
Poster	Print	Size:	
This	poster	template	is	48”	high	by	
36”	wide.	It	can	be	used	to	print	any	
poster	with	a	4:3	aspect	ratio.	

Placeholders:	
The	various	elements	included	in	
this	poster	are	ones	we	often	see	in	
medical,	research,	and	scientific	
posters.	Feel	free	to	edit,	move,		
add,	and	delete	items,	or	change	
the	layout	to	suit	your	needs.	
Always	check	with	your	conference	
organizer	for	specific	requirements.	

Image	Quality:	
You	can	place	digital	photos	or	logo	
art	in	your	poster	file	by	selecting	
the	Insert,	Picture	command,	or	by	
using	standard	copy	&	paste.	For	
best	results,	all	graphic	elements	
should	be	at	least	150-200	pixels	
per	inch	in	their	final	printed	size.	
For	instance,	a	1600	x	1200	pixel	
photo	will	usually	look	fine	up	to	
8“-10”	wide	on	your	printed	poster.	
To	preview	the	print	quality	of	
images,	select	a	magnification	of	
100%	when	previewing	your	poster.	
This	will	give	you	a	good	idea	of	
what	it	will	look	like	in	print.	If	you	
are	laying	out	a	large	poster	and	
using	half-scale	dimensions,	be	sure	
to	preview	your	graphics	at	200%	to	
see	them	at	their	final	printed	size.	
Please	note	that	graphics	from	
websites	(such	as	the	logo	on	your	
hospital's	or	university's	home	
page)	will	only	be	72dpi	and	not	
suitable	for	printing.	

	
[This	sidebar	area	does	not	print.]	

Change	Color	Theme:	
This	template	is	designed	to	use	the	
built-in	color	themes	in	the	newer	
versions	of	PowerPoint.	
To	change	the	color	theme,	select	
the	Design	tab,	then	select	the	
Colors	drop-down	list.	
	
	
	
	
	
	
	
	
	
The	default	color	theme	for	this	
template	is	“Office”,	so	you	can	
always	return	to	that	after	trying	
some	of	the	alternatives.	

Printing	Your	Poster:	
Once	your	poster	file	is	ready,	visit	
www.genigraphics.com	to	order	a	
high-quality,	affordable	poster	
print.	Every	order	receives	a	free	
design	review	and	we	can	deliver	as	
fast	as	next	business	day	within	the	
US	and	Canada.		
Genigraphics®	has	been	producing	
output	from	PowerPoint®	longer	
than	anyone	in	the	industry;	dating	
back	to	when	we	helped	Microsoft®	
design	the	PowerPoint	software.		
	
US	and	Canada:		1-800-790-4001	
Email:	info@genigraphics.com	

	
[This	sidebar	area	does	not	print.]	

The	Determinants	of	Coagglomeration:	Evidence	
from	Functional	Employment	Patterns	

Kristian	BEHRENS1,2,3	and	Rachel	GUILLAIN4		
1Université	du	Québec	à	Montréal;	2National	Research	University	Higher	School	of	Economics;	3CEPR;	

4Université	de	Bourgogne-Franche-Comté,	Laboratoire	d’Economie	de	Dijon.	

Prof.	Kristian	BEHRENS	
Email:	behrens.kristian@uqam.ca	

Prof.	Rachel	GUILLAIN	
Email:	rachel.guillain@u-bourgogne.fr	
Behrens	gratefully	acknowledges	financial	support	from	the	CRC	Program	of	the	Social	Sciences	and	Humanities	
Research	Council	of	Canada	for	the	funding	of	the	Canada	Research	Chair	 in	Regional	 Impacts	of	Globalization.	
The	study	has	been	funded	by	the	Russian	Academic	Excellence	Project	‘5-100’.	Guillain	gratefully	acknowledges	
financial	support	from	the	PARI	Programs	of	the	‘Conseil	Régional	de	Bourgogne-Franche-Comté’.	

Contacts	
1.  Ellison,	G.D.,	and	E.L.	Glaeser.	1997.	“Geographic	concentration	in	U.S.	manufacturing	industries:	A	dartboard	approach.”	Journal	of	Political	

Economy	105(5):	889-227.		
2.  Duranton,	G.,	and	H.G.	Overman.	2005.	“Testing	for	localization	using	micro-geographic	data.”	Review	of	Economic	Studies	72(4):	1077-1106.	
3.  Ellison,	G.D,	E.L.	Glaeser,	and	W.R.	Kerr.	2010.	“What	causes	industry	agglomeration?	Evidence	from	coagglomeration	patterns.”	American	Economic	

Review	100(3):	1195-1213.	
4.  Faggio,	G.,	O.	Silva,	and	W.C.	Strange.	2017.	“Heterogeneous	agglomeration.”	Review	of	Economics	and	Statistics	99(1):	80-94.	
5.  Duranton,	G.,	and	D.	Puga.	2005.	“From	sectoral	to	functional	urban	specialisation.”	Journal	of	Urban	Economics	57(2):	343-370.	
6.  Hendricks,	L.	2011.	“The	skill	composition	of	US	cities.”	International	Economic	Review	52(1):	1-32.	
7.  Davis,	D.,	and	J.	Dingel.	2014.	“The	comparative	advantage	of	cities.”	NBER	Working	Paper	#20602,	National	Bureau	of	Economic	Research,	MA.	
8.  Gabe,	T.M.,	J.R.	Abel.	2013.	“Specialized	knowledge	and	the	geographic	concentration	of	occupations.”	Regional	Studies	50(8):	1360-1373.	
9.  Kolko,	J.	2010.	“Urbanization,	agglomeration,	and	the	coagglomeration	of	service	industries.”	In:	Glaeser,	Edward	L.	(ed.),	Agglomeration	Economics.	

NBER	Books,	University	of	Chicago	Press,	pp.151–180.	
	

References	

Location	patterns	are	not	random.1,2,3,4	The	geographic	concentration	of	individual	
industries—e.g.,	 Silicon	Valley	 or	 the	 City	 of	 London—or	 the	 coagglomeration	 of	
industry	pairs—e.g.,	textile	and	apparel	in	19th	century	NYC	or	Montréal—is	driven	
by	firms’	and	workers’	desire	to	minimize	the	costs	of	moving	‘goods,	people,	and	
ideas’.	It	has	positive	effects	on	outcomes	like	productivity	or	innovation.	

Functional	patterns	are	not	random	either.5,6,7	Progress	in	ICT	allows	firms	to	split	
different	 activities	 across	 different	 locations.	 This	 can	 be	 observed	 at	 the	
international	scale—e.g.,	outsourcing	of	production	to	China—but	also	nationally—	
research	and	management	in	large	cities,	and	production	in	less	urban	areas.	
Identifying	 the	 mechanisms	 of	 geographic	 concentration	 is	 challenging.	 Yet,	
different	 locations	are	 specialized	 in	different	 industries	and	 functions,	 and	 this	
variation	 is	useful	 to	 identify	 those	mechanisms.	Do	 industries	cluster	because	of	
the	costs	of	moving	goods,	people,	and	ideas?	Or	because	of	reasons	unrelated	to	
those	 factors	 (e.g.,	 access	 to	 infrastructure)?	 Little	 is	 known	 about	 how	
agglomeration	forces	drive	jointly	location	patterns	and	functional	patterns.8,9	

Motivation	

We	want	 to	 better	 identify	 the	 determinants	 of	 geographic	 concentration	 using	
variation	in	both	location	and	functional	patterns.	The	key	idea	is	the	following:	
•  Different	 functions	 require	 different	 interactions.	 Production	 may	 be	 more	

sensitive	to	the	 local	presence	of	vertically	 linked	suppliers	and	skilled	workers,	
whereas	research	may	be	more	sensitive	to	the	local	presence	of	knowledge.	

•  Industry	 pairs	 that	 intensively	 share	 ‘ideas’	 should	 coagglomerate	 their	 ‘idea-
intensive’	 functions	 (e.g.,	 research)—while	 industry	 pairs	 that	 share	 of	 lot	 of	
‘goods’	 should	 coagglomerate	 their	 ‘goods-intensive’	 functions	 (e.g.,	
production).	

Main	objective	and	key	idea	
All	functions	 Mgmt	and	research	 Production	

Input-output	links	 0.025a	 	0.017a	 0.025a	

Labor	similarity	 0.024a	 -0.038a	 0.022a	

Knowledge	sharing	 0.003	 0.008c	 0.001	

Table	1.	OLS	regression	results,	industry	and	year	fixed	effects	included.	With	controls.	N=10,292.	

Figure	1.	Coagglomeration	of	NAICS	3361	(red)	and	3363	(blue)	in	Ontario.	Census	metro	divisions	in	grey	shades.	

What	is	coagglomeration?	
In	 Figure	 1,	 plants	 in	 ‘Motor	 vehicle	
manufacturing’	 (red	 dots)	 and	 ‘Motor	
vehicle	parts	manufacturing’	(blue	dots)	
tend	 to	 locate	 together.	 They	 are	 also	
both	close	to	major	infrastructure.		
How	do	we	measure	it?	
We	estimate	continuous	measures	from	
geocoded	 establishment	 data:	 kernel	
densities	of	 the	distribution	of	bilateral	
distances	between	all	pairs	of	plants	 in	
two	different	industries.2		

Data	and	methodology	
We	combine	two	key	datasets:	
•  Canadian	 special	 census	 tabulations	 that	 split	 industry-level	 employment	 by	

census	division,	functional	type,	and	rural-urban	status.	

•  Business	 register	 geocoded	 plant-level	 data,	 with	 extensive	 coverage	 of	 the	
manufacturing	sector	(we	work	with	NAICS	4-digit	manufacturing	industries).	

Empirical	strategy:	
•  Use	 census	 tabulations	 to	 split	 plant-level	 employment	 into	 broad	 functional	

types	(‘Management	and	research’;	‘Clerical’;	‘Retail	and	services’;	‘Production’).	

•  Estimate	10,710	 industry-pair	 coagglomeration	kernel	densities	 for	2001,	2003,	
and	2005.	Done	for	overall	employment	and	each	broad	functional	type.	

•  Run	multivariate	 regressions	 to	 identify	 the	 determinants	 of	 coagglomeration,	
using	both	overall	employment	and	employment	by	functional	type.	

Different	functions	display	different	location	patterns—some	with	short	and	some	
with	long	spatial	ranges.	Different	functions	also	benefit	differently	from	access	to	
‘goods,	people,	and	ideas’.	In	particular:	

•  Input-output	 links	 (‘goods’)	 and	 labor	 similarity	 (‘people’)	 are	 about	 equally	
important—the	former	operating	across	larger	spatial	scales.	

•  Knowledge	 sharing	 (‘ideas’)	 is	 important	 for	 the	 coagglomeration	 of	
management	and	research	and	clerical	employment,	but	not	for	other	functions.	

•  The	 average	 effects	 across	 all	 functions	 that	 we	 estimate	 when	 using	 total	
employment	masks	substantial	heterogeneity.	

Our	findings	also	point	to	the	importance	of	rather	neglected	identification	issues:	
•  Coagglomeration	of	A	and	B	can	be	due	to	a	third	industry	C,	even	when	there	

are	no	agglomeration	benefits	between	A	and	B	(but	between	A-C	and	B-C).	
•  Coagglomeration	 often	 takes	 place	 within	 firms—multiple	 complementary	

activities—but	we	cannot	measure	it	usually.	
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Figure	2.	Functional	splits	by	rural-urban	(top),	and	#	of	coagglomerated	pairs	by	function	and	distance	(bottom).	

We	run	regressions	of	the	following	form:		
	
	
	
•  Proxies	 for	 the	 agglomeration	 forces:	 ‘goods’	 (input-output	 links,	 io);	

‘people’	(labor	similarity,	oes);	‘ideas’	(knowledge	sharing,	know).	
•  Controls	(Xijt),	industry-	and	time-fixed	effects	(ξi,	ξj,	ξt),	i.i.d.	error	term	(εijt).	

1. Split plant employment into types (details in the paper; three

types ‘baseline’, ‘spatially smoothed’, and ‘size adjusted’).

2. Compute coagglomeration K-density CDFs and ‘excess lo-

calization measures’ (Duranton and Overman, 2005, 2008).

3. Run pooled cross-section regressions of the form:

coagglofijt = αioioijt + αoesoesfijt + αknowknowijt

+Xijtβ + ξi + ξj + δt + ϵijt,

(similar to Ellison, Glaeser, and Kerr, 2010; Faggio, Silva, and

Strange, 2015).
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