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Seemingly, every major American institution has a stake, and a voice, in the current efforts to extend the Internet, a basic element of any industrialized nation’s infrastructure, throughout the United States. As of 2010 this effort included, among other things, the Obama Administration’s allocation of $7.4 billion in stimulus funds to bring broadband (faster) Internet access “to poor and rural areas that have been overlooked by Internet service providers.”

In fact, the only stakeholder groups not represented around the table are the nation’s largest, those made up of the ones who will pay much of the bill: broadband consumers, whether families or small businesses, and in all probability state and federal taxpayers.
There is presently no consumer representation, or regulation on consumers behalf, within municipal, state or federal governments. The provision, servicing, and pricing of the Internet, this most recent and basic addition to America’s infrastructure networks,
 is for most consumers left to either their local phone or cable television company
 – and such grace, or greed, as it may exhibit. 
This paper begins with a range of issues surrounding the expansion of America’s broadband networks, but then primarily focuses on some fundamental concerns regarding pricing and other aspects of consumer protection.
Broadband Promotion: Issues Overview

Do Americans lack Internet access, or is this a solution in search of a problem? 
Normally those who care about public policy – legislators, executive branch officials, academics, and the policy wonks in think tanks – don’t concern themselves with the marketplace supply of goods and services unless they perceive a problem. 
The FCC reports, “78 percent of adults are Internet users, whether that means broadband, dial-up, access from home or access from someplace other than home.”
 (Even the poor have adoption rates over half that percentage.
) So what’s the problem regarding Internet access? 

The federal government, military, major research universities, Fortune 500 corporations, and America’s richest 25 percent of the population in urban centers, seem able to buy, build or invent about as much broadband speed as they need or want.
 
Small businesses and families in most major urban areas have a choice of high-speed Internet service providers, free wireless access hot spots in many public and commercial locations and, for those who cannot afford the cost of computers and commercial access, free connection from public libraries and high schools (for which federal funding sources have been available
).

Nonetheless, a number of Americans do not regularly use the Internet. Who are they? Among those for whom Internet service is available, some find the cost, at $50-to-$100-a-month-for-life (often bundling Internet access with phone service and cable television),
 “too expensive.”
 Others, including those who could afford it, either do not see the positive value of the service, or identify what they consider its negative impact, such as the nuisance of unwanted email, the possibility of identity theft, and the prevalence of pornography and other risks to children.

Finally, some four percent of Americans do not have ready access to a telephone or cable television company broadband provider
 – or, because of their distance from a provider, would need to pay exorbitant multiples of the usual charges for the service.
 However, even for them there are options. 
Anyone with a landline phone can get some form of “Internet access” – albeit at the dial-up rather than broadband speeds most individuals would find unacceptable in 2010 for anything other than email. Cell phones, however, are another matter. Smart phones are already in use for Internet access. Indeed, the cell phone networks and towers may become many individuals’ preferred platform for Internet connection.
 Line-of-sight point-to-point microwave is available in some rural areas for relatively fast broadband connection. Wi-Max technology can put a wireless Internet access signal over some of America’s smaller communities. Satellite delivery is always a possibility for the most remote areas. And storage capacity is now so large and cheap that some remote third world villages can be provided a significant proportion of the Internet content most relevant to them on a hard drive, thereby eliminating the need for any telecommunications connection and charges.
 That’s another option for remote communities and schools in this country as well.
How fast is fast enough? 
Given the widespread availability of one form of Internet access or another, the primary issue is really one of broadband speed, a subject discussed more thoroughly below. (Speed is measured in bits per second; a “mega bit” is one million bits per second, abbreviated “mbps.”
) 
The FCC once defined broadband as 0.2 mbps. Now a low-end service from Mediacom is 3.0 mbps (15 times that early definition), and Google is offering a 1,000 mbps service in trial locations.
 For most families and small businesses, a 3.0 mbps service is fully adequate for email, Web page access, and even downloading of many feature films and large computer programs. The consumer demand for speeds in excess of that in 2010 is primarily limited to those, for example, who play real time, multi-player, online video games with high definition video quality for which 50 mbps may be necessary.
It is reasonable to assume that consumer demand for faster speeds will increase over time, to 100 mbps and ultimately more.
 The question that presents is whether there would be a financial savings to wiring the country with that capacity now rather than later. 
In fact, we already have it. That is to say, most of the so-called broadband middle-mile (from the national and regional backbone to individual communities)
 is already in the form of very high capacity, high-speed optic fiber. Thus, any Iowa town served by the telephone company Qwest, or the cable television company Mediacom, could have 3.0 mbps speeds or greater. Mediacom will be offering 100 mbps service in some locations. Any town Qwest serves with conventional telephone service also has a DSL 1.5 mbps broadband service available – within a limited area – and the potential to expand it into additional areas and at increased speeds.
 All that is preventing such expansion is consumer demand. If the for-profit companies can increase revenues by upgrading and marketing faster broadband options, presumably they will do so.
Is there a national need to provide otherwise-unavailable, speed-dependent online services? 
The only limits to what can be done with the Internet are those imposed by failures of human imagination – as anyone knows who spends time online, or even follows the daily Internet-related stories in the media. The Internet offers news, information and education; online shopping; healthcare information and services; a variety of entertainment; travel arrangements; interaction with government agencies and services; weather updates; and stock trading; just to name a few.

However, the relevant disparity is not between what citizens can access with a 100 mbps service and with no Internet connection at all. It is the incremental benefit provided by a 100 mbps service compared to a 3.0 mbps service, whatever that disparity may be. Then there are the further questions of (a) how essential that incremental benefit is to the nation’s welfare, and (b) the reasons, if any, why the unassisted marketplace cannot deliver that service.
Who will pay for broadband expansion? 
If it is determined that the benefits of increasing Americans’ broadband access and speed is of national security or comparable significance, there remains the question of how the incremental costs of providing it should be paid, by whom and to whom.
Children of school age receive at least 12 years of education at no cost to themselves or their parents. The school district’s property taxpayers pay most of the cost. Federal taxpayers pay for the Food Stamp program – which limits how the recipient can spend the funds; as do the free and reduced cost lunch programs in K-12 schools. Given the number of persons killed in auto accidents, Congress legislated the requirement that auto companies include seat belts and air bags in their vehicles – at a cost initially paid for by the manufacturer, and ultimately passed on to the purchaser. The initial encouragement to build railroads across the country took the form of federal land grants. Those who use the highways pay most of the road construction and repair costs every time they fill up the gas tank, in the form of a gasoline tax. When AT&T held what was essentially a monopoly over the telephone industry, the long distance rates paid for by business and urban telephone customers became a source of subsidy that lowered rates for local service. Today the Universal Service Fund serves a similar purpose.

These analogies suggest a number of possible theories, or models, for how to fund the cost of extending broadband to unserved areas and increasing its speed. 
(a) To the extent there is consumer demand at the providers’ pricing levels there is no need for intervention. (b) As noted above, President Obama and Congress have already provided $7.4 billion of taxpayers’ money to assist with the provision of broadband service to unserved and underserved areas.
 (c) Federal, state and local governments could provide for-profit providers similar funds as direct grants, or as loans paid back with future revenues from the increased customer base. (d) Providers could either decide on their own, or be mandated by the FCC or Congress, to charge sufficiently high rates to high volume users to subsidize the equivalent of, say, a lifeline 3.0 mbps broadband service for, say, $10 to $25 a month (rather than $40).
 (e) As with public libraries and schools in the pre-computer age, public money (federal or local) could pay for citizens’ Internet access from public libraries and schools.
 (f) Governments could provide low-income families with information stamps, similar to food stamps. And, of course, there are many other possibilities and combinations.
If there is a need for a national advertising, marketing and education effort to encourage Internet use, who should pay for it? 
In their stories about the Horrigan study,
 many news sources reported, “the survey findings show that the FCC plan must . . . focus on teaching people how to use the Internet and convincing them that it is relevant to their lives, said John Horrigan, FCC consumer research director and author of the survey.”

Most companies offering goods and services for sale would expect to have to pay the costs of advertising and marketing them to the public. Why, then, is an exception necessary in this case, necessitating taxpayer funding of broadband marketing?

Moreover, there is little if any need for any institution to undertake a massive public education program regarding the Internet. There are not that many Americans uninformed as to its offerings, given that 78 percent of all adults are already using it.
 Children are enthusiastic about anything electronic. Many parents undoubtedly believe the national need as to them is, if anything, to restrain their use rather than increase it.

There probably always will be some people who will reject the notion of their using the Internet, with or without broadband. They are not totally irrational in their concerns about identity theft, loss of privacy, viruses and other malware, what seem to them excessive connection costs, and children’s potential exposure to pornography and sexual predators. 
There is something decidedly anti-libertarian about the government insisting, or undertaking campaigns encouraging, everyone pay for an Internet connection. It is especially hard to justify spending taxpayers’ money for this purpose given that, to the extent the government’s advertising campaign is successful, the result will be an increase in the revenues going to the for-profit broadband providers – certainly enough to easily cover the cost of advertising.

Moreover, in this instance there are many other institutions that are already deeply involved in encouraging their customers to make use of the Internet – not because they are selling a broadband service, but because customers’ use of the Internet can provide a major reduction in a company’s marketing costs. This would include encouraging customers to use the company’s Web sites rather than catalogs, stock trades online rather than over the phone, or electronic banking. In addition to the brick-and-mortar firms that have an Internet presence, there are also the companies that primarily or exclusively exist online, such as Amazon, eBay, and Google.

Municipal, county, state and federal governmental agencies are also in this category when their own online services or transactions can deliver more, to more people, more cheaply, than when the agency must deal with citizens’ phone calls or in-person visits in government office buildings. There is certainly no reason to restrict agencies from promoting this kind of Internet usage.

Indeed, education of the public by such major institutional users of the Internet may be the most effective form of education, because it involves very specific applications rather than a general “teaching people how to use the Internet and convincing them that it is relevant to their lives.”

There is no shortage of potential public policy issues regarding broadband. But with this sampling, let us turn to the primary focus of this paper: consumer protection.

Broadband Consumer Basics
The military, Fortune 500 corporations and government agencies, with their large information technology (IT) departments, usually have access to a sufficiently sophisticated understanding of broadband to make wise decisions (notwithstanding the occasional reports of their major gaffes
). They can calculate the quantity and quality of the capacity they need, and the most cost effective options for obtaining it.

Most consumers – families and small business owners – cannot. For example, they might be sold and make monthly payments for a 50 mbps service from a cable television company when a 1.5 mbps DSL line from the phone company, at a fraction of the cost, would have been fully adequate and in some ways better.

Indeed, they may not even know what that last sentence means. If it is desirable to expand a broadband service to every home, here are some examples of the basics those potential customers will need to know before the roll out.
What does “broadband” mean?
 The FCC defines broadband as “a new generation of high-speed transmission services, which allows users to access the Internet and Internet-related services at significantly higher speeds than traditional modems.”
 It represents the advance beyond the modems used to connect to the dial-up or POTS (plain old telephone service) predecessors of the Internet and World Wide Web in the 1980s.
 

For starters, the problem with words and phrases like “broadband” and “high-speed transmission” is that they are almost entirely devoid of meaning. They are like the word “glass,” as in “a glass of” liquid that may vary between four ounces of wine and 32 ounces of a convenience store soft drink in a large plastic “glass.” “Broadband” is something that can and must be measurable in order to be even meaningful, let alone useful.
So how fast is it?
Since the word “broadband” has no inherent meaning, the broadband service providers and regulatory bodies are able to give it whatever meanings they wish to use. The FCC has variously defined “broadband” as 0.200 mbps , 0.768 mbps, and later “basic broadband” as speeds anywhere between 0.768 and 1.5 mbps.
 Mediacom offers a 3, 12 and 20 mbps broadband service
 – the latter being 100 times faster than the FCC’s early definition of “broadband” – and will offer a 100 mbps service in many locations sometime in 2010. Google is trial marketing a 1000 mbps service.

Bits and bytes.
There’s confusion regarding the rather significant distinction between the federal budget deficit ($1.6 trillion) and the federal debt ($12 trillion).
 Similarly, there can be confusion regarding the eight-to-one distinction between a digital “bit” (the higher and lower voltage levels that represent zeros and ones) and a “byte” (the binary number represented by a string of eight bits that may represent a letter of the alphabet).
 

Why should this be a consumer concern?
The broadband providers advertise how many bits customers will be able to move in one second. The customer may or may not find that interesting, but the files they create, upload and download are measured in bytes, not bits. Whether it’s a 10,000-byte email (10 kilobytes, or “10 K”), or a 700,000,000-byte feature film (700 megabyte, or “700 MB”),
 the reason a customer would want a faster broadband service is related to the number and size of the files with which they deal – a size measured in bytes, not bits.

When the broadband merchants offer an “8 mbps” service their “b” stands for bits, not bytes. Dividing by 8, that means it will enable a consumer to download a one-megabyte file in one second, not an 8-megabyte file. (That feature film is actually roughly 5.6 billion “bits.”
)
Consumers’ Concerns

At this point, the consumer may be suffering the MEGO effect (“mein eyes glaze over”): “Bits, bytes, who cares? All I want to do is connect to the Internet.” What is the significance of broadband technology for the consumer? What really should be of concern to consumers, and why?
How much speed does one need?

Both the corporate and government planners, on the one hand, and consumers on the other, would do well to become a little better informed about: (a) the ways in which most homes and small businesses are actually using their Internet connections; (b) the benefits that might come from the uses that increased speeds would make possible; (c) the speeds required to enable various uses, with levels of performance most consumers would find acceptable;
 and given the fluctuations in speeds (discussed below), it would also be useful to know about (d) the uses that cannot tolerate fluctuations that result in speeds dropping below given minimums – or experiencing outages.

Without that information, governments as well as consumers may well fall prey to broadband sellers, and end up creating a high-speed national broadband network the primary benefit of which will be the enrichment of the sellers’ shareholders and CEOs.

Among the many possible reasons for wanting to expand the reach of the Internet to “to poor and rural areas that have been overlooked by Internet service providers,”
 are the following two. One would be a judgment that equity requires, among other things, that all Americans have the opportunity, should they desire it and be able to afford it, to have a broadband connection to the Internet. Another might be similar to the arguments for compulsory, free public K-12 education: that the benefits from everyone having access to the Internet– benefits for the individual, the economy, and the entire society – are so great that they warrant public expenditure, education and encouragement of that use.

We need a sense of the purpose of broadband, a vision of its potential role in the future, our goals, the context in which broadband’s copper wire, coax, optic fiber, microwave or other transmission acquire meaning. Otherwise, broadband will fare little better with its critics than did television, following Edward R. Murrow’s famous description of it as “merely wires and lights in a box.”

We are dealing with something no less significant than what separates our species from the others: our ability to create, manipulate and utilize symbols to communicate. That includes communication (a) human-to-human, (b) human-to-machine and machine-to-human, and (c) machine-to-machine. Those types of communication are illustrated respectively by, say, a cell phone conversation between two people, a human deriving information from a database or spreadsheet on a computer, and a geopositioning satellite receiver that controls a farmer’s tractor and corn planter.

These forms of communication affect every aspect of our lives: our relationships with family and friends; how we find jobs (and employees), colleagues, and partners; or organize group political or other activities. They are used in the design, manufacture and sale of products; governments’ interactions with their citizens and other governments; the way we educate our children – and ourselves with various continuing education and training programs. They help run our electric grid and transportation systems; fight crime and wars; diagnose and treat disease.

If it cost no more to install the equipment that would provide 100 mbps connections than 1.5 or 3.0 mbps connections, it would obviously make sense to install the former. Precise predictions as to how rapidly those speeds will come to be the norm are very difficult. But it does seem safe to assume that “larger, faster, bigger, better” will continue to drive hardware manufacturers, broadband services, and content providers – as well as consumers – to any and all new uses that will provide individual companies with a competitive edge and increased profits.
However, assume there are significant additional costs associated with orders of magnitude increases in speed (as seems to be the case), and assume a slower system today is expandable into a faster system tomorrow at reasonable cost. In that case, the wiser path might be to emphasize connection over speed, rather than leaving many with no Internet connection at all. That is to say, those costs would support a policy under which all Americans would be provided a connection to the Internet at whatever minimum speed will serve 95 percent of the users 95 percent of the time; say, 1.5 or 3.0 mbps in the 2010-to-2015 timeframe.
 Bringing everyone “up to speed,” so to speak, at even those minimum speeds, will take time enough. Expansion beyond that can come later – by which time there may be new, alternative technologies that are even better and cheaper than those now available.

At the present time, there is little or no explanation in the marketing and advertising for broadband of the different minimum speeds that are necessary to, say, send and receive email, or view the New York Times online, or watch streaming movies from Netflix or Hulu, or play online games. And yet it is somewhere between difficult and impossible for consumers to make informed broadband purchasing decisions without that data.

Consumers no more “use broadband” than they “watch television”; they watch specific programs, and utilize broadband for specific purposes. Therefore, policy planners also need to address the uses thought to be so essential to the national interest as to warrant government intervention or funding. One of the more common high speed uses in 2010 are the online video games that benefit from as much as a 50 mbps or faster service, because of their high definition picture quality and rapid movements. Is that use worthy of taxpayer subsidies? If not, what uses are?
In an economy sustained in some measure by otherwise rational consumers spending money they don’t have for things they don’t need, why should broadband be any different? Are some consumers lulled into purchasing faster and faster broadband speeds out of a sense that it is “cool” or “awesome” to have such speed whether it’s used or not? Do they meet Molly Ivins’
 definition of those Texans who believe “that more is better, and too much is not enough”? In America anyone – or at least anyone unconcerned about the economic and environmental impact of their mounting credit card debt – is entitled to hold (and pay for) such beliefs.

But those Americans trying to live within their ever-declining means who have been deceived into buying more broadband than they need are also entitled. They are entitled to a little more information about what they would actually benefit from paying for and why.

And there are other reasons why many customers may be paying more than they should, for more than they need, not getting what they’re paying for, and not even using what they are getting.

“Your mileage may differ.”
One of the more troublesome aspects of industry marketing of broadband is the phrase “up to” (e.g., Medicom’s offer, noted above, of “download speeds up to 20 mbps”).
 This may qualify as the kind of false and misleading advertising that should be of concern to the Federal Trade Commission. It may even meet the legal definition of fraud. Such issues are beyond the scope of this paper. The best that can be said is that such marketing clearly leaves unspoken the fact that a customer’s actual download speeds may end up being a half or less of what’s advertised, and will probably never reach the promised speed.

At a minimum, it would seem that the industry ought to be legally required to include the actual numbers in its promotional materials – just as canned food producers are required to list ingredients on labels, and pharmaceutical companies are required to list their drugs’ side effects in TV commercials. Failing that, federal, state or municipal governments (or perhaps foundations or non-profit organizations) could assume this informational function.
The variables. 
A large number of possible variables can affect the speed at which a broadband customer’s computer will download content. One, of course, is the promised “up to” speed coming into the home or business; whatever the actual results with any advertised speed may be, they will probably be faster with an “up to” 20 mbps service than an “up to” 3 mbps service. Another is the means by which the computer connects to the incoming line, such as an Ethernet cable or wireless Wi-Fi router (the latter being, in the author’s experience, capable of speeds a half, or less, the speed of the former). 
If Wi-Fi (which is popular in most homes with broadband) is used, variables include the capacity of the broadcasting router and receiving network card (e.g., 802.11g or 802.11n), their interoperability, distance of the computer from the router, building construction and other obstructions, and possible interference from other nearby transmitting devices such as portable phones.
 
The number of other users at the time, both on premises,
 in the neighborhood, and connected to the same node or switching station, can affect speeds,
 as can the capacity of the user’s computer.
 For a laptop or handheld device connected to the Internet via a 3G or 4G cell phone network, the advertised speed will be for the unit when stationary; the reception while in motion will be significantly slower. Moreover, even if those factors are constant and the computer is not moved, if Wi-Fi-is used, and the connection speeds are tested periodically even three or four times
 they will vary from moment to moment, often widely, for seemingly inexplicable reasons.
Obviously, if the business or home customer has a bit of hardware, or a use, that requires a constant rate of speed, or at least a speed that never falls below a certain minimum, a service that cannot guarantee that speed at all times is simply unacceptable.
 For those whose uses are more casual, such variability is much less significant. 
What customers pay for, what they get, and what they use. 
In figuring the cost and value of a broadband service, given the industry’s pricing structures, there are three questions to consider. 
(1) What are customers paying for? If a customer has signed up for, say, a 12mbps service, they might not be unreasonable in assuming (even though it is not true, and they would never use it in this way) that they can download or upload 12mb worth of files any and every second, 24/7. 
(2) What do they get? Obviously, just as in the days when AT&T used to get overloaded and go down occasionally on Mothers’ Day or Christmas, a broadband service is not engineered to provide, and cannot provide, every customer maximum throughput 24/7. Thus, at the threshold the companies cannot deliver to every customer what they are selling.

(3) Downloads and uploads. For all the reasons described above, a broadband customer “downloading” files from the Internet to his or her computer will often get less than what they are paying for under the best of circumstances. What speeds will they get when “uploading” a file from their computer to the Internet? Although seldom heavily promoted in broadband advertising, upload speeds often run no better than about one-tenth of the download speeds (e.g., if the customer is promised an “up to” 50mbps service, it may turn out to be a 4-to-4.5 mbps upload service). This is apparently a deliberately designed-in degradation of service customers should have the right to know about.
(4) Not only do customers not get what they are paying for, they are actually using radically less than what they are getting.

For starters, with extremely rare exception home users who have jobs, or otherwise have a life apart from computing, are not doing anything at all with an Internet-connected home computer for well over half of the 168 hours every week.
 
In addition, as discussed above, even when they are connected to the Internet a great deal of most users’ tasks require, and use, far less bandwidth than the maximum for which they are paying.
Imagine that it was possible to calculate the bandwidth actually used, multiplied by the minutes during which the customer connects at that speed, and divide it into the monthly bill. The price per bandwidth minute would be orders of magnitude greater than appears when thought of as a “monthly” bill for continuous service.

Thus, buying broadband service can turn out to be the Internet equivalent of buying a 200 mph car to drive around a town with 25 mph speed limit signs; or paying to attend or watch a football game for 180 to 220 minutes that only offers 11 minutes of action.

Pricing. 
To make matters worse, even when viewed as a monthly charge for 24/7 operation at the promised speeds – neither of which will occur in the experience of most customers – the pricing may be excessive. 
In most communities, pricing for comparable services is restrained by neither competition nor regulation (such as the common carrier “cost plus return on investment” formula) – not federal, not state and not local regulation of prices.
 A customer who wants more than the phone company’s 1.5mbps DSL service
 may well be limited to the local monopoly cable company, free to price its service for 3, 12, 20 and 100 mbps at whatever the market will bear in order to maximize its cash flow and profits.
 Mediacom reports the Iowa City, Iowa, monthly prices for those speeds are $44.95, $62.95 and $74.95 respectively (the 100 mbps service is not yet available as of February 2010).

Options in gradations of speed and price. Obviously, it is to the broadband providers’ advantage to charge customers as much as possible. One means to that end is to have a relatively high entry price ($44.95 for a 3 mbps service), with upgrades at relatively lower pricing differentials ($62.95 for a 12 mbps service): “Do you know we can give you four times the speed for only $18 more?”

A reasonable conclusion from the assertions of Robert Shapiro and Kevin Hassett
 is that if something like “broadband to every home” is a national policy goal,
 the entry level is going to have to be something closer to 1.5 mbps for $10 to $25 a month, say, than 3.0 mpbs for $44.95.
 To the extent that is below-cost pricing, it is possible to make up the differential in a variety of ways.
 
More options for speeds and pricing would further serve consumers, and result in more broadband users, by enabling them to more precisely select and pay for the speeds most closely aligned with their needs.

Regulatory Issues
Alternative technologies and timing. 
As mentioned, above, a DSL line from a telephone company is a possible alternative to the broadband services of cable companies. There are others. Some speculate that cell phone networks with “3G” (up to 14 mbps) and “4G” capacities
 may become the Internet backbone of the future.
 Some rural phone companies offer terrestrial, point-to-point microwave delivery of the Internet.
 WiMAX (up to 10 mbps),
 covering larger areas than Wi-Fi (up to and including the potential to serve at least some smaller towns in their entirety), or satellite distribution systems with global reach,
 are other possibilities.

The descriptions Internet “backbone,” “middle mile” and “last mile” refer to, respectively, the portions of the network that tie countries and regions together, those that tie those regional hubs to municipalities, and those that fan out to individual homes and businesses.
 Cable and phone company broadband providers are concerned with the middle and last mile. Technologies utilized by providers include optic fiber, coaxial cable, and copper wire, among others, with fiber (“the glass highway”) the most common preference in 2010.
The point is neither that there is now some other, preferable technology for broadband extension than cable and DSL, nor that its imminent availability suggests the wisdom of postponing the technologies now used.
The point is, rather, that (1) we are dealing with a timeline that involves an ever-evolving set of modified and new technologies, seemingly changing at an ever-increasing rate of change,  (2) we cannot predict what alternatives may be available, and which among them may appear to be the wisest choice, ten years or more from now, and (3) just as providing everyone in America with a 56 kbps modem might not have been the most cost effective move in 1990, so wiring every home with optic fiber broadband in 2010 might not be either.
Outages and redundancy. 
When the author served as an FCC commissioner (1966-73) the agency was promoting the potential of communications satellites as part of a global communications system. It was mindful, however, of the advantages of under-ocean cables as well. Not only did both systems have their advantages, each could serve as a backup to the other.

In January 2010 Mediacom had a roughly 12-hour outage in its Internet service.
 This was not the first time, nor will it likely be the last, that its “always on” access to the Internet has failed and frustrated its customers. It seems to be a relatively regular occurrence. The month before, customers were without any reliable email service for weeks, not hours.
 And Consumer Reports’ reader survey of customer satisfaction ranked the bundled Internet service of Mediacom 24th of 27 companies, with a next-to-worst ranking on “reliability” and “phone/online” support, and a worst ranking for “in-home” support.

This is not to say that Mediacom should be no part of any state’s broadband plan. The author is now, and will probably continue to be, a Mediacom Internet subscriber. It is only to say that, especially with regard to emergency, business, and other non-frivolous communication and Internet planning and use, that some customers simply must have their contracted-for broadband speeds available 24/7.
 Thus, policy planners and customers need to take into account the probability of occasional outages – and provide for themselves something in the form of redundancy and backups of various kinds, as with voice phone.

Some Final Thoughts
(1) Given the possibility, indeed the probability, of evolving alternatives to today’s technology, the best long vision might be the shortest range planning. As discussed above, based on 2010 standards, this approach might suggest serving the least well served, lowest population density areas with DSL 1.5, or cable 3.0 mbps, broadband “to the curb” (as a minimum), and at a subsidized price. Urbanized, higher population density areas might aim for something closer to 12 mbps as a minimum. (Of course, these numbers are merely illustrative possible examples; moreover, whatever speeds are actually selected will undoubtedly continue to increase over time.)
(2) One solution to excessive pricing would be some form of federal or state cost-based price regulation. Another would be for states or municipalities to buy Internet access in bulk, or build their own systems, to provide a benchmark and competitive alternative in those areas with little or no commercial competition.
(3) Regardless of these or other approaches, a relatively cost-effective supplement in any case would be for public funding of something on the order of a 3 or 12 mbps service in every public high school and public library
 in towns over a population of, say, 500 or 1000. This would provide at least some Internet access for those unwilling or unable to pay for even a subsidized service to their homes.
(4) Some institutional provision of consumer protection (and education) is essential if the United States, or any given state, is to see the benefits from an expanded Internet. 
The technological, economic and political power of the providers is too great. What families and small business owners need to know to make wise decisions in the marketplace is too complex. The combination of the near de facto  monopoly power of providers, coupled with the total abdication by governments at all levels of any regulatory responsibility, compels the creation of consumer-oriented institutions.
Adequately staffed and funded, and independent of both industry and government agencies beholden to industry, such institutions could advocate on consumers’ behalf with companies and government bodies. They could also monitor national and overseas case studies of alternative technologies and business models, and local broadband prices, comparing them with prices elsewhere in the United States and the world. They could collect data, prepare reports, and put forth proposals; offer a variety of content and modes of distribution for consumer information and education; and serve as the go-to place for frustrated consumers with complaints.
All of this is not to say that there are no advantages for our nation and its people from expanding broadband and increasing the speed of Internet access beyond that of 56kbps modems. It is only to say that the issues surrounding who needs to have access to what, and when, the speeds and the cost, and who pays and how, are far more complex – for system designers and consumers alike – than merely “expanding broadband.”
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�  Given the fact that, by definition, most users are downloading files during “peak times,” the most relevant information for them to have about the speed of service is the speed during those times of greatest usage, which can be as little as half of the advertised speeds. The broadband providers have this information for each node, and can calculate the node’s average peak time speeds. Perhaps broadband service providers should be required to split a node when its peak time average speeds fall below some designated percentage of the rates consumers have purchased. At a minimum, the companies should be required to advertise, and notify customers, of what those speeds are.





�  Other factors affecting speed may be the quality of the line and signal coming to the modem. If the modem is not connected as the first thing off the drop line, if there are splitters between that point and the modem, the quality of the line and old or substandard connectors can affect the quality and speed of the signal. It is possible for customers to test their line quality, and perhaps cable operators should be required to inform customers how to conduct the tests.





�  One free service that tests speeds is Speakeasy, �HYPERLINK "http://www.speakeasy.net/speedtest"�http://www.speakeasy.net/speedtest�.





�  See text at note call � NOTEREF _Ref255916607 \h ��38�, (d).





�  Of course, there are many online operations by a computer that do not necessarily require the presence of its owner, such as downloading an extremely large file, like a movie, downloading and installing updates at a scheduled time each day, or the Search for Extraterrestrial Intelligence (SETI) linked computers project. Seti@Home, �HYPERLINK "http://setiathome.berkeley.edu/"�http://setiathome.berkeley.edu/�. For a consumer who makes such uses of his or her computer, the price per unit time of use is obviously much less.





�  Assume a Mediacom customer purchases a 12 mbps service for $62.95 a month (see text at note call � NOTEREF _Ref252081660 \h ��63�). That totals $755.40 for the 8760 hours in a year, 8.6 cents an hour, and $2.06 for a 24-hour day. Assume the customer is a heavy user and actually gets the 12 mbps download speed she is paying for – unrealistic  assumptions favoring Mediacom. She comes home from work, has dinner and then downloads that 5.6-billion-bit movie (see, text following the heading “Broadband Consumer Basics/Bits and Bytes,” above, and note � NOTEREF _Ref256444132 \h ��38�, supra) in the roughly 8 minutes it would take at 12 million bits per second. She spends the next two hours watching the movie and goes to bed. At 8.6 cents an hour those 8 minutes of downloading should have cost her $0.01 – a penny. Instead, since it was her only use that day, it cost the daily charge of $2.06 – over 200 times as much. She may think it worth it to get a movie for $2.00 that would have cost $7.00 or more at a theater. She may neither know nor care about cost. Her computer may also have been performing tasks for her while she was not there, see note � NOTEREF _Ref255904434 \h ��57�, supra.





However, the fact remains that if a company can sell, resell, and resell again the same bandwidth during the same period of time to more than one user – a service that no customer ever actually gets, and few ever use for more than brief bursts of time – its revenues can far exceed what its costs and pricing suggest. Coupled with the customers who really are heavy users for hours each day, this is but one of many potential examples of why the industry, as well as consumers, need both more sophisticated pricing alternatives and some form of price competition or regulation. The author has been told, but cannot now document, that the numbers are something like 5% of the users drawing down 50% of the available bandwidth, with the remaining 95% of users using the other 50%. Thus, one possible and rather obvious win-win could be to continue to provide the 95% of users a relatively low flat monthly charge (so as to encourage their Internet use, as any given additional use would be incremental-cost-free to them) while charging on the basis of usage those who are the 5% heaviest users. And see note � NOTEREF _Ref255904322 \h ��46�, supra.





Some operators have experimented with metered billing, or caps on maximum consumption of bandwidth. Both have proven to be unpopular. They have tended to increase costs to consumers, who do not have effective means of monitoring their own use. And some people find the caps chosen by the companies to be too low.





�  David Biderman, “11 Minutes of Action,” Wall Street Journal, January 15, 2010, �HYPERLINK "http://online.wsj.com/article/SB10001424052748704281204575002852055561406.html"�http://online.wsj.com/article/SB10001424052748704281204575002852055561406.html�.





�  Here is an illustration of the difference regulation can make in a related context. Iowa City, Iowa, is located in Johnson County. The City of Iowa City regulates Mediacom’s rates for “basic cable.” However, it has no jurisdiction to regulate the company’s rates throughout the rest of the county. The unregulated, county rates are more than twice the regulated rates in the city.





�  See note � NOTEREF _Ref255905760 \h ��19�, supra.





�  Qwest advertises DSL speeds of 1.5, 7, 12 and 20 mbps. Ibid; and see Qwest/Internet, �HYPERLINK "http://www.qwest.com/" \l "hsi"�http://www.qwest.com/#hsi�; click on “Find the perfect Internet connection speed for you.” DSL has the advantage of little to no “peak use” degradation. Moreover, DSL is often cheaper than cable companies’ Internet service. However, there are presently far fewer geographic locations in which these speeds can be offered via DSL than via cable, see note � NOTEREF _Ref255905760 \h ��19�, supra. 





�  Information provided the author by phone from Mediacom’s 800-362-1895 customer service number, January 16, 2010. The author has been informally informed, but has not confirmed, that these rates are roughly double what are available in some other countries and communities in the U.S. Consistent with that assertion are reports that the profit margins on the provision of broadband service run as high as 80%. Vishesh Kumar, “When is the Cable ‘Buy’ Set to Come? Soon, Perhaps, as Values of Firms Like Comcast Begin to Look Attractive,” Wall Street Journal, April 3, 2008, p. C1 (“Comcast, for instance, has a profit margin of . . . 80% for broadband . . ..”), � HYPERLINK "http://blog.ockhamresearch.com/index.php/2008/08/when-is-the-cable-buy-set-to-come/" �http://blog.ockhamresearch.com/index.php/2008/08/when-is-the-cable-buy-set-to-come/�.





�  See note � NOTEREF _Ref256445856 \h ��44�, supra.





�  See text at note call � NOTEREF _Ref255904535 \h ��13�, supra.





�  See notes � NOTEREF _Ref255904621 \h ��8�, � NOTEREF _Ref255904621 \h ��9� and � NOTEREF _Ref255904303 \h ��23�, supra.





�  Ibid; note � NOTEREF _Ref256445856 \h ��44�, supra; and text following heading, “Broadband Promotion: Issues and Overview/Who will pay for broadband expansion?”





�  “A 4G cellular system must have target peak data rates of up to approximately 100 Mbit/s for high mobility such as mobile access and up to approximately 1 Gbit/s for low mobility such as nomadic/local wireless access, according to the ITU requirements. Scalable �HYPERLINK "http://en.wikipedia.org/wiki/Analog_bandwidth" \o "Analog bandwidth"�bandwidths� up to at least 40 MHz should be provided.” “4G,” Wikipedia, http://en.wikipedia.org/wiki/4G.





�  See, e.g. , “3G,” Wikipedia, �HYPERLINK "http://en.wikipedia.org/wiki/3G"�http://en.wikipedia.org/wiki/3G�.





�  This example is from a conversation the author had on January 30, 2010, with an Illinois resident who utilizes such a system and finds it fast, constant, and fully satisfactory for her rural family of six.





�  WiMAX, Wikipedia, �HYPERLINK "http://en.wikipedia.org/wiki/Wi-Max"�http://en.wikipedia.org/wiki/Wi-Max�.





�  “Satellite Internet Access,” Wikipedia, �HYPERLINK "http://en.wikipedia.org/wiki/Satellite_Internet"�http://en.wikipedia.org/wiki/Satellite_Internet� (including reference to both geostationary and low earth orbit (LEO) satellites).





�  Rob Curtis, “The Second and Middle Mile Challenge,” FCC, October 8, 2009, �HYPERLINK "http://blog.broadband.gov/?entryId=10657"�http://blog.broadband.gov/?entryId=10657�. “The Internet backbone refers to the principal data routes between large, strategically interconnected �HYPERLINK "http://en.wikipedia.org/wiki/Computer_network" \o "Computer network"�networks� and �HYPERLINK "http://en.wikipedia.org/wiki/Core_router" \o "Core router"�core routers� in the �HYPERLINK "http://en.wikipedia.org/wiki/Internet" \o "Internet"�Internet�. These data routes are hosted by commercial, government, academic and other high-capacity network centers, the �HYPERLINK "http://en.wikipedia.org/wiki/Internet_exchange_point" \o "Internet exchange point"�Internet exchange points� and �HYPERLINK "http://en.wikipedia.org/wiki/Network_access_point" \o "Network access point"�Network access points�, that interchange Internet traffic between the countries, continents and across the oceans of the world.” “Internet Backbone,” Wikipedia , http://en.wikipedia.org/wiki/Internet_backbone.





�  Both satellites and under-ocean cables are subject to outages from natural and accidental causes, as well as deliberate damage, especially during war.


 


�  George Ford, “Network problems cited in Mediacom Internet service outage; Network problems were responsible for a widespread loss of Mediacom Internet service that began Tuesday night,” Gazette Online, January 21, 2010,  �HYPERLINK "http://gazetteonline.com/breaking-news/2010/01/21/network-problems-cited-in-mediacom-internet-service-outage"�http://gazetteonline.com/breaking-news/2010/01/21/network-problems-cited-in-mediacom-internet-service-outage�; Jordin Ruthstein, “Mediacom Internet outage affects 22 states; Routing issue in Iowa to blame for widespread outage,” Missourian , January 22, 2010, �HYPERLINK "http://www.columbiamissourian.com/stories/2010/01/22/mediacom-internet-fails-22-states/"�http://www.columbiamissourian.com/stories/2010/01/22/mediacom-internet-fails-22-states/�.





�  “A week ago �HYPERLINK "http://www.dslreports.com/shownews/Mediacom-Email-Upgrade-Goes-Very-Wrong-105991"�we noted� that a Mediacom e-mail upgrade promising to deliver ‘�HYPERLINK "http://mediacomupdate.com/Portal/content/SET-/2009/November/4689EmailMigrationCampaign/54782EmailBlast.aspx?uh=6418172215386103296&a=View&s=8855&b=70"�next generation�’ e-mail service wound up leaving some customers without e-mail for a week. We're now two weeks since the upgrade, and both residential and business users are still writing in to complain that they're either without e-mail service, or they're suffering through oddities like lost e-mail. An ongoing thread in our �HYPERLINK "http://www.dslreports.com/forum/r23466882-Official-Mediacom-Email-Discussion-Thread%7Estart=1080" \l "end"�Mediacom forum� has hit 55 pages, most of them filled with customers complaining about the broken upgrade.” Karl Bode, “ Mediacom Customers Still Having E-mail Problems; Weeks after 'next generation' e-mail system went live,” Broadband DSL Reports.com , December 22, 2009, �HYPERLINK "http://www.dslreports.com/shownews/Mediacom-Customers-Still-Having-Email-Problems-106100"�http://www.dslreports.com/shownews/Mediacom-Customers-Still-Having-Email-Problems-106100�.�


�  “Internet Service Ratings (last reviewed February 2010),” Consumer Reports (February 2010),  �HYPERLINK "http://www.consumerreports.org/cro/magazine-archive/2010/february/electronics-and-computers/bundling/february-2010-ratings-internet/bundling-internet-ratings.htm"�http://www.consumerreports.org/cro/magazine-archive/2010/february/electronics-and-computers/bundling/february-2010-ratings-internet/bundling-internet-ratings.htm� (a subscription service). An even more severe outage problem with bundled services – that is, a single carrier, over a single conduit, providing voice phone, cable television, and broadband Internet – is that when the service really goes out (or goes out of business) the customer loses not one service but all three.





�  Vital sign medical monitoring and transmission over broadband are but one example. See, e.g., Eric Topol, “The Wireless Future of Medicine,” TEDMED, TED, filmed October 2009, Posted February 2010, � HYPERLINK "http://www.ted.com/talks/eric_topol_the_wireless_future_of_medicine.html" �http://www.ted.com/talks/eric_topol_the_wireless_future_of_medicine.html�, demonstrating the medical monitoring – some now possible, some soon to be – with an iPhone. Obviously, the impact of outages on this broadband app could be a matter of life and death. And for photos of some of “The Latest Tech,” see LoliTop: The Latest Tech Page, June 29, 2009, � HYPERLINK "http://lollitop.blogspot.com/2009/06/latest-tech-page.html" �http://lollitop.blogspot.com/2009/06/latest-tech-page.html�.





�  “Portable phones” connected to landlines do not work when the electricity goes off. Cell phone towers can be knocked out, or effective communication otherwise diminished; and of course when the phones’ batteries run down, and the electric grid is knocked out, they cannot be recharged. Thus, an old-fashioned landline and phone plugged into the wall (to which the landline phone company is providing the necessary electric power) is an essential backup for anyone wishing to handle emergencies under such contingencies (including the ability to report a power outage to the electric company). And see notes � NOTEREF _Ref256445563 \h ��74�, � NOTEREF _Ref256445576 \h ��75� and � NOTEREF _Ref256445587 \h ��76�, supra.





�  For the significance of library access to the Internet as of April 2010 see “First-ever National Study: Millions of People Rely on Library Computers for Employment, Health, and Education,” U.S. Impact Studies, University of Washington Information School, April 10, 2010, � HYPERLINK "http://cis.washington.edu/usimpact/" �http://cis.washington.edu/usimpact/� (last visited May 31, 2010).
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