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This is a short briefing paper prepared for the public consensus conference on municipal broadband at Santa Clara University.  It is intended to serve as an introduction to the issues and to provide background information to help begin the community panel’s deliberations.  The paper is organized as a set of questions and the potential answers to them.  
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1. What is broadband?

“Broadband” is a higher-speed transmission of data over a connection that is "always-on."
  This means a broadband connection is online and ready to go 24 hours a day. Nothing has to be turned on or dialed up in order to use it. Direct Subscriber Line (DSL) and cable modems are two examples of always-on technologies.

As a result of advertising by cable and telephone companies, the public tends to use the term “broadband” to describe DSL or cable modem service.  However, government agencies and the engineering community usually define broadband service based on transmission speed – the number of bits of data transmitted per second.
  Transmission speed is often measured in kilobits per second (kbps), which means thousands of bits, or megabits per second (mbps), which means millions of bits per second. 
The major reason for defining broadband in terms of speed is that it avoids confusing broadband service with a particular way to deliver service.  Instead, the term embraces all technologies that provide transmission at particular speeds, including DSL, cable modem, WiFi (“Wireless Fidelity,” or wireless transmission), broadband satellites, and even Broadband delivered over Power Lines (BPL). 
A chart describing the major commercial forms of broadband service, as well as slower dial-up service, is provided at the end of this paper in Appendix A.  
2. How is broadband different from dial up?
Broadband allows for more rapid transmission of information than dial-up.  For instance DSL or cable modem broadband allow upload speeds (from your computer to Internet) of 128 kbps and download speeds (Internet to your computer) of up to 1.5 mbps.  Broadband upload speeds are more than twice as fast as dial up and broadband download speeds are more than 5 times faster than dial-up.

3. Why is broadband access important?
According to several sources, making high speed Internet access available to all is an important national goal. The Telecommunications Act of 1996 directed the Federal Communications Commission (FCC) and states to encourage the spread of advanced telecommunications. President Bush has stated that all Americans should have affordable access to broadband by 2007.  Leaders in government, business, and education are placing increasing importance on access to broadband because they believe that it has many benefits for individuals and society. Broadband is seen as:

· a critical economic engine that can provide jobs for communities 

· a tool for education and lifelong learning

· a means of improving government efficiency and communication with citizens 

· a way for people to become more informed and active citizens
· a means for delivering better medical care and emergency services (police, firefighting, disaster relief, homeland security)

· the main way to get 21st century news and entertainment

· a way to close the digital divide (the gap in Internet access and usage between rich and poor Americans, urban and rural Americans, and some people of color and the rest of the country)
· a way to reduce pollution and traffic by allowing more people to work from home
The goal of universal broadband access has not yet been achieved in the United States.  Indeed, the United States is not even a world leader in broadband access.  Depending on the source, the United States is ranked somewhere between 12th and 16th among the world’s countries in the percentage of all inhabitants that subscribe to broadband.
  In South Korea, Hong Kong, Singapore and Taiwan, more than 50% of residents get broadband, while only 33% of Americans get it.
 The chart in Appendix B at the end of this paper shows how the US ranks compared to other countries. 
According to the World Economic Forum, the United States ranks as the “second most competitive economy in the world, and is first in technology and innovation, first in technological readiness, first in company spending for research and technology and first in the quality of its research institutions.”
  Yet many policy makers and politicians are concerned that of the United States lags in broadband, we cannot continue to be competitive, and cannot share the benefits of economic growth with all residents.
Not only is broadband less widely available in the United States than in other countries, it is also slower.  While the speed of DSL and Cable Modem service are faster than dial up, they are not as fast as broadband speeds offered in other countries.  For instance, Japan provides its citizens with broadband speeds 16 times faster than those available in the United States.

4. Who has access to broadband and why?
Unfortunately, it is not as easy to estimate broadband access as it could be if the federal government gathered better information on the subject.  The Federal Communications Commission (FCC) measures the percentage of Americans who live in zip codes that are served by at least one broadband provider, not the percentage that are actually subscribing.  This method tends to overstate the availability of broadband, especially to groups least likely to have broadband access.  

More reliable information is provided by surveys of the public, such as a recent study by the Government Accounting Office.  According to this study, an estimated 28% —or about 30 million— American households subscribed to broadband service in 2005. These households subscribed to DSL and cable modem service in roughly equal numbers.  In addition, 30% of households subscribed to a dial-up Internet service, and 42% did not access the Internet from their home (see Figure 1). Rural households were less likely to subscribe to broadband than urban and suburban homes.
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In addition, roughly 22% of Americans state that they have never accessed the Internet or used email and do not live in households connected to the Internet.  They also profess to having no desire or need for the Internet.  The vast majority of these Americans are over the age of 65 and have less than a high school education.

There are several reasons that explain why a household does or does not have broadband.
Income: Income is probably the strongest influence.  In early 2006, 68% of families that earned over $75,000 a year had broadband at home, while just 21% of households making $30,000 or less had home access.
 The study suggested that computer and broadband service prices were partially responsible for the lower access rates of low-income households.  Unequal access between children from low-income homes (making less than $15,000 per year) and high-income households (making more than $75,000)  has been especially stark.  In 2003, low-income children were:

· half as likely to have a computer at home
· one-third as likely to have the Internet at home

· one-seventh as likely to have broadband at home

Race: White households are more likely to subscribe to broadband than households of other races.

Education: Households headed by college graduates are more likely to adopt broadband than households headed by someone who did not graduate from college.
  
Age: Households headed by young adults are more likely to adopt broadband than households headed by persons over the age of 50.
  
Location: Rural households are less likely than suburban and urban homes to subscribe to broadband, probably in part because of high-speed service is less available in rural areas.

Disability: People with disabilities are about half as likely to use the Internet as people without disabilities, and the disabled in rural areas have especially low rates of Internet use (26.7%).
  There are several reasons for these differences. Computer hardware and software adapted to the needs of people with limited vision, hearing, dexterity or mobility can be expensive.  People who depend on this kind of “assistive technology” to use the Internet are often limited to using the Internet in places where it is available, which may not include public libraries, schools, or others’ homes.  People with disabilities are less likely to have workplace Internet access because fewer are employed.  And many web sites are not designed to be accessible to screen reader software used by the blind.  
Price and usage: The price and attractiveness of broadband affect how many households subscribe (or household “take rates”).  Even as prices decline in some areas, cost remains a significant barrier for many households.  Many uses of the Internet, such as gaming, Internet telephony (or “Voice over Internet Protocol”), and music and video downloads, either require or operate more efficiently via broadband than with dial-up.  But dial-up is more than adequate for people only interested in using email.  Decisions to access the Internet and/or upgrade to broadband also depend on whether people see the content available online as relevant to their lives, including whether it is in a language they understand.  For example, some seniors do not use the Internet because they prefer to communicate with family members by phone.  They may also be unaware that they could use the Internet to make phone calls more cheaply. Some parents do not get Internet service at home because they are concerned about their children viewing pornography.
Bundled Services: In addition, more people may use broadband in areas where service providers are able to offer video, voice and data services (or “triple play”) to subscribers.
  In the minds of customers, this would make broadband part of a standard communication package rather than an extra service.
4. Why is broadband access important to California?
In the future, equal opportunity to participate in California’s economic and political life may depend in part on broadband access.  If so, increasing opportunities for all residents will require us to address existing inequalities in broadband access as California’s population changes.  These inequalities of access are based primarily on income, race/ethnicity, physical ability, age, and geographical location.  These groups of people are sometimes referred to as “the underserved,” because they are less likely to have access to high-speed Internet service than other groups.
Income inequality is growing in the US and California.  The economic growth of the 1980s and 1990s was not shared evenly among the poor, the rich, and the middle class. Instead, the top fifth of families fared substantially better than other income groups.  In the late 1970s, the richest 20% of California’s families had average incomes 7.6 times as large as the poorest 20% of families. By the late 1990s, that ratio had grown to 11.0. This increase in inequality was the fourth greatest among all states. The gap between California’s rich and middle class also increased. This increase was the fifth greatest in the nation.
  Having a low income is often the strongest reason why people do not subscribe to broadband.
In terms of race and ethnicity, California has become a "majority-minority" society. At present, no racial or ethnic group in the state is in the majority since non-Hispanic whites now make up less than 50% of the state's populace.  Over the past twenty years, the state’s African-American population has held stable, while the Latino and Asian communities have grown.  In the next 20 years, California’s population is projected to grow rapidly from 34 million to 45 million.  Most of the state's new residents will likely be Latinos and Asians. However, there is still unequal access among racial/ethnic groups to education, financial capital, public services, health care, and political participation.  For example, in the year 2000, whites still comprised three out of every four California adults who voted, had college degrees, owned homes and stocks, earned annual household incomes of $60,000 or more, and used the Internet.
   We saw earlier that white households are more likely to subscribe to broadband than those of other races.
Broadband access will be increasingly important for allowing the aged and those with physical disabilities to participate fully in society.  The number of Americans aged 65 or older is expected to more than double in the next fifty years, from 36.3 to 86.7 million.
  This will likely contribute to greater numbers of people living with physical disabilities, yet capable of contributing to the workforce and their communities if given the chance.  The Internet might help give less mobile and low-sighted people that chance.  Yet elders make up a large percentage of those who have never used the Internet and are less likely to subscribe to broadband than younger people, and many disabled people must overcome technical barriers to Internet accessibility. 
Finally, California’s rural households and communities could benefit most from the economic opportunities, distance education, telework, and cultural and civic participation that are enabled by greater Internet connectivity.  However, at present rural communities are less likely than urban and suburban areas to have high speed Internet service providers offering service in their areas.
The state’s governments and corporations, which deliver information and services to California's citizens, also have been undergoing significant changes. They are increasingly relying on telecommunication and broadband networks to operate more efficiently.  This means that access and familiarity with using telecommunication networks is becoming essential for the recipients of goods, services, and benefits. 

Banks increasingly encourage network and web-based transactions to reduce costs and increase revenues. Health care providers are giving more care through telemedicine.  Schooling relies more on the Internet every day. Employers require more and more job applicants to be computer and Internet literate.
One of the developments that will affect California's changing population for better or for worse is the access of its citizens to broadband networks. If people of color, low-income people, seniors, people with disabilities, and rural residents do not attain greater access, they will be less likely to participate fully in society.  They may not be able to support themselves with work and contribute to sustaining our economy.  As a result, the state could suffer from a shrinking pool of educated workers, a shrinking tax base, less consumer spending, and more demand for social services.  

6. How is broadband deployed and why?
Telecommunications companies’ decisions to offer (or “deploy”) broadband in different areas are influenced by several factors:  markets, technology, regulation and resources.  
Markets: Companies consider the cost of deploying and operating a broadband network as well as the likely demand for the services.  The ideal markets are densely populated areas on flat ground. In areas with low population density and/or hills, companies are reluctant to build broadband networks because it costs more and the likely return on their investment is lower.  In addition, the farther an area is from a major city, the more costly it is to serve.  For these reasons, rural areas are often deemed less preferable as potential broadband markets.  However, even in markets with high density and flat terrain, a new broadband entrant such as wireless, satellite or BPL must think about how much competition it will face from existing providers such as telephone (DSL) and cable television (cable modem).  Even if there is little competition at first, DSL and cable modem providers may move into an area in response to a new competitor.
Technology: Technical factors may affect deployment even if population density, terrain and competition factors are favorable.  For instance, currently, DSL service is limited to customers within three to four miles of a telephone company central office.

Regulation and resources: Government actions also affect deployment.  Deployment in rural areas has been facilitated by access to federal universal service fund subsidies
 and grants and loans from the Rural Utilities Service of the U.S. Department of Agriculture.  State and local governments often offer favorable loans to service providers or reduced taxes to persuade them to offer service.  Deployment can also be affected by access to rights of way or pole attachments necessary to lay or string cables and install other equipment required for service.  Local policies regarding wireless tower placement and the ease or difficulty in acquiring a cable TV permit (or “franchise”) affect deployment decisions as well. 

7. What efforts are being made to provide broadband quicker and more equally?
Some people confuse efforts to provide broadband more quickly and efforts to provide it more equally. The two are not always the same.  Some projects to introduce broadband to new areas do not try to provide services to low income, inner city and rural communities. By contrast, efforts to achieve more equal deployment specifically focus on providing greater access to such communities.
Providing service quicker: Governments have sought to make it cheaper for companies to enter the broadband market by reducing regulations that can cost money.  The FCC has freed telephone providers of DSL and cable television providers of cable modem service from some traditional regulations.  For instance, telephone companies that offer their own DSL service do not have to offer competitors’ DSL services over their wires.  The FCC also allowed wireless broadband services to transmit information using some parts of the spectrum (frequencies) that are less regulated.  And the FCC, has recently allowed educational broadcasters to lease a portion of their spectrum to local governments to use for wireless broadband.  

States and local governments (or municipalities) have also lifted regulations to try to speed the spread of broadband.  Recently the California Public Utilities Commission (CPUC) limited its regulations to make it easier for broadband providers to offer service over power lines.  Similarly, states and municipalities have streamlined their right of way policies to afford more immediate access to streets and pole attachments necessary for providing service via traditional telephone or cable wires, fiber and wireless systems.    
In all of the cases, governments have tried to encourage wider and more rapid deployment of broadband by reducing, eliminating or avoiding regulation that might increase the cost of entry into or operation in the broadband market.  

Providing service more equally: Efforts to achieve equal access to broadband take several forms.  In addition to relaxing regulation (discussed above), government may offer subsidies and low-cost loans to private firms seeking to expand the reach of broadband.  
Subsidies: Federal subsidies in the form of universal service funding and state subsidies like the high cost fund in California are used to help finance the cost of broadband deployment to rural areas.  The subsidies are necessary because the cost of deploying facilities and/or the cost of providing services requires the provider to charge a price that members of the communities in question would be unable to afford.  These universal service fund subsidies are made possible by requiring large telecommunications carriers to contribute into a fund used to maintain the system.  The carriers in turn pass on the charges to business, urban and high end telephone subscribers who pay for service at a higher rate to reduce the rate otherwise charged to low income, inner city or rural subscribers.  Similar charges are made by the states to accomplish similar goals.  
The federal and state subsidy programs are under significant pressure. More people are eligible for subsidies but the pool of money for subsidies has begun to shrink. For example, rural communities have won more support for telecommunications in the countryside.  Meanwhile, there are fewer funds to help pay for these subsidies because much of this money comes from extra charges on traditional telephone service delivered via wires (“land lines”).  People are replacing many of the calls they used to make on telephone land lines with newer services and technologies like email, wireless telephone and Internet telephony (Voice over Internet Protocol).  When people use these newer, often cheaper services, they do not have to pay as much into the subsidy programs or are not required to contribute at all.
Loans: Governments have also established loan programs to help rural areas get broadband. The federal government has a loan program called the “Rural Development Community Connect Grant Program” that is provided by the U.S. Department of Agriculture.  California has established its own rural loan program.
8. What is municipal broadband?
Municipal broadband generally refers to projects begun by local governments to provide high-speed Internet service.  Some of these projects aim to make broadband available to residents sooner than private companies have been able to provide it.  Other projects aim to provide broadband to people who cannot afford existing broadband service.  And some projects try to do both.  
Local governments are pursuing their own broadband projects because they believe broadband access will deliver the many benefits listed on page three of this paper. Governments are also responding to concerns that telecommunications companies tend to offer services to some areas of a market but not others that are seen as less profitable (because more low-income people live there, for example).  Some critics call this “electronic redlining,” a term that implies conscious discrimination against particular areas.  Others argue that it does not matter whether companies intend to discriminate or not.  If they refuse to serve lower income, minority, rural or other communities, those communities suffer the same effects, regardless of a provider’s motive.  
Telephone and cable companies, along with politicians who agree with them, are the main opponents of municipal broadband.  They have convinced at least 15 states to pass laws prohibiting their municipalities from building, owning, or operating broadband networks.  California does not have such a law.  There is also some support in the U.S. Congress for municipal broadband.  Senators John McCain and Frank Lautenberg have introduced a bill that would forbid states from preventing local governments from offering broadband.  But this bill has not become a law.

Over 300 municipalities around the country have deployed or are planning their own broadband networks.  In the Bay Area, San Francisco has contracted with Google and Earthlink to bring wireless Internet access to a 49-square-mile area of the city at an estimated cost of $18 million.  Wireless Silicon Valley, a coalition of more than 36 municipalities, has selected a private consortium of companies to build a wireless network that will cover the entire valley from South San Francisco to Gilroy, as well as Santa Cruz, Fremont, and Newark. In contrast, San Jose has taken a more cautious approach.  The City Council has voted to extend free public Wi-Fi service from a handful of current “hotspots” to the city’s parks, public libraries, and much of the city’s downtown, but has not rolled out plans to blanket the city with free service.  See appendix C at the end of this paper for a full list of municipal broadband projects in California.
Municipalities have many different visions of how to carry out their projects, including differences over:

· what is the best technology to use

· whether governments should build and operate these networks themselves or contract with private companies to do so

· and whether the projects should provide additional resources to make broadband accessible to underserved groups.  

Technology: Municipalities may use a combination of technologies to offer broadband, but most local governments are currently choosing Wireless Fidelity (WiFi) technology.  As you can see in Appendix A, WiFi has strengths and weaknesses compared to other technologies.  One concern about WiFi is that the signal is not strong enough to deliver service inside many buildings.  This means that people will likely have to buy receivers (at a cost of around $100 apiece) to get a wireless signal inside most homes, businesses, libraries, and community centers.  Some people argue that an emerging wireless technology, called WiMax, might be the better choice, because it can deliver service to wider areas and get inside buildings easier.  But right now it is more expensive. 
Ownership: Municipalities seeking to accomplish the projects may employ different ownership models.
  These models include network systems that are: 
· owned and operated by the municipality; 
· owned and operated by a private company; 

· a joint partnership between the municipality and a private company (this model is being used by Wireless Silicon Valley, Portland, and San Francisco)  
Figure 2 explains the models more fully.

Figure 2. Municipal Broadband Ownership Models
	Model
	Municipal Involvement

	Owned and Operated by Municipality
	Usually contracts out network construction

May pay private firms to construct, operate & maintain network

Maintains help desk for customers

Usually out-sources Internet Service Provision (ISP)
May use network solely for police, fire, emergency and other city services

Owns the network to provide city services but sells excess capacity to ISPs, which then offer services to citizens



	Owned and Operated by Private Provider
	Streamlines construction permit process

Streamlines franchise request & approval  process

Makes no financial investment in network

Private provider bears all the risk

May act as ISP

	Joint Partnership between Municipality and Private Provider
	Streamlines construction permit process

Allows provider to build, own, and run network

Provider bears the financial risk

Provider is not under contract with municipality

Ownership does not confer exclusive access, other firms use the network to provide service

Provider trades cash & discounted or free service for access to city assets 


Additional resources:  Some cities have negotiated with their private partners to provide additional support to make municipal broadband accessible to underserved groups.  These efforts are often called “digital inclusion” projects.  The resources they provide might include computer hardware, software, service discounts, training in how to use the Internet, and even content likely to be relevant to people who do not use the Internet much now.  For example, Philadelphia convinced Earthlink, which is providing service to the city’s network, to offer: 
· $4 million up front and annual contributions of 5% of Earthlink’s revenue in Philadelphia to pay for 10,000 computers and training forlow-income families and minority businesses, as well as grants and low-cost or no-cost computer loans to disadvantaged households 
· Discounted service at $9.95 per month to low-income households
· Free access in 22 hotspots throughout the city
  
9. What are the arguments for and against municipal broadband?
The first question this conference will address is whether governments should become involved in creating municipal broadband networks.  We will explore many arguments on both sides in depth.  Here are some of the major arguments, in a nutshell.

Arguments for municipal broadband
1) Broadband will become a basic public need - like public education and utilities (roads, water, and so on) 
· In the near future, all communications may be carried by broadband, including television, radio, telephone, email, and the World Wide Web
· Because all people will need access to participate fully in society, government has a responsibility to ensure that broadband is available and affordable

· Broadband will improve education, for example by enabling parents and teachers to communicate more easily, enriching classroom learning and research with Internet resources, and offering more affordable and convenient online courses to students who work, the disabled, and others who cannot get to a classroom easily

2)  Municipal broadband will provide important public benefits, including:

· Community economic development and job creation
· Maintaining economic competitiveness of cities or regions

· Education or lifelong learning

· Civic participation

· More efficient and improved government services (medical, police, fire, etc.)

· Making broadband more affordable for all residents

· Increasing Internet access to underserved groups (low-income, seniors, disabled, people of color, rural residents)
3) No one else will provide affordable broadband access to all residents
· The federal government has not required the telecommunications industry to provide service to all markets and communities in the way it once required telephone companies to do

· Cable and phone companies have failed to 

· offer service to underserved communities

· offer affordable service in areas where it is available
Arguments against municipal broadband
1) Government will have an unfair competitive advantage over the industry

· Municipalities could rely on tax dollars or bonds to build systems and not be subject to the market pressures a private company faces
· Municipalities also control rights-of-way and the issuance of permits necessary to construct facilities, so they might favor their provider over private competitors

· Municipalities could exempt their systems from many of the regulations that private companies must comply with
· Municipalities that invest in wireless networks will be able to provide higher speed service more cheaply than cable and telephone companies, which had to invest in slower technologies that cost more to deploy 

· Thus, cable and telephone companies will not be able to be able to gain back their investments in broadband

· This will discourage new investment by cable and telephone companies in broadband
2) Governments will be less efficient in providing service over the long run

· One study has suggested that the financial case for municipally-owned  commercial broadband fiber systems is in doubt because many currently are operating at a loss
  
· The study also argues that the prospects for the longevity of wireless municipal systems is also in doubt because of the uncertain nature of public demand for services and the near term development of other competitive technologies
· Taxpayers should not bear the financial risk of governments’ choosing a technology that is rapidly outmoded or a service plan that fails to recoup taxpayers’ investment

10. What are the questions about how municipal broadband should be offered?

If you decide that governments should involve themselves in creating municipal broadband, there are still some important questions to ask.  Here they are, in brief.

1) How should municipal broadband networks be paid for and run to maximize public benefits, especially to underserved communities?  

· Who should pay for, own, and operate the network? 
· Financing: should municipalities rely on private investment by the company that will end up running the network?  Should local governments use public funds to pay for building the networks?  Or should municipalities pursue public-private partnerships with companies to build and operate the system?
· Ownership: Should municipalities maintain public ownership or allow private ownership of the network?
· Service provision: Should service be provided by local government or private firms? 

· What kind of service should be provided and at what cost?
· Cost of service: Should governments offer free service (supported in part by ads?), and/or paid subscriptions for service that is faster or advertising-free?  Should governments pay the costs of radio transmitters to bring WiFi signals into homes and businesses?
· Economic viability (paying for maintenance and service): over the long-run, should operating costs be paid for by subscriptions, advertising, taxes, or a mix? 


· Should the service be available in all areas? 
· How important is it to provide service indoors as well as outdoors, to all homes as well as libraries and community centers, and to all neighborhoods?
· What technology should be deployed?

2) Should Municipalities Do Anything More?

· Will “digital inclusion” require governments to provide additional resources to help underserved communities’ use broadband to meet their economic, civic, and cultural needs?

· What kinds of hardware or software and for whom?

· What kinds of discounted services and for whom?

· What kinds of training and for whom?

· What kinds of content and for whom?

· How should municipalities pay for this?

As a group, you will have the power to focus on some questions more than others, and to develop your own questions as well.  You will have a chance to question experts from industry, government, academia and community-based organizations.  After hearing their testimony and answers to your questions, you will have a chance to deliberate and make your own policy recommendations to the governments of Silicon Valley and California.
Appendix A.  Types of Internet Service
	Technology
	Description
	Speed
	Physical Medium
	Comments

	Dial-up Access
	Access on demand using a modem and regular telephone line.
	2400 bps to 56 Kbps
	Twisted pair (regular phone lines)
	· Cheap but slow compared with other technologies.
·  Speed may degrade due to the amount of line noise (interference).

	Integrated Services Digital Network  (ISDN)
	Dedicated telephone line and router required.
	64 Kbps to 128 Kbps
	Twisted pair
	· Not available everywhere but becoming more widespread. 
· An ISDN line costs slightly more than a regular telephone line, but you get 2 phone lines from it. 
· 56K ISDN is much faster than a 56K dialup line. 

	Cable
	Special cable modem and cable line required.
	512 Kbps to 20 Mbps
	Coaxial cable; in some cases telephone lines are used for “upstream requests” (to send data from the user’s computer.)

	· Must have existing cable access in area. 
· Cost of bringing service into an area and trenching cable can be prohibitive. 

	ADSL/DSL 

Asymmetric Digital Subscriber Line

(ADSL is the same as DSL)
	Uses the unused digital portion of a regular copper telephone line to transmit and receive information. ADSL is asymmetric since it receives at 6 to 8 Mbps per second but can only send data at 64 Kbps. 

A special modem and adapter card are required.
	128 Kbps to 8 Mbps
	Twisted pair (used as a digital, broadband medium)
	· Doesn’t interfere with normal telephone use. 
· Bandwidth is dedicated, not shared as with cable. 
· Bandwidth is affected by the distance from the network hubs. Must be within 3.1 miles of telephone company switch.

· Limited availability. 

	Broadband over Power Lines
(BPL) 
	Uses existing electrical infrastructure to deliver broadband speeds using BPL "modems."
	500Kbps to 3Mbps
	Ordinary power lines
	· Still an emerging technology, not widely available.
· Significantly lower deployment costs than comparable technologies like DSL/Cable. 

	Technology
	Description
	Speed
	Physical Medium
	Comments

	Satellite
	Newer versions have two-way satellite access, removing need for phone line.

In older versions, the computer sends request for information to an Internet Service Provider via normal phone dial-up communications and data is returned via high speed satellite to rooftop dish, which relays it to the computer via a decoder box.
	6 Mbps or more
	Airwaves 

Requires outside antenna to get signal indoors.
	· Bandwidth is not shared.

· Satellite companies can offer integrated TV and Internet service using the same equipment 
· Some connections require an existing Internet service account. 
· Setup fees can range from $500-$1000. 

	WiFi
(Wireless Fidelity)
	Access is gained by connection to a high speed local area network (LAN) via wireless transmitter/receiver.
	1 to 30 Mbps
	Airwaves 

Requires outside receiver to get signal indoors.
	· Can be used for high speed data, broadcast TV and wireless telephone service.

· Limited signal range and ability to penetrate building walls; most users will have to buy extra equipment to use service indoors

	WiMax

(Worldwide Interoperability for Microwave Access)
	Wireless technology, like WiFi, but handles network traffic more efficiently
	Up to 70 Mbps
	Airwaves
	· Greater signal range than WiFi (up to 31 miles)

· Stronger signal can penetrate buildings better for indoor use

	Fiber-Optic
	Transmits information as light pulses along a glass or plastic wire or fiber
	1 to 100 Mbps
	Optical fiber cables
	· Less interference, faster transmission speeds than most technologies

· Usually more expensive to deploy


Note: adapted from http://support.summersault.com/bandwidth_chart.html.                                                                                                                                                                                                                           
Appendix B.  Broadband subscribers per 100 inhabitants, by technology, December 2005 in the OECD. 
	Rank
	Country
	DSL
	Cable
	Other
	Total
	Total Subscribers

	1
	Iceland
	25.9
	0.1
	0.6
	26.7
	78,017

	2
	South Korea
	13.6
	8.3
	3.4
	25.4
	12,190,711

	3
	Netherlands
	15.7
	9.6
	0.0
	25.3
	4,113,573

	4
	Denmark
	15.3
	7.2
	2.5
	25.0
	1,350,415

	5
	Switzerland
	14.7
	8.0
	0.4
	23.1
	1,725,446

	6
	Finland
	19.5
	2.8
	0.1
	22.5
	1,174,200

	7
	Norway
	17.8
	2.9
	1.2
	21.9
	1,006,766

	8
	Canada
	10.1
	10.8
	0.1
	21.9
	6,706,699

	9
	Sweden
	13.3
	3.4
	3.6
	20.3
	1,830,000

	10
	Belgium
	11.3
	7.0
	0.0
	18.3
	1,902,739

	11
	Japan
	11.3
	2.5
	3.8
	17.6
	22,515,091

	12
	United States
	6.5
	9.0
	1.3
	16.8
	49,391,060

	13
	United Kingdom
	11.5
	4.4
	0.0
	15.9
	9,539,900

	Rank
	Country
	DSL
	Cable
	Other
	Total
	Total Subscribers

	14
	France
	14.3
	0.9
	0.0
	15.2
	9,465,600

	15
	Luxembourg
	13.3
	1.6
	0.0
	14.9
	67,357

	16
	Austria
	8.1
	5.8
	0.2
	14.1
	1,155,000

	17
	Australia
	10.8
	2.6
	0.4
	13.8
	2,785,000

	18
	Germany
	12.6
	0.3
	0.1
	13.0
	10,706,600

	19
	Italy
	11.3
	0.0
	0.6
	11.9
	6,896,696

	20
	Spain
	9.2
	2.5
	0.1
	11.7
	4,994,274

	21
	Portugal
	6.6
	4.9
	0.0
	11.5
	1,212,034

	22
	New Zealand
	7.3
	0.4
	0.4
	8.1
	331,000

	23
	Ireland
	5.0
	0.6
	1.1
	6.7
	270,700

	24
	Czech Republic
	3.0
	1.4
	2.0
	6.4
	650,000

	25
	Hungary
	4.1
	2.1
	0.1
	6.3
	639,505

	26
	Slovak Republic
	2.0
	0.4
	0.2
	2.5
	133,900

	Rank
	Country
	DSL
	Cable
	Other
	Total
	Total Subscribers

	27
	Poland
	1.6
	0.7
	0.1
	2.4
	897,659

	28
	Mexico
	1.5
	0.6
	0.0
	2.2
	2,304,520

	29
	Turkey
	2.1
	0.0
	0.0
	2.1
	1,530,000

	30
	Greece
	1.4
	0.0
	0.0
	1.4
	155,418

	
	OECD
	8.4
	4.2
	1.0
	13.6
	157,719,880


Note: adapted from http://en.wikipedia.org/wiki/Broadband_Internet_access_worldwide, citing  http://www.oecd.org/document/39/0,2340,en_2649_34225_36459431_1_1_1_1,00.html.

Appendix C: Municipal Broadband Projects in California
Municipal wireless

Functioning projects

Burbank  
Cerritos  

Culver City  

Cupertino  

Encinitas  

Fullerton  

Hermosa Beach  

Livermore  

Long Beach  

Lompoc  

Los Angeles  

Milpitas  

Mountain View 
Pleasanton  

Riverside  

San Diego County  

San Mateo  

Temecula

Projects under development or consideration
Alameda  

Anaheim  

Azusa  

Belmont  

Burlingame  

Covina  

East Palo Alto  

Folsom  

Foster City  

Fresno  

Gustine  

Hillsborough  

Irvine  

Los Angeles  

Los Banos  

Los Gatos  

Modesto  

Oakland  

Pacifica  

Pasadena  

Pleasant Hill  

Ripon  

Sacramento  

San Diego Indian tribal villages  

San Francisco  

San Jose  

Santa Clara  

Simi Valley  

Sunnyvale  

West Hollywood

Fiber-Optic Cable to Homes, Businesses
Functioning projects
Loma Linda

Projects under development or consideration
Fontana  

Lompoc  

Ontario  

Palo Alto  

Truckee-Donner
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