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Abstract:	The	food	and	beverage	manufacturing	industry	has	undergone	a	
significant	shift	in	the	last	several	years.			Large	food	companies	are	facing	
increasing	competition	from	small	and	sometimes	rapidly	growing	food	startups	
producing	what	is	variously	called	“artisan”,	“craft”,	“specialty,”	“boutique”,	and	
“gourmet”	value-added	food	products.		These	enterprises	often	produce	small	
batches	of	products	with	either	a	high	degree	of	customization,	traditional	methods,	
or	craftsmanship	using	natural,	organic,	local,	or	ethically	sourced	ingredients.		This	
paper	examines	several	questions	related	to	craft	food	and	beverage	manufacturing	
growth.		First,	what	accounts	for	the	recent	growth	in	this	segment	of	the	food	and	
beverage	industry?	Second,	what	is	the	size	of	the	craft	food	and	beverage	
manufacturing	sector	and	which	food	and	beverage	manufacturing	industries	have	
been	most	affected?		Third,	how	does	craft	food	and	beverage	production	vary	
across	the	U.S.	landscape	and	how	does	this	pattern	differ	from	medium/large	sized	
locational	patterns?		The	paper	uses	enterprise	size	data	derived	from	the	U.S.	
Census	Bureau’s	County	Business	Patterns	and	count	regression	models	(negative	
binominal	regression)	to	explore	location	factors.		Empirical	results	and	
implications	are	discussed,	and	policy	tools	to	stimulate	the	craft	food	sector	are	
examined.	
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Introduction	
	
The	food	and	beverage	manufacturing	industry	has	undergone	a	significant	shift	in	
the	last	several	years.			According	to	journalistic	accounts,	“Big	Food”	manufacturers	
are	facing	a	backlash	from	consumers	and	increasing	competition	from	small	and	
rapidly	growing	food	startups	producing	what	is	variously	called	“artisan”,	“craft”,	
“specialty,”	“boutique”,	and	“gourmet”	value-added	food	products.		Large	food	
producers	have	reacted	in	different	ways:	by	cutting	costs,	increasing	advertising	
budgets,	merging	with	and	acquiring	other	large	firms,	mimicking	smaller	producers	
in	producing	niche	products,	acquiring	craft	firms,	and	funding	and	incubating	small	
producers	but	the	results	to	date	have	been	mixed	at	best	(The	Economist	2016).	
This	phenomenon	has	not	only	changed	the	relative	market	shares	of	large,	medium,	
and	small	food	and	beverage	manufacturers	but	has	transformed	the	industry’s	
economic	geography	as	well	(McLaughlin,	Reid	and	Moore	2014).		Craft	and	
specialty	foods	producers	are	linked	to	the	growing	local	foods	and	organic	food	
movement	and	are	supported	by	a	rapidly	proliferating	food	distribution	network	
that	includes	outdoor	and	indoor	community	fresh	foods	markets,	Consumer	
Supported	Agriculture	(CSA),	food	hubs,	ethnic	and	specialty	retail	food	stores,	
micro	grocers,	farm-to-table,	agritourism,	and	food	trucks.		These	food	distribution	
networks	and	associated	craft	food	and	beverage	manufacturing	industries	have	
spread	across	the	American	landscape	unevenly.		
	
What	distinguishes	artisan/craft	producers	from	other	food	and	beverage	
manufacturing	firms?		Clearly	size	is	important.		Craft	and	artisan	producers	tend	to	
be	relatively	small	operations.		Production	process	also	matters.		Craft	businesses	
generally	produce	small	patches	of	unique	products	with	a	high	degree	of	
customization,	handcrafted	processes	or	traditional	methods.		The	supply	chain	is	
also	a	key	feature.		Many	craft	businesses	use	local,	natural,	organic	or	ethically	
sourced	(e.g.,	Fairtrade)	inputs.		
	
As	will	be	described	below,	food	and	beverage	industry	changes	are	driven	by	
demand	and	supply	factors.		On	the	demand	side,	changing	demographics	and	
consumer	tastes	are	important.		On	the	supply	side,	social	media,	new	
manufacturing	technologies,	and	entrepreneurial	qualities	play	major	roles.		Craft	
production	increasingly	offers	a	potentially	profitable	path	for	agribusiness	
entrepreneurs.		Farm	sales	directly	to	consumers	have	plateaued	with	
intermediated	sales	gaining	in	importance	(Low	and	Vogel	2011).		Growing	value-
added	production	is	the	next	natural	step	in	this	value	chain	progression	that	offers	
more	income	potential	for	both	farm	and	non-farm	entrepreneurs.			
	
This	paper	examines	several	questions	related	to	craft	food	and	beverage	industry.		
First,	what	accounts	for	the	recent	growth	in	this	segment	of	the	food	and	beverage	
industry?		Second,	what	is	the	breadth	and	depth	of	the	industry:	which	food	and	
beverage	industries	show	the	most	significant	growth	and	are	most	economically	
significant?	Third,	how	does	craft	food	and	beverage	production	vary	spatially	
across	U.S.	counties	and	what	accounts	for	these	differences?		
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This	paper	is	divided	into	five	sections.		The	first	section	examines	reasons	for	craft	
food	and	beverage	manufacturing	growth.		The	second	section	looks	at	how	
agricultural	and	regional	economists	have	attempted	to	explain	food	and	beverage	
processing	enterprise	location.		The	third	section	describes	the	data	and	
methodology.		The	fourth	section	presents	the	results	and	describes	public	policy	
tools	used	to	stimulate	craft	food	and	beverage	production.		The	paper	ends	with	a	
summary	and	conclusion.	
	
The	Craft	Food	Phenomenon	
	
The	food	and	beverage	industry	has	entered	a	new	era	of	disruptive	innovation.	The	
pace	of	change	has	accelerated	because	of	the	explosion	of	new	biological,	
mechanical,	information,	and	communication	technologies;	an	increasing	emphasis	
on	environmental	sustainability	and	ethical	sourcing;	accelerating	fragmentation	of	
consumer	markets;	and	surging	entrepreneurial	finance	activity	that	has	begun	to	
recognize	promising	opportunities	in	agriculture	and	food.		Entrepreneurial	
qualities,	willingness	to	adopt	new	technologies	and	nimble	response	to	changing	
consumer	preferences	have	become	more	important	producer	attributes	in	the	
marketplace.	
	
Consumer	demand	for	food	has	long	fluctuated	in	response	to	household	incomes,	
transportation	improvements,	urbanization,	advances	in	dietary	and	medical	
knowledge,	industry	production	and	marketing	improvements,	and	other	factors.			
Contemporary	tastes	are	being	shaped	by	many	of	the	same	forces,	including	
popular	media	featuring	culinary	tourism,	high	pressure	cooking	competitions	and	
celebrity	chefs,	as	well	as	greater	consumer	educational	attainment,	population	
aging,	increasing	ethnic	diversity,	globalization,	and	the	proliferation	of	smart	phone	
and	social	networking	technologies.		Consumers	are	more	interested	in	knowing	
where	their	food	comes	from,	how	it	was	grown,	its	nutritional	properties,	and	how	
it	is	prepared.		Social	and	environmental	criteria	such	as	corporate	responsibility,	
adequate	worker	compensation,	use	of	environmentally	sustainable	production	
practices,	and	humane	treatment	of	livestock	and	poultry	increasingly	influence	
consumer	decisions.		Many	American	consumers	are	becoming	more	“European”	in	
their	food	preferences	with	greater	attention	to	food	terroir,	understanding	the	
“story	behind	the	food”,	slow	enjoyment	of	food	and	its	culinary	attributes	(“slow	
food”),	socially	interacting	with	food	producers	and	other	consumers,	and	they	
increasingly	desire	fresher,	interesting,	and	unique	products.		In	some	larger	urban	
markets,	corner	dry	goods	stores,	micro	grocers,	butchers	and	boutique	food	shops	
featuring	fresh,	organic,	and	craft	food	products	are	proliferating	(Dizik	2015).	Sales	
of	organic	foods	alone	reached	an	estimated	$35	billion	in	2014,	up	161	percent	
from	$13.3	billion	in	2005	(USDA,	ERS	2016).		Consumers	are	also	increasingly	
adopting	special	diets	for	lifestyle,	health,	and	ethical	reasons.		Joining	vegetarian	
diets	in	the	popular	lexicon	in	recent	years	are	vegan,	paleo,	raw-food,	gluten-free,	
Mediterranean	as	well	as	diets	popularized	by	nutritional	authors	and	weight	
reduction	organizations	such	as	Atkins,	South	Beach,	and	Weight	Watchers.			
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Driving	many	of	the	emerging	food	trends	are	Millennials.		These	younger	adult	
consumers	place	more	emphasis	on	health,	the	environment,	and	interesting	or	
entertaining	food	experiences	than	previous	generations.		They	are	more	
knowledgeable	about	food	than	their	parents	because	of	greater	use	of	information	
technology	to	locate	information	about	food	products,	services,	and	experiences.	
Millennials	are	also	increasing	skeptical	towards	“Big	Food”,	placing	a	higher	value	
on	originality	and	small	batch	craft	products,	creating	new	markets	for	boutique	and	
specialty	products.			
	
The	new	consumer	trends	threaten	older	business	models	that	rely	on	low	costs,	
economies	of	scale,	and	product	standardization.		Large	food	conglomerates	such	as	
Kraft	Foods	Group,	General	Mills,	and	Campbell’s	Soup	Company	are	losing	market	
share	to	smaller	food	business	startups	that	cater	to	specialty	niches	(Josephs	and	
Gasparro	2015).	According	to	the	one	industry	analyst,	“consumers	now	days	want	a	
more	authentic,	genuine	food	experience,	and	they	are	skeptical	of	the	ability	of	
large	food	companies	to	create	that”	(Gasparro	2015).	Meanwhile,	specialty	food	
sales	are	booming	with	the	National	Association	for	Specialty	Food	Trade	reporting	
that	sales	hit	a	record	level	of	$120.5	billion	in	2015,	up	over	40	percent	from	$85.9	
billion	in	2012	(Specialty	Food	Association	2016).		
	
Supply	side	changes	have	also	benefited	small	firms.			Barriers	to	entry	are	less	
formidable	than	previously	(The	Economist	2016).		Small	firms	can	advertise	online	
and	through	social	media.		Growing	online	sales	can	build	brand	recognition	and	
help	gain	a	foothold	in	traditional	stores.		Small	producers	can	outsource	production	
and	manufacture	in	joint-use	facilities	such	as	community	commercial	kitchens.		A	
growing	distribution	infrastructure	supports	craft	food	products,	including	outdoor	
and	indoor	community	fresh	foods	markets,	CSAs,	food	hubs,	ethnic	and	specialty	
retail	food	stores,	micro-grocers,	farm-to-table,	agritourism,	and	food	trucks,	
benefits	craft	firms.		Craft	food	finance	has	also	become	easier.		While	farms	and	
small	value-added	food	processing	enterprises	have	traditionally	relied	on	family	
savings,	banks,	and	farm	credit	agencies	for	funding,	new	financing	tools	are	
emerging.		Crowdsourcing	channels	such	as	Kickstarter	have	spawned	numerous	
agricultural	and	food	industry	imitators	which	offer	funds	in	return	for	equity	and	
initial	product	batches.		The	number	of	angel	or	venture	capital	investors	that	invest	
in	early	and	seed	stage	food	companies	has	skyrocketed	as	well.				
			
Craft	Food	and	Beverage	Manufacturing	Location	
	
Food	and	beverage	manufacturing	location	has	received	ample	attention	in	the	
scholarly	literature.		Some	of	this	work	relies	on	the	classification	framework	of	
Connor	and	Schiek	(1997),	which	is	based	partly	on	the	industrial	location	theory	of	
Alfred	Weber	(see	Table	1).			Connor	and	Schiek	categorized	food	enterprises	in	
various	industries	as	displaying	one	of	three	locational	propensities	based	on	the	
nature	of	the	products	produced:	demand	orientation,	supply	orientation,	and	
footloose.		Demand	orientation	means	that	firms	tend	to	locate	close	to	consumers	
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and	population	centers.		Distribution	costs	play	a	large	role	in	locational	decisions	
and	products	produced	tend	to	be	highly	perishable	(e.g.,	fluid	milk),	fragile,	or	gain	
weight	during	production	(e.g.,	soft	drinks).		Supply-oriented	firms	tend	to	locate	
close	to	the	source	of	inputs,	primarily	agricultural	commodities.		They	are	
dominated	by	production	processes	that	reduce	physical	weight	or	bulk	(e.g.,	
cheese,	food	canning),	fragility,	or	the	hazard	of	shipping	the	product.		Footloose	
firms	have	more	freedom	in	locational	decisions	because	demand	or	supply	factors	
do	not	dominate	their	site	selection	choices.	
	
Several	subsequent	studies	have	examined	locational	properties	of	food	
manufacturing	firms	using	this	classification.		Typically,	the	studies	first	aggregate	
the	new	investment	or	firms	into	one	of	the	categories	and	empirically	test	for	the	
relative	importance	of	demand	and	supply	variables	(Henderson	and	McNamara	
2000;	Lambert	and	McNamara	2009).	
	
While	the	Connor	and	Schiek	(1997)	classification	may	be	good	for	characterizing	
total	food	manufacturing	activity,	it	is	not	clear	how	well	it	works	for	establishment	
counts,	particularly	when	some	industries	are	increasingly	influenced	by	craft	
producers.		Anecdotal	evidence	suggests	that	craft	enterprises	cluster	near	
consumer	markets	with	established	local	food	systems	regardless	of	industry.	
Furthermore,	in	at	least	one	case,	coffee	and	tea	manufacturing,	one	could	argue	that	
the	supply-oriented	locational	propensity	is	misclassified.		Only	one	state	(Hawaii)	
produces	coffee	and	just	a	handful	of	small	tea	plantations	can	be	found	in	the	U.S.	
(Walcott	2012).		Yet,	coffee	and	tea	manufacturing,	which	involves	largely	
processing,	baking	or	drying,	and	packaging	imported	commodities	is	widely	
distributed.		
	
More	recent	work	has	expanded	the	list	of	locational	attributes	thought	to	be	
important	in	food	and	beverage	manufacturing	location	and	growth.		One	paper	
examines	the	importance	of	local	innovation	systems,	including	university-industry	
collaborations	and	agrifood	research	(Barra,	Maietta	and	Zotti	2016)	on	product	and	
process	innovation,	finding	curiously	that	large	research	institutions	and	
government	R&D	can	hinder	product	and	process	innovation	in	the	European	Union.	
Baginski	and	Bell	(2011)	consider	the	role	of	creative	class	attributes,	quality	of	life	
factors,	and	legal	restrictions	on	craft	brewery	location	among	U.S.	states.		They	find	
that	the	small	number	of	craft	breweries	is	related	to	restrictive	regulations	towards	
alcohol	sales	and	distribution	in	southern	rural	counties.		Although	not	a	study	of	
craft	production,	Low	and	Vogel	(2011)	examine	spatial	variation	in	farm	direct	
sales	to	consumers,	an	important	component	of	the	local	foods	system	that	might	be	
expected	to	correlate	with	farm	value-added	production	and	other	craft	food	and	
beverage	production.	They	find	that	direct	sales	are	higher	in	metropolitan	counties	
with	more	farm	acreage	and	greater	number	of	farmers	markets	and	higher	median	
home	values	(a	proxy	for	wealth).		Since	small	firm	counts	are	also	heavily	
influenced	by	recent	firm	startups,	one	might	expect	small	establishment	counts	to	
be	related	to	variables	that	help	explain	regional	variation	in	entrepreneurship	
(Storey	1994;	Low,	Henderson	and	Weiler	2005).		
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The	amount	of	published	academic	research	examining	craft	industry	size,	growth	
and	geographical	location	patterns	is	fairly	limited.		One	study	utilized	multivariate	
regression	analysis	to	examine	craft	brewer	locational	patterns	(Baginski	and	Bell	
2011).		Other	studies	examined	the	geographical	distribution	of	new	farm	wineries	
(Swaminathan	1995)	and	distilleries	(Kinstlick	2015).		Another	study	focused	on	
small	enterprises	in	the	food	manufacturing	industry	as	a	whole	(Esiseh	et	al.	2009).	
One	paper	examines	individual	factors	and	barriers	that	influence	farmers’	
decisions	to	produce	value-added	farm	products	(Alonso	2011).		Another	references	
coffee	manufacturing,	cheese	making,	bakeries,	and	meat	and	poultry	processing	as	
the	source	of	an	increasing	number	of	craft	and	artisan	products	(Murray	and	
O’Neill	2011).		However,	we	could	not	find	any	studies	or	reports	that	document	the	
size,	growth,	or	regional	characteristics	of	craft	food	and	beverage	manufacturing	
activity	in	a	comprehensive	way.			
	
Data	
	
The	source	of	data	for	food	and	beverage	manufacturing	enterprises	is	the	U.S.	
Census	Bureau’s	County	Business	Patterns	(CBP).		Employment	information	is	
provided	for	more	aggregate	industries	and	geographies,	but	disaggregated	industry	
employment	at	the	state	and	local	level	are	often	unavailable	due	to	disclosure	rules.		
Most	importantly	for	this	analysis,	CBP	provides	information	on	the	number	of	
establishments	in	different	size	classes	(1-4,	5-9,	10-19,	20-49,	50-99,	100-249,	250-
499,	500-999,	1,000+)	at	the	most	disaggregated	industry	(6-digit	NAICS)	and	
regional	levels	(state,	county,	and	zip	code	areas).		
	
For	the	purposes	of	this	paper,	we	define	“craft”	or	“artisan”	enterprises	as	
establishments	with	fewer	than	50	employees.		Other	researchers	have	used	
establishment	size	limits	when	looking	at	food-manufacturing	businesses.		Deller	
(2014)	identifies	food	manufacturer	microenterprises	as	enterprises	with	fewer	
than	ten	employees.		Asiseh	et	al	(2009)	define	small	food	manufacturing	
enterprises	as	having	less	than	20	employees.		Our	threshold	of	fifty	employees	
corresponds	to	the	Organization	for	Economic	Co-operation	and	Development	
(OECD)	definition	of	a	small	enterprise	(OECD	2005)	but	aligns	less	perfectly	with	
some	industry	definitions	of	craft	or	artisan	production.		For	instance,	the	Craft	
Brewers	Association	identifies	craft	beer	producers	as	brewing	as	much	as	
6,000,000	barrels	of	beer	as	long	as	they	are	independently	owned	and	use	
“traditional”	or	“innovative	brewing	ingredients	and	processes	(Baginski	and	Bell	
2011).1	This	production	size	limit	is	fairly	large	and	would	allow	individual	firms	to	
employ	several	hundred	workers,	far	in	excess	of	our	threshold.		However,	lacking	
additional	information	about	the	ownership	and	production	characteristics	of	
individual	firms	and	allowing	a	certain	skepticism	about	the	generous	size	limits	

	
1	The	industry	production	limits	for	craft	distilleries	(100,000	proof	gallons	or	less)	
and	farm	wineries	(50,00	cases	or	less)	(Chaudhuri	2015;	Swaminathan	1995)	fall	
much	more	in	line	with	our	establishment	employment	size-based	definition.	
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sometimes	used	by	the	craft	industry,	this	establishment	size	definition	is	used	as	a	
reasonable	approximation	for	illustrative	purposes.	
	
Table	2	shows	selected	characteristics	of	food	and	beverage	establishments,	
including	the	percentage	of	total	establishments	in	the	industry	that	are	craft	
establishments	(i.e.,	fewer	than	50	employees),	the	total	number	of	small	
establishments,	and	the	percentage	change	in	small	establishment	growth	from	
1998	to	2014.		Not	all	industries	showed	a	significant	small	enterprise	presence	or	
significant	small	establishment	growth	during	the	period.		Of	the	49	six-digit	North	
American	Industrial	Classification	System	(NAICS)	industries	examined,	only	31	saw	
an	increase	in	the	number	of	small	establishments	nationwide.		Furthermore,	only	
three	industries	(retail	bakeries	98.3%;	ice	manufacturing	99.0%,	and	wineries	
95.4%)	had	a	larger	proportion	of	small	establishments	in	2014	than	all	industry	
establishments	nationwide	(94.6%).			The	number	of	craft	establishments	
nationwide	varied	from	a	low	of	seven	establishments	(beet	sugar	manufacturing)	
to	a	high	of	6,594	establishments	(retail	bakeries).		As	Figure	1	shows,	industries	
with	a	stronger	craft	industry	presence	tend	to	be	those	where	value-added	is	a	
higher	percentage	of	product	value.	The	correlation	between	these	two	quantities	is	
ρ=.342.	
	
We	identify	twelve	craft	food	and	beverage	industries	for	focus	that	show	evidence	
of	significant	dynamism	and	impact	based	on	three	national	criteria:	(a)	a	rate	of	
growth	between	1998	and	2014	in	excess	of	25%,	(b)	at	least	60%	of	the	total	
industry	establishments	consist	of	craft	size	establishments	in	2014,	and	(c)	at	least	
100	establishments	operated	in	the	industry	in	2014.		Six-digit	NAICS	industries	
meeting	these	criteria	are	highlighted	in	Table	2.		The	list	includes	three	beverage	
industries	that	have	received	significant	scholarly	attention	(breweries,	wineries,	
distilleries)	and	one	that	has	not	(water	manufacturing).		Among	food	
manufacturing	industries,	eight	industries	are	identified:	dog	and	cat	food	
manufacturing	(311111),	confectionary	manufacturing	from	purchased	chocolate	
(311352),	dried	and	dehydrated	food	manufacturing	(311423),	tortilla	
manufacturing	(311830),	roasted	nuts	and	peanut	butter	manufacturing	(311911),		
coffee	and	tea	manufacturing	(311920),	spice	and	extract	manufacturing	(311942),			
and	perishable	prepared	food	manufacturing	(311991)	
	
A	few	remarks	and	qualifications	are	in	order	since	the	mechanical	rules	applied	
here	may	have	caused	both	errors	of	commission	and	omission.		To	reiterate:	not	all	
craft	manufacturers	will	have	enterprise	sizes	less	than	50	according	to	industry	
criteria.	Furthermore,	some	conventional	“Big	Food”	and	other	conventional	non-
craft	food	and	beverage	companies	may	realize	economies	of	scale	with	branch	
plants	that	employ	fewer	than	50	employees.		At	least	two	industries	identified	on	
this	list	do	not	have	the	hallmarks	of	craft	industry	firms.	For	instance,	water	
manufacturing,	which	involves	relatively	simple	manufacturing	process	of	bottling	
spring	water,	offers	few	true	opportunities	for	genuine	craftsmanship	typical	of	
other	craft	industries.			The	tortilla	manufacturing	industry,	where	concentration	
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and	growth	is	most	evidence	in	the	Southwest,	may	be	reflective	less	of	craft	
industry	growth	than	burgeoning	Hispanic	consumers.			
	
It	should	be	acknowledged	also	that	the	generated	list	does	not	parallel	those	
identified	as	important	craft	industries	in	other	studies.		This	list	includes	coffee	but	
excludes	bakeries,	cheese	manufacturing,	and	meat	and	poultry	identified	as	
important	in	another	published	study	(Murray	and	O’Neill	2011).	The	list	also	does	
not	align	well	with	that	generated	by	the	Specialty	Food	Association	whose	latest	
report	shows	double	digit	growth	in	2013-15	for	several	categories	of	food	not	
represented	here	including	cheese	and	cheese	alternatives;	frozen	and	refrigerated	
meat;	snacks;	bread	and	baked	goods;	condiments,	dressing,	and	marinades;	and	
other	frozen	and	refrigerated	prepared	meals	(Specialty	Food	Association	2016).		
This	latter	incongruence	may	be	partly	due	to	the	fact	that	the	CBP	data	series	ends	
in	2014	and	does	not	reflect	impressive	recent	growth	in	these	categories.		An	
examination	of	Bureau	of	Labor	Statistics	Quarterly	Census	of	Employment	and	
Wages	(QCEW)	data,	which	provides	establishment	counts	for	2015	but	often	does	
not	disclose	size	distribution	detail,	confirms	that	many	food	and	beverage	
industries	saw	significant	establishment	growth	from	2014	to	2015.		This	
discrepancy	may	also	occur	because	many	craft	manufacturing	operations	are	
classified	in	other	industries.		Some	are	likely	farm-based	while	others	sell	directly	
to	consumers	and	may	self-identify	as	retail	trade	or	food	service	operations	(e.g.,	
craft	commercial	creamery	with	retail	store)	rather	than	manufacturing	businesses.		
Lastly,	the	specialty	food	industry	can	be	understood	to	encompass	craft	products	as	
well	as	other	niche	products	including	products	imported	to	the	U.S.	
	
It	is	also	important	to	note	that	few	food	manufacturing	industries	have	exhibited	
the	same	footprint	and	dynamism	as	beverage	manufacturing	industries.		Overall,	
the	craft	food	manufacturing	industry	has	made	little	headway	in	its	share	of	total	
food	manufacturing	establishments	and	employment	over	the	period	(see	Figures	2	
and	3).		In	contrast,	small	beverage	establishments	grew	by	triple	digits	and	now	
constitute	over	90	percent	of	all	beverage	enterprises	(up	from	78	percent	in	1998)	
and	over	30	percent	of	all	employment	(up	from	16	percent	in	1998).		Only	coffee	
and	tea	manufacturing	among	food	manufacturing	industries	saw	similar	triple	digit	
growth.		
 
Appendix Figures A.1-A.12 illustrate the spatial concentrations by county of craft food 
and beverage establishments by industry.  Establishment counts are divided by population 
to normalize the figures for comparison. These figures show several different patterns, 
some distinct and others amorphous. For instance, small establishment density for 
confectionary manufacturing from purchased chocolate is greater in the northern U.S.; 
dried and dehydrated food manufacturing density is higher in the west; tortilla 
manufacturing shows a distinctive southwestern pattern as alluded to earlier; coffee and 
tea manufacturing density is strongest in the Pacific Northwest and Hawaii; Brewery 
density is highest in the western U.S. with lower representation in the Great Plains and 
southern states.  Wineries are more predominant on the west coast, Texas hill country, 
Shenandoah Valley/Northern Virginia, and Western New York with a surprising number 
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of wineries per capita also in the vicinity of the upper Mississippi and Missouri rivers.  
Other industries show no distinct regional patterns.  
 
In order to examine the locational patterns of craft industries further, we utilize regression 
analysis.  The county industry establishment data can be best characterized as counts.  
Count regression models are best suited for such discrete and non-negative data 
generation processes and produce non-negative predictions (Cameron and Trivedi 2006).  
In addition, count regression models can enhance estimation and statistical inference by 
reducing parameter bias and improving efficiency.  We utilize Negative Binomial 
Regression because it does not make the restrictive assumption that the model mean must 
equal its variance (equidispersion) like Poisson Regression.  However, we test for this 
restriction using likelihood ratio tests of the θ dispersion parameter.  The statistical tests 
rely on the R programming language and the Generalized Linear Model function 
glm.nb from the MASS package for model estimation, parameter statistical significance 
tests and test of the dispersion parameter θ (Ripley et al. 2016) and pr2 function from 
the PSCL package (Jackman 2015) for pseudo R2 statistics. 
 
Independent variables were identified that are thought to be important in food and 
beverage industry location, including demand and supply factors.  Many of the variables 
were also used in other published food manufacturing analyses (Henderson and 
McNamara 2000; Lambert and McNamara 2009; Asiseh et al. 2009).  Representing 
demand characteristics are population (POP), per capita income (PCI), unemployment 
rate (UNEMP), percentage of the population with a college education (COLLEGE), 
importance of county tourism and recreation (REC), and metropolitan county status 
(METRO).  Representing supply factors were variables capturing access to agricultural 
inputs such as total agricultural sales (AGREV) and percentage of land area that is 
farmland (AGLAND); cost and flexibility of area labor inputs such as average earnings 
(AVGEARN) and percentage of the state manufacturing workforce that is unionized 
(UNION); and other costs of production such as local property taxes (PROPTX) and 
transportation quality (INTST).  The number of farmers markets (FARMMKT) is 
included as a measure of the local food system and could capture the effect of both 
demand and supply factors: it could reflect the area’s tastes for local food products as 
well as the quality of the local and craft food distribution system.  
 
Data for each of the variables were drawn from multiple sources identified in Table 3.   
 
Results	and	Discussion	
	
Tables	4a	and	4b	presents	the	regression	results	using	the	aforementioned	
variables	for	the	small	food	and	beverage	enterprises	by	industry.	For	each	of	the	
industry	regressions	we	find	that	the	θ dispersion parameter is significantly different 
from zero.  This finding supports selection of the Negative Binomial Regression model.   
 
We report only statistically significant results for two-tailed tests of coefficients using α 
=.1.  The table shows that metropolitan counties with higher populations support more 
craft manufacturing enterprises; these variables are statistically significant and positive 
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for nearly every industry.  Other demand factors are also important.  For six of the twelve 
industries (confectionary; dried and dehydrated food; coffee and tea; breweries; wineries; 
and distilleries), counties with sizeable recreation sectors have more craft enterprises.  In 
four instances, county per capita income is positively associated with enterprise quantity 
(spice and extract; breweries; wineries; distilleries) and in six instances the 
unemployment rate is negatively associated with the number of enterprises (dog and cat 
food; confectionary; coffee and tea; bottled water; breweries; distilleries).  Counties with 
higher percentages of college-educated adults also host more craft enterprises for six 
industries. 
 
Results for variables representing supply factors are mixed.  Level of farm sales is 
positively associated with craft food enterprises in every instance.  In contrast the 
percentage of county land area in farms is not a hindrance; this result suggests that 
counties with large and industrial scale farms (which produce mainly grains and feed 
crops in Midwestern and Great Plains states) are not favored for location.  Average 
earnings and state manufacturing unionization rates do not have the expected negative 
association with the number of enterprises; for four industries, average earnings has a 
positive coefficient and for one industry (wineries) it is negative. This suggests that 
higher local wages and more unionized workforces are not locational deterrents for what 
are generally higher value-added businesses that may require greater levels of skill and 
attention than mass-produced products.  For eight of the industries, presence of an 
Interstate highway is positively associated with the number of enterprises. On the other 
hand, property tax levels have the expected negative effect for just two industries.	
	
Tables	5.a	and	5.b	shows	results	using	the	same	model	for	medium/large-sized	
enterprises.		Results	indicate	that	demand	factors	for	these	larger-scale	producers	
are	not	as	often	important	as	they	for	craft	industries.		Population	size	is	positively	
correlated	with	the	number	of	industry	establishments	for	just	six	industries.		While	
metropolitan	counties	are	favored	in	ten	of	the	twelve	industries,	the	percentage	of	
county	adult	population	with	a	college	education	is	positively	associated	with	the	
number	of	enterprises	in	just	four	instances,	the	unemployment	rate	is	negatively	
associated	for	just	two	industries,	and	per	capita	income	never	has	a	positive	effect.		
In	addition,	the	county	tourism	and	recreation	indicator	is	positive	and	statistically	
significant	for	only	one	industry	(breweries).	
	
Supply	factors	for	medium/large-sized	enterprises	show	the	same	mixed	results	as	
craft	enterprises.		Farm	sales	are	statistically	significant	and	positive	determinants	
for	eleven	industries.		But,	average	earnings,	unionization	rates,	and	property	taxes	
per	capita	are	generally	not	statistically	significant	with	the	expected	negative	signs.		
Interstate	highway	presence	is	positively	correlated	with	the	number	of	
medium/large	enterprises	in	seven	instances.	
	
These	results	also	illustrate	the	comparative	role	played	by	local	food	systems	as	
represented	by	the	number	of	county	farmer	markets	for	both	smaller	and	larger	
enterprises.		For	craft	industries,	the	number	of	farmer	markets	is	positively	
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associated	with	the	number	of	establishments	in	eight	of	the	twelve	industries;	for	
large	industries,	the	variable	coefficient	is	positive	for	only	four	industries.			
	
The	results	here	illustrate	the	importance	of	both	demand	and	supply	factors	in	
craft	industry	location,	with	demand	factors	generally	more	dominant	for	small	
enterprise	location	and	less	important	for	large	producers.	Generally	speaking,	
access	to	raw	materials	as	represented	by	farm	sales	is	important	for	both	size	
categories	as	is	interstate	highway	presence,	while	access	to	less	expensive	and	
flexible	labor	and	property	tax	levels	are	not	important	locational	factors.		In	
addition,	results	indicate	that	local	food	system	capacity	is	comparatively	more	
important	for	craft	enterprises.			
	
We	did	not	examine	variables	that	were	subject	to	possible	public	policy	
intervention	beside	farmers	markets	and	property	tax	levels.		The	working	
assumption	is	that	the	number	of	farmers	markets	is	highly	correlated	with	demand	
for	local	food	products	and	community	local	food	infrastructure.		However,	there	is	
a	growing	interest	in	utilizing	different	tools	to	stimulate	craft	food	and	beverage	
manufacturing	to	promote	local	economic	development,	to	improve	farm	viability	
and	preserve	farmland	for	environmental	and	quality	of	life	reasons,	and	to	expand	
local	food	choices,	availability,	and	security.			
	
Rosenfeld	(2010)	describes	the	components	of	the	highly	successful	sustainable	
Vermont	food	system,	which	includes	a	large	number	of	craft	food	and	beverage	
manufacturing	firms.		They	include	education	and	training,	technical	and	business	
assistance,	and	a	diverse	industry	professional	and	membership	organizations.		The	
state	government	provides	extensive	planning	and	support	services	to	develop	its	
sustainable	foods	cluster,	including	financial	and	technical	support	for	firms,	
marketing	assistance,	consumer	education,	workforce	training	and	education,	and	
support	for	local	food	distribution	and	processing	such	as	food	hubs	and	community	
commercial	kitchens.			
	
Improving	the	local	food	distribution	system	is	a	common	tool	for	promoting	craft	
industry	production.	Community	farmers	markets	provide	an	important	sales	outlet	
for	fresh	local	foods	as	well	as	processed	food	products	(e.g.,	jams,	processed	meat,	
bakery	items),	and	prepared	foods.		In	addition,	some	communities	have	established	
local	food	hubs	that	serve	as	intermediaries	to	aggregate	and	distribute	local	food	
products	from	small	producers,	including	value-added	products,	to	market	end	
users	such	as	institutions,	retail	establishments	and	restaurants.	Farm	to	table,	farm	
to	school,	and	culinary	tourism	are	other	tools	to	expand	craft	food	markets.	These	
programs	not	only	seek	to	increase	access	to	local	food	but	improve	consumer	
understanding	of	the	agricultural	and	food	system,	provide	nutrition	education,	and	
increase	awareness	of	food.	
	
Since,	lack	of	commercial	food	preparation	space	is	often	identified	as	a	significant	
barrier	to	craft	food	production	(Alonso	2011),	some	communities	have	established	
value-added	food	processing	facilities.	These	facilities	frequently	have	space	for	
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preparation,	cooking	and	baking,	packaging,	storage,	and	shipping	and	provide	
technical	assistance	and	business	planning	services	on	site.		The	most	common	
community	food	preparation	facilities	are	canneries	that	offer	limited	cooking	and	
packaging	capabilities.	Community	kitchens	provide	more	processing	tools	and	
services	than	canneries	but	fewer	than	value-added	food	processing	facilities	that	
are	often	larger	and	provide	more	types	of	equipment	and	on-site	technical	
assistance.			Food	incubators	and	accelerators	provide	an	even	wider	array	of	
business	development	assistance	to	entrepreneurial	food	ventures	than	value-
added	food	processing	facilities.			
	
States	and	localities	have	found	other	ways	to	support	craft	food	production.		They	
include	funding	programs	in	secondary	education,	trade	and	technical	schools,	
community	colleges,	and	universities	on	food	science,	food	processing,	and	culinary	
arts.2		In	addition,	state	Cooperative	Extension	Services	often	provide	a	variety	of	
programming	for	new	food	manufacturing	enterprises.		Some	states	have	sought	to	
step	up	their	support	for	the	food	industry	by	offering	services	to	stimulate	food	
entrepreneurship	and	innovation.		For	instance,	a	number	of	states	have	established	
or	are	exploring	creating	university-based	food	venture	and	innovation	centers	
(Padilla-Zakour	2004;	NC	State	University	2014).		These	facilities	provide	
comprehensive	laboratory	and	testing	services,	pilot	production	and	demonstration	
areas,	technical	assistance,	entrepreneurial	training,	access	to	research	faculty,	and	
incubation/accelerator	space	to	stimulate	new	food	manufacturing	enterprises.						
	
Summary	and	Conclusion	
	
Craft	producers	have	received	much	attention	in	the	news	media	as	significant	new	
players	in	the	food	and	beverage	industry.		In	order	to	better	understand	the	
changing,	size,	scope	and	geographical	distribution	of	this	component	of	the	
industry,	we	define	craft	producers	as	small	establishments,	specifically	those	
employing	fewer	than	50	workers.		Using	this	definition,	we	show	that	growth	and	
concentration	is	highest	among	the	three	alcoholic	beverage	industries	(i.e.,	
breweries,	wineries,	and	distilleries),	which	have	made	significant	inroads.		Thus,	
craft	producers	now	constitute	90%	of	all	establishments	and	30%	of	total	
employment	in	the	beverage	manufacturing	industry.		Craft	food	manufacturing,	in	
contrast,	is	a	much	less	significant	component	of	the	food	manufacturing	industry.	
Craft	food	manufacturing	establishments	in	2014	constitute	about	the	same	share	of	
total	enterprises	and	employment	as	they	did	sixteen	years	earlier.		We	find	just	

	
2	The	National	Center	for	Education	Statistics	(NCES)	Integrated	Postsecondary	
Education	Data	System	(IPEDS)	lists	36	higher	education	institutions	that	awarded	
food	manufacturing	related	certificate	and	degrees	in	2014-15,	including	
agricultural	and	food	products	processing	(CIP	10401)	and	food	technology	and	
processing	(CIP	11002).		This	list	does	not	include	many	food	manufacturing-related	
programs	classified	under	other	related	Classification	of	Instructional	Program	
(CIP)	codes.		
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eight	six-digit	NAICS	industries	that	were	significant	in	terms	of	numbers	and	
growth	over	the	1998-2014	period.			
	
Our	results	illustrate	the	importance	of	both	demand	and	supply	factors	in	craft	
industry	location,	with	demand	factors	generally	more	dominant	for	small	
enterprise	location	and	less	important	for	large	producers.	Generally	speaking,	
access	to	raw	materials	as	represented	by	farm	sales	is	important	for	both	size	
categories	as	is	Interstate	highway	presence,	while	access	to	less	expensive	and	
flexible	labor	and	property	tax	levels	are	generally	not	important	locational	factors.				
	
Our	results	also	illustrative	the	relative	role	played	by	local	food	systems	as	
represented	by	the	number	of	county	farmer	markets.		For	craft	industries,	the	
number	of	farmer	markets	is	positively	and	statistically	associated	with	the	number	
of	establishments	in	most	craft	industries;	for	large	industries,	it	has	a	positive	effect	
on	the	number	of	establishments	in	only	a	handful	of	cases.		Although	most	counties	
host	at	least	one	farm	market,	many	states	and	localities	have	attempted	to	develop	
the	craft	food	industry	through	further	targeted	programs	and	initiatives	such	as	
sponsoring	school	and	college	programs	of	study	focused	on	food	production,	
establishing	joint	use	value-added	production	facilities,	food	business	incubators	
and	accelerators,	and	developing	even	more	comprehensive	university-based	food	
venture	and	innovation	centers.		
	
This	paper	can	be	extended	in	several	ways	to	expand	the	research	horizon	and	test	
the	robustness	of	results.		First,	an	argument	can	be	made	that	establishments	in	
nearby	counties	will	have	either	competitive	or	agglomerative	effects	on	the	number	
of	county	craft	establishments.		Therefore,	spatial	county	model	econometric	models	
could	be	utilized	as	has	done	in	another	food	manufacturing	locational	studies	
(Lambert	and	McNamara	2009).	Second,	we	did	not	explore	in	detail	why	certain	
industries	are	more	likely	to	develop	a	significant	craft	industry	presence.		Several	
studies	suggest	that	industrial	organization	characteristics	and	federal,	state,	and	
local	laws	are	important	(Swaminathan	1995).		These	additional	explanatory	
variables	could	be	added	to	the	empirical	models.		Third,	it	would	useful	to	better	
understand	how	commercial	kitchens	and	public	policies	targeting	the	craft	food	
sector	have	contributed	to	craft	food	manufacturing	growth.		For	this	work,	it	would	
be	necessary	to	construct	a	geographic	inventory	of	such	programs.	
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Figure 1.  Value-Added Percentage Versus Craft Establishment Percentage by Food 
and Beverage Industry 
 

	
Source: Based on County Business Patterns and U.S. Census Bureau, Economic Census  
Manufacturing Detailed Statistics by Subsectors and Industries: 2012 (Table 
ECN1231SG1) 
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Figure 2.  Small Establishments as Percentage of Total Establishments, 1998-2014 

 
 
 
 
Figure 3.  Small Establishment Employment as Percentage of Total Employment, 
1998-2014 
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Table	1.		Food	and	beverage	manufacturing	locational	orientations	
Orientation Industry Description NAICS 
Supply Flour milling and malt manufacturing 31121 
  Sugar manufacturing 31131 
  Frozen fruit, juice, and vegetable manufacturing 311411 
  Fruit and vegetable canning, pickling, and drying 31142 
  Creamery butter manufacturing 311512 
  Cheese manufacturing 311513 
  Dry, condensed, and evaporated dairy products 331514 
  Animal slaughtering and processing 31161 
  Seafood product preparation and packaging 3117 
  Coffee and tea manufacturing 31192 
Demand Fluid milk manufacturing 311511 
  Ice cream and frozen dessert manufacturing 311520 
  Retail bakeries 311811 
  Commercial bakeries 311812 

  
Dry pasta, dough, and flour mixes manufacturing from 
purchased flour 311824 

  Tortilla manufacturing 31183 
  Other snack food manufacturing 311919 

  
Mayonnaise, dressing, and other prepared sauce 
manufacturing 311941 

  Soft drink and ice manufacturing 31211 
  Breweries 31212 
Footloose Animal food manufacturing 3111 
  Breakfast cereal manufacturing 31123 
  Chocolate/confectionery manufacturing from cacao beans 31132 
  Confectionary manufacturing from purchased chocolate 31133 
  Nonchocolate confectionary manufacturing 31134 
  Frozen specialty food manufacturing 311412 
  Frozen cakes, pies, and other pastries manufacturing 311813 
  Cookie and cracker manufacturing 311821 
  Flour mixes and dough manufacturing from purchased flour 311822 
  Roasted nuts and peanut butter manufacturing 311911 
  Flavoring syrup and concentrate manufacturing 31193 
  Spice and extract manufacturing 311942 
  All other food manufacturing 31199 
  Wineries 31213 
  Distilleries 31214 
Sources:	Connor	and	Schiek	(1997)	and	Dayton	and	McNamara	(2009)	and	U.S.	
Census	(2016)	
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Table 2. U.S.  Food and Beverage Manufacturing Industry Establishment Size and 
Growth, 1998-2014 

NAICS NAICS Description 
Percentage 
of Total Number  

Percentage 
Change, 
1998-2014 

311111 Dog and Cat Food Manufacturing  68.6 221 85.7 
311119 Other Animal Food Manufacturing  92.9 1,302 -4.5 
311211 Flour Milling  77.9 240 -20.8 
311212 Rice Milling  69.2 54 28.6 
311213 Malt Manufacturing  76.3 29 20.8 
311221 Wet Corn Milling  59.7 40 60.0 
311224 Soybean and Other Oilseed Processing  59.9 91 2.2 
311225 Fats and Oils Refining and Blending  62.0 80 -4.8 
311230 Breakfast Cereal Manufacturing 45.1 37 32.1 
311313 Beet Sugar Manufacturing  21.2 7 40.0 
311314 Cane Sugar Manufacturing  52.4 33 57.1 
311340 Nonchocolate Confectionery Manufacturing 84.4 416 -23.5 

311351 
Chocolate and Confectionery Manufacturing from 
Cacao Beans  83.4 156 21.9 

311352 
Confectionery Manufacturing from Purchased 
Chocolate  91.4 1,076 30.0 

311411 Frozen Fruit, Juice, and Vegetable Manufacturing  48.5 112 9.8 
311412 Frozen Specialty Food Manufacturing  62.3 298 16.9 
311421 Fruit and Vegetable Canning  72.9 582 -3.0 
311422 Specialty Canning  75.2 94 8.0 
311423 Dried and Dehydrated Food Manufacturing  66.5 145 26.1 
311511 Fluid Milk Manufacturing  41.6 194 -31.0 
311512 Creamery Butter Manufacturing  67.5 27 28.6 
311513 Cheese Manufacturing  62.8 359 5.6 

311514 
Dry, Condensed, and Evaporated Dairy Product 
Manufacturing  53.7 108 -26.0 

311520 Ice Cream and Frozen Dessert Manufacturing 84.5 377 8.0 
311611 Animal (except Poultry) Slaughtering  87.5 1,318 -30.9 
311612 Meat Processed from Carcasses  73.8 1,022 13.9 
311613 Rendering and Meat Byproduct Processing  71.8 153 -11.0 
311615 Poultry Processing  39.7 211 59.8 
311710 Seafood Product Preparation and Packaging 77.3 495 -19.1 
311811 Retail Bakeries  98.3 6,594 -13.4 
311812 Commercial Bakeries  80.5 2,256 5.4 
311813 Frozen Cakes, Pies, and Other Pastries Manufacturing  57.8 137 -16.0 
311821 Cookie and Cracker Manufacturing  76.1 305 3.4 
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311824 
Dry Pasta, Dough, and Flour Mixes Manufacturing 
from Purchased Flour  75.6 335 -14.8 

311830 Tortilla Manufacturing 80.8 323 72.7 
311911 Roasted Nuts and Peanut Butter Manufacturing  66.5 175 78.6 
311919 Other Snack Food Manufacturing  68.3 263 -6.1 
311920 Coffee and Tea Manufacturing  87.3 487 159.0 
311930 Flavoring Syrup and Concentrate Manufacturing 78.5 139 3.7 

311941 
Mayonnaise, Dressing, and Other Prepared Sauce 
Manufacturing  77.5 276 -0.4 

311942 Spice and Extract Manufacturing  75.8 303 47.8 
311991 Perishable Prepared Food Manufacturing  75.4 573 52.4 
311999 All Other Miscellaneous Food Manufacturing  81.9 553 -12.8 
312111 Soft Drink Manufacturing  44.2 214 -10.5 
312112 Bottled Water Manufacturing  75.9 224 57.7 
312113 Ice Manufacturing  99.0 417 -21.8 
312120 Breweries 92.7 1,617 276.0 
312130 Wineries  95.4 3,044 368.3 
312140 Distilleries  92.9 448 1500.0 
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Table 3.  Data Sources 
Variable	Description	 Variable	

Name	
Source	

	 	 	
Food	and	beverage	
establishment	counts	for	
establishments	with	
fewer	than	50	employees	

ESTCT	 U.S.	Census	Bureau,	County	Business	
Patterns,	2014	

	 	 	
Independent	Variable	 	 	
Percentage	of	Total	
County	Area	in	Farmland	

AGLAND	 U.S.D.A.,	National	Agricultural	Statistics	
Service,	Census	of	Agriculture,	2012	

Agricultural	products	
sales	

AGREV	 U.S.D.A.,	National	Agricultural	Statistics	
Service,	Census	of	Agriculture,	2012	

Average	Earnings	
(thousands)	

AVGEARN	 Bureau	of	Economic	Analysis,	Local	Area	
Personal	Income,	2014	

Percentage	of	Population	
>25	with	College	
Education	

COLLEGE	 U.S.	Census	Bureau,	American	Community	
Survey,	2010-2014	

Number	of	Farmers	
Markets	

FARMMKT	 U.S.D.A.,	Economic	Research	Service,	Food	
Environment	Atlas,	2013	

Dummy	Variable	
indicating	Interstate	
Mileage	Greater	than	
Zero	

INTST	 Federal	Highway	Administration,	National	
Transportation	Atlas	Database,	National	
Highway	Planning	Network,	2010	

Dummy	variable	
indicating	Metropolitan	
County	

METRO	 U.S.D.A.,	Economic	Research	Service,	Rural-
Urban	Continuum,	2013	

Per	Capita	Income	 PCI	 Bureau	of	Economic	Analysis,	Local	Area	
Personal	Income,	2014	

Population	 POP	 Bureau	of	Economic	Analysis,	Local	Area	
Personal	Income,	2014	

Local	Property	Tax	
Revenue	Per	Capita	

PROPTX	 U.S.	Census	Bureau,	Census	of	Government,	
Local	Government	Finances,	2012	

Dummy	variable	
indicating	Recreation	
County	

REC	 U.S.D.A.,	Economic	Research	Service,	Rural	
Urban	Typology	(2015)		

Unemployment	Rate	 UNEMP	 Bureau	of	Labor	Statistics,	Local	Area	
Unemployment	Statistics,	2014	

State	Manufacturing	
Employment	Unionized	
Percentage	

UNION	 Hirsch	and	Macpherson	(2014)	
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Table	4a:	Negative	Binomial	Regression	Results	for	Small	Establishments	
Number	of	Small	Establishments	in	NAICS	

		 311111	 311352	 311423	 311830	 311911	 311920	
AGLAND	 −0.004	 −0.014∗∗∗	 0.0004	 0.012∗∗∗	 0.003	 −0.018∗∗∗	
		 							(0.003)	 									(0.002)	 							(0.005)	 								(0.004)	 											(0.004)	 							(0.003)	
AGREV	 0.874∗∗∗	 0.621∗∗∗	 1.144∗∗∗	 0.625∗∗∗	 1.006∗∗∗	 0.528∗∗∗	
		 							(0.155)	 									(0.133)	 							(0.222)	 								(0.216)	 											(0.206)	 							(0.184)	
AVGEARN	 0.253∗∗∗	 0.038	 0.357∗∗∗	 0.702∗∗∗	 0.167	 0.072	
		 							(0.090)	 									(0.052)	 							(0.131)	 								(0.110)	 											(0.117)	 							(0.075)	
COLLEGE	 0.031∗	 0.046∗∗∗	 0.008	 0.004	 0.052∗∗	 0.032∗∗	
		 							(0.017)	 									(0.010)	 							(0.032)	 								(0.028)	 											(0.020)	 							(0.016)	
FARMMKT	 0.004	 0.060∗∗∗	 0.070∗∗∗	 0.022	 0.054∗∗∗	 0.069∗∗∗	
		 							(0.009)	 									(0.008)	 							(0.016)	 								(0.015)	 											(0.014)	 							(0.009)	
INTST	 0.862∗∗∗	 0.423∗∗∗	 0.375	 −0.181	 0.138	 0.234	
		 							(0.213)	 									(0.111)	 							(0.265)	 								(0.222)	 											(0.246)	 							(0.171)	
METRO	 0.705∗∗∗	 0.933∗∗∗	 0.888∗∗∗	 1.294∗∗∗	 0.797∗∗∗	 1.238∗∗∗	
		 							(0.213)	 									(0.120)	 							(0.286)	 								(0.245)	 											(0.266)	 							(0.194)	
PCI	 −0.045	 0.053	 −0.109	 −0.814∗∗∗	 −0.015	 0.031	
		 							(0.099)	 									(0.051)	 							(0.152)	 								(0.159)	 											(0.132)	 							(0.075)	
POP	 0.728∗∗∗	 0.561∗∗∗	 0.103	 2.061∗∗∗	 0.616∗∗∗	 0.530∗∗∗	
		 							(0.131)	 									(0.119)	 							(0.246)	 								(0.216)	 											(0.203)	 							(0.140)	
PROPTX	 −0.140	 −0.005	 −0.083	 0.073	 −0.098	 −0.104	
		 							(0.123)	 									(0.051)	 							(0.161)	 								(0.056)	 											(0.153)	 							(0.098)	
REC	 −0.201	 1.052∗∗∗	 0.939∗∗	 0.396	 −0.326	 1.061∗∗∗	
		 							(0.453)	 -1.560E-01	 							(0.406)	 								(0.460)	 											(0.554)	 							(0.241)	
UNEMP	 −0.156∗∗∗	 −0.066∗∗	 0.170∗∗∗	 −0.025	 0.052	 −0.180∗∗∗	
		 							(0.059)	 									(0.031)	 							(0.052)	 								(0.057)	 											(0.056)	 							(0.052)	
UNION	 0.038∗∗	 0.034∗∗∗	 −0.033	 −0.087∗∗∗	 −0.009	 0.023∗	
		 							(0.016)	 									(0.009)	 							(0.023)	 								(0.021)	 											(0.021)	 							(0.013)	
Constant	 −4.388∗∗∗	 −2.796∗∗∗	 −6.655∗∗∗		 −3.964∗∗∗	 −5.565∗∗∗	 	−2.810∗∗∗	
		 							(0.661)	 									(0.377)	 							(0.784)	 								(0.791)	 											(0.766)	 							(0.571)	
Pseudo	R2	 0.212	 0.214	 0.188	 0.231	 0.189	 0.261	
Observations	 3,105	 3,105	 3,105	 3,105	 3,105	 3,105	
Log	Likelihood	 	−609.448	 −1,647.927	 −432.899	 −605.907	 −492.561	 	−881.577	
θ	 1.220∗∗∗	 0.828∗∗∗	 0.275∗∗∗	 0.276∗∗∗	 0.358∗∗∗	 0.672∗∗∗	
		 							(0.368)	 									(0.088)	 							(0.061)	 								(0.044)	 											(0.079)	 							(0.095)	
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Table	4b:	Negative	Binomial	Regression	Results	for	Small	Establishments	
Number	of	Small	Establishments	in	NAICS	

		 311942	 311991	 312112	 312120	 312130	 312140	
AGLAND	 −0.011∗∗∗	 	−0.011∗∗∗	 	−0.019∗∗∗	 −0.015∗∗∗	 −0.005∗∗∗	 −0.019∗∗∗	
		 							(0.003)	 									(0.003)	 							(0.004)	 								(0.002)	 											(0.002)	 							(0.003)	
AGREV	 0.469∗∗	 0.918∗∗∗	 0.484∗∗	 0.767∗∗∗	 2.174∗∗∗	 0.697∗∗∗	
		 							(0.183)	 									(0.152)	 							(0.202)	 								(0.129)	 											(0.164)	 							(0.174)	
AVGEARN	 0.045	 0.158∗∗	 0.073	 0.043	 −0.184∗∗∗	 −0.025	
		 							(0.083)	 									(0.076)	 							(0.086)	 								(0.049)	 											(0.054)	 							(0.069)	
COLLEGE	 0.012	 0.040∗∗∗	 −0.028	 0.038∗∗∗	 −0.012	 0.014	
		 							(0.020)	 									(0.015)	 							(0.022)	 								(0.010)	 											(0.012)	 							(0.015)	
FARMMKT	 0.010	 0.038∗∗∗	 0.01	 0.075∗∗∗	 0.139∗∗∗	 0.054∗∗∗	
		 							(0.010)	 									(0.009)	 							(0.009)	 								(0.008)	 											(0.011)	 							(0.009)	
INTST	 0.736∗∗∗	 0.633∗∗∗	 0.604∗∗∗	 0.452∗∗∗	 0.284∗∗∗	 0.494∗∗∗	
		 							(0.209)	 									(0.184)	 							(0.192)	 								(0.102)	 											(0.099)	 							(0.158)	
METRO	 1.000∗∗∗	 0.977∗∗∗	 0.451∗∗	 1.105∗∗∗	 0.937∗∗∗	 0.782∗∗∗	
		 							(0.222)	 									(0.200)	 							(0.200)	 								(0.111)	 											(0.105)	 							(0.169)	
PCI	 0.147∗	 0.037	 0.053	 0.091∗	 0.352∗∗∗	 0.142∗∗	
		 							(0.081)	 									(0.078)	 							(0.093)	 								(0.049)	 											(0.058)	 							(0.063)	
POP	 1.061∗∗∗	 1.126∗∗∗	 0.641∗∗∗	 0.543∗∗∗	 −0.092	 0.417∗∗∗	
		 							(0.140)	 									(0.132)	 							(0.131)	 								(0.119)	 											(0.181)	 							(0.139)	
PROPTX	 0.081	 0.023	 −0.041	 −0.135∗∗	 −0.107∗	 −0.141	
		 							(0.049)	 									(0.073)	 							(0.091)	 								(0.063)	 											(0.059)	 							(0.093)	
REC	 −0.013	 0.295	 0.189	 1.146∗∗∗	 0.595∗∗∗	 0.826∗∗∗	
		 							(0.355)	 									(0.303)	 							(0.295)	 								(0.147)	 											(0.158)	 							(0.222)	
UNEMP	 −0.009	 −0.038	 −0.163∗∗∗	 −0.138∗∗∗	 0.027	 −0.222∗∗∗	
		 							(0.051)	 									(0.045)	 							(0.056)	 								(0.030)	 											(0.026)	 							(0.049)	
UNION	 0.036∗∗	 −0.004	 −0.007	 0.016∗	 0.035∗∗∗	 0.025∗∗	
		 							(0.015)	 									(0.014)	 							(0.016)	 								(0.008)	 											(0.009)	 							(0.013)	
Constant	 −4.958∗∗∗	 −4.397∗∗∗	 −2.124∗∗∗	 −1.996∗∗∗	 −2.646∗∗∗	 −1.986∗∗∗	
		 							(0.621)	 									(0.546)	 							(0.617)	 								(0.355)	 											(0.357)	 							(0.526)	
Pseudo	R2	 0.239	 0.289	 0.162	 0.225	 0.126	 0.215	
Observations	 3,105	 3,105	 3,105	 3,105	 3,105	 3,105	
Log	Likelihood		 −676.128	 −866.408	 −646.285	 −1,971.078		 −2,836.886		 −957.486	
θ	 0.788∗∗∗	 0.725∗∗∗	 1.300∗∗∗	 0.770∗∗∗	 0.305∗∗∗	 0.731∗∗∗	
		 							(0.157)	 									(0.099)	 							(0.419)	 								(0.066)	 											(0.017)	 							(0.114)	
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Table	5a:		Negative	Binomial	Regression	Results	for	Medium-Large	
Establishments	

Number	of	Medium-Large	Establishments	in	NAICS	
		 311111	 311352	 311423	 311830	 311911	 311920	
AGLAND	 0.009∗	 −0.012∗∗	 −0.006	 −0.002	 0.003	 −0.026∗∗∗	
		 							(0.005)	 									(0.005)	 							(0.006)	 								(0.007)	 											(0.005)	 							(0.008)	
AGREV	 0.646∗∗∗	 0.129	 1.575∗∗∗	 0.660∗∗∗	 0.865∗∗∗	 0.645∗	
		 							(0.235)	 									(0.420)	 							(0.243)	 								(0.253)	 											(0.232)	 							(0.332)	
AVGEARN	 0.2	 0.185	 0.227	 0.492∗∗∗	 0.412∗∗∗	 0.189	
		 							(0.137)	 									(0.125)	 							(0.175)	 								(0.172)	 											(0.154)	 							(0.163)	
COLLEGE	 0.059∗∗∗	 0.037	 −0.030	 0.044	 0.077∗∗∗	 −0.008	
		 							(0.019)	 									(0.024)	 							(0.046)	 								(0.040)	 											(0.027)	 							(0.042)	
FARMMKT	 0.026	 0.015	 0.016	 −0.008	 0.037∗∗	 0.033∗∗	
		 							(0.017)	 									(0.010)	 							(0.020)	 								(0.014)	 											(0.018)	 							(0.015)	
INTST	 0.892∗∗∗	 1.578∗∗∗	 0.988∗∗∗	 0.253	 0.017	 0.552	
		 							(0.253)	 									(0.421)	 							(0.349)	 								(0.421)	 											(0.314)	 							(0.442)	
METRO	 0.125	 1.312∗∗∗	 0.762∗∗	 1.875∗∗∗	 1.025∗∗∗	 2.611∗∗∗	
		 							(0.251)	 									(0.379)	 							(0.349)	 								(0.581)	 											(0.345)	 							(0.768)	
PCI	 −0.309∗	 −0.137	 −0.331	 −0.414∗	 −0.338∗	 0.013	
		 							(0.187)	 									(0.129)	 							(0.243)	 								(0.245)	 											(0.204)	 							(0.174)	
POP	 0.171	 0.266∗	 0.414	 1.185∗∗∗	 0.041	 0.343	
		 							(0.254)	 									(0.145)	 							(0.281)	 								(0.191)	 											(0.279)	 							(0.227)	
PROPTX	 −0.372∗	 0.069	 0.003	 −0.147	 −0.307	 0.029	
		 							(0.218)	 									(0.108)	 							(0.154)	 								(0.301)	 											(0.275)	 							(0.200)	
REC	 −0.441	 −0.507	 0.082	 −30.767	 −31.940	 −0.625	
		 							(0.623)	 -7.530E-01	 							(0.650)	 (3368913)	 (3631053)	 							(1.056)	
UNEMP	 −0.123∗	 −0.109	 −0.090	 −0.077	 0.147∗∗	 −0.176	
		 							(0.074)	 									(0.089)	 							(0.083)	 								(0.109)	 											(0.060)	 							(0.123)	

UNION	 0.014	 0.058∗∗∗	 0.01	 		
−0.101∗∗∗		
−0.059∗∗	 0.037	

		 							(0.022)	 									(0.021)	 							(0.028)	 								(0.039)	 											(0.029)	 							(0.029)	
Constant	 −3.768∗∗∗		 −5.833∗∗∗	 	−4.178∗∗∗		 −5.433∗∗∗		 −6.005∗∗∗		 −5.966∗∗∗	
		 							(0.978)	 									(0.998)	 							(1.172)	 								(1.322)	 											(0.941)	 							(1.403)	
Pseudo	R2	 0.086	 0.250	 0.162	 0.327	 0.184	 0.286	
Observations	 3,105	 3,105	 3,105	 3,105	 3,105	 3,105	
Log	Likelihood	 −407.503		 −317.148	 −276.788	 −197.310	 	−290.376	 	−228.947	
θ	 0.573∗	 2.667	 0.312∗∗∗	 0.625∗∗	 0.322∗∗	 0.388∗∗∗	
		 							(0.338)	 									(3.191)	 							(0.116)	 								(0.244)	 											(0.136)	 							(0.135)	
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Table	5b:		Negative	Binomial	Regression	Results	for	Medium-Large	
Establishments	

Number	of	Medium-Large	Establishments	in	NAICS	
		 311942	 311991	 312112	 312120	 312130	 312140	
AGLAND	 −0.002	 −0.004	 −0.014∗∗		 −0.025∗∗∗	 −0.004	 0.007	
		 							(0.006)	 									(0.004)	 							(0.007)	 								(0.006)	 											(0.007)	 							(0.011)	
AGREV	 0.651∗∗	 1.019∗∗∗	 0.744∗∗∗	 1.277∗∗∗	 3.642∗∗∗	 −4.375∗	
		 							(0.309)	 									(0.190)	 							(0.249)	 								(0.242)	 											(0.460)	 							(2.453)	
AVGEARN	 0.355∗∗	 0.301∗∗	 0.252	 0.245∗	 −0.243	 0.108	
		 							(0.164)	 									(0.118)	 							(0.177)	 								(0.133)	 											(0.200)	 							(0.316)	
COLLEGE	 0.077∗∗∗	 0.032	 −0.034	 0.045∗	 −0.010	 0.05	
		 							(0.027)	 									(0.027)	 							(0.050)	 								(0.026)	 											(0.044)	 							(0.063)	
FARMMKT	 −0.008	 0.013	 −0.007	 0.052∗∗∗	 0.156∗∗∗	 −0.004	
		 							(0.018)	 									(0.012)	 							(0.016)	 								(0.014)	 											(0.035)	 							(0.045)	
INTST	 1.326∗∗∗	 1.083∗∗∗	 0.988∗∗	 0.274	 0.698∗	 0.261	
		 							(0.436)	 									(0.309)	 							(0.394)	 								(0.289)	 											(0.392)	 							(0.551)	
METRO	 0.833∗∗	 1.475∗∗∗	 0.878∗∗	 1.563∗∗∗	 0.703∗	 0.307	
		 							(0.407)	 									(0.335)	 							(0.399)	 								(0.348)	 											(0.412)	 							(0.578)	
PCI	 −0.215	 −0.172	 −0.160	 −0.303∗	 0.248	 −0.283	
		 							(0.188)	 									(0.135)	 							(0.238)	 								(0.155)	 											(0.191)	 							(0.418)	
POP	 1.393∗∗∗	 0.982∗∗∗	 1.109∗∗∗	 0.124	 −1.047∗	 3.440∗∗∗	
		 							(0.268)	 									(0.175)	 							(0.219)	 								(0.215)	 											(0.572)	 							(0.673)	
PROPTX	 0.043	 0.044	 −0.248	 −0.179	 0.02	 −1.626∗∗	
		 							(0.149)	 									(0.116)	 							(0.285)	 								(0.186)	 											(0.140)	 							(0.657)	
REC	 −0.751	 −32.149	 0.567	 1.211∗∗∗	 0.8	 1.21	
		 							(1.053)	 (3523632)	 							(0.600)	 								(0.418)	 											(0.594)	 							(0.849)	
UNEMP	 0.054	 0.042	 −0.027	 −0.370∗∗∗	 −0.079	 −0.227	
		 							(0.083)	 									(0.057)	 							(0.085)	 								(0.095)	 											(0.102)	 							(0.181)	
UNION	 0.038	 0.005	 0.005	 0.051∗∗	 −0.009	 0.076∗	
		 							(0.028)	 									(0.021)	 							(0.029)	 								(0.022)	 											(0.035)	 							(0.045)	

Constant	 −7.628∗∗∗	 −6.501∗∗∗	 -4.900∗∗∗	 	−2.560∗∗∗	
	−2.560∗∗∗	
−4.945∗∗∗	 −3.020	

		 							(1.151)	 									(0.791)	 							(1.144)	 								(0.988)	 											(1.319)	 							(2.219)	
Pseudo	R2	 0.225	 0.283	 0.214	 0.236	 0.149	 0.108	
Observations	 3,105	 3,105	 3,105	 3,105	 3,105	 3,105	
Log	Likelihood		 −294.517	 −442.541	 	−247.464	 −378.441		 −296.178		 −151.968	
θ	 0.201∗∗∗	 0.504∗∗∗	 0.464∗∗∗	 0.406∗∗∗	 0.048∗∗∗	 0.032∗∗∗	
		 							(0.051)	 									(0.107)	 							(0.169)	 								(0.110)	 											(0.011)	 							(0.011)	
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Figure	A.1:	Number	of	Small	Establishments	per	100,000	People	for	NAICS	
311111,	Dog	and	Cat	Food	Manufacturing

	
Figure	A.2:	Number	of	Small	Establishments	per	100,000	People	for	NAICS	
311352,	Confectionery	Manufacturing	from	Purchased	Chocolate	
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Figure	A.3:	Number	of	Small	Establishments	per	100,000	People	for	NAICS	
311423,	Dried	and	Dehydrated	Food	Manufacturing	

	
Figure	A.4:	Number	of	Small	Establishments	per	100,000	People	for	NAICS	
311830,	Tortilla	Manufacturing	
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Figure	A.5:	Number	of	Small	Establishments	per	100,000	People	for	NAICS	
311911	Roasted	Nuts	and	Peanut	Butter	Manufacturing	

	
Figure	A.6:	Number	of	Small	Establishments	per	100,000	People	for	NAICS	
311920,	Coffee	and	Tea	Manufacturing	
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Figure	A.7:	Number	of	Small	Establishments	per	100,000	People	for	NAICS	
311942,	Spice	and	Extract	Manufacturing	

	
Figure	A.8:	Number	of	Small	Establishments	per	100,000	People	for	NAICS	
311991,	Perishable	Prepared	Food	Manufacturing	
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Figure	A.9:	Number	of	Small	Establishments	per	100,000	People	for	NAICS	
312112,	Bottled	Water	Manufacturing	

	
	
Figure	A.10:	Number	of	Small	Establishments	per	100,000	People	for	NAICS	
312120,	Breweries	
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Figure	A.11:	Number	of	Small	Establishments	per	100,000	People	for	NAICS	
312130,	Wineries	

	
Figure	A.12:	Number	of	Small	Establishments	per	100,000	People	for	NAICS	
312140,	Distilleries	

	


