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Abstract

This paper studies how openness to trade can increase inequality across
regions and the spatial concentration of economic activity due to the en-



1 Introduction

The distributional e ects of globalisation have come into renewed public focus in
recent years. While the e ects of international trade on inequality across hetero-
geneous workers have been studied extensively (Helpman, 2016), relatively little is
known about the e ect on heterogeneous regions. Are metropolitan areas like New
York City di erently a ected by trade than countryside towns like Grand Rapids,
Michigan? The positive cross-country correlation between changes in openness to
trade and regional inequality presented in Figure 1 suggests they might be. Across
countries, an increase in openness to trade is associated with an increase in the
concentration of economic activity in bigger cities.

Figure 1: Trade openness and regional inequality across countries

Note: Change in trade openness and change in regional inequalities be-
tween 2000 and 2014 for 26 advanced economies. Change in openness is
de ned as the change in (exports + imports)/GDP. Change in regional
inequality is de ned as the change in the regional Gini coe cient.
Source: OECD Regions and Cities database.

Starting from this cross-country correlation this paper proceeds in three steps



economy economic geography model that rationales the cross-country correlation
as well as the documented stylized facts and proposes two mechanisms through
which changes in trade openness a ect regional inequality. Third, I employ ex-
ogenous changes in export market access to test the mechanisms proposed by the
model using French micro-data. | provide additional evidence from the rise in Chi-
nese import competition in the US studied extensively by Autor et al. (2013) and
others. Both in the French and the US data | nd strong support for the model
mechanisms. The e ects of trade shocks vary systematically across locations ben-
e tting larger cities over smaller towns. When comparing the two mechanisms
quantitatively I nd that in both countries rm sorting across locations is quanti-
tatively more important than sector sorting.

I document in the cross-section of French commuting zones that export partici-



comparative advantage in international trade emphasize trade-induced across-
industry reallocation to capital and skill-intensive industries in countries that are
abundant in these factors, e.g. advanced economies. Combining these stylized
facts suggests that increasing the openness to trade has a di erential e ect on the
sectors that are located in smaller cities relative to those in larger cities. Smaller
cities host sectors that are more exposed to import competition while larger cities
host those that are more exposed to an export opportunity shock from trade open-
ing. Therefore employment and economic activity will reallocate from those sectors
located in smaller cities to those located in larger cities and thereby increase spatial
concentration.

I formalize this intuition by integrating the multi-sector spatial general equilib-
rium model from Gaubert (2018) with the international trade model by Bernard
et al. (2007) to open a rich economic geography to international trade. The spatial
equilibrium of the model features spatial sorting of more productive rms and more
capital-intensive sectors into larger cities. In the open economy equilibrium with
asymmetric countries, trade occurs both across industries driven by comparative
advantage, and within industries driven by rm heterogeneity and love-for-variety
utility functions. | study di erent versions of the model to highlight the e ect
of the rm-based and the industry-based mechanism separately. Both mechanism
can rationalize the cross-country correlation. In a version of the model with sym-
metric countries and therefore only within-industry trade, the city size distribution
in the open economy is more concentrated than in the closed economy in line with
the rm-based mechanism outlined above. In a version of the model that only
features two sectors that vary in their factor intensity and homogeneous rms, the
city size distribution of the country that is more capital abundant is more concen-
trated in the open than in the closed economy as suggested by the industry-level
mechanism.

I validate the model predictions empirically using exogenous changes in market
access (following Redding and Venables (2004) and Hering and Poncet (2010)) and
French micro-data as well as the rise in Chinese import competition in the United
States following Autor et al. (2013) and Acemoglu et al. (2016). In the empirical
analysis | rely heavily on the model structure that implies that city size is a
su cient statistic for both the distribution of rms across di erent cities within



the rm-level mechanism, | show that conditional on the size of the aggregate
trade shock the rms located in larger cities increase their revenue by more from a
market access shock in France and employment decreases by less from an import
competition shock in the US. Consistent with the industry-level mechanism, I nd
that the industries located in larger cities respond more to an export opportunity
shock and less to an import competition shock. Comparing these two mechanisms
I nd that the rm-level mechanism is quantitatively more important than the
sector-level mechanism. This highlights the spatial implications form trade even
from a decrease in trade costs among similar countries such as within the European
Union.

The remainder of this paper is organized as follows. Section 2 discusses the
related literature and the contribution of this paper. Section 3 introduces the
data and the stylized facts. In section 4, | describe the model that underlies the
empirical analysis presented in section 5. In section 6 | provide additional evidence
from the rise of Chinese import competition in the US. Section 7 concludes.

2 Related literature



governed by di erent forces and arguably more stable than the one of an industri-
alising country. Thirdly, in contrast to the previous literature that focuses more
on long-term macroeconomic development issues | study the e ect on regional in-
equality and thereby link trade to the emerging literature on regional divergence
(Giannone, 2017).

Most closely related to this paper is recent work by Brulhart et al. (2015) that
studies the heterogeneous e ects of trade on di erent town sizes in Austria after
the fall of the Iron Curtain. They nd that larger towns tend to have larger wage
and smaller employment responses than smaller towns and argue that this is driven
by heterogeneity in the labour supply elasticity across di erent city sizes. While
the focus on the heterogeneity across di erent city sizes is somewhat similar, the
papers complement each other as they di er in the choice of model and focus of the
analysis. They explicitly do not consider the endogenous sorting of sectors across
city sizes and do not allow for variation in the intensity of the trade shock, such
that they do not eplore the two mechanisms highlighted in this paper. While the
empirical analysis in this paper allows for more heterogeneity in the e ect of trade
they instead use a more structural approach in order to address the welfare impli-
cations. Additionally, they do not address the e ects on the spatial distribution
of economic activity.

In my empirical analysis, | build on the large literature that studies the e ects
of trade shocks, especially the rise in Chinese import competition, on employment
and other variables in local labour markets (Kovak (2013), Autor et al. (2013))
and on the industry level (Acemoglu et al., 2016). | add to this literature in a
number of dimensions. Firstly, in my model I do not treat each commuting zone
as an independent small open economy but rather model the economic geography
of the country explicitly. This allows me to formalize and empirically highlight
the heterogeneity of the e ect of import competition across di erent commuting
zones. | also let the model guide the endogenous spatial distribution of industries
rather then treating them as exogenous or pre-determined. Secondly, instead of
only focusing on outcomes on the commuting zone level | emphasize the e ect on
the aggregate spatial distribution of economic activity.

Methodologically, 1 build on recent empirical and theoretical advances that
analyze spatial sorting of heterogeneous rms and sectors in economic geography
and urban economics such as Combes et al. (2012), Davis and Dingel (2015) and
Gaubert (2018). | contribute to this literature by studying the importance of spa-



tial sorting in the open economy and how it matters for the e ects of changes in
trade openness. The only paper that jointly models spatial sorting and interna-
tional trade is contemporaneous work by Garcia et al. (2018). Similar to this paper
they also incorporate trade with heterogeneous rms into the spatial equilibrium
model developed by Gaubert (2018). They study how omitting the rm decision
to export might lead us to underestimate the welfare losses from sub-optimal city
sizes due to zoning restrictions, as the lost agglomeration gains could have pushed
rms above the Melitz (2003) threshold.

The paper also adds to the large literature on the distributional e ects of trade
(see Helpman (2016) for a recent survey), but rather than focusing on heteroge-
neous e ects by skill or gender it focuses on heterogeneity across less and more
populated regions. The results could also be relevant for the literature in politi-
cal economy that tries to understand the regional distribution of the support for
populist parties and protectionist policies.

3 Data and stylized facts

In this section | present three related stylized facts documenting di erential ex-
port participation across employment densities of commuting zones. The under-
lying rm-level data comes from two datasets provided by the French national
statistical institut (INSEE). The Uni ed Corporate Statistics System (FICUS)
contains all French rms wih revenues over 730,00 Euros and reports information
on employment, capital, value added, production, and three-digit industry classi -
cation collected for tax purposes. It is matched with establishment-level employer-
employee data, which indicate the geographical location of each establishment of
a given rm year. As is standard in the literature, I use commuting zones (Zones
d’emploi) to measure employment density and only focus on metropolitan France.
I restrict the sample to manufacturing rms that are only located in one commut-
ing zone allowing a clear spatial assignment. | additionally complement this data
with trade variables derived from the the BACI data set (Gaulier and Zignago,
2010) and the gravity dataset provided by Head and Mayer (2014).

Figure 2a plots the share of export sales in total sales by employment density
of commuting zones in 1995, conditional on geographical controls. The positive
partial correlation indicates that rms in denser places are more export intensive,
suggesting that the rms that are able to expand their activity and grow from trade



are overproportionally located in larger cities. Figure 2b plots the same partial
correlation now including a four-digit sector xed e ect. The correlation becomes
weaker but remains signi cant, indicating that within-sector heterogeneity across
cities contributes to the overall positive correlation (Table 7 in the appendix re-



Figure 2: Trade participation across city densities

(a) Aggregate trade participation (b) Firm trade participation
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The underlying regressions contain dummies the Atlantic and Mediterranean coast, Paris, and
the deciles for distance to the Western border. They are run on the rm-level but weighted by
sales value. The estimated coe cients corresponding to gures a and b can be found in table 7.
The estimated slope for gure c is 0:016***

4 Theory

In this section | develop a multi-sector economic geography model with heteroge-
neous rms following Gaubert (2018) and integrate it with an international trade
model featuring rm heterogeneity and comparative advantage (Bernard et al.,
2007). Combining a rich economic geography with an international trade model
allows me to capture how rm and sector heterogeneity translate an increase in
openness into an increase in regional inequality. There are two countries, Home



and Foreign (k = H; F), where Foreign can either be thought of the rest of the
world or a speci ¢ country. In the empirical application I will think of Home as
the United States and Foreign as China. | do not introduce any heterogeneity in
terms of the economic geography of the two countries and therefore can suppress
the country superscripts to ease readability when describing the spatial equilib-
rium.

4.1 Model setup
4.1.1 Preferences

There is a mass of N identical workers that supply one unit of labour inelastically,
consume h(L.) units of housing and c(L.) units of the tradable consumption index,
where L. denotes the size of the city a given worker decides to locate in. Workers’
preferences are given by:

C h !
u= - T
Y
c= ¢’
j=1
gt jjl
Cj = cj(i) i di

P . . - .
where jS=1 j = 1. Workers maximize their utility subject to the budget con-

straint Pc(L.) + pnh(L.) = w(L.), where P is the CES price index of the tradable
consumption bundle (c), pn is the price of housing and the income is given by the
wage w(L.) given inelastic unit labour supply.

4.1.2 Housing and cities

There is a large number of ex-ante identical potential city sites in each country
with an immobile amount of land normalized to one ( = 1), that is owned by
absentee landowners. There are no trade costs between cities within a country.?

1This assumption is not crucial for any of the results but eases tractability.
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Housing is immobile and produced according to the following production function:

c 1b

S—_ b
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Given the structure on housing demand and supply the equilibrium in the
housing market implies that the amount of housing consumed in equilibrium is
given by:

h(Ly=(@ HA bL." )

The amount of housing consumed is smaller in larger cities since the increase in
housing production is constrained by the xed amount of land. If we impose spatial
equilibrium, i.e. that utility is equalized across space (V (pq; P;w) = U) we can
derive the equilibrium wage as a function of city size:

wilo) =w((l  IL)> ®)

where w = U P is taken as numeraire. The wage increases with city size. This
acts as a congestion cost that counterbalances the gains in productivity from ag-
glomeration.

4.1.3 Production

The economy consists of a number of tradable sectors indexed by j = 1;::; S. Each
sector is populated by a mass of rms that di er in their exogenously given raw
e ciency (z). Firms compete according to monopolistic competition and each rm
produces a unique variety (i) using the following production technology:

izl = (z;Lok i<t 4)

where the Hicks-neutral productivity shifter depends on the raw e ciency draw
of the rm (z) and the city size the rm locates in (L;). Sectors are also hetero-
geneous with respect to the factor share ( ;) of inputs capital (k) and labour(*).

Firm entry and location choice Firm entry closely follows the setup in Melitz
(2003). Firms initially pay a sunk market entry cost (fg;) and draw their raw
e ciency z from cumulative distribution function F;(z). After the realization
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they decide whether to start producing or to exit immediately. If they decide to
produce they choose which city size (L) to locate in and whether to only produce
for the domestic market, paying per period xed cost fp;, or to also export paying
per period xed cost fy;. Firms die with an exogenous probability . In order
to match the stylized fact that more productive rms are located in larger cities
Gaubert (2018) assumes there is a complementarity between raw e ciency (z) and
city size (L) such that ex-ante more productive rms increase their productivity
by more by location in a larger city. | maintain her assumption that (z;L.) is
strictly log-supermodular in city size (L;) and rm raw e ciency (z), and is twice
di erentiable:

@%log (z; L) -

oz

In order to ensure a unique solution for the location problem of the rm the addi-
tional regularity condition that the elasticity of productivity with respect to city
size is decreasing has to be imposed.

Firm problem Firm pro ts can be decomposed into pro ts from domestic and
exporting activity = ¢+ X, Conditional on entry the rm maximises both
domestic and exporting pro ts such that the rm problem is given by:

max ;=L +TLNE] j@iLok it T wh(le)®  wk  cf'fp)
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marginal cost. The pro t function of a rm that locates in city size L. is given by:
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(v) city developers maximize pro ts given the wage schedule and the rm problem

(vi) National capital and international goods market clear, and the housing and
the labour market in each city clear

(vii) capital is optimally allocated, and

(viii) rms and city developers earn zero pro ts.

Since the introduction of international trade does not alter the structure of the
equilibrium the existence and uniqueness proof in Gaubert (2018) still applies.

4.3 Constructing the spatial equilibrium
4.3.1 Subsidy

As the city developer problems is not a ected by international trade it solves the
same problem as in Gaubert (2018) such that the same lemma applies:

Lemma 1 ((Lemma 2 in Gaubert (2018))) In equilibrium, city developers of-

i , — b Ha )G Y
fer and rms take-up a constant subsidy to rms’ pro t T; = =——F—g 5 for

rms in sector J, irrespective of city size L, or rm type z.

Proof. The proof can be found in appendix C in Gaubert (2018).

4.3.2 Matching function

Whenever there is demand for a given city size, it is pro table for a city developer
to open a city of that size. Workers are by the de nition of the spatial equilibrium
indi erent across locating in di erent city sizes. Firms are not indi erent across
di erent city sizes as their pro ts vary with city size. The demand for cities
is therefore determined by rms’ location decisions. Given the subsidy derived
above the variable pro t of rms that only serve the domestic market and those
that serve both the domestic and the foreign market are given by:

i 1
_ (i 1 (Z;L) ] .
M= AT gy RO ™
. i 1h i
dix _ (i D (z;Le) ! _ 1 -
M= AT Gl RGBT R
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Note that the resulting rst-order conditions only depend on the trade-o be-
tween gains from agglomeration ( (z;L.)) and congestion costs (wy(L.)) and is
independent of all other general equilibrium quantities. A crucial implication of
this separability is that the optimal location decision is the same for exporters and
non-exporters. The resulting rst order condition that determines the optimal city
size to locate in is given by:

Lc (Z ; I—c) I—c

_ 1
@iy &

where | (z;Lc) = @ (z;Lc)=@L.. This \matching function™ (L;(z)) implicitly
de nes L. as a function of z and therefore matches rms of di erent productivities
to di erent city sizes for each sector. It accounts for rm and sector heterogeneity
and generates spatial sorting across both dimensions. More capital-intensive sec-
tors experience a lower congestion cost which enters scaled by the labour-intensity
of production (1 j) and the productivity of more e cient rms grows faster
with city size due to the assumed complementarity. As the matching function is
una ected by trade it is the same as in the model by Gaubert (2018) and therefore
inherits the following properties of that model:

L. (z) = argmax ;(z;L.)
Lc Lc
The matching function L,(z) is increasing in z such that there is positive assorta-
tive matching between rmraw e ciency z and city size L. and the set of city sizes
in equilibrium (L) is e cient (see Gaubert (2018) for a more detailed discussion).

4.3.3 General equilibrium

The general equilibrium has been determined up to the following set of variables:
The producitivty cut-o s of entry to the home market (z"d) and the export market
(1), where k 2 fH; Fg, m 2 fH;Fg and k & m denote Home and Foreign and
J = 1;::;S indexes industries, and the sector speci ¢ price level (Pk) overall
expenditure on tradable goods (R*); the rental rate of capital ( ); and the wage
(wx), where the wage in Home is already pinned down by choosing w as the
numeraire.

The free entry condition (equation 8) for each sector j = 1;:::; S and country
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k 2 fH; Fg is given by:

fe,+(1 FENfe, + (1 FE)Fx of )
- ) 1 .
= 3 ' RPN ISEY+ [ RNPM 1S
where fg; is the units of the nal good paid as sunk cost of entry, and zf and z}*
are the raw e ciency cut-o s for entering the domestic and the export market,
respectively.
The zero pro tcut-o condition for entering the domestic market (equation 9)
and the export market (equation 10) in each sector j and country k 2 fH; Fg are
given by:

oife; = 15  'RE(P) 1 1Ci(zfY) ©)
C;-(ij = 7 i R{"(Pj") i ! jl J-Cj(zjkx) (10)
where ~; = ;( 1).
The goods market clearing condition (equation 11) and the equilibrium price
index (equation 12) for each sector j and country k 2 fH; Fg are given by:

RE= 4, "MF RE(PS) 1 1S ) +RM(P™ 1 1 1S5(20) (11)

1= j MfSEND+ | IMMSE™) (P} * (12)



ment that are fully determined by the matching function L;(z) for each sector:

Z
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where A = d; x distinguishes between the domestic market and the export market
and 1a(z) is equal to one if a rm with raw e ciency level z serves market A.
Note that the sector-speci c expenditure R = KR¥ is fully determined by R,

4.3.4 City size distribution

The equilibrium city size distribution is jointly determined by the matching func-
tion as determined by the rm problem and the city developers problem. Given
the labour market clearing condition, the population living in a city of size L. or
smaller must equal the labour demand of all rms located in these city sizes and
employment in construction:

Z Lc > Z Z; (Le) Z Lc

uf, (u)du = M;j iz L (@)F(zj)dz; + (1 ) b) uf,_ (u)du

Lmin j:]_ Zj (I—min) Lmin

where Lyin = inf(L) is the smallest city size in equilibrium. Di erentiating this
yields the city size density function:

P c dz; (Lc)
£l = o M1 (L) 5z (L)) i (2 (L)) 2
Lc\lc 4 LC
where 4 = ¢ and 1j(Lc) indicates whether rms of sector j are located

in city size L. or not.
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4.4 Equilibrium properties

I use this model to study the e ects of trade on the spatial concentration of eco-
nomic activity. To simplify the analysis and to closely identify the mechanisms
linking trade openness to regional inequality, | study the e ects of within- and
across-industry trade separately in di erent versions of the model.

4.4.1 Within-industry trade

To isolate the e ect of within-industry trade on the city size distribution and there-
fore the spatial concentration of the economy | focus on the symmetric country
case which does not feature any across-sector reallocations.

Proposition 1 If both countries are symmetric, the city size distribution in the
open economy rst-order stochastically dominates the city size distribution in the
closed economy.

In the symmetric country case trade only happens within industries such that
it does not induce any across-industry reallocations. Across rms within an in-
dustry trade induces a reallocation of market share and employment from less
to more productive rms as in the standard Melitz model. Note that given the
log-supermodularity of productivity and optimal rm behaviour the real produc-
tivity (productivity net of congestion cost) increases with city size. Hence, the
reallocation from less to more productive rms implies a reallocation from small
to larger cities for each sector j. The less productive rms that exit and shrink are
located in smaller cities and the more productive rms that expand employment
are located in larger cities. This spatial reallocation leads to a higher spatial con-
centration of sectoral employment in larger cities, in fact the spatial distribution of
employment in sector j in the open economy rst-order stochastically dominates
the distribution of employment in the closed economy. Since this holds for all
sectors the overall city size distribution shifts to the right.2 In the open economy
equilibrium, since more productive rms are located in larger cities and exporters,
the export intensity is higher in larger cities in line with the stylized fact from

gure 2b.

2A more technical discussion can be found in the online appendix.
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4.4.2 Across-industry trade

To isolate the e ects of across industry trade it is useful to put some bounds on

the heterogeneity in the model. In particular, | analyse a version of the model

wwhere di erences in factor intensity are the only heterogeneity across sectors and
rms are homogeneous:

Proposition 2 In a two sector version of the model where factor intensity is the
only heterogeneity across sectors and with no heterogeneity in raw-e ciencies, if
the other country is relatively labour-abundant, then the city size distribution in
the open economy rst-order stochastically dominates the city size distribution in
the closed economy.

Opening up to trade implies a fall in the relative price of capital from cost mini-
mization and factor market clearing. This leads to a rise in the share of both factors
employed in the capital intensive industry. Since factor endowments remain un-
changed employment in the capital-intensive sector increases while employment in
the labour-intensive sector decreases. In spatial equilibrium more capital-intensive
sectors are located in larger cities, as they are less a ected by the congestion
cost which is scaled by the labour intensity of production. In this version of the
model the distribution of employment across city size in the capital-intensive sector

rst-order stochastically dominates the distribution in the labour-intensive sector.
Hence, the reallocation of employment to the capital-intensive sector implies a
reallocation of employment to the larger cities such that the distribution of popu-
lation in the open economy rst-order stochastically dominates the distribution in
the closed economy. Therefore endowment-driven across-industry trade leads to



the relative price of skilled labour decreases with city size which is in line with
empirical evidence (Bernard et al., 2008). Alternatively, this location pattern could
be modelled based on di erences in the gains from agglomeration between high-
and low-skilled labour as done by Davis and Dingel (2015) rather than di erences
in relative wages. However, the model based on relative factor prices is isomorphic
to the one based on di erences in the strength of agglomeration with respect to
trade-induced across-industry reallocations.

4.5 Comparative statics

Moving from autarky to a costly trade equilibrium is a very drastic change in trade
openness and rarely observed in the data. Changes in trade openness ; provide
a more realistic testing ground for the predictions of the model. In the within-
industry version of the model a reduction in trade costs leads to di erential e ects
on rm sales for rms located in smaller and larger cities. In particular, rms
below the export productivity cut-o , located in smaller cities, will loose revenue
relative to exporting rms located in larger cities:

@log(ricj (2))
@






one that is weighted by initial rm sales, and hence tests the prediction in dollar
terms on the city level. Note that the model does not provide any guidance whether
employment size or density is the correct measure, as they are isomorphic. | follow
the previous literature (e.g. Combes et al. (2012)) and use employment density in
the regressions rather than population size. | also control for a vector of geographic
characteristics including a dummy for Paris, the Atlantic and Mediteranean coast,
and individual deciles for distance to the Western border, since geography is and
important determinant of trade activity, while not explicitly modelled.

The sector-level mechanism (equation 16) can be mapped into a regression
framework in a similar fashion yielding:

log(re) = so+ s log(MAg) + s2log(dense)
+ s 10g(MAy) log(dens;)] + X¢ s + "ot (20)

where log(r;) 2 0 T68a7r001



5.2 Results

The main results for the rm-level mechanism (equation 20) are displayed in ta-
bles 1 and 2. Table 1 presents results using a long di erence from 1995 to 2015
and table 2 presents stacked short 5-year di erences.* The results are in line with
the predictions of the model across weighted and unweighted speci cations. An
increase in export opportunities increases rm sales and does signi cantly more so
for rms located in denser cities.

Table 1: Firm-level mechanism (short-run)

5 log(sales)

Unweighted Sales weighted

5 log(MA) 0.070 0.068 0.063 0.153
(0.0356) (0.0344) (0.0439) (0.0408)

5 log(MA) 0.021 0.022
log(dens emp) (0.0088) (0.0104)

log(emp dens) -0.003 -0.008
(0.0014) (0.0020)

Year FE Yes Yes Yes Yes
Observations 279226 279226 279226 279226

Pseudo R? 0.01 0.01 0.01 0.02

Controls for Atl. coast dummy, Med. coast dummy, West border
distance deciles and Paris dummy

¢ p<0.10, p<0.05, p<0.01. Standard errors in parentheses.

The main results for the sector-level mechanism (equation 20) are presented in
table 3. In line with the predictions of the model I nd that an increase in average
market access increases sales of the average sector across commuting zones. This
positive association of market access with sales is stronger in denser places, indi-
cating that the industries located in denser places are more able to take advantage
of the export opportunities.

Both the rm- and the sector-level mechanism nd support in the data. When

4In principal a long-di erence is preferable as the model is based on long-run changes in
equilibrium rather than short-run dynamics but given the high rate of rm attrition | present
both results.
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Table 2: Firm-level mechanism (long-run)

20 log(sales)

Unweighted Sales weighted
20 log(MA) 0.003 0.007 0.053 0.064
(0.0454) (0.0395) (0.0512) (0.0430)
20 l0g(MA) 0.043 0.058
log(dens emp) (0.0144) (0.0168)
log(emp dens) -0.007 -0.016
(0.0084) (0.0132)
Observations 23355 23355 23355 23355
Pseudo R? 0.00 0.01 0.00 0.03

Controls for Atl. coast dummy, Med. coast dummy, West border
distance deciles and Paris dummy

¢ p<0.10, p<0.05, p<0.01. Standard errors clustered at the
sector-year level in parentheses.

Table 3;: Sector-level mechanism

o0 log(sales)

Unweighted Sales weighted
20 log( MA) 0.58 0.75 0.66 0.72

(0.129) (0.145) (0.175)  (0.166)
log(dens emp) (0.093) (0.113)

log(emp dens) -0.03 -0.02 -0.04 -0.02
(0.007) (0.006) (0.014) (0.010)

Observations 352 352 352 352

Pseudo R? 0.22 0.24 0.24 0.30

Controls for Atl. coast dummy, Med. coast dummy, West border
distance deciles and Paris dummy
¢ p<0.10, p<0.05, p<0.01. Standard errors in parentheses.

comparing the magnitudes of the coe ecients the rm-level mechanism is consis-
tently more important across the speci cations when it comes to the heterogeneity
across locations (see table 2 and 3). The within-industry channel bene ts larger
cities relatively more than the across-industry channel. This stresses the impor-

rm heterogeneity for the spatial implications of globaliation relative to
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sector heterogeneity.
We have validated the macro predictions of the model relating to the reallo-






where L is the log change in employment in commuting zone c in sector j in
period t multiplied by 100.  Imp;; denotes the change in imports from China
in sector j and L denotes the population in commuting zone c at the beginning
of period t. The regressions are weighted by initial employment in each industry-
commuting zone cell and standard errors are clustered at the three digit SIC level.
The intuition outlined above predicts that ; <0 and 3 > 0. | estimate these
equations using a 2SLS approach instrumenting endogenous trade ows from China
to the US ( Imp%>©") with trade ows from China to other advanced economies

it
( Impc") as in Acemoglu et al. (2016). The variables are de ned as follows:

US;Ch
usiCh _ M;i
Impe =y Mo E
jo1 jor  Ejm
Ot;Ch
otch _ Mz
Imp ™ =y Mo E
jss jss jss

Import ows ( Mj:) are normalized by apparent consumption (production (Y')
plus imports (M) minus exports (E)) at the beginning of the period, and be-
fore the period for the instrument, to avoid introducing any endogeneity through
anticipation e ects.

Results The main results are presented in Table 4.” The rst column corrob-
orates that the aggregate e ect of an import competition shock is still negative
when splitting industries into industry-commuting zone cells. Including the inter-
action term in column 2 yields an estimate of 1:23 which is statistically signi cant
at the 1% level. The resulting coe cients remain highly statistically signi cant
and the point estimate is 0:94 when controlling for regional and sectoral trends.
So a one percentage point rise in industry import penetration reduces industry
level employment by around three percentage points in a commuting zone with a
population of a log point above the mean, while it reduces it by four percentage
points in a mean-sized commuting zone.

While this evidence is in line with the predictions of the model that an import
competition shock translates into a more negative labour demand shock in less
populated commuting zones because of the spatial sorting of heterogeneous rms,
it is also consistent with other mechanisms. The most apparent alternative ex-
planation is based on variation in the labour supply elasticity across di erent city

"The corresponding rst stage regressions can be found in Table 9 and 10 in the appendix
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Table 4: Firm-level mechanism: Imports from China and changes in manufac-
turing employment across di erent city sizes within an industry



sizes as identi ed by Brulhart et al. (2015) for border towns in Austria. The empir-
ical pattern of relative changes in employment could be generated from a uniform
labour demand shock across city sizes if the labour supply elasticity was decreasing
with city size. While the demand and the supply-driven explanations have iden-
tical implications for changes in employment, they have di erent implications for
wages. A supply-driven model suggests that the e ect of an import competition
shock on wages would be less negative in smaller cities and more negative in larger
cities. The demand driven mechanism in my model on the other hand predicts
that the e ect on wages should also be smaller in bigger cities or equal across city
sizes depending on the elasticity of labour supply, which is constant across city
sizes.

I use these di erentiating predictions on changes in the wage in order to em-
pirically rule out the labour supply driven explanation. Unfortunately, I cannot
use the CBP data to do this as, due to the omissions in the data, | cannot obtain
a credible average wage on the sector-commuting zone level. Instead, | rely on the
wage data from the Census Integrated Public Use Micro Samples (Ruggles et al.,
2017) to generate an average wage on the commuting zone level. Since census data



estimation procedures.

The main results based on the control function approach are presented in Ta-
ble 8.8 The regressions on employment corroborate the earlier ndings that the
employment e ect of an import competition shock are larger in smaller cities even



ulated region experience a smaller decline in employment from the rise in Chinese
exports to other countries.

Table 5: Industry-level mechanism

log(Lc)
Imp, -0.26*** -0.23***
(0.026) (0.027)
In(popc) -0.01** -0.01***

(0.004)  (0.003)

Imp. In(pop;)  0.02** 0.02**
(0.008) (0.007)

Time FE Yes Yes
Region FE No Yes
Observations 1444 1444
Pseudo R? 0.74 0.77

Note: Robust standard errors clustered at the commuting zone level in
parenthesis. Regional xed e ects for eight regions within the US. Re-
gressions are weighted by initial employment in each commuting zone.
The sample includes 722 commuting zones for the periods 1991 - 1999
and 1999 - 2007 that are stacked in the estimation. The popula-
tion variable is demeaned such that the constants represent the mean
trade shocks for di erent time periods. Stars indicate signi cance lev-
els the following levels *** p < 001, ** p < 005 *p < 01

I nd support for both the rm and the industry mechanism propsed by the
model in the US data. In line with the results for France the rm-level mechanism
seems to be quantitatively more impoarten.

7 Conclusion

This paper documented a positive correlation between international economic in-
tegration and regional inequality within advanced economies. | also present three
related stylized facts documenting higher trade participation in larger cities, which



of spatial sorting of heterogeneous rms and heterogeneous sectors across di er-
ent city sizes that features an open economy equilibrium with trade due to rm
heterogeneity and endowment-driven comparative advantage. The model provides
two mechanisms that microfound the aggregate correlation, one on the rm level
and one on the industry level. Firstly, within-industry trade reallocates market
share and employment from less to more productive rms, since these more pro-
ductive rms bene t more from agglomeration externalities, they are relatively
located in larger cities. Hence, in the model this reallocation increases spatial
concentration. Secondly, specialization due to endowment-driven comparative ad-
vantage increases employment in capital and skill-intensive sectors for advanced
economies. Capital-intensive sectors are relatively located more in larger cities as
the relative price of capital to labour decreases with city size. Hence, in the model
this reallocation increases spatial concentration.

I nd support for both mechanisms using exogenous changes in export market



groups, regional heterogeneity has been much less studied. These ndings have im-
portant policy implications as they provide an additional margin for redistribution
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A Additional Tables and Figures

Table 6: Cross country correlation between trade
openness and regional inequality/spatial concen-

tration
Regional inequality
Unweighted Weighted by population

Openness 0.03*** 0.04**

(0.011) (0.021)
Year FE Yes Yes
Country FE Yes Yes
Observations 359 351
Pseudo R? 0.95 0.91

Note: Robust standard errors clustered by country and
year in parenthesis. The sample is an unbalanced panel



Table 7: Regressions corresponding to the stylized facts displayed
in figures 2a and 2b

Share of export sales
Unweighted Weighted ( rm sales)

log(emp dens)  0.004*** 0.003*  0.025***  0.011**
(0.0011) (0.0014) (0.0078)  (0.0039)

Year FE Yes Yes Yes Yes
Industry FE No Yes No Yes
Observations 2646998 2646998 2646998 2646998
Pseudo R? 0.01 0.11 0.04 0.33

Controls: Dummies for Atlantic and Mediterranean coast, and Paris
*p<0.1, **p<0.05 *** p < 0.01. Standard errors in parentheses.
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Table 8: Wage and employment regressions on the commuting zone
level

L. We L. We L. We L. We

Impg’s?Ch -Q.7F** JQ.7F** 45%* 1.3 4.7 -1.7 -3.9%* -1.7
(0.10) (0.24) (1.93) (1.25) (2.10) (1.26) (1.71) (1.59)

ImpYS€h In(pop.) 0.3** 0.1 0.3* 0.1 0.3* 0.1
(0.15) (0.11) (0.17) (0.11) (0.14) (0.19)

In(pop.) -0.2** -0.3 -0.8*** -0.4 -0.8*** -0.2 -1.0** -0.8
(0.09) (0.16) (0.30) (0.35) (0.28) (0.34) (0.40) (0.74)

Time FE Yes Yes Yes Yes Yes Yes Yes Yes
Region FE No No No No Yes Yes Yes Yes
Additional controls No No No No No No Yes Yes
FS residual Yes Yes Yes Yes Yes Yes Yes Yes
Observations 1444 1444 1444 1444 1444 1444 1444 1444
Pseudo R? 0.13 0.50 0.19 0.50 0.22 0.54 0.41 0.58

Note: Robust standard errors clustered at the three digit SIC level are reported
in parenthesis. The regressions are estimated using the control function ap-
proach include xed e ects for eight census regions. Regressions are weighted
by initial employment in each commuting zone. The sample includes 722 com-
muting zones for the periods 1990 - 2000 and 2000 - 2007 that are stacked in
the estimation. The population variable is demeaned such that Impy>c"

is the e ect of an import competition shock for the mean-sized commuting

zone. Additional controls for the sectoral and demographi9(eigh)27(t)-319(cenm9zone.)-6
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Table 11: Wage and employment regressions on the commuting zone
level using 2SLS with log population

L. We L. We L. We L. We

Impgs?Ch SQ.7F** Q.7F** 4.7%** _1.6 -4.7** -1.8 -3.6** -1.5
(0.11) (0.24) (1.75) (1.87) (1.87) (1.90) (1.63) (1.78)

ImpYS€h In(pop.) 0.3** 0.1 0.3** 0.1 0.2* 0.1
(0.13) (0.16) (0.14) (0.16) (0.12) (0.15)

In(popc) -0.2** -0.3* -0.8*** -0.4 -0.8*** -0.2 -0.9** -0.7
(0.10) (0.15) (0.26) (0.42) (0.24) (0.41) (0.38) (0.74)

Time FE Yes Yes Yes Yes Yes Yes Yes Yes
Region FE No No No No Yes Yes Yes Yes
Additional controls No No No No No No Yes Yes
Observations 1444 1444 1444 1444 1444 1444 1444 1444
Pseudo R? 0.06 0.49 0.10 0.49 0.13 0.52 0.32 0.57
AP F-statistic EXxp 95.15 95.15 3.56 3.56 2.89 2.89 2.80 2.80
AP F-statistic 1A ) ) 4.21 4.21 3.01 3.01 3.55 3.55

Note: Robust standard errors clustered at the three digit SIC level are reported
in parenthesis. The regressions include xed e ects for eight census regions.
Regressions are weighted by initial employment in each commuting zone. The
sample includes 722 commuting zones for the periods 1991 - 1999 and 1999 -
2007 that are stacked in the estimation. The population variable is demeaned
such that  ImpYS“" is the e ect of an import competition shock for the
mean-sized commuting zone. Stars indicate signi cance levels the following

levels *** p < 0:01, ** p < 0:05, * p < 0:1.
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Table 12: Wage and employment regressions on the commuting zone
level using 2SLS with absolute population

LC WC I—C WC LC WC LC WC
ImpgsiCh -0.66*** -0.68*** -0.87*** -0.79*** -0.89*** -0.83*** -(.85*** -0.79***
(0.097) (0.256) (0.123) (0.217) (0.134) (0.186) (0.208) (0.258)
Imp}:’s?Ch pop. 0.03*** (0.01* 0.03*** 0.01* 0.03*** 0.02**
(0.006) (0.008) (0.004) (0.008) (0.004) (0.009)
pop. 0.00 -0.02*** -0.06*** -0.05** -0.07*** -0.05* -0.08*** -0.07*
(0.003) (0.004) (0.023) (0.023) (0.017) (0.028) (0.012) (0.037)
Time FE Yes Yes Yes Yes Yes Yes Yes Yes
Region FE No No No No Yes Yes Yes Yes
Additional controls No No No No No No Yes Yes
Observations 1444 1444 1444 1444 1444 1444 1444 1444
Pseudo R? 0.06 0.51 0.24 0.52 0.29 0.54 0.46 0.59

AP F-stat:  Imp 97.79 9779 7845 7845 68.32 68.32 38.04 38.04

AP F-stat: |A : : 86.97 86.97 80.60 80.60 75.02  75.02

Note: Robust standard errors clustered at the three digit SIC level are reported
in parenthesis. The regressions include xed e ects for eight census regions.
Regressions are weighted by initial employment in each commuting zone. The
sample includes 722 commuting zones for the periods 1991 - 1999 and 1999 -
2007 that are stacked in the estimation. The population variable is de ned in
units of 100,000 inhabitants and demeaned such that Imp;>“"isthee ect of
an import competition shock for the mean-sized commuting zone. Stars indi-

cate signi cance levels the following levels *** p < 0:



B Appendix - Theory

B.1 Proof of proposition 1

De ne real productivity of rms in city size c¢ in sector j as the measure of pro-
ductivity that incorporates the city-speci ¢ marginal cost, which is given by:
7(2) = (z;LCj(z)):w(LCj(z))1 i and is increasing in city size. This follows
immediately from the rm optimization problem. Since rm productivity is log-
supermodular in raw e ciency and city size, rms with higher raw e ciency are
located in larger cities. If two rms with di erent raw e ciency levels were lo-
cated in the same city the rm with the higher raw e ciency would have higher
real productivity and therefore make higher pro ts. Since it is optimal for this

rm to locate in larger cities this must imply higher pro ts and hence higher real
productivity. Therefore real productivity increases with city size.

Note that as in the standard Melitz model the productivity cut-o s in each
sector are determined indepentendly of the sector aggregates. Writing the free
entry and the zero pro t cut-o s condition for the closed economy in terms of real
productivity yields:

e . i 1o 1 _
g GV C)I R Ry e P F(zy)dz; = cife,

dc
7

Combining these two equations we can derive the raw e ciency cut-o for entry:
fij (ngc) = ij

where:
n #

z "L
LRI RO

We can derivie a similar expression for the raw e ciency cut-o s in the open
economy. We need to impose the parameter restriction that ! ify; > fp; which
ensures the the raw e ciency cut-o for entry is below the raw e ciency cut-o
for exporting. Combining the free entry condition with the zero pro t cut-o
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conditions for entry and exporting yields:
fij (Zjdo) + ij‘] (ZJXO) = ij

Comparing the conditions from the closed and the open economy it follows directly

that zJFic < zf'° from the fact that J is decreasing in z. Hence the raw e ciency

cut-o is higher in the open economy and therefore the minimum city size is larger.
The density of people living in a city of size L. is given by:

1 X
fL(Le) = 4N j(z (Le)) M;j J(Z (I—c))

- dILC

where ,=1=((1 b)(1 )) accounts for the employment in construction. z; (L)
denotes the inverse matching function in sector j that allows us to express z; as
a function of L. “j(z;(Lc)) is the labour demand of a rm in sector j with a
productivity level such it locates in city size L.. M; denotes the mass of rms
in sector j. fj(z; (LC))jiL{: = T;(z) is the density of rms in sector j that decides
to locate in city size L.. It follows from the de nition of this density that if
the spatial distribution of employment in every sector j in the open economy

rst-order stochastically dominates the spatial distribution of employment in the
closed economy, then the city size distribution in the open economy rst-order
stochastically dominates the city size distribution in the closed economy. We will
now prove that this is true for every sector j using the result by Dharmadhikari
and Joag-dev (1983) that X > Y if the density g(Y ) crosses the density f(X) only
once and from above. So thse spatial distribution of the open economy denoted
by density f2(L.) rst-order stochastically dominates the city size distribution in
the closed economy with density 7 (L.) if f7(L.) cuts f°(L.) only once and from
above. The densities can be written as:

. 1w dz
(L) = N (z; (L))F (7 (Lc))d_

1
~1j ¢ i i Da D (zj (Le)ile) f(z )d Zj dZP i 1Rc

w(Le ))( 7 D@ 1L
1
i1 JS'(ZdC)P ]

(; D@ ) R (z; (Lo)i Le) |
J j J Sj(zjj‘c)w(L )(i DA f(z (Lc))

Zl~ Z|+
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Similarly for the open economy:

0 _ 1o de
fj (I—c) - NMj (Zj (I—c))f(zj (I—c))d_LC

174
N



For the interval [zf";zj‘o) rms in the open economy become active as well with
13(z)=0and 13(z ) =15(z ) =L

h(L):i(j nDa (z ;L) dz; RY RS
TN Wt o L SE0 T SED 56

whose sign is ambiguous. | will therefore consider both possibilities that h(L.) is
positive or negative on the interval [219'0; z{®).

Note that h(L.) on the interval [zX°; 1) (denoted hy) is strictly larger than hj:
1(; Ha ) (z ;L) dz; 1+ ' IR} Rj

h4(Lc) = N ; W(Lc)(j na  +1 dLC Sj (21510) 1 ij (ng<0) Sj (ZJQC)

Therefore if hy > 0 then hy, > 0. This concludes the proof for rst-order
stochastic dominance if hy > 0.

If h3 < 0, then hy > 0 has to be true because both fP(Lc) and ff(L.) are
density function over the same support such that one cannot be larger than the
other for its entirety. This concludes the proof for rst-order stochastic dominance
if h3 < 0, which concludes the proof of the proposition.

B.2 Proof of proposition 2

Note that in the absence of rm heterogeneity the model simpli es to an economic
geography with trade patteners according to a Krugman (1980) and Heckscher-
Ohlin type trade. To isolate the e ects of di erences in factor intensities we assume
no di erences in Hicks-neutral productivity, transport costs or the elasticity of
substitution across sectors.

Under these assumptions, the model can be described by the following equa-
tions:

=l (24)
The price index is given by:
1
PH = nl'("t +nf(pf)* (25)
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Firm quantity is given by:

=0 = —1 (26)
cj

Using monopoly pricing (24), the price index (25) and the quantity in equilib-
rium, we can express the relative number of rms in home as follows:

njl_-i (YH+ 22YF) pl (YH+YF)

njl_: p,(YF+ 22YH) p,l




good. The factor market clearing conditions are given by:

WH LH = ( 1 1WCllS]_ + - 2Wc2182)(Y H +Y F) (29)
K = (1 1) 151+ (1 2) 2S2)(YH +YF) (30)
WILT =( 1wyt s+ 2 W' s))(YH +YF) (31)

FKF=( 1) 11 s)+(1 2) 21 s)NY"+YF) (32)

Home is endowed with more capital and Foreign is endowed with more labour. For
the full employment conditions to hold Home has to either have a larger share of
the capital-intensive industry or to use capital more intensively in each industry.
From equation (28) we know that Home will only have a larger share of the capital-
intensive industry if the price of varieties in the capital-intensive sector are cheaper
in Home than in Foreign, which is only the case if H=w™ < F=wF. From the cost
minimization problem of the rm and the resulting factor demands it follows that
Home will only use capital more intensively in any industry if H=wH < F=wF,
Hence capital will be relatively cheaper in the Home country, which will export
the capital-intensive good.

Next, we compare the factor allocation within Home across the autarky and
the trade equilibrium. The factor market clearing conditions under autarky are
given by:

WHALPA = (1 qwg + 5 awg )Y ™A (33)

PAKPA =@ )+ @ ) Y™ (34)

Combining factor market clearings in Home across the two equilibria (equations
33, 30, 33 and 34), we can show that the price of capital relative to labour is higher
under trade if the following regularity condition hold:

A1) 2 _Wa
T 2 1 we

which ensures that the wage premium that rms in larger cities pay is small enough
so that it does not imply factor intensity reversals across sectors. This condition
holds under all reasonable parameter values. Given these di erences in factor
prices both sectors will use labour more intensively, which implies that the capital-
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intensive sector has to be larger and has a higher demand for both factors under the
trade equilibrium to ensure full employment of factors. From the matching function
it follows that the capital-intensive sector is located in a larger city than the labour-
intensive sector. Hence, the re-allocation of employment from the labour- to the
capital-intensive sector implies a reallocation in space to a larger city such that
the spatial distribution of population in the open economy rst-order stochastically
dominates the spatial distribution of population in the closed economy.
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