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THE UNITED STATES WILL NOT MEET President 
Bush’s goal of universal broadband by the end of 
2008—not by a long shot. Th e number of subscrib-
ers to Internet services is growing faster than the 
adoption of “dial-up,” yet for the most part these 
subscribers are not connected to the broadband 
technology Congress described in 1996 as a two-
way communications service capable of high-speed 
delivery of data, voice, and video.
 Th is failure to connect over half the country to 
advanced telecommunications service is not a tech-
nological failure. It is a 21st century public policy 
failure. In the 1990s, policies established by the 
Clinton administration to encourage public/pri-
vate telecommunications partnerships, to connect 
schools and libraries to the World Wide Web, and 
to allow competitive service providers onto the net-
works of the local telephone monopolies all sped up 

the deployment of broadband around most of the 
nation. Th ese policies were either deliberately aban-
doned or hampered by the Bush administration.
 Th e increasing noise from Washington about 
the lack of a U.S. broadband policy obscures the 
fact that a policy choice was made by the Bush 
administration to rely entirely on “market forces” 
to determine how and where advanced telecom-
munications services would be deployed. Th at 
policy has failed.
 Th e goal of federal investment in broadband 
should be fi rst and foremost to ensure our ability to 
respond to threats to our homeland security and to 
natural disasters. And the result of administration 
neglect, industry intransigence, and the incompe-
tence of a Federal Communications Commission 
apparently “captured” by the industry it is supposed 
to regulate has left  the American people and most 
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policymakers with no clear idea where broadband 
services are deployed in the United States. 
 Th ere is no credible dispute that the United 
States has fallen behind Canada and France and 
Japan and a dozen other industrial countries in 
broadband deployment.2 Americans are not more 
adverse to new technology compared to our neigh-
bors to the north or our friends overseas. Th e dif-
ference is that these countries have moved ahead of 
the United States aft er having adopted one version 
or another of U.S. telecommunications policies 
established in the mid-1990s.3 
 In addition to leaving America less competitive in 
a global economy, this failure has left  the nation vul-
nerable and ill-prepared for real threats to our national 
security—the rationale behind the initial U.S. govern-
ment investment in the development of the Internet.
 Th e American invention of the Internet, of 
course, was preceded by heft y scientifi c invest-
ments beginning with the Eisenhower adminis-
tration for military purposes. In fact, the Internet 
developed despite “market forces” dominated by 
the not-so-invisible hand of the Bell telephone 
monopoly. While the development of the Internet 
has certainly benefi ted from global market forces, 
the “free market” blinders that prevent present-day 

U.S. policymakers from seeing beyond the interests 
of corporations must be removed. While Reagan-
era Republicans seem to don their blinders with 
greater pride, this is not a partisan issue. It was, aft er 
all, Vice President Al Gore who insisted that the 

“information superhighway” would not be built the 
way the U.S. highway system was built, but would 
instead be fi nanced by private enterprise.4

 If the United States is to catch up with other 
developed and developing nations, however, we 
must look beyond even the abandoned policies 
of the Clinton era and begin to move with greater 
urgency and resolve to address pressing disaster 
response and defense needs. Aft er all, the att acks of 
9/11 and body blow of Hurricane Katrina highlight 
for all but the most doctrinaire advocates of free 
markets that there is an exceedingly strong case for 
direct government investment in the deployment 
of advanced telecommunications services to build 
a safe, strong, and resilient America.
 Th e goal of federal investment in broadband 
should be fi rst and foremost to ensure our ability to 
respond to threats to our homeland security and to 
natural disasters. Directly connected to this goal is 
the availability of advanced telecommunications ser-
vices in our health care and educational systems—
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their communities are under att ack or threatened by 
a natural disaster. A concerted eff ort must be made 
to equip all Americans so they are able to commu-
nicate eff ectively when confronted by catastrophe.
 President Eisenhower understood the value 
of a robust transportation system at home to sus-
tain national unity and to promote defense needs. 
In announcing the new interstate highway system, 
Eisenhower called the eff ort “the National Defense 
Highway System,” citing his direct experience with 
a problem-laden military convoy from Washington, 
D.C. to San Francisco he took in 1919.
 Despite the squabbles of some local govern-
ment and business leaders who fought against a 
federal highway system, Eisenhower was convinced 
that America could do bett er. As Richard Weing-
off  reports in his excellent history of the interstate 
system, when Vice President Richard M. Nixon 
delivered an address before a 1954 conference of 
state governors at Lake George, NY, reading from 
Eisenhower’s detailed notes, he declared that the 
U.S. “highway network is inadequate locally, and 
obsolete as a national system.”
 Nixon then recounted Eisenhower’s convoy and 
then cited fi ve “penalties” of the nation’s obsolete 
highway network: the annual death and injury toll, 
the waste of billions of dollars in detours and traf-
fi c jams, the clogging of the nation’s courts with 
highway-related suits, the ineffi  ciency in the trans-
portation of goods, and “the appalling inadequa-
cies to meet the demands of catastrophe or defense, 
should an atomic war come.”6

 If America is to be ready “to meet the demands of 
catastrophe or defense,” all Americans need access 
to advanced telecommunications services in the 21st 
century, just as they needed access to an advanced 
highway system in the 20th century. But as the 9/11 
Commission noted in its report, the United States 
is not ready for a national emergency. And as every 
comprehensive analysis of the tragedy of Hurricane 
Katrina revealed, we are not prepared to handle a 
major natural disaster. Both of these experiences 
highlight the importance and the multiple failures 

the modernization of which is key to our nation’s 
ability to respond to threats to our national security 
and public safety immediately and over the coming 
decades. Without ubiquitous broadband our fi rst 
responders could be crippled by the lack of eff ective 
communications in the event of a terrorist att ack or 
natural disaster. Similarly, our educational institu-
tions need to be able to communicate quickly and 
eff ectively in case of a pandemic, as well as conduct 
R&D on all of the technologies needed to maintain 
our nation’s national defense and public safety.
 In meeting these goals, federal investment should 
make certain that the U.S. communications infra-
structure is continually upgraded, robust, redun-
dant, and able to withstand multiple threats and 
uses. Th e public should not be left  to rely on any one 
technology, but rather on multiple technologies—
each able to operate with the other, and each able to 
serve important needs if the other technologies are 
destroyed or compromised. Market forces will not 
guarantee this result.

INFRASTRUCTURE FOR A STRONG 

AND SAFE AMERICA

In small rural towns, in the crowded barrios and 
ghett os of urban U.S. cities, in those places where 
fi nancial institutions are not yet convinced they 
can get an adequate return on investment, Ameri-
cans do not have access to the communications 
networks they will need to keep them safe in the 
future.5 It is no coincidence that these same places 
hold our nation’s toxic waste dumps, our chemical 
plants, and our seaports and airports, yet we do not 
have the ability to communicate most eff ectively 
where we are most vulnerable.
 Th e Department of Defense has long been 
provided almost all the communication resources 
it needed to protect American interests overseas. 
What has been too oft en forgott en is the impor-
tance of equipping all Americans with the ability to 
participate eff ectively in the national defense eff ort 
at home. Americans take pride in assisting when 
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of U.S. communications services as warning sys-
tems or as systems to allow for the coordination of 
fi rst responders.7

Command and Control vs. National Leadership

A standard complaint of conservative defenders of 
the current telecommunications regulatory system 
regarding communications policy focuses on the 
supposed “command and control regulatory policies” 
of the federal government.8 Th ey argue that the heavy 
hand of regulation stymies the roll out of advanced 
telecommunications networks across the nation 
when in fact the tendency of the federal government 
historically is to exercise this “command and control” 
on behalf of the communications industry itself.
 Th e result of this regulatory protection of diff er-
ent bits of the telecommunications industry leaves 
the United States with balkanized communications 
capabilities. If the prevention or response to the 
terrorist att acks on 9/11—when New York City 
police, fi re, and rescue workers could not commu-
nicate with each other amid the chaos and carnage 
of that awful day—or the prevention or response to 
the failed levees overwhelmed by hurricane Katrina 
demonstrated anything, they demonstrated the 
need for bett er command and control.9

 Indeed, in the debate over communications pol-
icy, the term “command and control” is litt le more 
than a right-wing slogan. Outside of military opera-
tions this phrase has never accurately described 
either the policymaking process or the execution of 
policy in the United States. Even the federal highway 
system so important to Presidents Roosevelt, Tru-
man, and Eisenhower for military purposes, was the 
product of a contentious federal–state partnership.
 Still, there is no question about the importance 
of federal vision and leadership and funding.10 Th e 
importance of strong federal engagement in the devel-
opment of the national highway system is beyond dis-
pute. Th e same can be said of the importance of fed-
eral leadership in the U.S. space program, which led to 
the U.S. satellite industry, as well as federal leadership 

in the Defense Advanced Research Projects Agency, 
which spurred the research behind the Internet.
 Perhaps the most direct corollary to the national 
highway system in the U.S. telecommunications 
arena is the National Communications System. Th e 
NCS began aft er the Cuban missile crisis. Commu-
nications problems between and among the United 
States, the Soviet Union, and other nations helped 
to create the crisis. President Kennedy ordered an 
investigation of national security communications, 
and the National Security Council recommended 
forming a single unifi ed communications system to 
connect and extend the communications network 
serving federal agencies, with a focus on intercon-
nectivity and survivability.
 Th e NCS oversees wireline (Government Emer-
gency Telecommunications Service) and cellular 
service (Wireless Priority Service).11 Th e NCS is 
now part of the Department of Homeland Security’s 
Preparedness Directorate, and despite the increased 
att ention to the communication needs of fi rst 
responders on September 11, 2001, NCS failures 
and inadequacies were made obvious aft er Katrina.12 
In New Orleans, police offi  cers were forced to use a 
single frequency on their patrol radios, which “posed 
some problems with people talking over each other,” 
explained Deputy Policy Chief Warren Riley at the 
time. “We probably have 20 agencies on one channel 
right now.” And with litt le power to recharge batt er-
ies, some of those radios were soon useless.

How our country’s 

critical communications 

infrastructure is deployed 

is entirely determined

by private industry.
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 In southern Mississippi, the National Guard 
couldn’t even count on radios. “We’ve got runners 
running from commander to commander,” said 
Maj. Gen. Harold Cross of the Mississippi National 
Guard. “In other words, we’re going to the sound of 
gunfi re, as we used to say during the Revolutionary 
War.”13 As Sen. John Kerry (D-MA) said: “Th is is a 
further demonstration of our inadequate response 
to the 9/11 Commission’s recommendations 
and other warnings about the failures in our fi rst 
responders’ communications systems.”14

 How can these obvious communications failures 
still leave the United States groping for an adequate 
response? One of the biggest challenges we face 
is the tendency to see national defense and emer-
gency needs regarding communications as separate 
and unrelated to the communications needs of the 
American public. Th e NCS has established an elab-
orate set of protocols that make government com-
munications a priority over what is called the public 
switched network. Federal, state, and local govern-
ments pay substantial fees to use this communica-
tions network. But the determination over how that 
network is upgraded and deployed is entirely deter-
mined by private industry.
 We cannot have a robust, survivable, interopera-
ble communications system that protects the public 
if the public is treated merely as a mass of consum-
ers and not as an integral part of national defense 
and emergency response. Th e U.S. public remains 
vulnerable because our communications infrastruc-
ture is too oft en viewed only as a private business. 
Katrina and 9/11 remind us that access to advanced 
telecommunications service is a public need. We 
need national leadership to remind us of this, and 
insist on policies that address public needs.

ADVANCED TELECOMMUNICATIONS 

CAPABILITY IN THE 21ST CENTURY

In the 1996 Telecommunications Act, Congress 
indicated that advanced information and commu-
nication technology, or ICT for short, should pro-

vide the ability to send and receive data, voice, and 
video. Today, advanced ICT means the ability to 
send and receive high-defi nition video in real time, 
something that requires massive telecommunica-
tions power if the goal is for everyone to be able to 
do so. Further complicating this goal is that in emer-
gency situations communications systems become 
easily overloaded as people rush to their phones to 
check on loved ones.
 In the case of an emergency or national disas-
ter we need a capacity far greater than the market 
would support for even heavy shopping days. A 
starting point would be symmetrical speeds (both 
download and upload capability) of 10 gigabytes 
per second. Today, speeds of that magnitude are 
available only at the most important point-to-point 
interchanges of the Internet backbone or between 
dedicated military, fi nancial, educational, or scien-
tifi c institutions. Both fi ber and robust wireless ser-
vices have the potential to deliver these speeds in 
both directions.
 But the construction of one or even two robust 
communications pipelines into police stations or 
military posts would still leave the United States 
vulnerable. Th e sole reliance on only one or two 
sources of communications creates an inviting tar-
get and, at the very least, creates the potential for 
deadly communications bott lenecks. Telecommu-
nications businesses won’t help us solve this prob-
lem. At their best, they work to create greater effi  -
ciency by eliminating redundancy. At their worst, 
they work to eliminate any and all competition so 
that even effi  ciency doesn’t matt er.
 When reliability is essential, redundancy is 
highly valued. When lives are at stake, establishing 
alternative systems that can do as good a job as any 
designated primary system is routine. And while our 
policymakers speak of competition—sometimes 
even embracing competitive communications infra-
structures that might lead to alternative “consumer” 
choice—policymakers rarely seem to understand 
that alternatives are essential to national defense 
and emergency preparedness.
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 In fact, redundancy is so essential to public safety 
and national security that where private industry 
refuses to create these alternatives government 
must do so. Safety engineers consider redundancy 
a critical ingredient of creating a system with a high 
probability of safety. In the commercial aircraft  
industry, for example, pilots and passengers are 
assured of safety in part because redundant equip-
ment, including engines and sensors, are required 
by government regulation.
 In addition to redundancy, it is vital that the dif-
ferent systems and the equipment operating over 
these communications systems be interoperable. 
One unfortunate result of relying on private com-
petition is the tendency of competitors to develop 
systems which do not permit interoperability. A 
key failing of emergency response aft er 9/11 and 
Katrina was the lack of interoperable communica-
tions equipment.15

 Many of the problems of interoperability are 
the result of turf wars and not equipment limita-
tions. Federal policies to override local turf wars 
are essential. Th e Department of Homeland Secu-
rity has made it a priority to solve the range of 
problems related to interoperability.16 But again, 
interoperability must not be limited to operation 
over one infrastructure, but must cross all relevant 
communications platforms. Phones and computers 

must operate over wireline and wireless infrastruc-
ture, including competing wireline and wireless 
networks. Interoperability is a vital component of 
emergency service and a modern communications 
network. Closed “private” broadband networks 
stifl e not only innovation and service competition, 
they also limit the ability of all Americans to partic-
ipate eff ectively in response to natural disaster and 
terrorist att ack. If the United States is to compete 
eff ectively in a global economy and defend itself 
against global terrorist threats, then it must take 
advantage of the unique opportunities only pos-
sible with an open network.
 Federal law should require that all broadband 
networks are open to the att achment of any equip-
ment the user chooses—so long as it does not harm 
the technical operation of the broadband network. 
In addition, federal law should require broadband 
networks to be open to other information service 
providers and accessible to other networks, except 
for restrictions related to vital law enforcement or 
for network management.

Investing in Multiple Technologies

Our nation’s wireline infrastructure is inadequate to 
meet 21st century needs. Th e old telephone network 
is simply incapable of delivering the bandwidth to 
meet the emergency needs of today and the future. 
While eff orts have been made to upgrade the rela-
tively more modern cable infrastructure, there are 
too many rural communities where the cable sys-
tem has not upgraded to provide digital service. 
Even in our major metropolitan areas, gross defi -
ciencies are self-evident.
 Th e strain on the existing telecommunications 
infrastructure was obvious as call aft er call was 
blocked during 9/11. But this strain is obvious to 
anyone who regularly uses either the Internet or 
regular cell phone service in a major metropolitan 
area in the United States. Th e concerns that the 
Internet as presently constructed simply will not 
bear the amount of use projected over the next 

Redundancy is so 

essential to public safety 

and national security 

that where private 

industry refuses to 

create these alternatives 

government must do so. 
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fi ve years are longstanding. While more sophisti-
cated fi ltering and bett er emergency protocols may 
address this problem in the short-term, the strain 
on the nation’s telecommunications infrastructure 
will only increase as the call for greater bandwidth 
for video over the Internet increases.
 If meeting the communications needs of fi rst 
responders or panicked parents were simply a mat-
ter of “market forces,” then one would be tempted 
to applaud the telephone and cable companies for 
squeezing as much profi t as possible out of old tech-
nologies. But the challenge of communicating in an 
emergency should not be held hostage to even legiti-
mate profi t-seeking demands of private investors.
 In brief, the nation should be investing in the 
deployment of fi ber, powerline, wireless, and satel-
lite communications technologies. Th e combina-
tion of these technologies would ensure robust and 
ready communications services in case of a national 
emergency. What’s more, these technologies are 
readily available for roll out, as we will detail below.

OPTICAL FIBER

Th e most promising single technology that could 
deliver advanced telecommunications connectivity 
to homes and offi  ces everywhere is optical fi ber, a 
thin glass or plastic line designed to distribute light. 
Optical fi ber is distinct from the electricity that 
distributes communications through copper tele-
phone wires or coaxial cable. Th e light in optical 
fi ber permits transmission of digital data over lon-
ger distances and at higher rates than other forms of 
communications.
 Fiber optic products have been used for several 
decades in a variety of defense technologies designed 
for air, sea, ground, and space applications. During 
the high technology boom of the 1990s many pri-
vately held companies and public corporations built 
out vast fi ber optic networks even as telecommu-
nications companies beginning in the early 1990s 
began to upgrade their networks to incorporate 
fi ber technology. Yet only one large U.S. company, 
Verizon, has extended optical fi ber to the home.

 Th e immediate reaction from Wall Street to Veri-
zon’s plans was pessimistic. Verizon’s stock value in 
2006 dropped and investors pressured the company 
to scale back deployment or abandon the invest-
ment in fi ber to the home altogether. Th e reason: 
Investors saw litt le reason to back Verizon’s expen-
sive ($23 billion) proposition.17

 Nevermind that over time Verizon’s emphasis 
on delivering video entertainment alongside other 
telecommunications services so the company could 
compete with cable is now increasingly viewed as 
smart forward-thinking investment strategy. Unfor-
tunately, Verizon’s service areas are largely densely 
populated urban areas, and Verizon’s rural custom-
ers are not likely to get fi ber anytime soon. Other 
telecommunications companies, including AT&T 
and smaller, regional players, have no plans to pro-
vide their customers with fi ber optic service to the 
home.18 Again, the emphasis on market priorities, 
forward thinking or not, does not serve the goal of 
protecting Americans with the best communica-
tions service available in case of an emergency.
 Th ere are municipalities, however, that have 
deployed optical fi ber networks with the expressed 
intent of improving the communications capability 
of emergency workers. One example is Arlington 
County, Virginia, just across the Potomac River 
from Washington, D.C. Arlington fi refi ghters were 
the fi rst to respond on September 11, 2001, when 
the Pentagon was att acked by terrorists. Beginning 
with its 10 fi re stations in January 2002, by June 
2002 all 40 county sites were connected to a fi ber 
network. In 2005, Arlington extended the network 
to the nearby city of Alexandria, to facilitate inter-
agency collaboration.19

 Th ese are the kind of public investments that 
federal, state, and local governments all need to 
make in tandem with the private sector to ensure 
that households and offi  ces are all connected to the 
most readily available form of high-speed telecom-
munications. Ubiquitous broadband via fi ber optics 
is the best fi rst step that could be made by such a 
public/private partnership.
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POWERLINE COMMUNICATION

Broadband over power lines, known as BPL by 
industry insiders, is a promising technology that 
would make use of the extensive electrical power 
grid infrastructure to communicate digital signals. 
BPL, however, still has some kinks to be worked 
out. Both the electric grid and the home create 
what engineers call a “noisy” environment. Every 
time a device turns on or off , a pop or click is intro-
duced into the line.
 Indeed, BPL has developed faster in Europe than 
in the United States due to diff erences in power sys-
tem design philosophies. Large power grids trans-
mit power at high voltages to reduce transmission 
losses, and transformers that are near the customer 
reduce the voltage. Because BPL signals cannot 
pass through transformers, repeaters must be 
att ached to each transformer. In the United States, 
a small transformer typically services a single house 
or a small number of houses. In Europe, it is more 
common for a larger transformer to service up to 
100 houses. Delivering BPL over the power grid of 
a typical U.S. city will require many more repeaters 
as compared to a typical European city.
 Despite these challenges, BPL in the United 
States is on the rise, with about 6,000 BPL sub-
scribers nationwide as of 2006.20 According to the 
United Power Line Council, commercial deploy-
ments are up slightly, from six in 2005 to nine in 
2007. Trial rates, however, have fallen from 35 in 
2005 to 25 in 2007.21

 An indication of a possible increase in BPL pen-
etration, however, came in 2007 when DirecTV 
announced that it was gett ing in on the BPL mar-
ket. In a deal with Current Group, DirecTV plans 
to provide BPL service in the Dallas-Fort Worth 
and Cincinnati areas with a potential for much 
broader rollout. Not to be out done, Oncor, a sub-
sidiary of Dallas power company Energy Future 
Holdings Corporation—formerly TXU Corpo-
ration—has started to deliver BPL service and it 
recently passed 108,000 customer deployments, 
less than fi ve percent of its goal.22

 Th e rise in BPL deployment can also be traced 
to steps the FCC took in 2006 to support the tech-
nology by reaffi  rming an earlier decision that BPL 
providers have the right to provide data access 
using power transmission lines so long as they do 
not interfere with existing radio service. Still, oppo-
nents of BPL, including the aviation industry and 
the amateur radio community, have continued to 
voice the strongest concerns over the issue of pos-
sible interference with radio communication,23 
though there is some dispute among experts over 
the degree to which electricity over BPL actually 

“leaks” and thus interferes with an electromagnetic 
wireless signal.
 In a further boost, the FCC classifi ed BPL-
enabled Internet access as an information ser-
vice, rather than a telecommunications service, in 
November 2006. According to the FCC, “Th e order 
places BPL-enabled Internet access service on an 
equal regulatory footing with other broadband 
services, such as cable modem service and DSL 
Internet access service.”24 According to Joe Mar-
silii, president and CEO of BPL equipment maker 
and integrator MainNet Powerline Inc., 70 percent 
to 80 percent of the nation’s electrical grid will be 
equipped with BPL in fi ve to eight years.25

 Th is kind of rollout of BPL services, however, 
will not occur without a coherent policy advanced 
by those federal agencies responsible for keeping 
America competitive and secure. BPL could easily 
become the second ubiquitous source of broadband 
to all houses and offi  ces with a plug. With only a few 
technology hurdles to clear, and with FCC regulatory 
clearance already evident, BPL through a public/pri-
vate partnership could become available swift ly.

WIRELESS BROADBAND

As anyone who has att empted to carry on cell 
phone conversations in New York or rural America 
will att est, reliance on the most prevalent wireless 
technology in America would be misplaced.26 Cell 
phones are no less ubiquitous in big American cit-
ies than they are in London or Taipei or Toronto, 
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but somehow cell phones seem much more reli-
able in other countries.
 Coverage problems in the United States result 
from the lack of cell phone infrastructure—towers 
and repeaters—necessary to sustain a large number 
of users in the variety of locations. Th e infrastruc-
ture problems are directly tied to two factors. First, 
the costs to build that infrastructure at present out-
weigh the commercial benefi t, which is the profi t 
the telecommunications companies and their share-
holders think they can realize. Second, because cell 
phone service is seen only as a commercial need, 
there is litt le public will to assist in supporting the 
cost of this infrastructure development by allowing, 
mandating, or helping to fi nance the build-out of 
towers and repeaters.
 Coverage problems also result from the limited 
propagation characteristics of the spectrum set 
aside for cellular service. Most cell phone use in 
the United States is based on dated technology.27 
Advanced digital Internet protocols make pos-
sible voice, data, and video communications over 
mobile networks. Th ird-Generation or 3G broad-
band has been deployed eff ectively in the United 
Kingdom, Germany, Japan, and other countries, 
but the United States lags behind.28

 Th e creation of a next generation wireless 
broadband network is an important public policy 
goal. Th e public safety benefi ts of reaching this 
goal justify signifi cant federal funding to subsidize 
the development of such a network. One proposal 
is that the funding of a 3G public safety network 
could come by redirecting the billions of dollars 
designated to the federal government’s wireless 
network project—estimated between $5 billion to 
$10 billion—and which will only serve a limited 
number of federal agencies.29

 Th e focus, however, should not be on any one 
technology, but rather on the full funding of a pub-
lic safety network that utilizes wired and wireless 
infrastructure. Th e establishment of a public safety 
network can serve as a strong starting point for the 
development of a next generation network for com-

mercial purposes. A public safety network, however, 
should not be held hostage to commercial interests.
 Federal allocation of spectrum must be revised 
to allow for the deployment of advanced wireless 
technologies. Licenses for all current analog radio 
and television broadcasting must be revoked, aft er 
which at least 25 percent of this spectrum should be 
set aside for public safety purposes, and half of the 

“vacant” spectrum should be reserved for temporary 
experimental applications with a priority placed on 
those applications that serve public safety, health 
care, or educational institutions.

WI-FI AND WI-MAX

Wi-Fi is a digital wireless communications tech-
nology. Th e brand is owned by the Wi-Fi Alliance, 
a consortium of companies that have agreed to a 
set of interoperable products based on a standard 
(802.11) set by the Institute of Electrical and Elec-
tronics Engineers. Th ough the Wi-Fi Alliance appar-
ently originally intended the name to mean “Wire-
less Fidelity,” later statements from the consortium 
suggest the name is not an acronym or abbreviation.
 Wi-Max is an acronym for “Worldwide Interop-
erability for Microwave Access.” Th is was adopted by 
the Wi-Max Forum in 2001. Wi-Max adheres to the 
so called IEEE 802.16 standard and allows for higher 
speed networking across much wider geographic 
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distance than is currently possible with Wi-Fi. Both 
Wi-Fi and Wi-Max in the United States face the 
technical challenges of limited spectrum allocation, 
particularly when compared with Europe.
 As of mid-2007 there were over 400 counties 
and municipalities with wireless networks. Th ese 
networks are used for applications ranging from 
reading meters to managing traffi  c and provid-
ing Internet access. Most municipalities contract 
with private companies to build and operate the 
network, and understandably the private industry 
is primarily concerned about profi t. Th erefore, in 
addition to the technical challenges in the United 
States, there are substantial diffi  culties with the 
business model.
 Because of both the technical and business chal-
lenges, large-scale municipal wireless projects are 
fl opping in big cities all across the United States. 
Th e problems arising in Houston, Chicago, St. Louis, 
Philadelphia, and San Francisco are for the most 
part very similar: the infrastructure (nodes and 
towers) was not in place, and when private com-
panies were contracted to build the infrastructure, 
raising public money was diffi  cult. Plans to migrate 
to public from private service were complicated by 
the fact that the slower and less reliable Wi-Fi con-
nections are not able to compete eff ectively against 
incumbent wired (cable or DSL) Internet providers. 
As one reporter put it:

Th is summer was hard on urban Wi-Fi. Exhibit 
A: the extreme corporate shake-up at Earthlink, 
one of the biggest names in municipal wireless. 
In the same few days, the Atlanta-based Inter-
net provider abandoned its much-heralded 
proposal to build San Francisco’s wireless net-
work, faced a $5 million fi ne fr om Houston for 
missing a contractual deadline in rolling out 
that city’s network, and announced it would 
shed some 900 jobs—half of its staff —includ-
ing the company’s head of municipal Wi-Fi. In 
St. Louis, a $12 million plan stalled out this 
summer when AT&T and the city couldn’t 

untangle an electricity snarl… Th at plan is on 
hold indefi nitely. With these signs of the indus-
try buckling , Chicago offi  cials backed off  their 
plans to install a city network aft er failing to 
reach an agreement with either of the compet-
ing wireless providers.30

 Th e success stories of municipal Wi-Fi come 
from small towns. In St. Cloud, Florida, a truly city-
wide municipal Wi-Fi network exists at no cost to 
residents. Mountain View, California has a citywide 
wireless network owned by Google with free ser-
vice to residents. Both these networks operate over 
relatively small geographic areas: Mountain View is 
14 square miles; St. Cloud is 12 square miles. Of the 
400-plus American cities and counties att empting 
municipal Wi-Fi, most cannot off er it for free. Th ere 
are currently only 92 cities or towns with active 
municipal Wi-Fi networks.31

 Th e telecommunications industry nonetheless 
argues that the involvement of municipalities cre-
ates unfair competition for private organizations 
because of their ability to use public assets. Th e 
industry also argues that municipal governments 
do not have the necessary expertise to operate or 
maintain the technology and anyway should not be 

“picking winners” in a competition among techno-
logical alternatives.32

 Preoccupation with these industry concerns 
largely obscures the needs of public safety and 
emergency response. While neither Wi-Fi nor Wi-
Max will address all the communication needs of 
local communities, the establishment of these sys-
tems can help fi ll in the deployment gaps and assist 
in providing the important redundancy demands 
of emergency communication. Fixed microwave 
wireless communication systems can also help fi ll 
in critical gaps.33 Th e real problem is the tendency 
to look for easy answers rather than implement 
comprehensive solutions that should include Wi-Fi 
and Wi-Max. Federal leadership is needed to push 
forward a rationale for public investment that puts 
a priority on safety and emergency response.
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SATELLITE BROADBAND

Satellites in geostationary orbit can relay Internet 
speeds of about 0.5 megabits per second to the user. 
But satellite broadband typically allows for only 
80 kilobits per second from the user. In many rural 
areas this is a substantial increase over what is typi-
cally available. Although DirecTV and a few others 
have invested in making satellite broadband service 
a commercial competitor, it suff ers from serious 
competitive disadvantages. Bad weather and sun-
spot activity can cause unreliable signals and drop-
outs. Applications such as virtual private networks 
and voice over Internet protocol, or Internet tele-
phony, are discouraged or unsupported. And most 
satellite Internet providers abide by a Fair Access 
Policy, limiting a user’s activity, usually to around 
200 megabits per day.
 Perhaps the greatest commercial disadvantage, 
however, may be the delay that results from the 
44,000 miles a signal would need to travel from the 
user to the satellite company. Th is delay results in a 
connection latency of 500 to 700 ms, as compared 
with a latency of 150 to 200 ms typical for terrestrial 
Internet service providers.
 Still, new technology has decreased the weight 
and size of satellite antennae and receivers, which 
combined with computer tracking devices makes it 
easier to send and locate satellite signals. And perhaps 
the biggest advantage of satellite broadband, particu-
larly for emergency use, is that it can be established 
very quickly on a mobile unit that can avoid an att ack 
or be rushed to the scene of a natural disaster. Fixed 
towers and telecommunications conduits necessary 
for wired or terrestrial wireless services are much 
more vulnerable to att ack or natural disasters.34

 All these communications technologies—satel-
lite broadband, Wi-Fi and Wi-Max, wireless broad-
band, power-line communications, and optical 
fi ber networks—are available for local, state, and 
national government to warn and protect citizens. 
It is not a matt er of choosing one or the other, but 
intelligently investing in all these technologies and 
engaging in research to develop more. Government 

protection of the U.S. telecommunications indus-
try should take the form of ensuring that industry 
is protected in case of an att ack or natural disaster, 
it should not take the form of protecting industry 
profi t at the expense of national security. America 
needs a robust communications system for emer-
gencies the nation will surely face in the future.

WHERE ADVANCED ICT INFRASTRUCTURE 

SHOULD BE DEPLOYED

All government offi  ces, health care centers, primary 
and secondary schools, military, police and fi re, and 
emergency responders need access to advanced 
information and communications technology to pre-
pare for and respond eff ectively to natural disasters 
and terrorist att acks. Federal and state governments 
may bicker over their relative access to advanced 
ICT, but there is litt le disagreement over the need 
for access. Similarly, while there are disputes on the 
edges there is a general consensus that police, fi re, 
and emergency responders need this access.
 But there are other institutions in this country 
that require ubiquitous broadband access in order 
to help our citizens in times of crisis, the two most 
critical sectors being educational and health care 
institutions.

Health Care Centers

Health care centers face extraordinary burdens 
during and aft er emergencies. Th e victims of natu-
ral disasters or other catastrophes require medical 
att ention, as do the emergency responders who 
risk their lives. Th e ability to diagnose and monitor 
patients, to access patient records, and to commu-
nicate with pharmacists is increasingly dependent 
upon reliable communications systems within and 
beyond the hospital.
 Th e absence of robust and redundant commu-
nications systems in our community health care 
facilities puts at risk not only patients but those 
who risk their lives to keep the rest of us from hav-
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ing to enter the hospital. In addition, advanced 
telecommunications systems have proven to be 
eff ective in providing access to medical expertise 
even over great distances.
 A cardiac patient in a small military hospital in 
Guam, for example, was able to undergo a life-sav-
ing heart operation supervised by an expert doctor 
located 3,500 miles away at Tripler Army Medical 
Center in Honolulu. Th e surgery was relatively rou-
tine for Dr. Benjamin Berg, who was able to dictate 
the procedure to a less experienced colleague, mon-
itoring every move and heartbeat with a high-res-
olution video camera and instant sensor gathering 
data from the catheter as it was slid carefully into 
the right chamber of the patient’s heart.
 “Th e real-time information requires a continu-
ous broadband connection,” Berg said. “Th e delay 
in the transmission of data about pressure inside 
the heart would be unacceptable.”35 Imagine doc-
tors being able to help patients remotely as the 
health care centers in New York and the Gulf Coast 
were inundated.36

 Th e example cited above of the surgeon in 
Honolulu supervising an operation in Guam is 
but one of the remote care practices engaged in by 
the Veterans Administration system. Th e VA also 
works with the Alaska Federal Healthcare Access 
Network, which links nearly 250 sites including 
military installations, Alaska Native health facilities, 
regional hospitals, small village clinics, and state 
of Alaska public health nursing stations to provide 
various healthcare services using high-speed broad-
band services including satellite broadband.
 A VA study of a remote monitoring program dem-
onstrated a 40 percent cut in emergency room visits 
and a 63 percent reduction in hospital admissions. 
A separate Penn State University study estimated 
that remote home health monitoring for diabetes 
patients cut costs for hospital care by 69 percent. 
According to Jon Linkous of the American Tele-
medicine Association, “Broadband Internet access 
to hospitals is becoming a critical tool in the delivery 
of medical services.”37

 In addition to providing the communications 
infrastructure to local health care facilities, it is vital 
to increase support for both the National Institutes 
of Health and the Center for Disease Control. NIH 
has long demonstrated its importance in emergency 
and disaster readiness. One notable program is the 
University of California, San Diego and the Califor-
nia Institute for Telecommunications and Informa-
tion Technology’s $4 million WIISARD (Wireless 
Internet Information System for Medical Response 
in Disasters) project, which is funded by NIH’s 
National Library of Medicine.
 Th e WIISARD project allowed the San Diego 
Metropolitan Medical Strike Team to bring together 
scientists and engineers from the California Institute 
for Telecommunications and Information Technol-
ogy with local and state police, SWAT, fi re, HazMat, 
and other fi rst responders. In a simulation in 2005, 
the team was able to test the prototype of a video sys-
tem that allows medical personnel to view a 3D vir-
tual environment generated by a live video stream.
 In another new technology demonstration by 
the WIISARD project, fi rst responders were pro-
vided wireless personal digital assistants, or PDAs, 
outfi tt ed with soft ware to help them keep track 
of victims’ locations and triage status, capturing 
important medical data at the point of triage and 
transmitt ed that immediately back to hospitals and 
a command center using a Wi-Fi network. Accord-
ing to Jacobs School of Engineering computer sci-
ence and engineering professor Bill Griswold, San 
Diego’s Metropolitan Medical Strike Team “has 
realized that law enforcement is an integral part 
of medical disaster response, and to bett er coordi-
nate that, they anticipate that technologies like this 
can be useful in communicating from law enforce-
ment to medical responders without distracting 
law enforcement from their duties.”
 Griswold adds that “we’ve also had some inter-
est from SWAT offi  cials because these technolo-
gies would allow SWAT teams to communicate 
information silently back to their commanders. 
Currently they have to use hand signals or radios, 
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both of which put them at risk from exposing their 
positions.” Continued NIH funding to support this 
work is critical in keeping the nation safe and pre-
pared for emergencies.38

 Similarly, but on a national scale, the Center 
for Disease Control and Prevention is an essential 
health care institution in emergencies, particularly 
in an age of biological weapons and biohazards that 
spread as a result of natural disasters. Whether it 
is containing the threat of anthrax or limiting the 
spread of waterborne human disease, it is essential 
for the CDC to have eff ective communications 
capability in the fi rst hours of an emergency.39

Educational Institutions

In 1957 America rested assured of its status as a sin-
gular world power, convinced of her superiority on 
every front aft er the victory of World War II, aft er 
the development and detonation of an atom bomb, 
and aft er the resurgence of the economy that fol-
lowed the Great Depression and allowed the United 
States to contribute to the rebuilding of Europe. 
America could fi nally rest, and rest easy. And then, 
in October of that year, America’s rest was rudely 
interrupted by Sputnik.
 Th e Soviet Union’s launch of an orbiting satellite 
haunted the American dreamscape with the sudden 
threat of communist missiles raining down from the 
skies, which sent school children under their desks 
to duck and cover. Th e Director of Development for 

the Army Ballistic Missile Agency at the time, Ger-
man rocket scientist Werner von Braun, testifi ed 
before a subcommitt ee of the House Committ ee 
on Education and Labor:

Modern defense programs…are the most com-
plex and costly, I suppose, in the history of man. 
Th eir development involves all the physical sci-
ences, the most advanced technology, abstruse 
mathematics and new levels of industrial engi-
neering and production. Th is…require[s] a new 
kind of soldier, who may one day be memorial-
ized as the man with the slide rule…It is vital 
to the national interest that we increase the out-
put of scientifi c and technical personnel.40

 Sputnik’s wake-up call led directly to the estab-
lishment of the Defense Advanced Research Proj-
ects Agency, or DARPA, which is credited for 
inventing the Internet. It also led directly to the pas-
sage of the 1958 National Defense Education Act. 
Th e NDEA allocated approximately $1 billion in 
funds to supporting research and education in the 
sciences through 1962.41 Th e connection between 
education and defense could not be clearer.
 Of course, educational institutions must have 
robust communications systems to warn and protect 
teachers and students. But to focus solely on Ameri-
can schools because they might be targets holding 
our children, our most valuable assets, would be to 
miss the lessons of the past. Our schools, whether at 
the elementary or at the graduate school level, must 
have the most advanced information technologies 
available if we are to develop the minds we will need 
to protect ourselves and fi nd solutions to the various 
complex challenges in an increasingly complex world.
 U.S. students and teachers must have ready 
access to the most advanced information tech-
nologies available. To deny this access because a 
government investment may challenge the inter-
ests of private corporations misses the larger point 
that not doing so will rob those corporations of 
the very minds they need to stay competitive. To 
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deny access to this technology may rob the nation 
of the resources it needs to save itself.
 Th e importance of making advanced communi-
cations technology available to schools and students 
has been the subject of hundreds of reports over the 
past 50 years. Information technology leaders in 
higher education were actively engaged in planning 
and deploying the networks that led to the forma-
tion of what many think of as the original Internet, 
the NSFnet of the late 1980s, along with successful 
eff orts to generate congressional support for scien-
tifi c and academic networks, leading to the High Per-
formance Computing Act of 1991, and the National 
LambdaRail eff ort to build an all-optical, facilities-
based network for leading edge science and research.
 Th e value of advanced broadband infrastructure 
is apparent in fi elds such as astronomy and genom-
ics, but e-learning has barely scratched the surface 
of its potential.42 Students, particularly those who 
are not living at school, continue to have diffi  culty 
accessing broadband service. Undeterred, conser-
vatives in the telecommunications industry con-
tinue to att ack the Universal Service Fund program 
established by the 1996 Telecommunications Act, 
and have sought to undermine its eff ectiveness 
since its inception.
 Yet the eff ectiveness of this program is undeni-
able. In 1998, at the beginning of the implementa-
tion of the USF program, only 14 percent of public 
school instructional classrooms were connected to 
the Internet; as of 2003, classroom Internet access 
was at 93 percent.
 Nearly all public library outlets today are now 
able to off er some Internet access. Yet in each funding 
year since 1998, requests for E-Rate discounts vastly 
exceed the $2.25 billion made available. Despite 
the clear need and success of Universal Service, the 
Bush appointees at the FCC have threatened sup-
port for the fund by excluding cable companies pro-
viding advanced telecommunication services from 
the requirement of a universal service contribution.
 What’s more, in 2004 the FCC suspended the 
E-Rate program for three months. Th e ostensible 

reason: Th e FCC determined that the Antidefi -
ciency Act, which bars federal agencies from obli-
gating funds without adequate cash on hand to 
cover those obligations, applied to the E-Rate.
 Th e Universal Service Fund subsidizes the 
schools and libraries, the poor (Lifeline and Link-
Up), rural telecommunications services, or telemed-
icine applications. When the Bush administration 
limits contributions and stalls funding it is heading 
in exactly the wrong direction. All Americans should 
have access to advanced telecommunications ser-
vices whether they are poor, living in high-cost rural 
or urban areas, or living on fi xed incomes.
 Citizens remain our fi rst line of defense and 
response in a natural disaster. If Americans are not 
connected, deployment will make litt le diff erence. 
USF support for advanced telecommunications 
services are clearly needed if all Americans are to be 
connected. A renewed commitment and a national 
broadband policy that puts universal access at the 
top of the list are past due.

CONCLUSION

Th e United States needs to move forward in a coher-
ent fashion to deploy advanced telecommunications 
infrastructure, but not because we want to be num-
ber one. We have vulnerabilities at home that need 
to be addressed with some urgency. Th e possibilities 
resulting from the synthesis of powerful networks, 
computers, and databases have been the subject of a 
variety of blue ribbon panels, most notably the U.S. 
National Science Foundation report on cyberinfra-
structure in 2003.43 Five years later another panel 
is in order, with recommendations ready for a new 
administration and a new Congress.
 Th e fi rst work of such a panel should be to get 
accurate information on the deployment and capa-
bility of the various communications networks now 
operating in the United States. Th is paper has dis-
cussed a range of basic principles to meet the ends 
of national security and response to natural disas-
ters. Th ose principles include:
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 We have a wide range of technologies available 
to communicate eff ectively. We should not choose 
between satellite broadband, Wi-Fi and Wi-Max, 
wireless broadband, power-line communications, 
and optical fi ber networks—all of these technolo-
gies should be invested in along with new developing 
technologies to protect our defense and emergency 
needs at home. Because our citizens are our fi rst line 

of defense or response, we need to make a commit-
ment to universal service regarding advanced tele-
communications services for all Americans.
 As President Eisenhower said in 1955, “Our 
nation is sustained by free communication of 
thought and by easy transportation of people and 
goods.” Our dependence on communications sys-
tems makes them more critical now than ever before. 
And as we pulled together and committ ed to the 
development of highways, satellites, and schools to 
win the Cold War, we must pull together now. 
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