William Murray

Public Administration 395

March 20, 2008

Use Value and Management Structure of Broadcast Spectrum in the United States


Radio spectrum is quite possibly one of the most highly regulated naturally occurring resources of all time. From cell phones to remote controls, from TV sets to garage-door openers, virtually every wireless device depends on access to the wireless spectrum. Despite spectrums immeasurable importance in the current information age, insiders have “little incentive to disclose their information to the public, for the less the public knows about spectrum, the greater the insiders ability to profit.” 
 One report was quite accurate when it stated, “spectrum policy is too complicated for you to understand.”
 Spectrum as we know it spans from 3kHz to 300GHz with an electronically audible range of 20kHz and above.  Since the regulation of radio frequencies in the early 20th century, the spectrum has been subject to chronic limitations. 

Pioneering regulators assumed that conflicting transmitters in any spectrum would lead to interference, which inadvertently lead to the creation of artificial scarcity through regulation, now referred to as “the doctrine of spectrum scarcity.”
  With virtually every usable radio frequency already licensed to commercial operators and government entities, the world is experiencing a type of spectrum drought.  Since the beginning of spectrum regulation every new commercial service, from satellite broadcasting to wireless local-area networks, has created competition for licensing with numerous existing users, including the government—all of which guard their spectrum jealously.  Since 1994, allocation has been left up to an auctioning system that awards the newly available spectrum to the highest bidder; only 2% of the spectrum has been distributed this way.  Before this restructuring, 98% of spectrum was merely given away to private entities for the exchange of “in-kind” public service rather than cash.  Broadcasters aren’t required to pay for their spectrum use, rather, they claim to provide $8 billion a year in unverified public service.
 All of this apparent privatization, even though the FCC denies any private ownership, ignores The Communications Act of 1934, which states that broadcast spectrum belongs to the public.

A common misconception that supports the current system of regulation is that the spectrum is a scarce and finite resource. Radio waves are freely transferred over the radio spectrum despite regulation.  Therefore, when licensing spectrum rights, the Federal Communication Commission and National Telecommunication and Information Administration is actually controlling the right to deploy transmitters and receivers that operate in particular ways, not a piece of a finite resource.  Consequently, the extent to which there appears to be a spectrum shortage largely depends not on how many frequencies are available, but on the technologies that can be deployed.
 Regulations that are intended to create harmony on the airwaves instead create artificial limits on spectrum utilization, which creates massive inefficiency, as many frequencies remain unused.  


In the past, televisions and radios relied on tube receivers that required a frequency buffer to avoid inter-mixing channels.  Today’s digital receivers are capable of utilizing “smart” technologies to pick out only the channels they need.
  Signal interference could soon be a thing of the past, which should make exclusive licenses unnecessary.  This actuality presents the possibility for an open access commons with virtually no capacity limits and unlimited public access.  Of course, this possibility is very unsettling for broadcasters, phone, and cable companies if implemented through flexible public licensing.



In the United States, the regulatory responsibilities for spectrum is divided by the FCC and the NTIA.  The FCC is responsible for managing the spectrum designated for non-federal use i.e. state, local government, commercial, private internal business, and personal use. The NTIA is a branch of the Department of Commerce responsible for spectrum designated for Federal use, for example, the Army, FAA, and FBI.  Interestingly, 64% of the spectrum below 3.1GHz (most valuable), and 95% of the spectrum below 300GHz is designated for undisclosed Government use.
 Congress mandates that the FCC impose and collect fees designated for application processing fees to, “to prescribe charges for certain types of application processing or authorization services it provides to communications entities over which it has jurisdiction.”
 All application processing fees are deposited in the US treasury as mandated by the Omnibus Reconciliation Act of 1989.  The FCC also collects regulatory fees to recover the annual cost of enforcement, policy and rule making, user information, and international activities.  Regulatory fees became standard after the Omnibus Reconciliation Act of 1993 in Section 9 of the Communications Act.
  The regulatory fees do not apply to government entities, amateur radio operator licensees, and non-profit entities (College, Religious, Public).  In FY07 there were10,806 registered for-profit licenses totaling $21,168,225.00 in regulatory fees paid to the FCC. Fifty-four for-profit licensees paid a total of $55,272.00 to the FCC in Vermont (excluding mobile, and fixed communication).
  Fees paid from any radio station are not specifically designated to contribute to federal spending on the state from which they came.  Therefore, it is difficult, if not impossible, to narrow down the direct influence that the state of Vermont gains from FCC regulation fees.  What is more interesting is how insignificant this number is compared to the tremendous use value of the broadcast spectrum.  According to a report released by the New America Foundation on December 31, 2001, the current use value of the entire broadcast spectrum was $301.78 Billion.
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This number excludes a recent auction of the “700MHz” spectrum by FCC to cellular companies AT&T, Verizon, and Google, to name a few, who bid up the value of the latest chunk of spectrum to US$ 19 Billion dollars.
  While this number is truly stunning, it is important to note that the actual value of the spectrum is driven by physical properties of the radio spectrum that are much broader than the specific transient valuations created by one or two independent auctions; therefore, these auction values can be misleading in their enormity.
  As stated in the report, the total use value is the value of spectrum to marginal firms only.  Most firms holding spectrum earn more than a marginal return on their holding, and on average are able to earn twice what the marginal firm does on spectrum, setting the producer surplus at half of the previously stated marginal value ($301.78 x ½ = $150.89).  Through this calculation we come up with the number $452.67 Billion. 


The study continues its analysis by considering the additional value to companies if they could have spectrum to use as they see fit outside of the current misallocations.  To accomplish this goal they applied a technique known as a “Delphi Study.”  This strategy anonymously polled a small panel of leading independent experts in economics and technology use and asked them to answer questions regarding how much money companies would be willing to pay for different pieces of the spectrum above and below 3.5GHz, and how they would use them.  They then took this information, re-circulated the answers to the same panel for adjustment, and came up with an industry consensus on how much they were worth.  After averaging the numbers they found that an additional value of  $257 Billion for spectrum below 3.5 Ghz and $61 Billion for spectrum above 3.5 GHz for a total of $318 Billion of potential value from spectrum flexibility (less regulation).  Finally, they polled how much additional spectrum it would require to amount half the total benefit for the spectrum above and below 3.5 GHz and came up with 160 MHz and 300 MHz, respectively.  After adding all of these separate segments to the current use value, the total potential value to license holders for completely flexible licenses is $771 Billion.
  The three largest contributors to this statistics are broadcast TV, mobile phones, and satellite communications.  Broadcast TV is equal to $495 Billion, mobile phones $203 Billion, and satellite communications $50 Billion.  To show how much additional value can be generated from flexible licensing, consider the 6 MHz allocated for television broadcast channel 14.  If this frequency were put to it’s best use (most likely cellular telephone) it would create additional revenue of $7.2 Billion; an increase of nearly $6.8 Billion.
 Under current regulation, this windfall of profit would find its way directly into the pocket of the license holders. 

Spectrum value is a great indicator of why spectrum licenses are so jealously guarded by their holders.  As graphic indicates, spectrum value differs much in the same way as real estate. [image: image2.png]



The higher the radio frequency, the less valuable it gets – so much so that 1% of the spectrum below 3.5 GHz is worth more than 99% of the spectrum above 3.5GHz.
  The lowest spectrum frequencies are the most penetrating, least power intensive, and longest traveling signals making them tremendously valuable.
   This topic is always mentioned when discussing the possibility of implementing flexible use licensing in the lower spectrums.  License holders always argue that there is plenty of spectrum currently using flexible licensing plans, of course, they fail to mention that this is these are among the least effective and least valuable frequencies.


Given all of this information it’s clear that the broadcast spectrum is goldmine of public revenue that has yet to be mined to its full potential.  As Senator John McCain once stated, “They used to rob trains in the Old West.  Now we rob spectrum.”
  The tremendous amount of value in broadcast spectrum lends itself to considerable private interest lobbying that has profound effects over decisions made by the FCC.  If positive steps are to be made in the future, disenfranchised decisions must remain in the forefront. The future of spectrum technology is unknowable, and without the benefits of free market spectrum allocation the FCC faces risky decisions on the deployment of valuable broadcast spectrum. Among all else, it is clear that the current mismanagement of socialized radio spectrum allocation provides one of the most promising opportunities for commons reform in the future.
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