in the U.S. cities with those of
origin countries and estimate the following regression:

S X
In —— = alZjaxZa)+ j+ k+ 1t jke (13)

19We have also analyzed the impact of organized violence (state-based, non-state based conflicts and
one-side violence). This measure is not statistically significant.

20 According to the human capital theory of immigration, countries with higher education tend to be a
source of more immigrants since more educated immigrants are likely to have lower risks of migration
through a higher ability to collect and process information. See Massey et al. (1993) for a review of in-
ternational migration theories.
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where Zjk and Zj, are amenities from origin country K and the U.S. city j, and the time
dummy . Unlike the previous regression, this regression can control for country fixed
effects, , as well as city fixed effects, j.*!

Table 6 reports the estimated 4 — the coefficients of the interaction between the U.S.
cities’ amenities and origin countries’ amenities.”> Column 1 includes metro area fixed
effects and the standard push variables. Columns 2 and 3 control for country fixed effects,
which absorb time-invariant country characteristics. The results are quite similar across
columns.

Overall, the results support the idea that immigrants value amenities similar to those of
their countries of origin. In terms of natural amenities, we see immigrants from countries
with more hills and warm winters seek the same in the cities they migrate to. The coeffi-
cients of proximity to coast and sunshine are also positive, even though they are estimated
imprecisely.

There is also a similar pattern for safety: immigrants from countries with low homicide
rates tend to live in U.S. cities with low violent crime rates.?* In other words, immigrants
from the least safe countries tend to stay away from the safest U.S. cities.

The main exception to the pattern of immigrants seeking similar amenities is for educa-
tional attainment. Instead, we see negative coefficients for the interaction term of percent

tertiary education: immigrants from countries with a smaller share of adults with tertiary

schooling tend to sort to the U.S. cities with more educated population.

2IBecause of the multiple dimensions (city, country and time) of the outcomes, there are multiple possible
weights. Here, we use the “predicted” number of immigrants in city i from origin country K in year t,
S5t = N,z X Sg¢. That is, we multiply the national share of immigrants from country K by the total population
in city j. Therefore, we simultaneously put more weights on countries with higher number of immigrants and
larger cities.

22The full list of estimated coefficients can be found in Table A.S8.

BFor the U.S. cities, we use violent crime rates instead of homicide rates, which is the number of violent
crimes per 1,000 population. We perform the similar analysis in Table A.9, interacting international homicide
rates with homicide rates in the U.S. cities. The coefficients are similar, but the standard errors are larger,
probably because of greater noise in homicide rates.
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Table 6: Immigrant Shares, and Interactions between City
and Country Amenities

Dependent Variable:
Log Odds of Immigrant (D 2) 3)

Interaction Variables

Warm Winters 0.04** 0.04*%* 0.04**
(0.02) (0.02) (0.02)
Mild Summer -0.04 -0.05 -0.04
(0.08) (0.09) (0.08)
Close to Coast 2.38 2.08 2.25
(10.03) (10.98) (10.83)
Average Slope 0.32%* (.33 0.33%*
(0.15) (0.15) (0.15)
Sunshine 0.15 0.14 0.15
(0.13) 0.13) 0.14)
Violent Crimes 0.03***  (,02%* 0.02%*

(0.01) (0.01) (0.01)
Percent Tertiary Education ~ -16.00%  -6.88%* -9 14%%*

in Origin Country (8.93) (2.96) (2.32)
Percent Tertiary Education 6.28#%*

among Immigrant Group (1.23)
R? 0.68 0.76 0.76
Number of Observations 28,830 28,830 28,830
Number of Countries 65 65 65
MSA Fixed Effects Y Y Y
Country Amenities Controls Y
Country Fixed Effects Y Y

Notes: The covariates are the interaction terms between the amenities in the ori-
gin countries and the U.S. Robust standard errors are clustered by MSAs and origin
countries. Regressions are weighted by the predicted number of immigrants from
each origin country in MSAs. We include year dummies in all columns. We control
for country level amenities in column 1 and country fixed effects in columns 2 to 3,
respectively.
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On the other hand, highly-educated immigrants settle in more educated cities: when
we interact educational attainments of the U.S. cities and schooling of immigrants in the
United States, the coefficient is positive (see Table 6, column 3). These contrasting results
can be explained by the fact that average population of origin countries and immigrants in
the United States have significantly different characteristics in terms of their human cap-
ital.>* Highly educated individuals in developing countries (with generally lower level of
educational attainments) have more incentives to emigrate, and once they enter the United
States, they choose to live in cities with more educated workers. Moreover, migration costs

for less-educated workers from distant countries may be too high.?

7 Conclusion

Given that immigrants are generally thought to leave their home country for greater ma-
terial consumption, it is somewhat surprising that immigrants choose to live in places so
unaffordable in the United States that they earn on average lower real wages than in a typi-
cal U.S. city. In fact, immigrants seem to put considerable weight on natural amenities like
sunshine and hilly geography.

Most of all, immigrants seem to care a lot about living in large, typically coastal, cities,
known for their diversity. Native migrants, on the other hand, are moving to smaller cities,
but ones that are still relatively expensive and highly educated. This supports an interesting,
if ancient, pattern whereby immigrants land on the coasts, and over time the population
moves away from these ever-burgeoning centers. The natives do seem to be relatively

choosy in that they are moving to high-amenity areas.

24In Figure A.4, we plot the human capital level of origin countries on the human capital level of immi-
grants in the United States. India, for example, has significant difference in educational attainments between
the average population in the United States and the U.S. immigrant population.

25The result suggests that the previously highlighted story of “human capital flight” of Indian and African
immigrants may also be a story of immigrants in general.
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This paper highlights that the pursuit for amenities, i.e. labor supply factors, play as
much of a role in determining where immigrants locate as demand factor. Perhaps this can
be explained by the fact that many immigrants are already seeing enormous income gains
by moving to the United States, and do not experience the highest real gains possible within
the country. As our push regressions suggest, some may indeed pursue better amenities than
in their home country. Many immigrants may also choose to pay for amenities that remind
them of their origin country, simply because they are more comfortable to them. These

may indeed be the kind of amenities most worth paying for.
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Appendix - For Online Publication

Figure A.1: Difference in Housing Costs and Wages between Natives and Immigrants
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Figure A.2: Difference in Housing Cost and Wage Share of Income between Native Migrants and

non-Migrants (2014)
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