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Reforming the Government’s Spectrum Allocation Chart:

A Visual Story of Special Interests versus the Public Interest
Background

In recent years, the electromagnetic spectrum, commonly known as the “airwaves,” has become one of America’s most valuable natural resources.  In January 2001, for example, companies bid more than $16 billion for a small sliver of second-tier spectrum that they hoped to use to provide mobile telephone and Internet service.  Additionally, broadcasters—although they pay nothing for the single largest band of prime spectrum and have largely shirked their public interest obligations—occupy spectrum valued at over $350 billion.

According to the Communications Act of 1934, the government retains ownership of the spectrum and can only license its use for limited time periods.  In the words of the Act: “It is the purpose of this Act…to provide for the use of [radio] channels, but not the ownership thereof, by persons for limited periods of time, under licenses granted by Federal authority.  Elsewhere, the Act repeatedly asserts that licenses shouldn’t be allocated in such a way that they create an “unjust enrichment” for the license recipient.

Unfortunately, as spectrum has become more valuable than all the gold and silver ever mined, license incumbents have reacted predictably to protect their interests.  They have actively lobbied to retain rights to use their spectrum in perpetuity and to win the flexibility to use their spectrum for its most profitable purpose.  The practical result is that a vast transfer of wealth is currently taking place from the public to the private sector.  At the same time, lobbyists and elected officials know that this vast transfer of wealth cannot happen too quickly or visibly because it would create a public uproar.  The practical result is that spectrum is neither being used efficiently nor equitably.  It is not being used efficiently because Congress fears openly giving incumbents the windfall from using spectrum for its highest demanded uses.  It is not being allocated equitably because the general public is not getting compensated for the enrichment of the few who have been lucky enough to secure spectrum on favorable terms, often as a result of high-powered lobbying. 

This funding proposal is based on the belief that a major reason public policy analysis has had little impact is because the press, public, and even most politicians neither understand nor care about this immensely important and valuable resource.  Nor does the public think about the “opportunity cost”—that is the non-commercial media, educational innovation, and other public investments that could be make if spectrum “rents” were earmarked for a spectrum trust.  The combination of public indifference and intense special interest pressure has meant that spectrum politics is special interest politics—perhaps one of the purest and most costly examples in America today.

Accordingly, educating the press, public, and opinion leaders about the misuse and importance of spectrum is a necessary foundation for reforming spectrum policy; think tank white papers are not enough.  The public cannot be expected to slog through the type of intimidating spectrum policy analysis that is generally offered.  It needs information uniquely tailored to its low level of interest and ability to grasp spectrum policy. 

Specifically, we believe the public needs visually compelling information to understand the scandalous mismanagement of America’s spectrum resources.  Just as a TV sound bite can have far more political influence than a detailed policy analysis in a journal of public opinion or even in a mass daily newspaper, a simple compelling visual could tell the spectrum story in a way that telecom policy analysts have, so far, been unable to do.

We therefore suggest a two-step public education campaign.  First, to create a compelling graphical visual that tells the story of inefficient and unjust spectrum allocation.  Second, to disseminate this visual to a general audience via face-to-face, print, and TV media.

The Visual

The visual we have in mind is a completely reformulated spectrum allocation chart designed along the graphical principles advocated by Yale Professor Edward Tufte.  Tufte has written a number of acclaimed books on the visual display of quantitative information with the purpose of telling a compelling story.  

The federal government’s current spectrum allocation chart, which shows how different bands are allocated for different purposes, is incomprehensible to most policy makers, let alone the average person.  The chart was designed by engineers for engineers.  It is a confusing morass of detail with no clear and compelling story as its design principle.  It resembles a city planning department’s detailed zoning map shrunken down to fit a poster.  We believe that a spectrum allocation chart can be formulated to tell a compelling story of gross government inefficiency and giant special interest giveaways.

In a Tufte visual, a vast amount of information is contained in a simple, compelling visual while all extraneous information not related to a particular story is omitted.  

A variety of variables could be included in the new spectrum chart, with each variable responsible for telling an important part of the story.  Various “overlays” (e.g., different colors, fill patterns, vertical dividers, and text) could be used to include more than one variable on the horizontal and vertical dimensions.  The following variables are for illustrative purposes.  The final variables and their visual presentation would likely be modified during the course of the project.  

Frequencies.  A frequency range on the horizontal dimension structures the traditional spectrum chart.  Frequencies in wide use now run from 0 to about 10 gigahertz.

Analog vs. Digital vs. Unused.  The major horizontal bar of the spectrum chart is divided into only three colors, one each for digital, analog, and guard band (unused or dark) spectrum.  In sequence, digital represents efficient spectrum use, analog moderately efficient, and guard band inefficient. The guard band spectrum represents the average amount of guard band spectrum used in a particular type of allocation.  

Industry Type.  A thin vertical black line divides each spectrum allocation by a major industry user, such as broadcasting, satellite, and cellular.  Each type has a visual identifier, such as an icon of a TV set, radio, cellular phone, and satellite dish.  As spectrum flexibility is added over time (see below), new objects fill up the vertical dimension.

Commercial, Unlicensed, and Government.  All allocated spectrum has been designated for commercial, governmental, or unlicensed (open and shared) use. The major horizontal bar of the spectrum chart would be divided into overlay patterns, one for each broad category of allocation.  At a glance this will tell us, for example, that only a tiny fraction of the airwaves have been reserved for shared, open access by the public.  These public uses include community wireless connections to the Internet (WiFi), cordless phones, in-home wireless networks, campus LANs, and amateur radio.  A distinction is also drawn between spectrum licensed to individual companies and entire industries.  Company licensed refers to an allocation of spectrum, such as TV channel 7, to a particular broadcast company in a particular market.  Industry licensed refers to spectrum shared by an entire industry for common purposes.  For example, the broadcasting industry has “auxiliary” spectrum to send news reports back from the field to edit before a live broadcast.  It will be seen that the government, along with the broadcasters, control the most valuable lower frequencies.  Spectrum licensed exclusively to companies represents the vast bulk of spectrum, while unlicensed relatively little.  The allocation roughly corresponds to the political power of the various spectrum constituencies.

Time.  On the vertical dimension is time, starting from Marconi’s invention of wireless in the late 19th century and running through the present into the future.  A horizontal line sharply distinguishes between the present and our predictions for the future.  Vertical bars begin at the time the FCC first allocated a particular band of spectrum.  For example, the radio band would start in 1927 and run up to the present.  About a fifth of the radio bar would be analog and the rest would be guard band.  In the near future, the guard band would be replaced with digital, and in the long-term it would all be digital.  The TV band would begin in the late 1940s as analog and guard band.  Beginning in 1997, a significant portion of the guard band would switch to digital.  

Looking at the bottom edge of the spectrum allocation chart, it would now become immediately obvious that the early allocations of spectrum were all analog and that the recent ones are all digital, and that new and higher frequencies came into use roughly as a function of time.  Now looking at the relative proportions of colors at the present time line, it is clear that analog and guard band allocations are still predominant at the lower frequencies.  In other words, just as Americans like to build new and fancy suburbs from scratch while neglecting redevelopment of city centers and old suburbs around the core, the present frequency allocation table is structured like a collection of historical artifacts from the past.  The far right side of the spectrum allocation chart will show that in the mid-1990s, the spectrum frontier was closed for all practical purposes.

Market Value ($ per MHz).  A second vertical dimension is the current dollar value of a megahertz of spectrum across the United States.  For example, one megahertz of prime spectrum across the entire U.S. population is currently worth about $1 billion (based on recent auctions in the U.S. and Europe).  This dimension can be represented by a single Green curve running across the entire spectrum chart.  In general, the curve will be highest at the lowest frequencies and drop precipitously at the higher frequencies.

Auctioned.  If a segment of spectrum has been auctioned, a line of dollar signs indicates the time of auction.  Auctions didn’t begin until 1994, so the auction lines will all be near the top.  There will also be relatively few of these auction lines because the vast majority of spectrum has never been auctioned.

Propagation Characteristics.  At the base of the chart below the beginning of the time line is a propagation characteristics horizontal bar.  I suggest it be colored in green to suggest that propagation characteristics are the key determinant of spectrum value.  Each section of the green bar has a little picture to illustrate the most restrictive object information transmitted at that frequency can easily get through.  Thus, on the left would be objects like homes, trees, and cars; on the right would be things like raindrops, snow, and clouds.  

Valuation.  Another horizontal bar at the base of the chart could illustrate the relative valuation of different frequencies. The left side could be illustrated with a picture of 5th Avenue in New York, the middle a picture of a nice suburb in Westchester, the far right a picture of the Sahara desert.

Future.  One of the most controversial parts of our chart could be its prediction of spectrum allocations and auction receipts 20 years out in the future.  The prediction I suggest, based on current trends, is that spectrum flexibility (e.g., digital use) has been given to all powerful spectrum incumbents.  The only auctioned spectrum has come from government reserves and a few politically weak spectrum incumbents.  No new unlicensed spectrum has been made available.

Dissemination

The visual would be widely disseminated through a variety of media.  We would start by incorporating the visual into both a spectrum white paper for the press and Washington DC policy makers, as well as an article for a widely read public affairs magazine, tentatively The Atlantic Monthly.  We would send press releases with the visual to members of Congress, think tanks, print media, and TV media.  Snippets could be used as a part of programs such as the PBS’ Lehrer Hour and CBS’ 60 Minutes.  

We believe that the stark visual contrast between the famous “bureaucrat’s chart” and our “people’s chart” of this natural resource will prove compelling for segments on broadcast media—allowing us thereby to relay our message about achieving the non-commercial public interest obligations via a spectrum trust.  Foreign media such as the BBC might also be interested in using our work to illustrate the more general problem of special interest driven spectrum allocation policy across the entire world.  We also would explore using it as the basis for a muckraking TV documentary on the politics of U.S. spectrum allocation.  The full documentary could be shown on a channel such as the Sundance Documentary Channel.

Management

New America Fellow Jim Snider would serve as project manager, coordinating the efforts of a full-time research assistant, a part-time Tufte-trained graphic designer, and consulting assistance from an IT engineer consultant and a telecommunications economist.  Snider is an expert on spectrum and broadcast policy issues.  He would provide overall conceptualization and coordination (under the supervision of Michael Calabrese, director of New America Foundation’s Public Assets Program). The research assistant would be dedicated to collecting and entering the data.  The spectrum engineer would be hired to review the collection and analysis of all the data.  The telecommunications economist would be hired to impute a market value to all spectrum.  The graphic designer would be brought in early and consulted throughout the entire project.  Once sufficient funding looks likely, we would pursue our earlier contact with Professor Tufte to discuss more concretely his involvement or recommendation of an appropriate graphic designer.

