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II.1 History of Auctions
Telecommunications Act of 1996

Figure 22. FCC Report to Congress in 1997 on Spectrum Auctions
In the Matter of FCC Report to Congress on Spectrum Auctions, FCC 97-353, WT 
Docket No. 97-150, Oct. 9, 1997, 
https://www.fcc.gov/sites/default/files/wireless/auctions/data/papersAndStudies/fc970353.pd
f

https://www.fcc.gov/sites/default/files/wireless/auctions/data/papersAndStudies/fc970353.pdf
https://www.fcc.gov/sites/default/files/wireless/auctions/data/papersAndStudies/fc970353.pdf
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II.1 History of Auctions
Telecommunications Act of 1996

Figure 23. Quote from FCC Report to Congress on the New Auction Paradigm
Thomas J. Duesterberg & Peter K. Pitsch, “Wireless Services, Spectrum Auctions, and 
Competition in Modern Telecommunications,” Outlook (May 1997), at 7, cited by FCC 
Report, id.
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II.1 History of Auctions
Telecommunications Act of 1996

Figure 24. William E. Kennard (D), Chairman of the FCC from Nov. 3, 1997 to Jan. 19, 
2001

FCC, Commissioners from 1934 to Present, https://www.fcc.gov/commissioners-1934-
present; William Powell, Wikipedia, https://en.wikipedia.org/wiki/William_Kennard. 

https://www.fcc.gov/commissioners-1934-present
https://www.fcc.gov/commissioners-1934-present
https://en.wikipedia.org/wiki/William_Kennard
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II.1 History of Auctions
Telecommunications Act of 1996

Figure 25. Michael K. Powell (R), Commissioner of the FCC from Nov. 3, 1997 to Mar. 17, 
2005, and Chairman of the FCC from Jan. 22, 2001 to Mar. 15, 2005

FCC, Commissioners from 1934 to Present, https://www.fcc.gov/commissioners-1934-
present; Michael Powell, Wikipedia, 
https://en.wikipedia.org/wiki/Michael_Powell_(lobbyist). 

https://www.fcc.gov/commissioners-1934-present
https://www.fcc.gov/commissioners-1934-present
https://en.wikipedia.org/wiki/Michael_Powell_(lobbyist)
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II.1 History of Auctions
Auction Results

Table 1. Completed Spectrum Auctions above $100M Net Winning Bids
Source: FCC, Auctions Summary

FCC, Auctions Summary, https://www.fcc.gov/auctions-summary. 

https://www.fcc.gov/auctions-summary
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II.1 History of Auctions
Auction Results

Figure 26. Early Auctions Compared to AWS-3 in Auction 97
Scott Wallsten, “Don’t Be Disappointed by the FCC’s Incentive Auction,” Technology 
Policy Institute, Jan. 17, 2017, https://techpolicyinstitute.org/publications/miscellaneous/the-
fccs-incentive-auction-is-not-a-disappointment/.

https://techpolicyinstitute.org/publications/miscellaneous/the-fccs-incentive-auction-is-not-a-disappointment/
https://techpolicyinstitute.org/publications/miscellaneous/the-fccs-incentive-auction-is-not-a-disappointment/
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II.1 History of Auctions
Auction Process

Figure 29. Combinatorial Bidding or “Package Bidding”
1997 FCC Report at 4.



10 Spectrum Economics and Market Tools 

II.1 History of Auctions
Auction Process

Figure 31. Rules for Simultaneous Multiple-Round Auctions
1997 FCC Report at 20.
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II.1 History of Auctions
Auction Bidding

Figure 32. Bidder Exposure in Auction 35 (Bulow, et al., 2009)
Bulow et al., Winning Play, supra note 87, at 34, fig. 5a.
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II.1 History of Auctions
Auction Bidding 

Figure 33. Bidder Exposure in Auction 66 (Bulow et al., 2009)
Bulow et al., Winning Play, supra note 87, at 34, fig. 5b.



13 Spectrum Economics and Market Tools 

II.1 History of Auctions
Recent Auctions

Figure 34. Headline on Auction 110 Winners Marguerite Reardon, “AT&T and Dish Big 
Winners in Latest 5G Auction,” CNET, Jan. 14, 2022, 

https://www.cnet.com/tech/mobile/at-t-and-dish-big-winners-in-latest-5g-auction/.

https://www.cnet.com/tech/mobile/at-t-and-dish-big-winners-in-latest-5g-auction/
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II.1 History of Auctions
Recent Auctions

Figure 35.  Winning Bidders in 3.45 GHz Auction 110
FCC, “FCC Announces Winning Bidders in 3.45 GHz Auction,” 

https://www.fcc.gov/document/fcc-announces-winning-bidders-345-ghz-auction.

https://www.fcc.gov/document/fcc-announces-winning-bidders-345-ghz-auction
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II.1 History of Auctions
Recent Auctions

Figure 36. Winning Bidders in 3.45 GHz Auction 110
FCC, “FCC Announces Winning Bidders in 3.45 GHz Auction,” 

https://www.fcc.gov/document/fcc-announces-winning-bidders-345-ghz-auction.

https://www.fcc.gov/document/fcc-announces-winning-bidders-345-ghz-auction
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II.2 Spectrum Valuation Methods
Indefinitely Lived Intangible Assets

1. Market approach, or “M&A” approach

2. Income approach, or “Greenfield” approach
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II.2 Spectrum Valuation Methods
Spectrum Holdings of Publicly Traded Companies 

Figure 37. Description of Impairment Testing of AT&T Wireless Licenses
AT&T 2021 Annual Report, at 27.
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II.2 Spectrum Valuation Methods
Spectrum Holdings of Publicly Traded Companies 

Figure 38. Balance Sheet of AT&T Showing “Licenses – Net” in Spectrum Assets
AT&T 2021 Annual Report, at 48.
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II.2 Spectrum Valuation Methods
Spectrum Holdings of Publicly Traded Companies 

Figure 39. AT&T’s Wireless Licenses Amortized and Not Subject to Amortization
AT&T 2021 Annual Report, at 70.
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II.2 Spectrum Valuation Methods
Price per Mhz-Pop

Table 2. Bandwidths Auctioned (pre-2015)
Source: FCC, Available Band Plans, https://www.fcc.gov/economics-analytics/auctions-
division/auctions/band-plans. 

https://www.fcc.gov/economics-analytics/auctions-division/auctions/band-plans
https://www.fcc.gov/economics-analytics/auctions-division/auctions/band-plans
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II.2 Spectrum Valuation Methods
Valuation Estimates: Federal Inventory

Table 3. Proposed Legislation Related to Federal Spectrum



22 Spectrum Economics and Market Tools 

II.3 Spectrum Valuation Factors
Factors

1. Frequency
2. Paired vs. Unpaired
3. Encumbered vs. Unencumbered
4. International Harmonization
5. Licensed vs. Unlicensed
6. Non-Market Values
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II.3 Spectrum Valuation Factors
Factors

What drives the value of a spectrum license, as observed in auction transactions and secondary market sales? Is it 
the size of the band, the use of the band, the market location, the band plan, or the frequency of the band? 
Economists have studied data from transactions in the United States and globally. Some of the hypotheses lack 
counterfactual data, but policymakers generally agree on certain observations from the market. 

Frequency

Mobile devices that generate the most economic value and commercial revenue are deployed on certain frequencies 
that have favorable propagation characteristics. The particular frequency of a spectrum license thus drives the value 
of the spectrum because of the valuable uses that are deployed on those airwaves. 

Paired vs. Unpaired

Aside from the frequency of the band, the structure of the band plan also can facilitate certain technologies and uses. 
Mobile devices with two-way communications have been designed to transmit signals on paired bands “by 
diminishing interference from incompatible adjacent operations.” 

In the AWS-3 auction, the FCC asked the public for comment on how to design the band plan for 1675 MHz-1710 
MHz band with a focus on the 15 or 20 MHz in the upper portion of the band, from 1690 MHz-1710 MHz and 1695 
MHz-1710 MHz.
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II.3 Spectrum Valuation Factors
Factors

Encumbered vs. Unencumbered

Uncertainty in whether to expect interference or not through encumbrances can lower the desirability of spectrum 
licenses for commercial operations.

International Harmonization

Spectrum bands are more valuable if global standards are aligned with certain technologies on those bands. 
Hardware devices are manufactured at scale to serve a larger user base with network effects.

Licensed vs. Unlicensed

Exclusive use or unlicensed shared use are two types of spectrum license rules. The FCC decides whether to deem 
a particular band eligible for licensed or unlicensed use. What was written in 2009 is still true today, “[a]t present, 
no existing market mechanism allows for the trading of radio spectrum between licensed and unlicensed uses. 
Whenever spectrum is made available for reallocation, the FCC faces a dilemma in determining which access regime 
to use.” There are tradeoffs, however, in using a particular band for licensed or unlicensed use.  
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II.3 Spectrum Valuation Factors
Factors

Licensed vs. Unlicensed

Regulators are currently “attempting to guess how much bandwidth should be allocated to various types of licensed 
and unlicensed services – and imposing different rules within and across these allocations,” but some scholars have 
been calling for a more systematic, market-based way of deciding these allocation tradeoffs.

It’s undisputed that unlicensed spectrum, particularly the bands under Part 15 rules, generates enormous economic 
value through Wi-Fi technologies. However, the lesson from Wi-Fi often does not translate to other unlicensed 
bands. Moreover, the relevant comparison for policymakers is how much more or less value could be achieved from 
market-driven demand for flexible exclusive use licenses, which, used by nationwide networks, generates consumer 
and producer surplus in the trillions of dollars.

Non-Market Values

National security and other values influence the way that spectrum allocations are weighted against each other. The 
Department of Defense has the most influence in radio spectrum policy due to its large wireless operations and 
national security mandate. These non-market values predominate in politics and may be at odds with economic 
efficiency in some cases. The DoD Electromagnetic Spectrum Superiority Strategy is one of several defense 
initiatives that contribute to a national spectrum strategy that affects other federal agencies.
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public.nrao.edu

The National Radio Astronomy Observatory is a facility of the National Science Foundation
operated under cooperative agreement by Associated Universities, Inc.


