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A s recent history has shown, the challenges of sharing gov
ernment spectrum between commercial and public users 
are long standing, but not intractable . A 1991 Na tional 

Te lecommunications and Information Administration (NTIA) 
study, U.S. Spectrum Management Policy: A genda fo r the 
Future, set a road map fo r spectrum auctions in the United 
States and elsewhere in the world. The study made o ther rec
ommendations that covered "increased sharing of spectrum 
between private secto r and governme nt use rs" and NT IA' s 
pla ns to explore fees " to promote greater efficie ncy a mong 
federal agency spectrum users," including through a shadow 
market price or as a cost recovery tooJ.1 Nearly a quarter cen
tury afte r the NTIA study was released, the factors behind the 
relative effectiveness of auctions and sharing vs. market-based 
fees fo r increasing the efficiency of spectrum use are instruc
tive for the next chapter of spectrum policy. 

Competitive bidding is a clear success story in the United 
States , as we ll a s a round the world. With the advent o f 
dynamic spectrum access and database fo rms of sharing, the 
promise of sha ring among diverse users - including private 
secto r a nd governme nt - is also taking flight. Key drivers 
include technological advances, government users' receptivity 
to sharing, and limited availability of spectrum bands that are 
both desired by commercial users and can be cleared feasibly 
by government users. 

A t the same time, marke t-based user fees for government 
spectrum have either not taken hold, as is the case in the Unit
ed States, or have been impleme nted with mixed results. Even 
in the United Kingdom, where Administered Incentive Pricing 
(AIP) is well established, it has not yet led to large-scale reallo
cations via auctions of spectrum from many government agen
cies, although several auctions are pending.2 Professor Martin 
Cave's 2002 review of UK spectrum management and Indepen
dent Audit of Spectrum H oldings in 2005 launched the policy 
framework for public sector spectrum incentives and release, 
including a more comprehensive application of AIP.3 However, 
a U.K. auction of Ministry of Defence spectrum is only set to 
occur in 2014, nearly 10 years later.4 

CARROTS VS. STICKS 
Divestment of government spectrum is among the anticipated 

1 NTIA, " U.S. Spectrum Management Policy: Agenda for the Future," 
1991, available a t http://www.ntia.doc.gov/report/1998/us-spectrum
management-policy-agenda-fu ture#exec. 

2 "Enabling UK growth - R eleasing public spectrum: Making 500 
MHz of spectrum available by 2020, Public Sector Spectrum Release 
Programme Update," March 2014, U K Department for Culture Media 
and Sport and Shareholder Executive. The update stated that: 
"Around 60MHz of spectrum has already been released by MOD and 
the E mergency Services and further substantial re leases are due in the 
financial year 2015/16." 

3 " Independent Audit of Spectrum Holdin gs, An Independent Audit 
for H er Majesty's Treasury," prepared by Professor Martin Cave and 
audit team, December 2005, available at 
http://www.spectrumaudit.org.uk/pdf/20051l18%20Final%20Format
ted% 20v9.pdf. 
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benefits fo r commercia l users tha t, a t least in theory, de rive 
from m arke t-based fees.5 This a pproach , p a rti cularly if 
focused on fees to expedite clearing as an end result rather 
tha n efficiency, is not a benefit to public secto r users if they 
cannot continue a mission that relies on spectrum access. 

U se r fees may provide clear incentives fo r government 
users to reduce their spectrum footprint (and thus the cost of 
access) and increase accountability for how a band is used. 
This can be accomplished as well , or better, by re lia nce on 
more efficient technology (when available), commercial substi
tutes (when possible), or sharing techniques (when feasible). 

OPPORTUNITY (OST 
Market-based fees can establish "shadow" prices in which the 
"opportunity cost" of governme nt spectrum use is often t ied 
to the next highest price a commercial user would pay for a 
particular swath of spectrum. The Brattle Group, in a private
ly commissioned study, described one framework fo r govern
ment spectrum fees as: 

"By tying the fee for federal sp ectrum to spectrum's commercial 
price , federa l users would be incurring the foregone economic value 
or opportu nity cost of t he spectrum in deploying these fede ra l ser
vices . A fee b ased o n t h e comme rcia l value of spectrum wo uld 
require tha t federal users a t least acknowledge this opportunity cost 
of the spectrum use and publically argue that the value of their use of 
the spectrum exceeds this oppor tunity cost."6 

Simila rly, a 2014 report by the Science a nd Technology 
Policy Institute outlined a fee framework as involving a block 
of spectrum that might be sold at auction for $1 billion to a 
comme rcial user, who would have an opportunity cost of that 
amount. If the government use is valued a t below $1 billion, 
"then efficiency demands that the F ederal Government sell 
the spectrum block to the commercia l user, raising over all 
social welfare."7 

This last phrase is key. R epurposing spectrum to mobile 
broadband may raise overall social welfare - or not - depend
ing on the public interest uses displaced. Governme nt spec
trum-based services are mo tivated n o t by m a rke t-b ased 
economic incentives but by a less easily quantifiable need to 

4 Computer World UK, "Ofcom set to tap up Ministry of Defence for 
50 mobile broadband spectrum," Nov. 21, 2013, 
http://www.techradar.com/news/phone-and-communications/ofcom
set-to-tap-up-ministry-of-defence-for-5g-mobile-broadband-spectrum-
1201595. 

5 IDA, Science and Technology Policy Institute , "A Review of 
Approaches to Shar ing or R elinquishing Agency-Assigned Spectrum," 
January 2014, page 12, ("STPI report") available at 
https://www.ida.org/upload/stpi/pdfs/p5102final.pdf. 

6 Brattle Group, "Spectrum Sharing: Taxonomy and Economics," by 
Coleman Bazelon and Giulia McHenry, February 6, 2014, available at 
www.brattle.com/sys tem/news/pdf2s/000/000/617 /originaVSpectrum _Sh 
a ring_-_ T axonomy_ and_ Economics_ Full_ Report.pdf?l391695199. 

7 STPT report, page 14. 
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meet missions that are not typically revenue-based. These can 
involve air traffic control, space exploration, public safety and 
disaster relief/humanitarian assistance, weather monitoring, and 
even inbound ballistic missile detection. Assessments of actual 
trade-offs need to be made rather than an assumption that a 
licensed commercial use will always be "higher and better." 

At best, government users will "pass through" market
based fees into a budge t process to pay for spectrum. At 
worst, if fees are based on the highest price a commercial user 
will pay to access a band and thus compel divestment, mis
sions that rely on spectrum may be lost. As Lockheed Martin 
told the U.S. Office of Science and Technology Policy in 
recent comments: "There is no direct line - and maybe no 
line at all - between an agency paying spectrum fees and an 
agency sharing spectrum. In addition , were spectrum fees 
applied, and were they to force agencies to relinquish spec
trum without new technologies in place, current mission-criti
cal functions would be jeopardized."8 

OTHER CHALLENGES 
Applying market-based signals to public sector spectrum that 
is used for a range of public inte rest be nefits is a complex 
undertaking. While the AIP framework in the United King
dom is longstanding, not all the envisioned benefits, such as 
large-scale spectrum repurposing, have borne fruit. The 2014 
UK Spectrum Strategy noted that market-based pricing alone 
may not be sufficient to free up spectrum for other uses: 

"We recognize that the peculiarities of Public Expenditure make it 
harder fo r the public sector than the private sector to respond to mar
ket mechanisms. It is not clear that we yet have the right arra nge
ments in place so that Departments can pay the market rate for the 
spectrum they continue to need, release spectrum which they no 
longer use or do not value as highly as other users, and acqu ire new 
spectrum to meet their requirements."9 

Otherwise, opportunity cost-based equations for fees often 
overlook the fact that the next "highest use" of a spectrum 
band may involve non-auctioned spectrum, or spectrum that is 
otherwise "cost free" to private sector uses, such as satellite 
bands, non-licensed spectrum, or public safety bands. Such 
spectrum bands still provide multiple downstream economic 
benefits to socie ty at large (i.e., job creation and mobile 
broadband deployment) , but these are not refl ected in the 
upfront cost of an operator who has access to "free" bands. 
International spectrum agreements and other considerations 
for public sector users who require global access are another 
complicating factor for imposing fees in terms of poss ible 
unintended consequences. 

Government user needs are also growing, in the United 
States and elsewhere, in parallel with the rise in consumer 
demand for mobile broadband applications and services. Eco
nomic-based user fees that have a policy goal of rea llocation 
must address how government entities would access spectrum 
in the future to meet growing needs. The UK Spectrum Strate-

8 Response of Lockheed Martin Corp., In the Matter of Spectrum Poli
cy, Notice of Request for Information, FR Doc. 2014-03413, before the 
Office of Science and Technology Policy, Executive Office of the Presi
dent, March 20, 2014. 

9 UK Spectrum Strategy, March 10, 2014, section 3.24, UK Depart
ment of Culture, Media and Sport, available at https://www.gov.uk/gov
ernment/uploads/system/uploads/attachment_ data/file/287994/UK _ Spe 
ctrum_Strategy_FTNAL.pdf. 
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gy said that "at the same time as MOD is looking to release 
some spectrum, it is experiencing an increasing number of new 
demands for spectrum, particularly at a time when manpower is 
reducing and the hi-tech equipment that enables the Services to 
operate with reduced numbers is becoming ever more spectrum 
re liant. Balancing these competing demands requires careful 
prioritisation, planning and preparation. Value to society as 
well as the market place must be taken into account." 

Opportunity cost also assumes a certain level of substi
tutability for spectrum that government users will have if they 
have to give up a band that they can no longer "afford," 
whether that be access to other government spectrum, shared 
access with private sector operations, or use of a commercial 
service that can also meet mission needs. A report in 2011 to 
an advisory committee to NTIA in the United States pointed 
out that "fees can be an effective tool at promoting efficient 
use of the spectrum, but cannot change the fundamental char
acteristics of the spectrum. Fees may cause some users to find 
substitu tes for specific frequency bands (other frequency 
bands, different technology, or non-spectrum communication 
alternatives), but physics determines propagation characteris
tics and which type(s) and how many users can share a fre
quency band. Nationally and internationally, frequency bands 
are a llocated to services whose technical viability to operate 
and co-exist has been proven."10 

In addition, in those few instances where market-based fees 
are relatively well established, as is the case in the United King
dom, they came of age during an era when sharing was seen as 
less desirable by most spectrum stakeholders than is the case 
today. Thus, many market-based fee regimes originated during 
policy periods when clearing spectrum of public sector users 
was the norm and sharing the exception. It is not yet clear how 
fees - particularly those based on auction value for exclusive 
licensed uses - will promote sharing per se in today's environ
ment in which many policymakers are attempting to strike a 
balance between sharing and exclusive use spectrum. 

CONCLUSION 
Simply put, there are more flexible policy tools available for 
bringing spectrum capacity to its highest and best use than 
fees as part of balanced policy decisions. 

Bala nce is a key consideration. Wireless carriers a round 
the world have generally supported fees on public sector users 
while opposing their application to th eir own bands. For 
example, the U.K. government directed Ofcom to study set
ting market-based fees on spectrum assigned outside of an 
auction to the 2G 900 MHz and 1800 MHz bands. Wireless 
association GSMA said it was "concerned that Ofcom's pro
posal to more than quadruple annual licence fees - from 
£24.8 million to £138.5 million for the 900MHz band and from 
£39.7 million to £170.4 million for the 1800MHz - will jeop
ardise mobile operators' ability to upgrade their networks for 
4G services in the UK."11 

Carriers in the United States have raised similar concerns 
about the potentia l imposition of user fees on non-federal 

IO Commerce Spectrum Management Advisory Committee report, 
Incentives Subcommittee, Jan. 10, 2010, available at 
http://www.ntia.doc.gov/files/ntia/m eetings/incen tivessu bcomm _draft re 
port_Ol092011.pdf. 

11 GSMA press release, "Ofcom's Proposed Increase in Annual 
Licence Fees for 900 MHz and 1800 MHz Spectrum Threatens UK 4G 
Roll-out, Says GSMA," January 23, 2014, available at: 
http://www.gsma.com/newsroom/ofcoms-proposed-increase/. 

IEEE Wireless Communications • August 2014 


