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Plan for Today’s Lecture

Stylized facts about agglomeration of economic activity:
1 Some pictures

2 A systematic approach to measuring agglomeration

3 Why agglomeration? A first look, via the patterns of co-agglomeration
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The Earth at Night
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The US at Night
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The US “at night” (1940)
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More Sophisticated Use of Satellite Data: Burchfield et al
(2006, QJE)

For more examples of the use of such satellite (“remote sensing”) data in
economics, see Donaldson and Storeygard (JEP, 2016)

Urban land circa 1976

Urban land built 1976–92

Water

Forest

Range and grassland

Agricultural land

WetlandsBare rock and sand

0 10 20 Kilometers

0 10 20 Miles

FIGURE IIa
Urban Land in Atlanta, GA (Top Panel) and Boston, MA (Bottom Panel)
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More Sophisticated Use of Satellite Data: Burchfield et al
(2006, QJE)

Urban land circa 1976

Urban land built 1976–92

Water

Forest

Range and grassland

Agricultural land

WetlandsBare rock and sand

0 10 20 Kilometers

0 10 20 Miles

FIGURE IIb
Urban Land in San Francisco, CA (Top Panel) and Miami, FL (Bottom Panel)
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More Sophisticated Use of Satellite Data: Burchfield et al
(2006, QJE)

Urban land circa 1976

Urban land built 1976–92

Water

Forest

Range and grassland

Agricultural land

WetlandsBare rock and sand

0 10 20 Kilometers

0 10 20 Miles
Top panel:

Bottom panel:
0 5 Kilometers

0 5 Miles

“Bad water” line

Bedrock aquifers

Incorporated places

FIGURE III
Urban Land and Aquifers in San Antonio and Austin, TX (Top Panel), and
Urban Land and Incorporated Places in Saint Louis, MO (Bottom Panel)

598 QUARTERLY JOURNAL OF ECONOMICS

MIT 14.582 (Costinot and Donaldson) Economic Geography (Empirics I) Spring 2018 (lecture 16) 9 / 38



What about concentration of individual industries?

No shortage of examples/anecdotes...

Marshall’s original examples (cutlery in Sheffield; jewelry in
Birmingham)

Silicon Valley, (Route 128?)

Detroit

Vegas

Dalton, GA
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Holmes and Stevens (Hbk Urban/Regional, 2004)
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Holmes and Stevens (Hbk Urban/Regional, 2004)
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Holmes and Stevens (Hbk Urban/Regional, 2004)
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Plan for Today’s Lecture

Stylized facts about agglomeration of economic activity:
1 Some pictures

2 A systematic approach to measuring agglomeration

3 Why agglomeration? A first look, via the patterns of co-agglomeration

MIT 14.582 (Costinot and Donaldson) Economic Geography (Empirics I) Spring 2018 (lecture 16) 15 / 38



Ellison and Glaeser (JPE, 1997)

EG (1997) aims to go beyond the anecdotes and ask just how
concentrated is economic activity within any given industry in the
US?

Key point: What is the right null hypothesis?

If output, within an industry, is highly concentrated in a small number
of plants, then that industry will look very concentrated spatially,
simply by nature of the small number of plants. (Consider extreme case
of one plant.)

EG develop an index of localization that considers as its null
hypothesis the random location of plants within an industry. They
call this a “dartboard approach”.
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A Model to Motivate the EG Index

Suppose industry has N units that choose where to locate (among M
regions), sequentially. - kth unit gets profits from location i of

log πki = log π̄i + g(v1, ..., vk−1) + εki

Where:

π̄i is systematic payoff from location i
εki is idiosyncratic payoff
g(.) is a spillover term—effects of earlier firms’ location choices vk
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A Model to Motivate the EG Index

Suppose (for now) that g(·) = 0. Let εki be Gumbel-distributed so,
conditional on realizations of π̄1, ..., π̄M , we have

Prob(vk = i |π̄1, ..., π̄M) =
π̄i∑
j π̄j

Then restrict π̄i to be drawn from distribution with:

E
[

π̄i∑
j π̄j

]
= xi , where xi is location i ’s share of overall manuf.

employment (though very similar results if xi is instead just location’s
population)

Var
[

π̄i∑
j π̄j

]
= γNAxi (1− xi ), with γNA ∈ [0, 1]. This means that γNA

(NA stands for “natural advantages”) governs importance of
systematic component π̄i relative to idiosyncratic one.
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A Model to Motivate the EG Index

For the spillover term assume that

g(.) =
∑
l 6=k

ekl(1− uli )(−∞)

Where:

ekl is a Bernoulli random variable equal to one with probability γS .
Don’t need to specify dependence, but assume that ekl is symmetric
and transitive. (This will then imply that the sequential entry
equilibrium is also the rational expectations equilibrium for any entry
order).

uli is indicator variable equal to one if plant l is located in location i .
So spillovers restricted to take place only within locations, and not at
all across locations. (More on that below.)
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The EG Index

Proposition 1:

The following is an unbiased estimator for γ ≡ γNA + γS − γNAγS :

γ =
G − (1−

∑
i x

2
i )H

(1−
∑

i x
2
i )(1− H)

Where:

G ≡
∑

i (si − xi )
2, with si ≡

∑
k zkuki , where zk is the employment

(taken as exogenous) of plant k and uki is (again) the indicator for
whether plant k locates in location i .
H ≡

∑
k z

2
k is the industry’s (employment-based) Herfindahl over

plants.

Note that γ can’t separately identify the spillover (γS) and natural
advantage (γNA) determinants of agglomeration. (But it would be
worrying if it could!)
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EG (1997): Results (“Slight concentration is remarkably
widespread”)908 journal of political economy

Fig. 1.—Histogram of γ (four-digit industries)

B. How Concentrated Are They?

In this subsection, we try to use our models to get a feel for how
much concentration there is. We begin by imposing no structure
across industries and simply computing the index γ defined by (5)
for each of the 459 four-digit industries in our sample. A complete
list of the γ’s we find can be found in appendix C of Ellison and
Glaeser (1994) and is also available from the authors on request.15

A histogram illustrating the frequency distribution of these γ’s is
presented in figure 1. In the figure, each bar represents the number
of industries for which γ lies in an interval of width 0.01. The distri-
bution in the figure appears to be quite skewed, with the mean being
0.051 and the median being 0.026. The most striking feature of the
figure is the large number of industries falling into the range we
described as not very concentrated (γ , 0.02). The tallest bar is the
one corresponding to values of γ between zero and 0.01, and 43
percent of the industries have γ , 0.02. On the other side, the figure
displays a thick right tail, with slightly more than a quarter of the

15 If one interprets γ’s as estimates of γ na 1 γ s 2 γ na γ s (as opposed to estimates of
the realized sum of squared differences between the p’s and the x’s), these γ’s are
measured with substantial errors. To get a feel for the magnitudes, we computed
standard errors by simulating a special case of our natural advantage model: that
of Dirichlet-distributed state sizes. Among industries with H , 0.02, the mean of
the estimated standard errors is 0.02. The means for industries with H in the ranges
0.02–0.05, 0.05–0.10, and 0.10–1.0 are 0.024, 0.041, and 0.072, respectively.
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EG (1997): Results

For industries that we might expect to be highly concentrated:

Autos: γ = 0.127
Auto parts: γ = 0.089
Carpets (i.e. Dalton, GA): γ = 0.378
Electronics (i.e. Silicon Valley): γ = 0.059− 0.142

For industries that we might expect to not be highly concentrated:

Bottled/canned soft drinks: γ = 0.005
Newspaper: γ = 0.002
Concrete: γ = 0.012
Ice: γ = 0.012
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EG (1997): Results
912 journal of political economy

TABLE 4

Most and Least Localized Industries

Four-Digit Industry H G γ

15 Most Localized
Industries

2371 Fur goods .007 .60 .63
2084 Wines, brandy, brandy spirits .041 .48 .48
2252 Hosiery not elsewhere classified .008 .42 .44
3533 Oil and gas field machinery .015 .42 .43
2251 Women’s hosiery .028 .40 .40
2273 Carpets and rugs .013 .37 .38
2429 Special product sawmills not elsewhere classified .009 .36 .37
3961 Costume jewelry .017 .32 .32
2895 Carbon black .054 .32 .30
3915 Jewelers’ materials, lapidary .025 .30 .30
2874 Phosphatic fertilizers .066 .32 .29
2061 Raw cane sugar .038 .30 .29
2281 Yarn mills, except wool .005 .27 .28
2034 Dehydrated fruits, vegetables, soups .030 .29 .28
3761 Guided missiles, space vehicles .046 .27 .25

15 Least Localized
Industries

3021 Rubber and plastics footwear .06 .05 2.013
2032 Canned specialties .03 .02 2.012
2082 Malt beverages .04 .03 2.010
3635 Household vacuum cleaners .18 .17 2.009
3652 Prerecorded records and tapes .04 .03 2.008
3482 Small-arms ammunition .18 .17 2.004
3324 Steel investment foundries .04 .04 2.003
3534 Elevators and moving stairways .03 .03 2.001
2052 Cookies and crackers .03 .03 2.0009
2098 Macaroni and spaghetti .03 .03 2.0008
3262 Vitreous china table, kitchenware .13 .12 2.0006
2035 Pickles, sauces, salad dressings .01 .01 2.0003
3821 Laboratory apparatus and furniture .02 .02 2.0002
2062 Cane sugar refining .11 .10 .0002
3433 Heating equipment except electric .01 .01 .0002

if firms choose identical locations, with natural advantages being in-
dependent across geographic areas. If, on the other hand, the effect
of spillovers (or the spatial correlation of natural advantage) is
smoothly declining with distance, then those γ’s will reflect the ex-
cess probability with which pairs of firms tend to locate in the same
county, state, and region, respectively. To investigate the geographic
scope of spillovers, we estimated γ’s from our county/three-digit
data set using counties, states, and the nine census regions as the
units of observation.

Figure 2 presents histograms of the γ’s estimated from the three
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Duranton and Overman (REStud, 2005)

DO point out a few problems with the EG index:
1 What if spillovers are truly smooth over space (as seems natural) rather

than discrete at location borders? Then measurement error caused by
discrete location borders will cause downward bias in concentration
measures. (Special case of what geographers call the “modifiable unit
area problem”.)

2 How to think of statistical significance of finding that an industry is
“concentrated”?
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Duranton and Overman (2005)
(Effectively) point-like location data from the UK

1082 REVIEW OF ECONOMIC STUDIES

(a) Basic Pharmaceuticals
(SIC2441)

(b) Pharmaceutical Preparations
(SIC2442)

(c) Other Agricultural and Forestry
Machinery (SIC2932)

(d) Machinery for Textile, Apparel and
Leather Production (SIC2954)

FIGURE 1

Maps of four illustrative industries
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EG (1997): By spatial unit

Lower values for county-level spatial unit may be consistent with DO’s first
point.

Fig. 2.—Concentration at the county, state, and regional levels
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The DO Index

DO propose the following index (for the employment-weighted
concentration of any given industry, at distance band “d”):

K emp(d) =
1

h
∑n−1

i=1

∑n
j=i+1 e(i)e(j)

n−1∑
i=1

n∑
j=i+1

e(i)e(j)f

(
d − dij

h

)
Where:

dij is the distance between plant i and plant j
f (·) is a (Gaussian) kernel function (and h some bandwidth) to smooth
out for measurement error in distances

Hypothesis testing done via simulation (counterfactual distributions
obtained from drawing plants with replacement from set of active
locations)
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DO Index: function of distance (for 4 sample industries)
Global confidence bands are a Bonferroni-like correction over all distances

1084 REVIEW OF ECONOMIC STUDIES

(a) Basic Pharmaceuticals
(SIC2441)

(b) Pharmaceutical Preparations
(SIC2442)

(c) Other Agricultural and Forestry
Machinery (SIC2932)

(d) Machinery for Textile, Apparel and
Leather Production (SIC2954)
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FIGURE 2

K -density, local confidence intervals and global confidence bands for four illustrative industries

the entire industry population. If, instead of a census, we had a random sample of firms from each
industry we would need to worry about the statistical variation due to the estimation of the actual
K -density. Applications of the techniques developed below to samples of firms from particular
industries could allow for this statistical variation to be taken into account but the exhaustive
nature of our data means that we are able to ignore it in what follows (seeEfron and Tibshirani,
1993, andQuah, 1997, for further discussion of these issues as well asDavison and Hinkley,
1997, for a discussion more focused on point patterns).

The second difference stems from the fact that the spatial nature of our data implies strong
dependence between the bilateral distances that are used to calculate the density. This strong
dependence arises because the observations of interest are actually the points that generate
these bilateral distances. Even if the underlying points are independently located, the bilateral
distances between these points will not be independent.6 This has implications for the sampling
theory of our estimator,̂K A(d). In situations where the observations are independent (or only

6. See below for more on this issue.
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Plan for Today’s Lecture

Stylized facts about agglomeration of economic activity:
1 Some pictures

2 A systematic approach to measuring agglomeration

3 Why agglomeration? A first look, via the patterns of
co-agglomeration
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What Causes Agglomeration?

Marshall postulated three different “transport” costs:
1 Goods: Firms (with indivisible production processes) will locate near

suppliers and customers to avoid shipping costs
2 People: Benefits of thick labor markets (“labor pooling”)
3 Ideas: Knowledge spillovers that decay with distance (“Mysteries of the

trade become no mystery, but are, as it were, in the air.”)

Ellison, Glaeser and Kerr (AER, 2010) seek to ask how well these
explanations do, using evidence from industry “co-agglomeration” (as
was actually defined in original EG 1997 paper)
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Back to EG Index: Co-agglomeration

Now suppose that:

corr(ukm, ulm) = γj if plants k and l both belong to industry j and
locate in location m, where γj is the same γ as above (in the
single-industry case) but the value of γ for industry j .
corr(ukm, ulm) = γij if instead plant k is in industry i and plant l is in
industry j .
So γij measures tendency for industries i and j to co-agglomerate.

Then Proposition 2: An unbiased estimator of γij is given by

γCij ≡
∑

m(smi − xm)(smj − xm)

1−
∑

m x2
m
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EGK (2010): Co-agglomeration Index

JUnE 20101198 THE AMERICAn ECOnOMIC REVIEW

where dr,s is the Euclidean distance between plants r and s, f is a Gaussian kernel density function 
with bandwidth h, and ni and nj are the number of plants in industries i and j, respectively. The 
summations are over every bilateral distance between plants of industry i and industry j (i.e., ninj 
distances).

This observed coagglomeration density is then compared to an underlying distribution of 
manufacturing activity akin to the xm of EG. An industry pair is said to exhibit global localiza-
tion (dispersion) if the observed coagglomeration density is substantially higher (lower) than the 
underlying distribution of manufacturing activity. This comparison is done over a specified dis-
tance horizon. We vary this distance threshold below from 100 to 1,000 miles, with our primary 
results taken from a 250-mile distance horizon.8

Panel A of Table 1 presents descriptive statistics for the EG metric. The mean EG pairwise 
coagglomeration is approximately zero. This is largely by definition: our benchmark measure of 

8 Specified distance thresholds are required as densities sum to one over the support. Thus, industry pairs that are 
more localized at shorter distances will be more dispersed than aggregate manufacturing activity at longer distances. 
DO consider a threshold of 180 kilometers for the United Kingdom, which is motivated by the median plant to plant 
distance in their sample. This distance is equivalent to 112 miles. The median plant distance is much larger for the 
United States, falling between 900 and 1,000 miles depending upon the weighting. We chose our four thresholds to 
span the actual physical distance studied by DO and the median plant concept.

Table 1—Descriptive Statistics for Pairwise Coagglomeration Regressions

Mean SD Minimum Maximum

Panel A. Pairwise Eg coagglomeration measures
EG state total employment coagglomeration 0.000 0.013 −0.065 0.207
EG PMSA total employment coagglomeration 0.000 0.006 −0.025 0.119
EG county total employment coagglomeration 0.000 0.003 −0.018 0.080
EG state firm birth employment coagglomeration 0.000 0.015 −0.082 0.259
EG expected coagglomeration due to natural advantages 0.000 0.001 −0.008 0.022

Industry Relevant industries (nonzero)
count Mean SD Maximum

Panel B. Pairwise dO coagglomeration measures
DO global localization coagglomeration, 1,000 mi. 7,371 0.133 0.073 0.454
DO global dispersion coagglomeration, 1,000 mi. 10 0.592 0.078 0.746
DO expected global localization coagglomeration, 1,000 mi. 7,381 0.181 0.027 0.256
DO global localization coagglomeration, 250 mi. 6,429 0.017 0.019 0.283
DO global dispersion coagglomeration, 250 mi. 952 0.042 0.029 0.307
DO expected global localization coagglomeration, 250 mi. 7,381 0.029 0.010 0.077

Mean SD Minimum Maximum

Panel C. Marshallian factors
Labor correlation 0.470 0.226 −0.046 1.000
Input-output maximum 0.007 0.029 0.000 0.823
Input maximum 0.005 0.019 0.000 0.392
Output maximum 0.005 0.026 0.000 0.823
Scherer R&D technical maximum 0.005 0.026 0.000 0.625
Patent citation technical maximum 0.015 0.025 0.000 0.400

notes: Descriptive statistics for coagglomeration estimations. All pairwise combinations of manufacturing SIC3 industries 
are included, except those listed in the text, for 7,381 observations. EG and DO coagglomeration metrics are calculated 
from the 1987 and 1997 Census of Manufacturers, respectively. The distance threshold for determining global localization 
or dispersion is adjusted across DO row groupings. Natural advantages coagglomeration is estimated through predicted 
state-industry shares developed from exogenous local cost variables (e.g., coastal access, energy prices) and industry cost 
dependencies. Labor correlation indices are calculated from the BLS National Industry-Occupation Employment Matrix 
for 1987. Input-output relationships are calculated from the BEA Benchmark Input-Output Matrix for 1987. Technology 
flows are calculated from the Scherer (1984) R&D tables for the 1970s and from the NBER Patent Citation Database for 
1975–1997. Online Appendix Tables 1–5 provide additional descriptive statistics.
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EGK (2010): Co-agglomeration Index

VOL. 100 nO. 3 1199ELLISOn ET AL.: WHAT CAUSES IndUSTRy AggLOMERATIOn? 

an area’s “size” is its share of manufacturing employment, so each industry’s deviations from the 
benchmark will be approximately uncorrelated with the average of the deviations of all other 
industries. The standard deviation of the coagglomeration index is more interesting because it 
reflects the extent to which industry pairs are positively and negatively coagglomerated. The 
standard deviation is 0.013 at the state level. This can be compared with the mean within industry 
agglomeration level of 0.051 in Ellison and Glaeser (1997). Panel B presents descriptive statistics 
for the DO metric. Eighty-seven percent of industry pairs exhibit some degree of global localiza-
tion to the 250-mile threshold.

Table 2 lists the 15 most coagglomerated industry pairs for the EG and DO metrics. Textile 
and apparel industries rank very high on both scales. These industries are heavily concentrated 
in North Carolina, South Carolina, and Georgia. Despite this clustering, these coagglomerations 
are not as strong as the largest within industry agglomerations. Many industry pairs have approx-
imately zero coagglomeration. Negative values of the EG index arise when pairs of industries are 
agglomerated in different areas. The lowest EG value of −0.065 obtains for Guided Missiles and 
Space Vehicles (376) and Railroad Equipment (374) industries. The most dispersed industry pair 
using the DO metric at 250 miles is Guided Missiles and Space Vehicles (376) and Pulp Mills 
(261). The correlation of EG and DO metrics across all industry pairs is 0.4.

The Data and Empirical Appendix provides additional information regarding the Census 
Bureau data, the construction of these two metrics, and their descriptive statistics. The 

Table 2—Highest Pairwise Coagglomerations

Rank Industry 1 Industry 2 Coagglomeration

Panel A. Eg index using 1987 state total employments
1 Broadwoven mills, cotton (221) Yarn and thread mills (228) 0.207
2 Knitting mills (225) Yarn and thread mills (228) 0.187
3 Broadwoven mills, fiber (222) Textile finishing (226) 0.178
4 Broadwoven mills, cotton (221) Broadwoven mills, fiber (222) 0.171
5 Broadwoven mills, fiber (222) Yarn and thread mills (228) 0.164
6 Handbags (317) Photographic equipment (386) 0.155
7 Broadwoven mills, wool (223) Carpets and rugs (227) 0.149
8 Carpets and rugs (227) Yarn and thread mills (228) 0.142
9 Photographic equipment (386) Jewelry, silverware, plated ware (391) 0.139
10 Textile finishing (226) Yarn and thread mills (228) 0.138
11 Broadwoven mills, cotton (221) Textile finishing (226) 0.137
12 Broadwoven mills, cotton (221) Carpets and rugs (227) 0.137
13 Broadwoven mills, cotton (221) Knitting mills (225) 0.136
14 Carpets and rugs (227) Pulp mills (261) 0.110
15 Jewelry, silverware, plated ware (391) Costume jewelry and notions (396) 0.107

Panel B. dO index using 1997 firm employments, 250 mi. threshold
1 Broadwoven mills, fiber (222) Yarn and thread mills (228) 0.283
2 Carpets and rugs (227) Yarn and thread mills (228) 0.262
3 Broadwoven mills, fiber (222) Carpets and rugs (227) 0.226
4 Broadwoven mills, cotton (221) Yarn and thread mills (228) 0.219
5 Broadwoven mills, cotton (221) Carpets and rugs (227) 0.218
6 Footwear cut stock (313) Costume jewelry and notions (396) 0.217
7 Jewelry, silverware, plated ware (391) Costume jewelry and notions (396) 0.208
8 Knitting mills (225) Yarn and thread mills (228) 0.200
9 Broadwoven mills, fiber (222) Knitting mills (225) 0.190
10 Broadwoven mills, cotton (221) Broadwoven mills, fiber (222) 0.175
11 Textile finishing (226) Yarn and thread mills (228) 0.163
12 Footwear cut stock (313) Jewelry, silverware, plated ware (391) 0.157
13 Handbags (317) Costume jewelry and notions (396) 0.151
14 Broadwoven mills, cotton (221) Knitting mills (225) 0.149
15 Women’s and misses’ outerwear (233) Costume jewelry and notions (396) 0.149

notes:  See Table 1.
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Ellison, Glaeser and Kerr (2010)

Empirical proxies for 3 agglomeration mechanisms:
1 Goods: from IO tables, max of input share or output share over the

two industries in both directions

2 People: Let Shareio be the share of industry i ’s employees in
occupation o, then compute corr(Shareio ,Sharejo).

3 Ideas: analogous to goods flows, but using patent citations (and
Scherer (1984) “technology matrix” of R&D application relations)

Also control for a measure of similarity in natural advantage—building
on Ellison and Glaeser (AEA P&P, 1999) who used 16 locational
characteristics multiplied by cost advantage of each

Then simply regress γCij on these 4 variables (each standardized)
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Ellison, Glaeser and Kerr (2010): OLS Results JUnE 20101206 THE AMERICAn ECOnOMIC REVIEW

results change much when that measure is excluded. We find that Marshallian forces become slightly 
stronger when natural advantages are excluded. However, the coefficients in the two columns are 
sufficiently similar that it seems that the natural advantages and Marshallian factors are mostly 
orthogonal to one another. The third column disaggregates the input-output effect into separate input 
and output effects. The two effects are comparable in magnitude and both are quite significant.

The fourth column excludes all industry pairs in the same two-digit SIC industry (SIC2). There 
are both conceptual and methodological reasons for this exclusion. Conceptually, industries within 
the same SIC2 may be more likely to coagglomerate due to unobserved factors or due to geographic 
features that we have measured with error. Methodologically, some of our measures, like the tech-
nology flow measure, have variation that straddles the SIC2 and SIC3 divisions. The coefficient 
estimates in this regression are slightly lower, but similar in magnitude to the base regression in 
the first column. We will use this restricted sample in our instrumental variables analysis below.

Columns 5 through 8 present equivalent results for the DO index calculated with a distance 
threshold of 250 miles. The results are similar to those obtained with the state level EG index. All 
three Marshallian factors are important. Natural advantages are more important than any single 
Marshallian factor, but the three factors together are more important than natural advantage. The 
differences shown in Table 3 persist: natural advantages appear more important when we use the 
DO metrics for coagglomeration; and labor market pooling appears somewhat less important. 
Again, the broad similarity provides confidence that the coagglomeration metric design is not 
driving the basic conclusions of this paper.

Three general conclusions emerge from these regressions. First, all three of Marshall’s 
(1920) theories regarding agglomeration find support in coagglomeration patterns. Second, the 
Marshallian factors appear to be relatively important in the sense that taken together they are 
more important than the natural advantages we have identified. Third, the input-output factor 

Table 4—OLS Multivariate Specifications for Pairwise Coagglomeration

EG coaggl. index with state total emp. DO coaggl. index, 250 mi.

Exclude Separate Exclude Exclude Separate Exclude
Base natural input & pairs in Base natural input & pairs in

estimation advantages output same SIC2 estimation advantages output same SIC2

(1) (2) (3) (4) (5) (6) (7) (8)
Natural advantages 0.163 0.162 0.172 0.251 0.252 0.253 
	 [DV specific] (0.017) (0.017) (0.016) (0.012) (0.012) (0.013)
Labor correlation 0.118 0.146 0.114 0.085 0.069 0.098 0.066 0.029 

(0.011) (0.012) (0.011) (0.012) (0.012) (0.013) (0.012) (0.012)
Input-output 0.146 0.149 0.110 0.162 0.150 0.177 

(0.032) (0.032) (0.022) (0.035) (0.035) (0.032)
Input 0.106 0.097 

(0.029) (0.029)
Output 0.093 0.107 

(0.039) (0.038)
Technology flows 0.096 0.112 0.079 0.046 0.076 0.075 0.065 0.033 
 Scherer R&D (0.035) (0.035) (0.035) (0.019) (0.033) (0.034) (0.032) (0.020)

R2 0.103 0.077 0.110 0.059 0.113 0.051 0.117 0.102 
Observations 7,381 7,381 7,381 7,000 7,381 7,381 7,381 7,000

notes: See Table 3. Regressions of pairwise coagglomeration on determinants of industrial co-location. Columns 4 and 
8 exclude SIC3 pairwise combinations within the same SIC2. Online Appendix Table 6 provides additional robustness 
checks. Variables are transformed to have unit standard deviation for interpretation. Bootstrapped standard errors are 
reported in parentheses.
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IV Approach

Concern that the empirical proxies for agglomeration forces are
themselves driven by agglomeration

E.g. is fact that shoe industry uses leather a purely technological
feature, or partly the result of some other feature that caused shoes
and leather to co-locate?

Two IVs proposed:
1 Measure the characteristics in the UK and IV with that. (Fine if

random factors caused the unobserved reasons for coagglomeration in
the US and the UK got different draws for those factors.)

2 Find regions of the US where, say, industry j is located but i is not and
(using Census microdata) measure the characteristics on that subset of
plants

NB: neither IV can be constructed for the knowledge spillovers
variable so EGK just drop this regressor in the IV regressions

MIT 14.582 (Costinot and Donaldson) Economic Geography (Empirics I) Spring 2018 (lecture 16) 36 / 38



Ellison, Glaeser and Kerr (2010): IV Results

VOL. 100 nO. 3 1209ELLISOn ET AL.: WHAT CAUSES IndUSTRy AggLOMERATIOn? 

The Appendix describes the materials trailers data in greater detail and the variants of this 
instrument that we tested.16

Our spatial instruments for labor similarity are developed using the 1990 Census IPUMS. We 
again ordered PMSAs by the relative presence of each industry compared to all manufacturing 
activity. We chose the 25 PMSAs where industry i was least present to measure industry j’s 
occupation needs, and vice versa. We then constructed the labor similarity correlation between 
industries i and j as described above. The online Appendix again describes these data in greater 
detail and the variants of this instrument that we tested.

We conduct our IV analysis on the restricted sample of 7,000 pairwise industry combinations 
that exclude SIC3 pairs within the same SIC2 sector. This restriction is for two reasons. First, 
some of the data for the instruments have limited variation across SIC3 pairs within an SIC2 sec-
tor. Second, our discussion of the instruments’ conceptual liabilities has often centered on unob-
served natural advantages missed by our expected coagglomeration metric. These confounding 
issues are most likely to exist among SIC3 industries within the same SIC2 category. As we saw 
in Table 4, the OLS relationships are stable including or excluding these closely-related industry 
pairs.

The Appendix documents the first-stage regression estimates for both sets of instruments. The 
t-statistics are over ten for the relevant instruments, and we satisfy relevant tests regarding weak 
instruments. The strength of these first-stage relationships does not change substantially when 
simultaneously instrumenting for both labor and input-output factors. Likewise, the inclusion or 
exclusion of our metric of expected coagglomeration due to natural advantages does not influ-
ence substantially the first-stage relationships for the Marshallian factors.

C. IV Regression Results

Table 5 presents our core instrumental variables results using UK and US spatial instruments. 
We instrument for the input-output and labor pooling factors using the instruments described 

16 For example, we have confirmed that using absolute thresholds of the bottom 25 cities delivers similar results to 
techniques using relative shares (e.g., the group of cities accounting for a small share of activity in an industry). We have 
also implemented a regional approach that includes rural areas.

Table 5—IV Multivariate Specifications for Pairwise Coagglomeration

EG coaggl. index with state total emp. DO coaggl. index, 250 mi.

Base UK US spatial Base UK US spatial
OLS IV IV OLS IV IV

(1) (2) (3) (4) (5) (6)
Natural advantages 0.173 0.173 0.171 0.254 0.210 0.233 
	 [DV specific] (0.016) (0.019) (0.016) (0.013) (0.016) (0.012)
Labor correlation 0.083 0.079 0.091 0.027 0.501 0.248 

(0.012) (0.060) (0.023) (0.012) (0.060) (0.023)
Input-output 0.122 0.191 0.185 0.186 0.164 0.213 

(0.023) (0.048) (0.036) (0.031) (0.054) (0.049)

Observations 7,000 7,000 7,000 7,000 7,000 7,000

notes: See Table 3. OLS and IV regressions of pairwise coagglomeration on determinants of industrial co-location. All 
estimations exclude SIC3 pairwise combinations within the same SIC2. Online Appendix Tables 7 and 8 report first 
stages and additional robustness checks. Variables are transformed to have unit standard deviation for interpretation. 
Bootstrapped standard errors are reported in parentheses.
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Further Reading on Agglomeration Stylized Facts

Other chapters in 2004 Handbook of Urban Econ and Regional
Science:

Kim and Margo on historical facts from US
Chapters on European and Asian analogs of the Holmes and Stevens
chapter

City size distribution literature (e.g. Gabaix and Ioannides (2004) for
survey)

Dynamics of city sizes and specializations: Duranton (AER, 2007)
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