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EXECUTIVE SUMMARY

STUDY OBJECTIVE

During the past several years, Connecticut has identified and implemented strategies for 
growing	its	economic	base	and	for	achieving	a	leadership	position	in	the	rapidly	evolving	global	
economy.	As	part	of	that	effort,	the	Energy	&	Technology	Committee	of	the	Connecticut	General	
Assembly asked the Connecticut Academy of Science and Engineering (CASE) to “conduct 
an assessment of the benefits of creating a world-class digital/communications infrastructure 
(WCCI) for businesses and individuals in Connecticut, and to identify what needs to be done to 
accomplish	that	goal.”

SUMMARY OF FINDINGS

Features of a World-Class Communications Infrastructure (WCCI)

A WCCI includes the following features:

•	 at	least	one	viable	option	for	broadband	Internet	connectivity	for	virtually	all	citizens	
and	businesses

•	 wireless broadband access that is sufficiently available to create a business-friendly 
environment	and	to	provide	mobile	workers	and	other	traveling	professionals	access	to	
large	volumes	of	information

•	 ultra-broadband connectivity, i.e., Internet access at speeds of 100 megabits per second 
(Mbps) or higher, which is available and cost-effective for those businesses that want it, 
regardless	of	the	size	of	the	business

•	 infrastructure	development	process	that	anticipates	and	provides	the	dramatically	
higher residential bandwidth needs that can be expected over the next 5-10 years

Benefits of World-Class Communications Infrastructure (WCCI)

Virtually	every	aspect	of	modern	life—work,	school,	home,	entertainment	and	play—is	
becoming	increasingly	dependent	on	the	creation,	manipulation	and	transmission	of	digital	
information.	The	ability	of	Connecticut’s	citizens	to	quickly	send	and	receive	large	quantities	of	
data from a broad variety of fixed and mobile locations will profoundly impact the state’s ability 
to	compete	and	thrive	in	the	emerging	global	economy.

The	availability	of	widespread,	broadband	Internet	access	in	selected	geographic	regions	is	
a	relatively	recent	phenomenon.	Consequently,	economists	are	at	only	the	initial	stages	of	
understanding and quantifying the economic benefits of this capability, but early indications are 
that	broadband	is	clearly	related	to	economic	growth	and	vitality.



COnneCtiCut aCademy Of sCienCe and engineeringvi

advanCed COmmuniCatiOns teChnOlOgies
 exeCutive summary

A WCCI delivers clear benefits across a broad range of applications for business, government, 
education and leisure activities, including the following:

•	 facilitating universal participation in the full range of the Internet’s benefits

•	 enhancing communications options such as Voice Over Internet Protocol (VoIP) that 
provide	increased	functionality	at	lower	cost

•	 enabling	distance	learning	capabilities	that	can	reduce	the	student	performance	disparity	
among	the	state’s	school	districts,	supplement	the	curricula	of	the	state’s	colleges,	and	
facilitate	access	to	Connecticut’s	abundant	higher	education	resources	by	students	both	
within	and	outside		the	state.

•	 improving	the	delivery	of	government	services	including	public	safety	and	
transportation	management

•	 promoting	telecommuting	as	a	means	of	combating	transportation	shortcomings

•	 spurring economic development by creating a business-friendly environment

•	 fostering	the	development	of	new	commercial	services	and	business	models

•	 promoting	new	entertainment	activities	and	services	such	as	Internet	Protocol	Television	
(IPTV) and gaming	

Developing a World-Class Communications Infrastructure (WCCI) for Connecticut

While Connecticut’s level of broadband deployment is among the best in the United States, it 
significantly trails many other regions in the world with whom Connecticut must now compete. 
Given the competitive significance of widespread broadband deployment, it is suggested that 
the state should actively promote the development of a WCCI on an ongoing basis.

Numerous	municipal	broadband	projects	have	been	launched	in	the	United	States,	including	
several in Connecticut, but they tend to lack clear objectives and well-defined metrics to 
measure success. Wireless coverage problems in urban landscapes have been dramatically 
underestimated, leading to unrealistic expectations about the usefulness of the network. While 
municipal fiber projects are also being explored in a number of venues, no business model has 
emerged	to	make	this	an	economically	feasible	option.

Although	the	Study	Committee	believes	there	are	no	compelling	reasons	to	suggest	a	major	
state	spending	plan	to	grow	Connecticut’s	communications	infrastructure,	it	is	suggested	
that	there	are	many	actions	that	state	government	can	and	should	consider	to	accelerate	the	
development of WCCI.  

Most	of	these	actions	involve	creating	a	regulatory	and	legislative	environment	that	promotes	
investment	on	the	part	of	private	enterprise.		These	actions	would	lower	the	barriers	to	
investment	and	make	Connecticut	a	location	for	businesses	that	could	take	advantage	of	the	
WCCI. A WCCI could also encourage start-up companies and new enterprises to be created and 
grow	in	Connecticut	to	take	advantage	of	these	networks	and	services,	or	to	develop	them.
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The	Study	Committee	believes	that	implementation	of	its	suggested	actions	properly	positions	
the	state	for	the	present.	However,	the	rapid	pace	at	which	these	technologies	are	evolving	
makes it critical that the state periodically revisit this subject. The on-going development of a 
WCCI is essential to Connecticut’s continuing economic development and competitiveness.
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I. INTRODUCTION

BROADBAND AS A KEY COMPETITIVE ADVANTAGE

Since the late 18th	century,	Connecticut	has	been	one	of	the	world’s	leading	centers	for	
commerce,	research,	education	and	the	arts.		As	Connecticut	strives	to	maintain	its	position	
of leadership into the 21st	century	and	beyond,	its	communications	infrastructure	will	play	an	
increasingly central role in the state’s ability to successfully compete on a global level. With 
today’s knowledge-based, global economy ever more centered on the creation, manipulation 
and	transmission	of	digital	information,	networks	that	provide	broadband	Internet	access	have	
joined	such	traditional	infrastructure	elements	as	highways,	ports,	railroads,	utilities,	water	
and	sewers	as	key	enablers	for	commerce,	education,	recreation	and	government.	Regions	that	
are able to deploy a truly world-class communications infrastructure (WCCI) will have a clear 
competitive	advantage	well	into	the	future.

When comparing Connecticut to other regions in the United States, it is clear that the state 
possesses	a	sophisticated	communications	infrastructure	that	provides	comparatively	
high levels of broadband Internet access. In 2004 the Connecticut Office for Workforce 
Competitiveness (OWC) published a report, Connecticut’s Broadband Infrastructure,	which	
studied	the	supply	and	demand	for	advanced	telecommunications	services	in	the	state.	This	
report concluded that Connecticut has “significant amounts of network backbone” compared 
to similar states, and that the state has “exceptional broadband population coverage at 94.6%,” 
meaning	that	this	large	fraction	of	the	population	can	access	a	broadband	connection	if	
they choose to connect. A more recent study (http://www.websiteoptimization.com/bw/0608) placed 
Connecticut	3rd	among	the	50	states	in	broadband	penetration,	trailing	only	New	Jersey	and	
Hawaii,	and	far	surpassing	the	nationwide	average.

Yet	given	the	truly	global	nature	of	today’s	competitive	environment,	the	state	can	ill	afford	
to	take	comfort	in	such	a	comparison.	Today’s	environment	demands	that	both	the	United	
States	and	Connecticut	look	beyond	our	country’s	borders	to	compare	our	capabilities	with	
the	regions	across	the	globe	that	have	the	most	sophisticated	and	developed	communications	
infrastructures.	This	comparison	reveals	a	far	bleaker	picture.

The	United	States	was	largely	responsible	for	the	birth	and	initial	development	of	the	Internet,	
and through the 1990s, led the world in broadband deployment. By 2001, this lead had 
evaporated,	with	the	United	States	falling	to	4th	place	among	countries	in	per	capita	broadband	
deployment.	Since	then,	the	standing	of	the	United	States	has	continued	to	deteriorate	rapidly.	
In the past year, the United States fell from 17th to 20th	place,	falling	behind	Sweden,	the	United	
Kingdom	and	Luxembourg	—	this	despite	the	fact	that	residential	broadband	penetration	
in the United States grew more than 27%. While our growth in broadband access may seem 
impressive,	the	United	States	is	simply	not	keeping	pace	with	more	aggressive	efforts	in	other	
regions.

Asia has emerged as the world leader in the large-scale deployment of high-speed broadband. 
South Korea and Hong Kong boast penetration rates surpassing 80%, while the United States 
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rate is less than 50%. South Korea has provided high-speed wireless networking in most major 
buildings.	In	2003	Japan	surpassed	the	United	States	in	percentage	of	homes	with	broadband,	
and	through	aggressive	leadership	and	ambitious	goal	setting	has	continued	to	widen	the	lead	
by deploying an affordable and widely available fiber optic “ultra-high-speed” broadband 
network (i.e., Internet access at speeds of 100 megabits per second [Mbps]). In the area of 
Internet	access	through	mobile	phones,	Japan	is	also	dramatically	ahead	of	the	United	States.	
In	terms	of	absolute	numbers	of	broadband	users,	China	has	now	passed	the	United	States.	
These	Asian	countries,	by	enabling	large	numbers	of	their	citizens	to	take	full	advantage	of	the	
benefits of broadband Internet access, are aggressively positioning themselves to be leaders in 
the	new,	global	economy.
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II. WORLD-CLASS COMMUNICATIONS 
INFRASTRUCTURE (WCCI)

BENEFITS OF A WORLD-CLASS COMMUNICATIONS  
INFRASTRUCTURE (WCCI) 

The	availability	of	widespread,	broadband	Internet	access	in	selected	geographic	regions	is	
a	relatively	recent	phenomenon.	Consequently,	economists	are	at	only	the	initial	stages	of	
understanding and quantifying the direct economic benefit of this capability. For example, a 
study published in Broadband Properties in December 2005, “Measuring Broadband’s Economic 
Impact,”	while	acknowledging	the	current	limits	of	such	research,	was	able	to	conclude	that	
“broadband is clearly related to economic well-being and is thus a critical component of our 
national	communications	infrastructure.”

However,	it	is	abundantly	clear	that	virtually	every	aspect	of	modern	life—at	work,	at	school,	
at	home	and	at	play—is	becoming	increasingly	dependent	on	the	creation,	manipulation	and	
transmission	of	digital	information.	The	ability	of	Connecticut’s	businesses	and	citizens	to	
quickly send and receive large quantities of data from a broad variety of fixed and mobile 
locations	will	profoundly	impact	the	state’s	ability	to	compete	and	thrive	in	the	years	ahead.	As	
Thomas	Friedman	put	it	in	his	recent	bestseller	The World is Flat:

We are entering a phase where we are going to see the digitization, virtualization, and 
automation	of	more	and	more	everything.	The	gains	in	productivity	will	be	staggering	
for	those	countries,	companies,	and	individuals	who	can	absorb	the	new	technological	
tools.	And	we	are	entering	a	phase	where	more	people	than	ever	before	in	the	history	
of	the	world	are	going	to	have	access	to	these	tools—as	innovators,	as	collaborators,	
and, alas, even as terrorists. You say you want a revolution? Well, the real information 
revolution is about to begin. (p. 47)

As	Friedman	points	out,	the	primary	creators	of	wealth,	knowledge	and	entertainment	will	
increasingly	be	those	with	this	ability	to	master	these	new	technological	tools,	and	broadband	
Internet	access	is	the	key	enabling	infrastructure	element.	

Thus, it is quite evident that the benefits of a WCCI will be broad, profound, diverse and 
compelling. At one end of the spectrum, a WCCI has the potential to drastically reduce the 
“digital divide” by providing fast, affordable and easily accessible links to the Internet for 
all of Connecticut’s citizens. At the other end of the spectrum, a WCCI holds the promise of 
helping	Connecticut	assert	a	leadership	position	as	a	center	of	commerce	and	innovation	in	the	
knowledge economy. And in between, a WCCI can enable a myriad of applications that promote 
business	activity,	enhance	education	and	improve	the	quality	of	life.

Benefits of a WCCI include the following:
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End the “Digital Divide”
As	personal	computers	and	Internet	access	have	become	essential	tools	for	education,	
business and communication, ending the “digital divide”—the gap between those with 
access	to	these	tools	and	those	without—has	long	been	a	concern	of	many	in	society	
and government. While efforts to eliminate the “digital divide” have shown significant 
success, a second divide has emerged between those with a high-speed connection and 
those	without.	

Previously, a dial-up connection was sufficient to take advantage of the Internet’s 
main functions: using email or viewing Web pages. The Internet today is a much more 
interactive environment, filled with multimedia content where users are routinely 
uploading	and	downloading	vast	quantities	of	data	in	the	form	of	videos,	podcasts,	
images and music files.  In addition, many applications are now Web-based, where the 
software resides remotely with on-line accessibility instead of on the local computer/
server	on	which	the	user	is	working;	most	of	these	services	are	unusable	without	a	fast	
connection.

A WCCI that provides ubiquitous broadband Internet access would allow everyone 
in	the	state	to	fully	participate	in	the	Internet	as	it	develops	and	matures.	This	means	
not only enabling full access to the exploding variety of on-line resources, but also 
promoting the contribution of user-generated content to the on-line world.

Enhance Communications Options
Broadband	provides	the	foundation	for	new	telecommunications	technologies	such	as	
Voice Over Internet Protocol (VoIP), which may reduce the cost of phone service and has 
the	potential	to	provide	a	better	integrated	set	of	computing	and	communication	tools.

Enable Distance Learning
In	an	economy	that	depends	on	knowledge	and	innovation	to	generate	wealth,	a	highly	
educated	workforce	is	an	essential	economic	driver.	Distance	learning,	i.e.,	education	
that	takes	place	over	the	Internet	instead	of	in	a	classroom	with	an	instructor,	has	
emerged	as	a	key	element	for	meeting	the	educational	needs	of	the	state’s	citizens.

A major challenge for Connecticut is the K-12 student performance disparity in the 
state’s various school districts. Some urban districts experience shortages of qualified 
teachers,	while	lower	enrollment	in	rural	districts	can	limit	the	diversity	of	their	course	
offerings. Distance learning can help level this playing field by providing accessibility to 
a	broad	array	of	instruction	and	other	educational	resources	to	every	district	in	the	state	
at	a	relatively	low	cost.		

Distance	learning	can	also	augment	higher	education	in	two	important	ways.	First,	it	
can	be	used	to	supplement	the	curricula	of	the	state’s	colleges	by	giving	students	access	
to	instructors	and	material	from	anywhere	in	the	world.	Second,	as	education	becomes	
more	of	a	continuing	lifelong	process,	distance	learning	can	provide	individualized	
access to higher education to those people who for logistical reasons (i.e. distance, time 
and scheduling due to work, family and travel) are unable to physically attend classes. 
Finally, distance learning can be an important export for the state. With a variety of 
universities,	including	those	which	enjoy	international	reputations	or	close	ties	to	the	
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high	technology	companies	in	the	state,	telecasting	to	countries	that	do	not	have	this	
level of human capital can be an important benefit. This requires significant bandwidth 
from	many	classrooms	and	campuses	to	make	the	experience	and	the	volume	of	activity	
worthwhile.

Improve the Delivery of Government Services
A WCCI can enable government to improve service delivery in the following areas:

•	 enhancing public safety through real-time access to building plans, incident 
management	reports,	and	hazardous	material	information	

•	 delivering streamlined constituent services by providing self-help channels for 
information	and	interaction	with	government	over	the	Internet	

•	 streamlining transportation management by monitoring traffic with wireless 
sensors	on	roads	and	highways,	such	as	for	incident	and	work	zone	areas	

•	 increasing	productivity	through	workforce	mobility	

Promote Telecommuting
Telecommuting	has	emerged	as	an	important	strategy	for	combating	highway	
congestion	and	the	lack	of	adequate	mass	transit.	These	transportation	shortcomings	
can form a significant barrier to economic development, and to retaining skilled workers 
who	cannot	work	conventional	commuting	schedules.	In	most	cases,	telecommuting	
requires	a	broadband	connection	to	be	available.

Advanced videoconferencing capabilities, enabled by very high-speed “ultra-
broadband”	connections,	are	ushering	in	a	whole	new	generation	of	telecommuting.	At	
the	most	sophisticated	sites,	virtual	meetings	can	now	be	conducted	with	a	high	degree	
of	spontaneity,	transparency	and	productivity,	drastically	reducing	the	need	for	people	
to	physically	gather.

Provide Channels for Exporting Intellectual Capital
While broadband connections have provided the means for US companies to outsource 
certain	functions	overseas,	they	also	make	it	possible	to	export	our	intellectual	capital	to	
foreign markets. Connecticut is today a well-recognized leader in medicine and higher 
education. A world-class communications infrastructure dramatically increases the 
prospects	for	marketing	these	services	to	areas	outside	the	state	and	the	region.

Spur Economic Development By Creating A Business-Friendly Environment
Business	leaders	recognize	that	today’s	global	economy	—	driven	by	knowledge	
and	innovation,	and	dependent	on	the	seamless	and	instantaneous	collaboration	of	
individuals	and	businesses	around	the	world	—requires	a	communications	infrastructure	
that	supports	the	easy	transmission	of	vast	amounts	of	digital	information.	Increasingly,	
more	professionals	will	be	mobile	workers	who	work	at	customer,	supplier,	or	client	
locations,	yet	access	information	and	images	through	their	own	or	public	networks.		
Consequently,	many	governments	around	the	world	are	actively	engaged	in	working	to	
enhance	their	communications	infrastructure	as	a	key	means	of	attracting	more	business	
and	creating	an	effective	environment	in	which	they	can	operate	and	excel.
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Enhance Quality of Life
Broadband	access	provides	numerous	services,	including	video	entertainment,	gaming,	
and recreational learning that enable people to enhance their leisure-time options. Such 
access can act as a significant differentiator between communities as people, especially 
mobile	newcomers,	decide	where	to	locate.

It	is	important	to	note	that	the	information	revolution	is	still	in	its	infancy.	Technological	and	
commercial	innovation	is	happening	so	rapidly	that	it	is	simply	impossible	to	predict	with	any	
certainty	the	future	impact	of	the	information	revolution	on	business,	education	and	leisure	
activities.	Most	predictions	of	the	impact	of	information	technology	infrastructure	have	been	
woefully shortsighted, including those by leading proponents such as Bill Gates. What is certain 
is that a WCCI will form the essential foundation for any region that wants to be a leader in the 
emerging	global	economy.

FEATURES OF A WORLD-CLASS COMMUNICATIONS 
INFRASTRUCTURE (WCCI)

A WCCI includes the following features:

•	 At	least	one	viable	option	for	broadband	Internet	connectivity	for	virtually	all	citizens	
and businesses, enabling universal participation in the Internet’s benefits.

•	 Wireless broadband access that is sufficiently available to create a business-friendly 
environment	and	to	provide	mobile	workers	and	other	traveling	professionals	access	to	
large	volumes	of	information.		The	availability	of	such	technical	capabilities	is	expected	
to	spur	the	development	of	new	commercial	services	and	business	models.

•	 Ultra-broadband connectivity that is available and cost-effective for those businesses 
that	want	it,	regardless	of	the	size	of	the	business.		This	entails	Connecticut	becoming	a	
leader in driving high bandwidth channels such as fiber and broadband wireless ”the 
last	mile”	from	providers	to	customers.

•	 The emergence of the Internet as a vehicle for the transmission of enormous data files 
including high-definition, on-demand, and two-way video, will increase the need for 
residential bandwidth by orders of magnitude. While estimates vary, most analysts 
predict that average households will need 50–100 Mbps by 2010. Planning for a WCCI 
must	anticipate	these	dramatically	higher	bandwidth	needs	that	can	be	expected	over	
the next 5-10 years.

CURRENT INTERNET CONNECTIVITY OPTIONS

Dial-Up

Dial-up access is available to anyone with a computer, modem and standard telephone line, 
but is limited to speeds of up to 56 Kbps. Although this is sufficient for such rudimentary 
applications such as email and viewing Web pages, it is inadequate for using many of the 
Internet’s	more	sophisticated	services	and	applications.
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DSL

Digital subscriber lines (DSL) work over standard copper telephone lines. Data signals are sent 
at	a	different	frequency	than	voice	service,	allowing	the	two	to	coexist	on	a	single	line.	Users	
must	be	within	about	a	mile	of	a	switching	station	or	remote	electronics	to	send	and	receive	data	
using	DSL,	making	DSL	availability	distance	sensitive.	Some	providers	now	deliver	speeds	up	
to	6	Mbps.

Cable Modem

Cable	companies	use	coaxial	cables	that	pipe	TV	and	movies	into	homes	to	deliver	Internet	
access	at	speeds	up	to	4	Mbps.	Performance	can	vary	by	provider	and	neighborhood	due	to	the	
fact	that	bandwidth	is	shared	by	a	pool	of	users.

Wi-Fi

Wi-Fi “hotspots” provide wireless, broadband Internet access using available spectrum in 
unlicensed	bands.	They	are	commonly	found	in	coffeehouses,	airports	and	other	public	spaces,	
and	are	often	offered	free	to	users	or	with	a	small	access	charge.	Most	municipal	efforts	to	
proliferate broadband access use a large number of Wi-Fi hotspots in an attempt to create near-
continuous	wireless	coverage.	

Wi-Fi transmitters are designed with a short working distance (300 feet) because they operate 
in unlicensed bands. The signal has difficulty penetrating into buildings, making in-building 
coverage problematic. However, buildings can be fitted with internal antennas to provide 
excellent	indoor	wireless	service.	In	these	cases,	some	businesses	have	found	that	workers	
can operate with only a company-issued cellular phone that is their single reach number. The 
protocols and financial responsibility for wiring buildings, be they government or enterprise, 
have not been well developed in the United States, delaying progress in in-building coverage 
that	is	well	developed	in	countries	like	Korea	and	Japan.

Wi-Max

Wi-Max is a long-distance (up to 30 miles) version of Wi-Fi, although unlike Wi-Fi it may 
operate in both licensed and unlicensed frequencies. There will be both fixed and mobile 
versions	of	the	protocol	and	devices,	so	it	has	the	potential	to	challenge	and/or	complement	
conventional	cellular	service	providers	in	mobile	access	for	voice	and	data.		At	some	higher	
frequencies, Wi-Max may have line-of-sight requirements between the access point and the 
wireless terminal.  Commercial deployments of Wi-Max are in their very initial stages, but this 
is	a	technology	that	could	provide	a	major	paradigm	shift	in	the	access	to	information	and	the	
providers of this access.  Wi-Max could initiate a distinct shift in the way that mobile broadband 
data	and	voice	are	delivered,	and	it	would	be	important	to	assure	that	Connecticut	is	at	the	
forefront	of	this	shift	in	both	availability	of	new	services	and	the	enterprise	that	evolves	to	
deliver	them.

Fiber Optics

While fiber optic service is broadly available for businesses throughout the state, residential 
fiber service is in its infancy. Fiber systems offer the promise of ultra-high bandwidth, and thus 
are “future proof.” Data transmission rates can range from five to hundreds of megabits 
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per	second,	which	is	up	to	hundreds	of	times	faster	than	traditional	broadband	services.	The	
extraordinary capacity of fiber opens the door to applications that require high definition 
streaming media such as interactive TV. In addition, fiber can enable an entire new class of 
workers to have the option of telecommuting due to the ultra-high bandwidth they would enjoy 
at	their	residences.
	
Verizon	has	announced	its	FiOS	service,	with	download	speeds	of	up	to	30	Mbps	available	for	
$200 per month, and speeds of 15 Mbps costing about $50 per month. The complexity, cost, and 
logistics of installing a fiber optic line into every home, known as “fiber to the home” (FTTH), 
guarantees	that	availability	will	be	limited	for	some	time	to	come.

AT&T’s Project Lightspeed is another nascent residential fiber service. While new construction 
in neighborhoods served by AT&T will have fiber lines installed into homes, existing 
neighborhoods will have fiber brought into the neighborhood (known as “fiber to the node”), 
with existing copper wire being used for the final connection to the homes. Projected bandwidth 
to	each	household	will	be	in	the	same	range	of	Verizon’s	FiOS	service,	and	both	will	be	
dramatically	faster	than	existing	residential	broadband	options.

Broadband Over Power Line

Broadband Over Power Line (BPL) capitalizes on the same phenomenon that allows DSL to 
share a common wire with voice traffic, since electricity and data signals travel at different 
frequencies.	Power	companies	around	the	country	have	been	conducting	tests	to	determine	
the	viability	of	offering	broadband	via	the	existing	electrical	wires	that	come	into	every	home.	
This	service	is	currently	available	in	a	limited	number	of	cities	with	speeds	ranging	up	to	3	
Mbps, and with prices generally in the same range as DSL and cable. While a potential option 
for	areas	without	DSL	or	cable	availability,	issues	with	the	data	signal	producing	broadcast	
interference	have	yet	to	be	fully	resolved.	In	addition,	power	companies	lack	the	service	
bundling	possibilities	of	phone	or	cable	providers,	calling	the	viability	of	the	business	model	
into	question.

Satellite

Satellite	is	usually	the	only	broadband	option	for	those	in	rural	areas	without	DSL	or	cable	
service. Data rates range up to 500 Kbps, which exceeds the FCC 200 Kbps definition of 
broadband, but which is significantly slower than other broadband options. Satellite is 
more	expensive	as	well.	The	delay	introduced	by	the	distances	involved	makes	it	unsuitable	
for certain applications such as VoIP, gaming and other forms of real-time two-way 
communications.

3G Cellular Data Services

3G (third generation technology) is a broadband wireless data service with speeds up to 700 
Kbps that is offered by cellular service providers. Coverage remains limited to specific areas, 
but	is	becoming	more	widespread.	Prices	are	generally	higher	than	DSL	and	cable	and	there	are	
physical	and	technical	limits	to	how	many	broadband	subscribers	can	be	accommodated	on	the	
limited	frequency	spectrum	allocated	for	these	services.
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III. MUNICIPAL BROADBAND

MODELS FOR MUNICIPAL BROADBAND

Municipal Wireless

The	growing	importance	of	broadband	connectivity	has	prompted	hundreds	of	government	
entities	around	the	world,	including	more	than	300	in	the	United	States,	to	become	directly	
involved	in	efforts	to	support	and	promote	Internet	access.	These	efforts	have	become	intensely	
controversial	for	a	number	of	reasons,	including	the	potential	competition	between	government	
entities	and	private	providers,	the	ability	of	governments	to	manage	complex	technological	
undertakings,	and	the	suitability	of	having	governments	subsidize	Internet	access.	

Municipal	efforts	to	increase	Internet	access	have	largely	focused	on	promoting	deployment	
of wireless broadband networks. While in some cases cities have subsidized municipal Wi-Fi 
networks,	the	more	common	arrangement	is	for	the	cities	to	grant	a	private	company	exclusive	
use	of	city	property	for	the	placement	of	transmitters	in	return	for	free	use	of	the	network	by	
city	agencies.

The	network	providers,	in	turn,	rely	on	subscription	fees,	advertising	revenue,	or	a	combination	
of	the	two	for	revenue.	Initially,	providers	focused	on	subscription	fees	as	their	primary	revenue	
source,	but	they	have	generally	been	disappointed	in	their	ability	to	attract	paying	customers.	In	
addition, cities like to tout their ability to provide “free wireless Internet access” to their citizens 
and	visitors.	Consequently,	there	has	been	a	pronounced	shift	toward	models	that	provide	a	
combination of fee-based and free, ad-based service.

Municipal Fiber

Cities such as Seattle, Berkeley, Ft. Wayne and Palo Alto, as well as the state of Utah, have begun 
to explore municipal fiber to the home (FTTH) as an alternative to municipal Wi-Fi. Municipal 
fiber projects seek to overcome the technical limitations of Wi-Fi, and to deploy a much more 
robust and long-term broadband infrastructure. The belief is that affordable access to ultra-
high	bandwidth	will	foster	a	surge	of	revolutionary	Internet	applications	that	will	drive	the	
next	generation	of	commerce.	In	the	opinion	of	these	cities,	private	companies	have	not	shown	
a willingness to invest in residential fiber installations at a satisfactory rate, and government 
intervention	is	needed.	Some	rural	communities	have	also	invested	in	FTTH	systems	for	similar	
reasons.

EXAMPLES OF MUNICIPAL WIRELESS PROJECTS

Efforts	to	evaluate	municipal	broadband	projects	are	complicated	by	the	diversity	and	
fluctuating nature of the goals. Broadly stated, cities hope to help less affluent people gain 
access	to	the	Internet,	improve	the	delivery	of	government	services,	and	help	make	their	city	
more business- and tourist-friendly.  But in none of these cases are there agreed upon standards 
for	what	constitutes	success.	
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While free broadband access would constitute notable progress toward bridging the digital 
divide, service that provides only spotty coverage, low bandwidth, and an ad-intensive 
environment would dramatically reduce its utility and benefit. To date, the ability of 
municipalities to bridge the digital divide by providing free, broadband service to a significant 
number	of	citizens	has	yet	to	be	proven.	Similarly,	using	a	wireless	broadband	network	to	
improve the efficiency and quality of government service delivery is also a work in progress. 
Finally,	the	objective	of	using	municipal	broadband	to	attract	business	activity	and	stimulate	
economic development has been equally difficult to quantify and realize. While cities have 
certainly	received	substantial	public	relations	exposure	by	their	efforts	to	become	a	leading	
“unwired” city, it is unclear whether these projects have been an actual stimulus to economic 
development.		Conversely,	the	enterprise	models	and	forms	of	work	that	take	full	advantage	of	
this untethered capability are only emerging now, so it is still too early to assess their longer-
term	impact.

Some examples of municipal wireless broadband projects are as follows:

Philadelphia
Philadelphia	hired	Earthlink	to	fund,	build	and	manage	a	wireless	network	that	will	
cover the city’s 135 square miles. Earthlink estimated it would cost $10-$15 million to 
build the network, and would offer 1 Mbps service for about $20 per month, or $9.95 
for low-income residents. Earthlink also plans to rent access to other Internet service 
providers,	and	to	charge	business	travelers	and	tourists	for	use.	Originally	scheduled	to	
launch in summer 2006, testing began on a 15 square mile proving area in fall 2006. 

San Francisco
San	Francisco	Mayor	Gavin	Newsom	announced	a	free	wireless	access	project	called	
TechConnect in August 2005. Specifications called for 95% outdoor and 90% indoor 
coverage,	as	well	as	seamless	coverage	for	users	traveling	30	miles	per	hour.

In April 2006, the city provisionally accepted a joint Google-Earthlink proposal in which 
Google would provide free, ad-based Wi-Fi service running at 300 kbps. Earthlink would 
build the network hardware and would offer much faster megabit-per-second service 
for $20 per month. The network would be mounted on city-owned light poles and traffic 
lights. While claiming to meet the city’s overall coverage specifications, there would be 
no guarantee of reaching above the second floor of buildings.

Critics	charge	that	promised	service	levels	are	unlikely	to	be	met,	that	privacy	issues	
have not been addressed, and that effectively granting Google-Earthlink a ten-year 
monopoly	on	wireless	Internet	service	makes	little	sense	given	the	rapid	pace	of	
technology	advances.

Hartford
Hartford’s Wireless Downtown/Blue Hills Wi-Fi Network, in partnership with IBM, 
launched	a	pilot	program	in	October	2006.		The	cost	of	installing	this	system	has	been	
estimated at approximately $1M.

Boston
A task force has recommended that the city create a nonprofit organization to supervise 
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the building and management of a citywide, low-cost wireless network. Officials believe 
that using a nonprofit instead of a private service provider will help the project meet its 
goals	while	steering	clear	of	special	interests.	Other	cities	have	created	various	layers	
of oversight to control subscription fees and to ensure coverage in low-income areas. 
The	organization	will	need	to	raise	approximately	$20	million	from	foundations	and	
businesses to finance the operation. 

Orlando
The city of Orlando closed its free downtown Wi-Fi service in January 2005. An average 
of only 27 people per day used the service at a cost to the city of $1,800 per month.

Taipei, Taiwan
In 1998 Taipei launched CyberCity, an e-government initiative, in an effort to 
aggressively	position	itself	as	an	international	technology	hub.	In	2003,	the	city	hired	
Q-Ware to build an extensive wireless network with 4,100 hot spots that reaches 90% of 
the population. Taipei provided Q-Ware with access to city property to install antennas 
and cables. Q-Ware invested about $30 million to build the network, which reaches all 
subway	stations,	hospitals	and	public	buildings.

Despite such broad coverage and the relatively low fee of $12.50 per month, only 40,000 
of	Taipei’s	2.6	million	citizens	have	signed	up	for	the	service.	The	company	needs	
approximately 500,000 subscribers to break even. The availability of free Wi-Fi in coffee 
shops and other public areas has proven to be a difficult barrier to overcome for a fee-
based service. In an effort to attract more subscribers, Q-Ware is developing services 
such as online games, downloadable music and low-priced Internet phone service.

Sunnyvale, CA
Network supplier MetroFi switched in 2005 from offering a subscription-only service 
to also offering an ad-based service. About 10,000 consumers currently use MetroFi’s 
service	in	Sunnyvale	and	neighboring	cities	of	Santa	Clara	and	Cupertino,	with	about	
80% subscribing to the free ad-based service.

RESULTS OF MUNICIPAL BROADBAND PROJECTS

Despite the large number of municipal Wi-Fi projects underway, a small but growing group of 
critics believe that these projects are shortsighted and flawed in three respects: 

•	 There is no successful economic model that has yet emerged for running a municipal Wi-
Fi network. Subscription-based models have not met expectations, and ad-based models 
have	yet	to	be	fully	implemented.	

•	 Coverage problems are sure to arise given the technical limitations of Wi-Fi. Many 
providers explicitly do not guarantee coverage in back rooms and in upper floors of 
buildings,	leading	skeptics	to	question	exactly	how	extensive	the	coverage	will	be.	

•	 Most importantly, fiber proponents maintain that only fiber networks can meet future 
bandwidth	needs.	They	argue	that	to	fully	enable	the	Internet’s	potential	for	residential	
users, broadband capacity needs to be in the 100 Mbps range, far faster than the 1-5 
Mbps offered by DSL, cable and Wi-Fi.
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As with Wi-Fi, municipal fiber projects face numerous hurdles, including the lack of a viable 
economic	model	and	the	technical	complexity	of	deploying,	developing	and	maintaining	these	
networks. While a number of communities that have installed a FTTH system claim that their 
programs	are	successful	and	well	subscribed,	making	this	an	economically	feasible	option	
remains	unproven.
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IV.  SUMMARY OF FINDINGS AND  
CONCLUDING REMARKS

FINDINGS AND SUGGESTED ACTIONS

A world-class communications infrastructure (WCCI) will dramatically enhance Connecticut’s 
ability to compete successfully in the evolving global economy by delivering clear benefits 
across	a	broad	range	of	business,	government,	education	and	leisure	applications.

The United States has fallen significantly behind other regions in the world in broadband 
deployment, and the gap continues to grow. While Connecticut’s level of broadband 
deployment is among the best in the United States, it significantly trails many other regions in 
the world with whom Connecticut must now compete. Given the competitive significance of 
widespread	broadband	deployment,	the	state	should	actively	promote	the	development	of	a	
WCCI.

Municipal	broadband	wireless	projects	have	been	launched	in	hundreds	of	locations	across	the	
country, but tend to lack both clear objectives and well-defined metrics to measure success. In 
addition, the difficulties involved in attaining broad coverage in an urban landscape have been 
dramatically	underestimated,	leading	to	unrealistic	expectations	about	the	usefulness	of	the	
network.

Municipal fiber projects have been launched in a small number of cities, and are being explored 
by	several	others.	No	model	has	yet	emerged	to	make	this	an	economically	feasible	option,	but	
the communities that have installed the fiber believe the systems will have a positive economic 
impact. It will take a few years to gather meaningful economic impact data since these fiber 
systems	are	so	new.	

Building a WCCI for Connecticut and keeping it world-class over time is a complex undertaking 
that will involve scores of private companies and dozens of rapidly- evolving technologies. 
Neither	the	state	nor	the	cities	are	likely	to	have	the	requisite	management	and	technology	
expertise	to	successfully	oversee	these	types	of	projects.	

Consequently,	while	there	are	no	compelling	reasons	to	suggest	a	major	state	spending	plan	
to	grow	Connecticut’s	communications	infrastructure,	there	are	many	actions	that	the	state	
government can and should consider to promote the development of a WCCI. Most of these 
actions	involve	creating	a	regulatory	and	legislative	environment	that	promotes	investment	on	
the	part	of	private	enterprise.		These	actions	would	lower	the	barriers	to	investment	and	make	
Connecticut a location for businesses that would enable them to take advantage of the WCCI. 
A WCCI could also encourage start-up companies and new enterprises to be created and grow 
in	Connecticut,	where	they	could	take	advantage	of	these	networks	and	services	and	develop	
them.

There	is	tremendous	value	in	the	state	being	a	leading	site	for	the	two	major	types	of	
infrastructure that will likely make the most difference in spurring economic development:
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•	 FTTX – fiber to the node, the curb, the home.

•	 Ubiquitous	high	bandwidth	wireless	access	at	affordable	rates.

The	following	suggested	actions	are	offered	for	the	state’s	consideration	to	encourage	
deployment of FTTX:

•	 Assign	responsibility	to	a	state/industry	council	administered	by	a	state	agency	to	assess	
needed links in the state’s fiber network. Where appropriate, encourage those managing, 
owning or creating potential Right of Ways (ROW) (roads, rail lines, water line trenches, 
utility trenches) to add fiber and fiber devices during construction projects and repairs.  

•	 Create policies that encourage anyone creating a ROW to auction or award the right to 
lay fiber.  Provide tax incentives for those making the investments in this infrastructure 
to	encourage	its	rapid	development.

•	 Secure agreements with major utilities and network suppliers to add fiber to major 
trench projects that create needed links in the fiber network.

•	 Create	tax	policies	that	promote	the	building	of	FTTX	as	a	critical	need	of	the	state.

•	 Undertake a study to develop specific recommendations on how to make the state the 
leader	in	FTTX.

The	following	suggested	actions	are	offered	for	the	state’s	consideration	to	encourage	the	
development of ubiquitous, high-bandwidth wireless access:

•	 Seek and support the early trials of Wi-Max, mobile Wi-Max and other promising 
wireless technologies as they become feasible.  Allow antennas, access points, and back-
haul	infrastructure	to	be	installed	in	the	trial	areas	by	easing	zoning	regulations	that	are	
obstacles	for	deployment.	Overseas	competition	will	not	face	such	restrictions.	

•	 Ease zoning restrictions that make it difficult to install new antennas that promise much 
greater	bandwidth	by	forming	beams	directed	at	high	bandwidth	users.	The	deployment	
of	new	antenna	technology	is	stalled	because	service	providers	fear	legal	and	zoning	
battles	over	larger	antennas.

•	 Make Connecticut a leader in in-building wireless coverage.  Particularly for businesses, 
In-Building coverage could lead to a single mobile phone reach number for each 
employee,	and	superb	mobile	Internet	anywhere	within	a	building.		This	has	the	
potential	to	provide	businesses	that	currently	fund	both	desk	phones	and	mobile	phones	
for	most	employees	with	major	communications	cost	savings.	

a. Provide tax incentives to encourage developers to construct In-Building wireless 
broadband	facilities	that	enable	service	providers	to	implement	services	and	
achieve	a	reasonable	return	on	investment.

b.	 Develop	a	tax	incentive	plan	to	encourage	service	providers	to	provide	
broadband	services	in	areas	populated	with	citizens	who	are	unlikely	to	be	able	
to	afford	such	services.
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•	 Use the Connecticut Venture Group (CVG), the Connecticut Technology Council’s 
(CTC) Fast Track Program and Connecticut Innovations to encourage start-up and 
entrepreneurial	initiatives	that	address		emerging	wireless	technology.

•	 Undertake a study to develop specific recommendations on how to make Connecticut a 
leader	in	next	generation	broadband	wireless	technologies.

Several	state	government	initiatives	provide	useful	models	for	the	type	of	activity	that	could	
actively promote a WCCI in Connecticut: 

•	 The	Film	Division	of	the	Connecticut	Commission	on	Culture	&	Tourism	has	
successfully persuaded media companies to use the state as a filming location through a 
combination of logistical support and financial incentives. They provide comprehensive 
information on locations and available resources, as well as offering significant tax 
credits	to	qualifying	companies.

•	 The	Governor’s	Energy	Vision	for	Connecticut,	which	was	released	in	September	2006,	
provides	a	blueprint	for	the	state’s	energy	future.	It	provides	a	broad	list	of	aggressive	
goals, and details educational programs, financial incentives and other government-
supported	initiatives	to	support	efforts	of	the	state’s	citizens	and	businesses	to	reach	
those	goals.

•	 The	Connecticut	Hydrogen	–	Fuel	Cell	Coalition,	which	is	administered	by	the	
Connecticut	Center	for	Advanced	Technology,	facilitates	contact	between	stakeholders	
from	industry,	labor	and	government	who	share	an	interest	in	developing	this	industry	
in	the	state.

CONCLUDING REMARKS

The	Study	Committee	believes	that	implementation	of	its	suggested	actions	properly	positions	the	
state	for	the	present.		However,	the	rapid	pace	at	which	these	technologies	are	evolving	makes	it	
critical that the state regularly revisit this subject. A continuously evolving WCCI is essential for 
Connecticut	to	keep	its	status	as	an	attractive	and	globally	competitive	economic	entity.

Some	possibilities	for	regular	reporting	to	the	General	Assembly	on	advanced	communications	
technologies include the following:

•	 Identify	and	map	the	state	agencies	and	General	Assembly	committees	that	have	
responsibilities	related	to	advanced	communications	technologies.	Create	a	focal	point	
—	a	committee	or	agency	—	responsible	for	policy	development	and	assessing	future	
needs	to	assure	the	state’s	continuing	position	as	a	leader	in	the	deployment	of	these	
technologies.

•	 Develop	an	Advanced	Communications	Infrastructure	Advisory	Group/Board,	
including	representatives	from	both	the	public	and	private	sectors,	which	would	be	
charged	with	producing	a	periodic	report.	This	group	would	monitor	trends	and	
developments,	and	make	recommendations	to	ensure	that	Connecticut	keep	pace	with	
worldwide	competition.
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The	critical	importance	of	broadband	policy	was	recently	underscored	by	an	executive	order	
issued by California Governor Arnold Schwarzenegger in November 2006 entitled “Twenty-
First Century Government: Expanding Broadband Access and Usage in California” (Executive 
Order S-23-06), designed to stimulate the growth and utilization of broadband networks 
throughout	that	state.	The	study	committee	believes	that	this	critical	topic	warrants	equally	
high-profile attention in Connecticut.
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GLOSSARY

BPL:  Broadband over Power Line

DSL:  Digital Subscriber Lines

FTTH:  Fiber to the home

FTTX:  Fiber to the node, the curb, the home

Kbps:  Kilobits per second

Mbps:  Megabits per second

ROW:  Right of Way

VoIP:  Voice over Internet Protocol

WCCI:  World-Class Communications Infrastructure

3G:  Third generation technology
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APPENDIX A:  
CONNECTICUT’S BROADBAND INFRASTRUCTURE
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The Connecticut Academy is a non-profit institution patterned after 
the National Academy of Sciences to identify and study issues and 
technological advancements that are or should be of concern to the 
state of Connecticut. It was founded in 1976 by Special Act of the 
Connecticut General Assembly.

ViSion

The Connecticut Academy will foster an environment in Connecticut 
where scientific and technological creativity can thrive and contribute 
to Connecticut becoming a leading place in the country to live, work 
and produce for all its citizens, who will continue to enjoy economic 
well- being and a high quality of life.
 

miSSion StAtement

The Connecticut Academy will provide expert guidance on science 
and technology to the people and to the State of Connecticut, and 
promote its application to human welfare and economic well being.

goAlS

• Provide information and advice on science and technology to 
the government, industry and people of Connecticut.

• Initiate activities that foster science and engineering education 
of the highest quality, and promote interest in science and 
engineering on the part of the public, especially young people.

• Provide opportunities for both specialized and interdisciplinary 
discourse among its own members, members of the broader 
technical community, and the community at large.
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