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Spectrum policy has received more attention, particularly 
amongst European policymakers, since we last published a 
Policy Paper on this topic back in 20061. We said then that 
spectrum was ‘a key strategic input for modern economies’. 
Events since then have demonstrated the enormous value of 
spectrum to the industry as well as the enormous costs for 
society which can arise from its mismanagement. 

Many of the authors in our 2006 Paper focussed on the need 
to find and release new spectrum for the mobile industry, 
anticipating the debate over ‘digital dividend’ spectrum for 
mobile broadband which has preoccupied Europe for the 
past 5 years and the search for additional spectrum which 
is a key priority for US policymakers today2. We also argued 
that European operators should be able to ‘refarm’ the 
spectrum they already held, as US operators had long been 
able to do. The European authorities subsequently agreed to 
allow refarming but we did not anticipate, at that stage, the 
competition concerns this would create. There are a number 
of major European markets where refarming of spectrum is 
still not permitted today.

Nor did we consider in 2006 what policymakers should do 
when the term of an existing spectrum licence expired and 
whether, and under what conditions, spectrum should be 
retained by an existing user or reassigned to another party 
(by auction or other means). As more and more GSM licences 
first awarded in the 1990s came to the end of their 15 year 
term, it became apparent that European policymakers had no 
clear idea about what to do next. Some granted extensions of 
various durations, others proposed to reauction the spectrum, 
whilst others pursued various hybrid solutions. This prompted 
the presentation which I made in Brussels in 2007, reproduced 
as the first contribution to this Paper, in which I argued that 
European policymakers urgently needed to develop a more 
coherent approach to the question of licence renewal.

The contrast between a clear focus on releasing new 
spectrum whilst ‘muddling through’ in the treatment of 
existing spectrum is well illustrated by the Radio Spectrum 
Policy Programme, adopted by the Parliament and Council 

in March 2012. This contains clear (and welcome) targets for 
the co-ordinated identification and release of new ‘digital 
dividend’ spectrum3 but, as Gerry Oberst explains, also 
contains requirements that national regulators undertake 
new ‘competition reviews’ of spectrum markets that are 
anything but clear. The result of these reviews could be that 
existing licence terms are altered, spectrum is reassigned or 
that access to new spectrum is restricted. Any or all of these 
measures could have a profound impact upon the prospects 
of individual operators, which is one reason why spectrum 
decisions are increasingly being litigated in the courts. 
Oberst urges the Commission to develop new guidelines to 
ensure consistency and coherence in the conduct of these 
competition reviews. 

Even if Oberst is right and a coherent framework emerges in 
Europe, several challenges remain. Some have suggested 
that the new European Communications Framework gives 
them no option but to auction spectrum upon expiry of the 
existing term. If this were legally the case then much of the 
complexity would be removed from the debate. This was 
therefore a point on which we sought clarification and asked 
Bo Vesterdorf, former President of the European Court of 
First Instance, for his opinion, which is included in this Paper. 
Vesterdorf confirms that auctions are an ‘option as opposed 
to a requirement’, both for allocating new spectrum and for 
renewing or extending existing licences. He goes on to note 
that selection criteria which result in a renewal to existing 
licence holders cannot be assumed to be discriminatory any 
more than selection criteria which result in new spectrum 
being reserved for, or otherwise awarded to, new entrants. 
Neither is necessarily discriminatory, or otherwise contrary  
to the provisions of the Framework. 

If policymakers do not auction spectrum, they will then 
have to find some other means of determining the price 
payable by the licensee for what most regard as a public 
good. This is another area of great controversy, albeit often 
the subject of private negotiations between Governments 
and individual operators. We asked Frontier Economics to 
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consider the objectives which policymakers should pursue in 
such circumstances, and how they should then set spectrum 
prices in light of these objectives. A summary version of their 
paper appears here.

Finally, even if policymakers rely upon an auction to 
determine the price payable and who obtains the spectrum, 
they will generally still set a ‘reserve price’ below which the 
spectrum will not be sold. The purpose of reserve prices 
is often misunderstood. There has been a trend in recent 
European auctions for very high reserve prices, which in our 
view carries significant risks. We asked Frontier Economics 
to produce a short note on the general theory of reserve 
prices and the way in which policymakers have applied them 
in auctions. We think this is of general interest and have 
included their note in this Paper.

Although this is the second Vodafone Policy Paper to address 
spectrum policy it is unlikely to be our last. Many of these 
papers (with the exception of the Frontier pricing paper) focus 
on European spectrum policy, but similar issues arise around 
the world. US policymakers are still debating the merits 
of ‘spectrum caps’, litigation is on the rise everywhere and 
the tragic results of Indian spectrum policy have been well 
documented elsewhere.

There is still a great deal more to be written and done.

Notes
1 http://www.vodafone.com/content/dam/vodafone/about/public_policy/

policy_papers/public_policy_series_5.pdf

2 See Chairman Genachowski’s 2009 speech to the CTIA at http://hraunfoss.fcc.
gov/edocs_public/attachmatch/DOC-293891A1.pdf. Policymakers are now 
turning their attention to a second ‘digital dividend’ for mobile broadband, 
following the World Radiocommunications Conference of 2012.

3 Article 6, http://eur-lex.europa.eu/LexUriServ/LexUriServ.
do?uri=COM:2010:0471:FIN:EN:PDF
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Introduction

This paper is entitled ‘primary reassignments’ because  
European policymakers have already thought about 
‘secondary reassignments’ – otherwise known as spectrum 
trading in the secondary market – and about ‘primary 
assignments’ – otherwise known as auctions or other means 
of assigning new spectrum which is currently held by the public 
authorities rather than an existing user but which they want to 
put into the market for exploitation. ‘Primary reassignments’ 
are the third neglected category, and refer to situations where 
the spectrum is already held and exploited by a user but where 
the original term of the assignment, normally embodied in a 
licence, has expired or is due to expire. What do policymakers 
do when a licence comes to the end of its term but remains 
a key input into the operations of a private firm, such as a 
mobile operator or broadcaster, supplying essential services 
to millions of users? 

Now is a good time to answer this question. We have primary 
assignments in both the mobile industry and the terrestrial 
broadcast industry coming to the end of their term. In mobile, 
GSM licences are either reaching the end of the 15 year term 
on which most were issued in the early 1990s or are being 
identified for use with UMTS technology rather than GSM, 
the result of which will be to extend their life well beyond 
their current formal licence term. Normally, no guidance is 
provided in the licences themselves as to what to do when 
their term expires, presumably on the basis that those 
granting them at the time thought this would be somebody 
else’s problem. Nor has much guidance been provided by the 
European Commission or by other bodies since.

In terrestrial broadcasting, the analogue TV system is 
due to be decommissioned and replaced by the far more 
spectrally efficient DTT platform in Europe over the coming 
decade. Again, this will release spectrum which needs to be 
reassigned and which will have a significant impact on the 
future prospects for wireless technologies in Europe.

In recent years, European spectrum policy has rightly 
focussed on improving the efficiency with which spectrum 
is exploited and on downstream competition in markets 
for which spectrum is an important input. Much of this has 
been about assigning new spectrum rather than reassigning 
existing spectrum. Many of the efficiency gains can be 
realised by private firms without direct intervention from 
policymakers (although we first need to establish a legal 
framework to enable spectrum markets to function1) as firms 
refarm spectrum from one use to another to realise benefits 
from new, more spectrally efficient and higher performance 
technologies (GSM to UMTS or LTE, for example); spectrum 
is transferred in secondary market trades or entire firms 
are acquired and restructured as part of conventional 
M&A activity. 

But primary reassignments are likely to prove as important 
as any of these, particularly in Europe. Yet, so far as I am 
aware, nobody has sought to develop a framework to help 
us manage ‘primary reassignments’ when the need arises. 
This paper proposes such a framework.

A framework for primary 
reassignments

There are essentially three options available to a policymaker 
undertaking primary reassignments:

•   they can reassign (‘extend’ or ‘renew’) some or all of the 
spectrum to the current holder of that spectrum (effectively 
grandfathering the existing rights for another term).

•   they can reassign some or all of the spectrum to 
another category of users or a particular user through 
administrative action.

•   they can auction the spectrum, inviting both the current 
holder and other potential users to bid for the rights for 
future use.

‘Primary reassignments’

Richard is the Public Policy Director for the Vodafone Group, coordinating global public policy and regulatory affairs 
throughout Vodafone’s operating companies including Europe, the United States, and Asia-Pacific. He has held this role since 
2001. Richard has worked in the communications sector since 1991 and in the United States prior to that.
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Hybrids which combine elements of each model are possible 
as well – for example, the use of auctions supplemented 
by spectrum caps which are designed to place limits upon 
reassignments between the players in the market could be 
described as a form of ‘administered auction’. Alternatively, the 
spectrum might be split into smaller blocks and some blocks 
renewed under one approach (e.g. reassigned to the existing 
licensee) and others under another (e.g. auctioned). I show 
later how New Zealand has also combined renewal and 
auctions by offering a ‘right of first refusal’.

Each of the models has obvious advantages and disadvantages:

•   reassigning or extending the term of the licence to the 
current holder is predictable, which aids investment 
through the cycle, and avoids any risk that the services 
provided by the current holder suffer disruption which 
might otherwise arise from the loss of spectrum. On the 
other hand, simply ‘grandfathering’ existing rights to an 
incumbent does not allow for new opportunities for 
competition, may be viewed as arbitrary and may not 
guarantee that spectrum is being most efficiently used.

•   reassigning to other users within the same market through 
administrative fiat may improve the efficiency with which 
the spectrum is used and downstream competition, but 
may also appear arbitrary.

•   auctioning the spectrum avoids the need for public 
authorities to make challengeable judgements about 
the optimal assignment (unless caps or other forms of 
administrative intervention in the auction then undermine 
this point ) and so allows them to ‘leave it to the market’ 
to determine the efficient assignment. This claim is more 
powerful if an unanticipated bidder from outside the 
current group of users (and otherwise unknown to the 
regulator) turns out to value the spectrum more than 
any of the existing users inside the sector. On the other 
hand, the auction also drives uncertainty for the existing 
holders of the spectrum – even if they are ultimately 
successful in reacquiring the spectrum – and so may deter 
investment until the matter is resolved. It may also create 
opportunities for speculators who may acquire spectrum 
not in order to exploit it themselves, but simply to privatise 
the rents which would otherwise be captured by the public 
authorities themselves.

It is important to emphasise that all or any of these 
reassignment methods can be used to extract revenues or 
rents from the firms seeking the licences and none of them 
can be favoured over the other for this reason. The prices 
set for the extension of licences can be higher or lower than 
those obtained in auction or via some form of administrative 
reassignment. In other words, revenue maximisation, if that 
is a consideration for policymakers, does not point to using 
any particular method.

Of course price is not, or at least should not be, the only  
consideration of public authorities when choosing between  
different methods of primary reassignment. Other considerations, 
such as the impact on investment and competition, need to be  
taken into account. How this is done will depend upon the 
nature of the spectrum or specific licences to be reassigned. 
The chart to the right illustrates the sorts of conditions that 
might lead policymakers to favour one model over another.

The case for reassigning spectrum to the existing holders is 
likely to be stronger if:

•   the existing licensees already use the spectrum intensively 
and in a way that maximises economic (or other important2) 
returns (relative to any other conceivable user).

•   competition amongst the existing holders in the downstream 
market is robust – a related but separate point to efficiency.

•   investment incentives are important, which is more likely to 
be the case if the reassignment is occurring in the middle of 
a major investment cycle in a capital intensive industry.

•   the costs of disruption – in the event that the existing 
holders fail to reacquire the spectrum – would be high. 
This is normally the case if the existing holders have no 
alternative means to meet the demand which is currently 
being met with the spectrum in question, for example 
because there are no good substitutes for the spectrum 
or because the switching costs of moving to alternatives 
are prohibitively high or otherwise insurmountable. It is 
also likely to be the case if the other inputs used to provide 
services, for example the network infrastructure, are difficult 
to disentangle from the spectrum assets and so cannot 
operate independently of it. The example I have in mind 
here is the auction of independent TV franchises in the UK 
in the 1980s, where losing bidders closed down overnight 

Options for primary reassignments

Renewal/extension Administrative reassignment Reauction

•   avoids disruption to 
investment and customers

•   does not promote new 
competition

•   predictable for all parties

•   may improve competition 
within existing market

•   likely to be arbitrary

•   may promote competition 
in new markets

•   may improve efficiency

•   will disrupt investment

•   may disrupt service

•   may produce rents for 
speculators

NOTE THAT GOVERNMENTS CAN EXTRACT RENTS USING ANY OF THESE MECHANISMS
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with minimal disruption (other than to the firms themselves). 
This is because the non-spectrum assets of the franchisees 
at the time consisted essentially of a brand, human capital 
in the form of TV presenters and other talent, and access 
to a TV studio. All these involve minimal switching costs. 
Contrast this with a scenario in which a mobile telecoms 
operator loses spectrum on which its network infrastructure 
and handsets depend to provide service to millions of users.

Administrative reassignment between firms within a market 
– taking the licence away from one firm and transferring it to 
another – is more likely to be favoured if:

•   the spectrum is divisible, allowing the existing holder to 
retain some part of the spectrum (that which better meets 
the conditions outlined above for renewal) whilst the rest 
is transferred.

•   the regulator is confident that there is not a better use for 
the spectrum outside of the market in question – but that  
reassignment within the market can improve the 
competitive dynamics.

•   that the division of the spectrum and the transfer will not 
be disruptive to users.

These conditions might be met, for example, in the context 
of a merger where the merging parties end up with a ‘surplus’ 
of spectrum which then needs to be reassigned within 
the market.3

Finally, auctions are more likely to appeal if:

•   the spectrum is unencumbered by existing users 
(e.g. it has already been vacated by existing holders  
before the reassignment process begins).

•   the likely users of the spectrum are uncertain or 
unknown, and the most efficient user or class of users  
is difficult to determine.

•   if the spectrum is not vacated before the reassignment 
process begins, then it is nonetheless relatively costless  
for the existing holders to vacate the spectrum if they  
fail to reacquire the spectrum in the auction.

•   the investment incentives of existing users are less 
important because the reassignment process coincides 

with the end of one investment cycle and the beginning  
of the next. In these circumstances, the reassignment 
process will not add to uncertainty because it will occur 
before new investments are required to be made.

If we look at what policymakers have actually done in 
practice, we find examples of each:

•   existing holders of spectrum licences have had them 
extended or renewed in a number of cases – this happens 
regularly in the US cellular industry, has occurred on the 
expiry of 900 MHz GSM licences in some European markets 
such as the Netherlands and Portugal,4 and applies to the 
European TV industry which is being allowed to retain 
the majority of its spectrum through the transition from 
analogue terrestrial to DTT without an auction.

•   the German and French Governments have combined the 
extension or renewal of the main part of existing mobile 
900 MHz GSM licences whilst also requiring a degree 
of administrative reassignment to address competition 
concerns. This has involved the existing holders divesting 
themselves of a small portion of spectrum (that portion 
is then transferred to a new entrant or other operator 
perceived to otherwise be at a competitive disadvantage 
to the existing holders) whilst renewing the rest. In this 
way, the French and German regulators might be regarded 
as seeking to obtain the combined benefits of both 
approaches – allowing for redistribution to aid competition 
whilst minimising the risk of disruption to existing users  
or to investment.5

•   most European (and US) Governments have opted for 
auctions when reassigning the spectrum formerly held 
by broadcasters but vacated during the transition from 
analogue terrestrial to DTT.

•   New Zealand has applied one of my favourite ‘hybrid’ 
solutions, giving the existing holders of mobile spectrum 
a ‘right of first refusal’ to renew the licence at a price 
determined by the Government but with a commitment  
to place the spectrum in an auction if the existing holders 
take a different view from the Government as to the value 
of the spectrum and decline to accept the offer.6

Options for primary reallocations

Renewal/extension Administrative assignment Reauction

•   spectrum already heavily 
utilised

•   competition already exists

•   high investment through 
period during which renewal 
occurs (i.e. mid point of renewal)

•   customer disruption costly

•   tangible assets difficult to 
separate from spectrum

•   no alternative means of 
meeting demand

•   spectrum divisible and 
not auctioned

•   no better substitutes available

•   does not disrupt existing users

•   spectrum impacts 
competition within the  
market to disbenefit 
of consumers

•   spectrum unencumbered 
by customers or fixed assets

•   demand/usage uncertain

•   alternative means to meet 
existing demand

•   end of one technology and 
beginning of another
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Outlook

I have attempted here to lay out a simple framework which 
policymakers could develop when confronted with the 
difficult challenges of ‘primary reassignments’ in spectrum. 
This is because I think they need one. The fact that we have 
yet to face a major ‘failure’ in primary reassignment – in the 
form of widespread disruption to users or to investment or 
the manifest misallocation of public resources – should not 
make us complacent. The stakes are always very high, both 
for the policymakers themselves (imagine if a major mobile 
network had to close its network as a result of losing vital 
spectrum, and imagine if that spectrum were acquired by a 
speculator who did not then exploit it) and for the users of 
spectrum, both the firms and their customers. If we consider 
the vast literature that exists on auction theory for primary 
assignments, it is surprising that so little work seems to have 
been done on primary reassignments.

In the very long term, we could avoid these risks altogether 
by moving towards perpetual licences for spectrum and 
relying upon the secondary trading market to reassign them 
to the users who value them most (which obviously requires 
technology neutrality). The US is further along this road (which 
may also explain why the literature is so small). Europe is moving 
slowly in this direction – some UK mobile licences are already 
perpetual, subject to certain reservations – but I suspect 
this will be a step too far for the foreseeable future. In the 
meantime, regulators will have to wrestle with the challenges 
of primary reassignment and the rest of us will have to hope 
that they get it right.

Notes
1 Author’s note: much of this was subsequently achieved in the amendments to 

the European Telecoms Framework which was adopted in 2009 and due to be 
implemented by 2011.

2 Author’s note: I mean cultural or other ‘social’ returns from the spectrum which 
may also be an important objective for policymakers.

3 Author’s note: this was subsequently the case in the T-Mobile/Orange merger 
in the UK in 2010 where, as a condition of approval, the European Commission 
required the merging parties to commit to divest a portion of the spectrum to 
another party (albeit without any change in the term of the licence). This is an 
example of the administrative reassignment approach presented here (although 
in the T-Mobile/Orange case, if the parties fail to divest in time, the spectrum will 
instead be reauctioned by the UK regulator, confirming that ‘hybrid’ models are 
also attractive!). Spectrum divestiture is common feature of US cellular mergers.

4 Author’s note: The Dutch Government has recently adopted a ‘hybrid’ approach 
– extending 900 MHz licences for a brief period before contributing them to an 
auction, due to be held in 2012. Not only that, but the auction includes spectrum 
caps which facilitate an element of ‘administrative reassignment’. If the chart were 
being rewritten in 2012, the Dutch ‘hybrid’ would include elements of all three 
methods identified in this paper. Since 2007, the Irish and Romanian Governments 
have also adopted hybrid ‘extension then auction with caps’ approaches.

5 Author’s note: This approach was also taken by the Spanish Government for 
900 MHz GSM licences. The situation has become more complex with the 
availability of new spectrum (at 800 MHz) in auctions which may substitute for 
the 900 MHz licences and so weakens the case for administrative reassignment. 
The UK and Irish regulators have had to revisit their original plans for 
administrative reassignment as a result of changes in the prevailing conditions.

6 Author’s note: This approach has since been adopted by the Australian 
Government in renewing 850 MHz and 1800 MHz mobile licences. 
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Overview

With the amendment of the electronic communications 
regulatory framework in 2009, and pending Radio Spectrum 
Policy Programme (RSPP),2 the use of radio spectrum is 
subject as never before to competition law concepts. 
NRAs are supposed to assess the competitive impact of 
spectrum use under numerous framework provisions, 
with multiple standards, applying an ever expanding set 
of regulatory tools and remedies. We call these regulatory 
actions “spectrum competition assessments,” because they 
are based on the regulators’ assessment of the competitive 
impact of spectrum use.

The risk is high that these competition assessments will 
give rise to substantial variations in policy and authorizations 
(within a particular band or across bands) among the Member 
States and even within the same Member State, as different  
standards come into play in different parts of the 
authorization process.

More guidance is needed at the EU level, whether through 
the advisory bodies established in the framework (BEREC and 
the RSPG) or by the Commission itself, on the approach that 
NRAs should take for competition assessments of spectrum 
use. The Commission consistently has adopted such guidance 
when competition law concepts were applied to previous 
communications regulatory structures. The same should be 
done now for the spectrum field.

‘Unfinished business’ – guidance on 
spectrum competition assessments

Gerry Oberst1 is a partner in the Brussels office of the law firm Hogan Lovells International LLP. He advises government 
institutions and companies on international telecommunications and radio spectrum regulation. He is lead editor of the 
firm’s “International Spectrum Review” blog and was lead author of a report for the European Commission in 2006 on revising 
the electronic communications regulatory framework. He has also served as legal advisor on projects for the Commission 
concerning the digital dividend, spectrum trading and numerous other topics.

The EU electronic communications regulatory framework requires national regulatory authorities (NRAs) to conduct 
competition assessments in connection with the use of radio spectrum, yet presents several different legal standards 
for doing so. This situation creates a risk of inconsistent national practice, harming development of the internal market. 
In the absence of a strict methodology, a competition assessment could, for some NRAs, consist of simply applying 
notions of equity to create what the NRA considers to be a “level playing field” among operators.

EU policy calls for coordinated spectrum policy and a coherent authorisation structure. This goal is likely to be impeded 
by lack of a clear framework that is consistently applied in Member State standards for competition assessments in 
the radio spectrum field and a lack of guidance at the EU level. This situation also harms predictability, innovation and 
investment, because some existing operators may hesitate to make what would otherwise be rational refarming requests 
for fear of losing valuable spectrum as a result of a competition assessment. Without predictability, innovation and 
investment will be harmed.

As a legal matter, variation among different standards is contrary to several important objectives of the regulatory 
framework and the underlying policies. Some guidance is needed (and we analyze some of the conditions / criteria that 
should be included in such guidance). This paper focuses on issues from the perspective of the mobile wireless sector, 
but the issues affect all electronic communications services that rely on radio spectrum, and perhaps even more so, 
given the substantial attention already devoted to the mobile sector due to high profile auctions.

Partner,  
Hogan Lovells International LLP, BrusselsGerry Oberst 
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Timing is particularly important for such guidance. 
The RSPP should soon be adopted and important deadlines 
in the Framework have passed or will be coming into play. 
Moreover, the opportunities raised by refarming to newer 
technologies and the expiry of the first set of GSM licenses 
raise questions of what standards regulators will apply.

1. What requires radio spectrum 
competition assessments

1.1 Framework and new RSPP provisions
(a) The original Framework included competition law 
spectrum concepts.
Competition law concepts were applied to the use of spectrum 
for communications in the 2002 regulatory framework from 
the outset, but in a fairly limited manner. Article 8 of the 
original Framework Directive provided that Member States 
“promote competition,” by such means as the requirement to 
ensure there is no distortion or restriction of competition in 
the electronic communications sector in general.3

In turn, Article 9 of the Framework Directive on management 
of radio frequencies for electronic communications services 
required Member States to ensure “effective management” 
of spectrum in accordance with the policy objectives of 
Article 8.4 The sole reference in Article 9 to competition was 
to ensure that spectrum trading did not distort competition.

“  The 2002 Framework contained mainly 
general references to the need to promote 
competition, with limited direct application 
to spectrum regulation.

The Commission Directive on competition in electronic 
communications networks and services, which was adopted 
six months later than the framework directives, also referred 
to establishing full competition in this market. Nevertheless, 
there was very limited reference in this Competition Directive 
to applying such concepts to spectrum usage.5

Finally, Article 5 of the 2002 Authorisation Directive dealt with 
rights of use for radio frequencies, but without explicit reference 
to competition goals. Other provisions of that directive required 
Member States “to facilitate the development of competition,”6 
and referred to the Framework Directive Article 8 noted above, 
which contained a circular goal of promoting competition by 
avoiding distortion of competition.

The main reliance in the 2002 framework on competition 
law concepts was not in spectrum management, but in 
access conditions. A major innovation of the framework was 
a requirement for Member States to identify specific product 
and service markets that could justify imposing remedies set 
out in the Access Directive. Detailed rules for market analysis 
were laid out in the 2002 Framework Directive, taking into 
account a recommendation the Commission issued on the 
relevant markets and a set of guidelines “in accordance with 
the principles of competition law.”7

(b) The 2009 Framework amendments expand competition 
law spectrum concepts
The 2009 amendments to the framework expand the reliance 
on competition law concepts into the spectrum field. As a 

general matter, amended Framework Directive Article 8 
now requires that regulators safeguard competition “to the 
benefit of consumers” and promote infrastructure-based 
competition.8 That same amended article also includes a new 
provision that regulators should impose ex ante regulatory 
obligations “only where there is no effective and sustainable 
competition and relaxing or lifting such obligations as soon 
as that condition is fulfilled.”9

New Article 9(7) on spectrum hoarding in the Framework 
Directive does not refer to competition law concepts, but enables 
Member States to implement rules to prevent (undefined) 
spectrum hoarding. On one level, this provision relates to 
complying with deadlines for using spectrum. On another 
level, the Authorisation Directive explicitly ties the concept 
of accumulation of rights of use to competition concepts, 
as does the RSPP, which we discuss in the next section.10

“  The 2009 amendments to the regulatory 
framework greatly expanded application 
of competition law concepts applied to 
spectrum regulation.

A major innovation of the 2009 amendments regarding 
spectrum is much increased reliance on the concepts of 
technology and service neutrality; i.e., the concepts that 
regulators should not narrowly define the type of technology 
or the services to be provided in a particular frequency band. 
To this end, a new Framework Directive article on review of 
restrictions on existing rights requires the national regulatory 
authorities to ensure that all rights of use comply with the 
neutrality standards within a five year period. Article 9a 
specifies that in applying this requirement, Member States 
“shall take appropriate measures to promote fair competition.”11

(c) The RSPP would expand the application of competition 
law to spectrum
The RSPP, as it stands at the end of 2011, greatly expands 
the application of competition law to the spectrum field. 
Competition related concepts apply throughout the RSPP.

“  The RSPP would substantially increase 
reliance on competition law concepts 
in spectrum regulation, with additional 
standards for its application.

Thus, proposed Article 2 on general regulatory principles 
specifies that Member States shall cooperate with each other 
and with the Commission to ensure the consistent application of 
general regulatory principles, including “fostering development 
of the internal market by […] fostering effective competition.”

Article 3 on policy objectives identifies another set of policy 
objectives, which include 3(i) “to maintain and develop effective 
competition, […] by seeking to avoid through ex ante measures 
or ex post remedies, the excessive accumulation of radio 
frequencies by certain undertakings which results in significant 
harm to competition.” Notably, this provision links the concept 
of spectrum “accumulation” to competition concepts.

It is Article 5 of the RSPP, however, that is the “big gun” for 
applying competition concepts to spectrum. Labelled simply 
“competition,” the provisions of that article are so linked to 
our thesis that we quote the entire proposal:
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Article 5 “Competition”
1.   Member States shall promote effective competition 

and shall avoid distortions of competition in the internal 
market for electronic communications services in 
accordance with Directives 2002/20/EC and 2002/21/EC.

  They shall also take into account competition issues  
when granting rights of use of spectrum to users of private 
electronic communication networks.

2.   For the purposes of the first subparagraph of paragraph 1 
and without prejudice to the application of competition 
rules and to the measures adopted by Member States in 
order to achieve general interest objectives in accordance 
with Article 9(4) of Directive 2002/21/EC, Member States 
may adopt, inter alia, measures:

  (a) limiting the amount of spectrum for which rights of use 
are granted to any undertaking, or attaching conditions 
to such rights of use, such as the provision of wholesale 
access, national or regional roaming, in certain bands or 
in certain groups of bands with similar characteristics, for 
instance the bands below 1 GHz allocated to electronic 
communication services. Such additional conditions may 
be imposed only by the competent national authority;

  (b) reserving, if appropriate in regard to the situation in 
the national market, a certain part of a frequency band 
or group of bands for assignment to new entrants;

  (c) refusing to grant new rights of use of spectrum or to 
allow new spectrum uses in certain bands, or attaching 
conditions to the grant of new rights of use of spectrum 
or to the authorisation of new spectrum uses, in order to 
avoid the distortion of competition by any assignment, 
transfer or accumulation of rights of use;

  (d) prohibiting or imposing conditions on transfers of 
rights of use of spectrum, not subject to national or Union 
merger control, when such transfers are likely to result in 
significant harm to competition;

  (e) amending the existing rights in accordance with 
Directive 2002/20/EC when this is necessary to remedy 
ex-post the distortion of competition by any transfer or 
accumulation of rights of use of radio frequencies.

3.   Where Member States wish to adopt any measures 
referred to in paragraph 2 of this Article, they shall act 
in conformity with the procedures for the imposition 
or variation of such conditions on the rights of use of 
spectrum laid down in Directive 2002/20/EC.

4.   Member States shall ensure that the authorisation and 
selection procedures for electronic communications 
services promote effective competition for the benefit 
of citizens, consumers and businesses in the Union.

As can be seen, this article links competition law concepts 
to virtually every aspect of spectrum management and 
authorizations. While the RSPP is nominally designed to 
implement policy based on the amended framework, it is 
an open question whether this Article 5 is a restatement of 
the existing framework or an expanded set of standards that 
draw upon the framework and competition law at each step 

of spectrum use.12 In any event, the RSPP introduces several 
new formulations of the competition standards that are to be 
applied, as we see in the next section.

1.2 Triggers and standards for competition assessments
In light of the preceding description of where competition 
law interfaces with spectrum regulation, we can see multiple 
“triggers” with potentially different standards for national 
regulators to apply in spectrum competition assessments. 
When could competition assessments apply? The following 
box identifies the various applications:

•   Allocations

•   Assignments – through either 
auctions or beauty contests

•   Technical and service 
neutrality assessments 
(including refarming)

•   Renewals

•   Trading

•   Mergers and acquisitions 

•   Anti-hoarding enforcement

 

 
Competition 
Assessments under 
the Regulatory 
Framework and RSPP

The black box

 

In most of these applications, a wide set of standards 
could apply. At a minimum, general spectrum competition 
standards apply to anything that NRAs do. The following 
chart first lays out the various general policy objectives that 
regulators are supposed to implement. Following that, we 
note the specific standards that also are contained in both 
the amended framework and RSPP, some for particular types 
of spectrum regulation. Based on this, we argue that there 
are potentially different standards for applying competition 
assessments in a structure that is not necessarily coherent 
absent some overarching guidelines.

Overall policy objective or 
regulatory principle 

Source

“Promote competition” among other 
means by avoiding “distortion or 
restriction of competition”

Framework 
Directive Article 
8(2)(b)

“Safeguard competition to the benefit 
of consumers” and “promoting, where 
appropriate, infrastructure-based 
competition”

Framework 
Directive Article 
8(5)(c)

These standards are general, and thus apply to everything 
that regulators do in the spectrum field. They are moderately 
consistent but with subtle variations in language that could 
shape court interpretations and resulting decisions.

It is with the specific standards for the use of spectrum 
– which apply to numerous aspects of spectrum, from 
allocations to anti-hoarding – that we find more substantive 
variations in the objectives and principles that regulators 
are supposed to follow. In addition to the variations already in 
the Framework, Article 5 of the RSPP, together with Article 3, 
in fact, sets out three different legal standards for applying 
competition tools to work with those already in the framework. 
That article instructs NRAs to:

•   “promote effective competition and avoid distortions of 
competition” (a promotion standard in RSPP Article 5(1) 
that applies to all actions under this Article);
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•   impose conditions on transfers that are “likely to result 
in significant harm to competition” (a prospective harm 
standard in Article 5(2)(d)); and

•   take ex ante measures or ex post remedies when “excessive 
accumulation” of spectrum “results in significant harm to 
competition” (an existing harm standard in Article 3(i)).13

The chart below illustrates the different formulations, which 
in our view cannot be interpreted to be saying the same thing 
in all instances.

We find these differences troublesome, because they  
cannot necessarily mean the same thing. What does it mean 
to safeguard or promote or maintain or ensure no distortions 
or facilitate competition? (And recall that “promoting 
competition” can be achieved by multiple means under the 
framework). When is competition fair or effective or to the 
benefit of consumers? What is the difference between harm to 
competition that is likely or significant? A national regulatory 
authority applying these possibly different standards may 
justifiably feel confounded by the menu of standards; a court 
interpreting them may find differences in what they mean.

In the case of a strategic combination between two operators 
subject to merger control procedures, competition authorities 
would apply a well-established methodology to assess the 
potential effect on competition, by defining the relevant 
market, evaluating the level of competition on that market and 
perhaps adjacent markets using well-known analytical tools, 

and then assessing the impact of the proposed concentration 
on competition. The competition authority would then issue a 
decision with detailed reasoning that can be reviewed by a court.

If the spectrum use comes within under the NRA’s review 
in any of the applications shown above, other than a merger 
and acquisition, however, the NRA is required under the 
framework to conduct a competition assessment with no 
indication whether this process is the same as that applied 
by a competition authority, what relevant markets should 
be analyzed, and whether the standards for measuring 
the effect on competition should be similar to the market 
analysis procedure.

NRAs are under an obligation to promote regulatory 
predictability (Framework Directive, Article 8(5)(a)) and for 
each decision to provide sufficient reasoning so that national 
courts can review the decision on the merits (Framework 
Directive, Article 4). Given this constraint, an NRA’s competition 
assessment must be something more than applying loose 
equitable principles to create a “level playing field.” There must 
be a methodology to which stakeholders and national courts 
can refer in order to evaluate the NRA’s decisions.

1.3 Possible NRA spectrum regulatory tools 
and procedures
As noted in the preceding section, competition assessments 
affect every element of spectrum management and regulation. 
For the allocation of frequencies and issuance of individual 

Are all these saying  
the same thing?

Probably not

“Ensure no  
distortion or restriction 

on competition” 
Framework Directive,  

Art. 8(2)(b)

“Promote competition” 
Framework Directive,  

Art. 8(2)(b)

“Safeguard  
competition to the benefit 

of consumers” 
Framework Directive,  

Art. 8(5)(c)

“Promote effective 
competition” AND avoid 

distortions of competition 
RSPP, Art. 5(1)

Take “appropriate 
measures to promote  

fair competition” 
Framework Directive,  

Art. 9a(3)
“Facilitate  

development of 
competition” 

Authorisation Directive,  
Art. 7(1)(a)

Regulate  
transfers “likely to  

result in significant harm 
to competition” 
RSPP, Art. 5(2)(d)

Avoid accumulations  
that result in “significant 

harm to competition”  
RSPP, Art. 3(i) OR which 
“distort competition” 

RSPP, Art. 5(2) (e)
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rights of use (assignments), the regulator is essentially basing 
decisions on the general principles set out in the framework. 
However, as operators apply for spectrum under those 
applications and then start to use the spectrum, regulators 
have at their disposal a large set of possible tools to address 
competition with specific competition standards.

One list of the regulatory tools in the toolbox is set forth in 
a recent BEREC / RSPG report on competition in the mobile 
sector.14 The report includes “a non-exhaustive list of some 
of the options available to spectrum managers,” including 
the following:

•   Spectrum pricing (specifically charging fees based on 
the regulator’s calculation of opportunity cost, with the 
example of administrative incentive pricing (AIP));

•   Spectrum trading with review of measures to prevent 
anti-competitive spectrum hoarding;

•   Spectrum caps (limits to spectrum holdings, either in total 
or in certain bands);

•   Refarming (changing spectrum use or users by regulatory 
fiat – these are two different actions, for example changing 
technologies, from GSM to UMTS, or changing uses, from 
broadcasting to mobile);

•   Regulated access (requiring incumbents to provide access 
to their network);

To this list of tools can be added licensing conditions (rollout 
requirements); anti-hoarding rules; other fee structures than 
AIP; adjusting license terms; and probably others.

The procedures through which these various tools can be 
employed will vary according to Member State structures. 
Access-related remedies under the Framework and Access 
Directives are subject to detailed rules in the amended 
Framework Directive Article 7a. These rules call for BEREC 
review to guard against draft remedies that might create a 
barrier to the single market. While the Commission might not 
have a veto on such remedies, it can delay the application 
of an “offending” remedial action and issue a negative 
recommendation to the NRA, and the latter must then  
issue a reasoned justification if it seeks after all to reject  
the recommendation. In a strong sense, this process is a 
system of checks and balances.

No such set of procedural protections apply to spectrum-
related remedies. The Framework Directive does indeed 
set numerous conditions on NRA actions related to 
coordination of spectrum policy and management, such 
as a general obligation for the Member States to cooperate 
with each other and the Commission in order to promote 
coordination of radio spectrum policy.15 Moreover, all spectrum 
allocations and authorizations must be based on “objective, 
transparent, non-discriminatory and proportionate criteria.”16 
These provisions are high level principles, however, and a far 
cry from the specific procedures that apply to access-related 
remedies under the framework. As we see in the next section, 
this difference in treatment is part of a larger difference 
between the theory of ex ante regulation that is applied  
under the framework in general, and the very different 
treatment of spectrum regulation in particular.

2. Guidance for competition 
assessments

2.1 Spectrum competition assessments are not 
governed by normal Framework principles
Spectrum regulation seems to be the great exception to the 
“theory of regulation” behind the framework. For instance, 
the framework presumption against ex ante regulation is 
turned on its head for spectrum. Without going into the entire 
universe of regulatory concepts behind the framework, it is 
sufficient to note that electronic communications regulation 
generally is based on applying remedies only when operators 
hold significant market power (SMP). The new framework 
attempts to extend competition law concepts and remedies 
to spectrum matters, but the pathway toward this goal is not 
as clear as it should be.

In general under the framework, access-related remedies 
apply in cases of excessive market power – the Article 7 
process that we mentioned above is a procedurally detailed 
means of identifying operators that have SMP that justifies 
imposing a set of access-related remedies. The theory of these 
ex ante regulations is that they are only applied to proven 
instances of market failure and should be phased out as soon 
as it is shown that the market is functioning adequately.17

There are exceptions to this theory of ex ante regulation. 
Certain activities are subject to access related regulation with 
no showing of market failure; for example, conditional access 
systems are regulated with a general set of access conditions, 
with no showing of any particular operator holding SMP.18 In rare 
instances, NRAs can apply access remedies to operators with 
no showing of SMP to the extent necessary to ensure end-to-
end connectivity.19 This provision is exceptional and rarely used.

And then there is spectrum regulation. The theory that ex 
ante regulation applied to specific operators will waste away 
as competition develops never really applied to granting 
of rights of use for spectrum. The Authorisation Directive 
contains a set of conditions that can be applied to such rights 
of use, which are to all intents and purposes ex ante rules. 
However, unlike the other access-related regulations, there 
is no set of procedural requirements, no specific market 
determinations and no explicit guidance on what is SMP  
in the spectrum context to guide regulators. We examine  
the guidance and rules for access-related ex ante regulation 
in the next section, in part to show what is lacking in the 
spectrum field.

Remedies under the framework also can be divided into 
symmetric and asymmetric regulation. Symmetric regulations 
apply to everybody – generally not for competition reasons, 
but to serve other goals and policies. There are examples 
of symmetric regulation of spectrum rights of use, such as 
rules to avoid harmful interference and protect consumers. 
By contrast, asymmetric regulation generally is applied for 
competition-related reasons, such as the access-related 
remedies in the Access Directive.

Asymmetric regulation under the framework normally 
requires a market analysis, the identification of competitive 
problems, and the imposition of limited ex ante remedies 
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narrowly tailored to treat the identified problem. The remedy 
in the asymmetric world also should disappear over time, 
as effective competition develops and renders the remedy 
unnecessary. Competition-based regulation is a temporary 
tool to be used only as long as effective competition does 
not exist. This approach is explicitly stated in the amended 
Framework Directive, which requires NRAs to impose ex ante 
regulation “only where there is no effective and sustainable 
competition…” Under that provision, NRAs have an obligation 
of “relaxing or lifting such obligations as soon as that 
condition is fulfilled.”20

The regulatory framework contains only two baskets of 
regulatory families – symmetric and asymmetric regulations. 
New competition-based spectrum rules necessarily belong 
to the basket of asymmetric regulation. There is not a third 
basket. If the new rules fall within the basket of asymmetric 
regulation, then the framework rules on market analysis, 
proportionality, and phasing out of regulation over time, 
should apply.

2.2 Commission guidance on competition rules 
in electronic communications has not been 
applied to spectrum
(a) Past practice has given guidance on applying 
competition rules
The Commission first published guidelines on application 
of competition rules in the telecommunications field in 
1991.21 It refined those rules and developed further guidance 
in 1998 for access agreements in order to provide “greater 
market certainty and more stable conditions for investment 
and commercial initiative.”22 This 1998 Access Notice examined 
among other issues how to assess access to facilities necessary 
to provide service to end users. Spectrum is not specifically 
mentioned as one of these inputs.

With the adoption of the electronic communications 
regulatory framework, the Commission in 2002 issued new 
guidelines on market analysis and assessment of SMP.23 
The starting point for the guidelines was that markets to be 
regulated must be defined in accordance with competition 
law principles. The guidelines are limited in scope, however, 
only to market definition and assessment of SMP under the 
particular access-related remedies of the Framework Directive 
– they are not designed to explain how competition rules apply 
generally in the electronic communications sector and thus 
do not provide guidance for assessing spectrum competition.24 
In fact, the 2002 guidelines specifically note that access type 
obligations might be imposed on operators other than those 
holding SMP for assignments of spectrum rights of use.25

The results of the 2002 guidelines and the provisions of 
the Framework Directive establish access remedies that are 
applied to operators with SMP based on clear procedures with 
substantive standards. These procedural and substantive 
protections cover the identification of markets and the 
drafting of NRA remedies. For instance, during the course 
of many Commission reviews of NRA market and remedy 
determinations, the Commission has made clear that all 
structural and market behavioural aspects must be examined 
before applying access remedies,26 and NRAs must keep an 
eye on the impact of new technologies.27

Such guidance is the norm in many situations. For example, 
the DG Competition website says that “in the field of mergers, 
notices and guidelines […] play an important role for the 
interpretation of the Merger Regulation.”28 The result is that 
in decisions that involved the use of spectrum, for instance 
the T-Mobile/Orange merger, the Commission conducted a 
rigorous market investigation before determining remedies 
and accepting undertakings to solve the completion problem.29

Very recently, the Commission has emphasized the need  
for guidance in the application of remedies under the Access 
Directive. Looking at national practice in applying this remedy, 
the Commission identified a “lack of clarity regarding the 
application of a non-discrimination obligation resulting from 
the divergence of regulatory approaches across Member 
States…”30 The Commission believes it necessary to remedy 
this situation by providing guidance. Otherwise, says the 
Commission, “a lack of clarity surrounding [these] obligations 
can render regulation at national level ineffective … and can 
have a negative impact on the internal market as such 
differences jeopardise investments and hamper market 
integration and the development of operators that offer 
services across EU border.”31

As we argue below, precisely the same language could be 
used in the spectrum field.

(b) Similar guidance does not exist in the spectrum field
There is not, as yet, similar guidance in the spectrum  
field. The Commission has limited tools to review auctions, 
allocations or assignments, and the framework establishes 
neither procedural nor substantive rules on spectrum 
regulation to any extent similar to the structure for 
access regulation.

The RSPP will not supply this guidance, despite the many 
principles it will establish, because it is intended to set out 
high level “policy orientations and objectives for strategic 
planning and harmonisation of the use of radio spectrum.”32 
The terms set forth in Article 5 of the RSPP on competition 
are not fleshed out in other provisions or the recitals to the 
RSPP. Recital 12 of the RSPP calls for sharing of best practices 
amongst the regulators for authorization conditions and 
procedures for spectrum bands that are tradable or for dealing 
with spectrum accumulations or hoarding.33 Recital 26 says that 
the Member States and the Commission should identify best 
practice “since a common approach and economies of scale 
are key to developing broadband communications throughout 
the Union and preventing competition distortion and market 
fragmentation among Member States…” However, in light of 
the different standards for competition assessments that exist 
in the framework and the additional standards included in the 
RSPP itself, it would seem that simply sharing best practice is 
not a sufficient or timely tool.34

The important RSPP Article 5 is intended to promote 
competition, but it does so more by adding remedies than 
giving guidance or (consistent) standards on when those 
tools will be used. As noted above Articles 3 and 5, in 
fact, apparently set out three different legal standards for 
applying competition tools, with no detail on the difference 
among them. Moreover, there is no linkage in this article 
to established principles of SMP that have applied to 



13

Spectrum: renewal and pricing in EuropeMoving the debate forward • The Policy Paper Series • Number 14 • May 2012

access-related remedies in the electronic communications 
field generally.

This is not a criticism of the RSPP, which is designed to provide 
policy, not necessarily detailed guidance. But this situation 
does point to the need for more precise guidance on what 
the principles and measures should be in the spectrum field. 
If this guidance can be achieved through “identifying best 
practice,” then it is imperative to start that process, as noted in 
the next section, due to existing divergence in Member States 
approaches towards spectrum regulation.

Finally, we note that it is not simply a question of guidance, 
but of how this would then be enforced/overseen, which 
means there must be transparency around EC/RSPG 
interactions with specific NRAs in specific proceedings.

3. Inconsistent NRA practice justifies 
European harmonization in the 
spectrum field

Member States are jealous of their authority to regulate 
spectrum rights of use and national conditions vary for 
such use. Nevertheless, given the expanded emphasis on 
competition assessments in virtually all aspects of spectrum 
regulation and the variation of standards expressed in 
different parts of the framework and RSPP, there is an evident 
need for some explanation or guidance on how competition 
law concepts should be applied in the spectrum field on a 
harmonized basis.

This need is confirmed by wide variations in Member State 
practice in applying competition law concepts. Again, national 
conditions may vary among Member States. These differences 
do not necessarily explain how NRAs reach such different 
conclusions in the spectrum field. But above all, industry needs 
consistency in order to make informed investment decisions.

Examples of diverging NRA approaches, which have involved 
or should in the future involve competition assessments, 
include the following:

•   Spectrum caps – these are applied in substantially varying 
ways by different regulators.

•   Spectrum set asides – some Member States use these; 
others do not.

•   Measures to promote new entrants – again substantial 
variation. In Portugal a 25% discount was given to any new 
entrants acquiring 900 MHz spectrum in the 2011 spectrum 
auction. Spectrum has been reserved for new entrants in 
the Netherlands while variable caps depending on whether 
there were new entrants or not were applied in Greece.

•   Roll out schedules – as an example, Germany 
implemented a “reverse roll-out” that requires services 
to be implemented first in rural or less-served areas – 
a practice not followed elsewhere.

•   Timing of auctions – a particular problem is an auction 
followed by a competition assessment; if operators do 
not know what new regulations will be applied in the near 
future, they cannot rationally prepare auction bids or 
make business plans. For example, Germany conducted 

a competition assessment after its “super auction” of 
mobile spectrum was complete – it is not clear what the 
regulator would have done if a problem had been found.

•   Timing of competition assessments – some Member 
States have taken exceptionally long periods to assess 
competition and take action concerning spectrum 
decisions. Examples include the UK taking five years and 
numerous consultations before adopting an approach 
towards refarming of mobile spectrum; Ireland took seven 
consultation papers and completely changed positions 
before reaching a conclusion; Romania only decided what 
to do with respect to 900MHz/1800MHz UMTS concessions 
on December 29, 2011, when the licenses in place expired 
on December 31, 2011.

•   Spectrum included in auctions – amounts vary substantially, 
which may very well be based on the Member State context, 
but may nevertheless not explain why one Member State 
holds a “super auction” for all bands used for mobile service 
while others auction on a more discreet basis.

As an example of the way such decisions are linked to 
each other, there has been substantial variation among 
Member States with respect to the timing of refarming and 
the availability of 800 MHz spectrum. The outcome of a 
competition assessment is likely to be determined by the 
exact timing of the assessment compared to such events, 
yet no overall guidance exists.

Some Member States seem to develop extensive competition 
assessments, with the example of the long-standing Ofcom 
proceedings for mobile spectrum or the extensive German 
analysis before and after the “super auction.” By contrast, 
there was no competition assessment in France with its 
approach towards 900 MHz spectrum starting from 2007. 
Lengthy proceedings cause substantial industry costs and 
uncertainty; no proceeding at all seems inconsistent with 
new standards.

It is not the goal of this paper to make objective comparisons 
across all Member States approaches to spectrum allocations, 
authorizations and competition assessments. The assessment 
however is fairly obvious that there are substantial variations. 
Moreover, there are substantial variations even within Member 
States over time – the national approach has changed 
dramatically in some Member States, such as Ireland, the 
UK and Portugal.

4. Possible elements of guidance

It is our view that a competition assessment must  
necessarily require (i) some form of market definition, and 
then (ii) some form of measuring competition on the relevant 
market. Without those two elements, an NRA cannot say that 
it has done a competitive assessment. “Counting Megahertz” 
and giving everyone an equal share based on loose 
equitable principles cannot possibly be what the Community 
legislature means.

It seems that the spectrum competition assessment process 
needs guidelines on which bands to include, whether and how 
to assess if all spectrum is equal, and what factors are relevant 
to deciding the optimal number of operators. This exercise 
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cannot be done on a single frequency band. Downstream 
retail competition is what the overall structure is trying to 
achieve, not some notion of spectrum equality. 

The market definition will be a complex exercise depending 
on the type of spectrum being used and the services for which 
it is being used. Questions concerning the relevant market for 
mobile services would be: whether the NRA is examining the 
retail market for wireless services? Retail market for 3G/4G 
wireless services? Wholesale market for wireless services? 
Wholesale market for spectrum? All of the above? Does one 
conduct a substitution test for different bands of spectrum to 
determine if they belong to the same market? As we know, the 
outcome of any competitive assessment will vary dramatically 
based on the definition of the market. These are exactly the 
sort of issues that are addressed in Article 7 letters, a process 
that is not applicable to the spectrum field.

Measuring the competition in the relevant market, once 
determined, is equally complex. At a minimum, however, 
this assessment must be a holistic assessment of all bands 
available – it is logically impossible to assess, for example, 
the 800 MHz band in isolation from all other frequencies 
available or soon to be available for mobile services. 
Further, when considering different spectrum bands as 
substitutes, NRAs must consider the near term availability 
of other spectrum, how full is the spectrum, handset support, 
virtual operations and service providers, RAN sharing, etc.

Once we have concluded that a competition assessment 
requires both a market definition and a form of measuring 
competition, then the question boils down to whether the 
NRA should use the methodology of competition authorities 
(full market investigation), or instead the methodology of 
NRAs when they conduct market analyses for SMP purposes 
(a very similar exercise).

Yet other considerations specific to the spectrum field also 
must be taken into account. For instance, timing matters. 
Multiple assessments can affect business planning, service 
rollouts and auction bids. NRAs should have some rational 
approach towards how often such competition assessments 
should be conducted and whether they will affect auction 
pricing by threatening the redistribution of spectrum rights 
after operators have calculated their optimal price for 
auctions bids.

While we have stressed the complexity of competition 
assessments, that complexity of itself is contrary to 
other policies in the framework. The RSPP calls for “least 
onerous authorisation system possible,”35 a policy that 
seems inconsistent with numerous, detailed competition 
assessments, certainly those that NRAs “start from scratch” in 
the absence of guidance on best practice or other guidelines.

5. Conclusion

We believe, based on the analysis above that there is a 
strong EU policy in favour of harmonizing rules – or at least 
supplying guidelines – for applying competition concepts 
in the regulatory framework applied to use of spectrum. 
Such an approach seems necessary for meeting policies for 
consistency, trans-European networks, harmonization and 

other policies expressed in the Framework Directive.  
Only with clear-cut rules can operators invest efficiently  
in networks that depend on spectrum rights of use.

Who should do this? The RSPP calls for the Commission  
and Member States to assess best practice, but gives no 
legal force to such an assessment. The Commission also 
has authority to issue recommendations or guidelines, even 
decisions in the spectrum field. Article 19(1) of the Framework 
Directive allows the Commission to issue a recommendation 
when it finds that divergences in NRA implementation of 
regulatory tasks may create a barrier to the internal market. 
Such a recommendation is limited to identifying a harmonized 
or coordinated approach for addressing inconsistent 
implementation of general regulatory approaches.36

The Commission also may rely on BEREC and RSPG to prepare 
the first level of such guidance or assessment. We already have 
the example of the paper on transition issues in mobile service 
that is referenced above. At the end of the day, however, 
given the potentially different legal standards and multiple 
applications of spectrum competition assessment that we 
identified above, which so far are applied as exceptions to the 
general Framework Directive approach on ex ante regulation, 
we suggest guidance should be developed, modelled on the 
guidelines and recommendations that the Commission has 
issued in the past.
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Executive Summary

Radio spectrum is a scarce resource and its use by, amongst 
others, mobile network operators is governed by the 
granting of rights of use (or “licences”) by national regulatory 
authorities (“NRAs”) pursuant to the EU’s Common Regulatory 
Framework for electronic communications (the “CRF”).

Under the CRF, Article 7 of the Authorisation Directive 
provides that where an NRA is considering whether to issue 
new licences or extend the duration of existing licences 
(other than in accordance with their terms), the NRA must 
follow certain procedural steps. In addition, licences should 
be granted on the basis of objective, transparent, non-
discriminatory and proportionate selection criteria which give 
due weight to the policy objectives in Articles 8 and 9 of the 
Framework Directive. 

Article 8 of the Framework Directive requires NRAs to pursue 
certain objectives, including promoting competition, and 
to apply objective, transparent, non-discriminatory and 
proportionate regulatory principles, while Article 9 requires 
Member States to ensure effective management of radio 
frequencies and the allocation and assignment of such 
frequencies on the basis of objective, transparent, non-
discriminatory and proportionate criteria.

The procedure for granting rights of use may include 
“competitive or comparative selection procedures”, but it 
cannot be deduced from the Framework Directive that the 
obligation to apply objective, transparent, non-discriminatory 
and proportionate criteria in deciding to grant rights of use, 
necessarily imposes a legal obligation on the NRA to conduct 
an open auction. Article 7 does not require competitive 
or comparative selection procedures, but allows for such 
procedures in circumstances where the NRA has concluded 
that such a procedure is appropriate and proportionate. 

The conclusion that an auction is an option, as opposed to a 
requirement, is supported by the judgments of the Court of 
First Instance and the Court of Justice in  

Bouygues v Commission1, which, although dealing with a 
different Directive, related to a similar regulatory framework. 
In particular, the CFI ruled that:

“although the Member States may use public auctions, they 
may equally opt for a comparative selection procedure, as in the 
present case, the essential point being that the operators see that 
they are accorded the same treatment”.

Therefore, whereas the grant of an individual right to use 
radio frequencies by an NRA must comply, both procedurally 
and substantively, with the requirements of Article 7 of the 
Authorisation Directive, those requirements do not include 
the conduct of a public auction by the NRA as a pre-requisite 
for the grant of the licence.

 In relation to extending the duration of existing rights of use, 
an amendment introduced by Directive 2009/140/EC has 
made explicit that Article 7 of the Authorisation Directive 
applies to such extensions where the extension of the licence 
is made other than in accordance with its own terms, but 
it is strongly arguable that the procedural and substantive 
requirements of the CRF applied equally to renewals and 
extensions even before that amendment. Even where a 
licence itself provides for its extension, the extension will 
remain subject to the pursuit of the policy objectives in Articles 
8 and 9 of the Framework Directive and the NRA should carry 
out a review, including a public consultation, taking into 
account market, coverage and technological developments.

In summary, whereas the renewal or extension in duration by 
an NRA of an existing licence must comply, both procedurally 
and substantively, with the requirements of Article 7 of the 
Authorisation Directive, those requirements do not include the 
conduct of a public auction.

In addition to satisfying the procedural requirements 
contained in Article 7 of the Authorisation Directive, an NRA 
is obliged to meet the substantive requirements and pursue 
the policy objectives contained in Articles 8 and 9 of the 
Framework Directive when granting or renewing individual 

Radio spectrum licence renewals

Prior to joining Herbert Smith as a consultant in November 2008, Bo Vesterdorf had been President of the European Court  
of First Instance for nine years, and a Judge at the Court since September 1989.

Consultant, EU & Competition,  
Herbert Smith LLP, BrusselsBo Vesterdorf
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rights of use to radio frequencies. In particular, an NRA must 
exercise its functions in pursuit of the objective of promoting 
competition and must apply objective, transparent, non-
discriminatory and proportionate regulatory principles.

The objective of promoting competition includes ensuring that 
there is no distortion of competition and encouraging efficient 
use of radio frequencies. In the context of the renewal of an 
existing licence, the objective of promoting competition in the 
sector may in certain circumstances require an NRA to choose 
a selection procedure and/or apply selection criteria that give 
due weight to the fact that existing rights holders are already 
utilising the radio frequencies in question. 

Similar considerations may apply in respect of the objective 
of encouraging the efficient use of radio frequencies, since an 
existing right holder who is actively exploiting the spectrum 
licensed to it is likely to be in a better position to make 
efficient use of those frequencies. 

Therefore, in complying with the substantive requirements 
of the CRF, it may be permissible for an NRA to adopt a 
selection procedure other than an open auction process and 
apply selection criteria which would have the effect of giving 
a preference to existing rights holders when considering 
renewal or extension of existing licences. 

As regards the requirement of applying non-discriminatory 
regulatory principles, discrimination would consist in the 
application of different rules to comparable situations or the 
application of the same rule to different situations. Therefore, 
it would not be a priori discriminatory to apply different rules 
to different situations, e.g. by treating different existing rights 
holders different from each other and from (potential) new 
entrants in respect of different radio frequencies. Subject to 
complying with the procedural requirements of Article 7 of 
the Authorisation Directive taking account of the particular 
market circumstances, it may be open to an NRA to apply 
one procedure and one set of selection criteria to existing 
licensees in respect of their existing licences, while applying 
a different procedure and different set of selection criteria 
to potential applicants for the grant of licences to new radio 
frequencies. Such a course would not be discriminatory, as 
the circumstances of existing right holders and (potential) 
new entrants, and the circumstances in relation to radio 
frequencies currently in use and ones being offered for  
grant for the first time, may in the given context be different, 
so that there would be no application of different rules to 
comparable situations.

1. Introduction

1.1  Radio spectrum is a scarce resource used, amongst 
others, to supply mobile telecommunications services. 
Historically, the right to use radio spectrum was 
regulated by national governments in EU Member States 
granting individual licences to use particular radio 
frequencies for specific purposes. 

1.2  The Common Regulatory Framework (“CRF”) adopted 
by the EU institutions in 2002 for the regulation 
by Member States of the provision of electronic 
communications services replaced the licensing regime 

with a regime based on a combination of general 
authorisation and provision for the granting of a limited 
number of rights of use (the latter referred to, for 
convenience, as radio spectrum licences). 

1.3  Radio spectrum licences are in force in all Member 
States and a number of these licences are due to expire 
in accordance with their terms in the next few years. 
Against this background, a question arises as to whether 
and in what circumstances the terms of the CRF allow 
for existing radio spectrum licences to be renewed and 
what the regulatory process and conditions are for such 
renewals. 

2. Legislative background
The CRF

2.1  The CRF comprises the Framework Directive (Directive of 
the European Parliament and of the Council 2002/21/
EC of 7 March 2002, and the Specific Directives 
defined in Article 2(1) of the Framework Directive) 
(including Directive 2002/20/EC of 7 March 2002 – the 
“Authorisation Directive”). The Framework Directive 
and the Specific Directives have been amended, in 
particular by Directive 2009/140/EC of the European 
Parliament and of the Council of 25 November 2009.

2.2  The underlying philosophy of the CRF in its original form 
and as amended was that Member States should, so 
far as possible, rely on market mechanisms to promote 
consumer interests, and should impose regulatory 
restrictions on firms, and on the use of resources, only 
so far as was necessary to promote, and to make up for 
deficiencies in, competition and to ensure the optimal 
use of scarce resources.

The grant of individual radio spectrum licences or  
“rights of use” 

2.3  So far as related to the use of radio spectrum, the 
CRF contemplated that there would be EU-wide 
harmonisation of the use of particular frequencies 
for particular services, and that, subject to such 
harmonisation, it would be for Member States to award 
rights to use radio spectrum in pursuit of the overall 
objectives of the CRF. More specifically: 

 a.  Article 5 of the Authorisation Directive provides 
that “where it is necessary to grant individual rights of 
use for radio frequencies … Member States shall grant 
such rights, upon request, to any undertaking providing 
or using networks or services under the general 
authorisation, subject to the provisions of Articles 6,7 
and 11(1)(c) of this Directive and any other rules ensuring 
the efficient use of those resources in accordance with 
[the Framework Directive]” and further provides that 
“with regard to competitive and comparative selection 
procedures for radio frequencies Article 7 shall apply” 
and that “Member States shall not limit the number of 
rights of use to be granted except where this is necessary 
to ensure the efficient use of radio frequencies in 
accordance with Article 7”.
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 b.  Article 6 of the Authorisation Directive provides that 
“the rights of use for radio frequencies… may be subject 
only to the conditions listed … in [part B] of the Annex”.

 c.  Article 7 of the Authorisation Directive sets out the 
“procedure for limiting the number of rights of use to be 
granted for radio frequencies”, i.e. for granting licences 
to use specific radio frequencies:

  i.  Article 7(1) originally provided that “Where a 
Member State is considering whether to limit the 
number of rights of use to be granted for radio 
frequencies” it needs to have regard to certain 
considerations and follow certain procedures. 
The relevant considerations include giving due 
weight to the need to maximise benefits for users 
and facilitate the development of competition, 
conducting public consultations, publishing 
reasoned decisions, inviting applications for 
licences, and reviewing the limitation of rights of 
use at reasonable intervals. 

  ii.  Article 7(3) provides that “Where the granting 
of rights of use for radio frequencies needs to be 
limited, Member States shall grant such rights on the 
basis of selection criteria which must be objective, 
transparent, non-discriminatory and proportionate. 
Any such selection criteria must give due weight to 
the achievement of the objectives of Article 8 of [the 
Framework Directive] and of the requirements of 
Article 9 of that Directive”.

  iii.  Article 7(4) provides that “where competitive or 
comparative selection procedures are to be used” 
the consultation period be extended “for as long 
as necessary to ensure that such procedures are fair, 
reasonable, open and transparent to all interested 
parties but by no longer that eight months”.

2.4  As regards the granting of rights of use to specific 
radio frequencies, recital 22 of the Authorisation 
Directive suggests that “where the demand for radio 
frequencies in a specific range exceeds their availability, 
appropriate and transparent procedures should be 
followed for the assignment of such frequencies in order  
to avoid any discrimination and optimise use of those 
scarce resources”.

2.5  Where an NRA establishes criteria for competitive or 
comparative selection procedures as provided for in 
Article 7(4), recital 23 contemplates that it would “not 
be contrary to this Directive if the application of objective, 
non-discriminatory and proportionate selection criteria to 
promote the development of competition would have the 
effect of excluding certain undertakings from a competitive 
or comparative selection procedure for a particular radio 
frequency”.

2.6  Recital 32 provides that “usage fees may be levied for 
the use of radio frequencies” and that “where, in the case 
of competitive or comparative selection procedures, fees 
for rights of use for radio frequencies consist entirely or 
partly of a one-off amount, payment arrangements should 
ensure that such fees do not in practice lead to selection on 

the basis of criteria unrelated to the objective of ensuring 
optimal use of radio frequencies”.

2.7  As regards the “conditions which may be attached to … 
the specific rights of use”, recital 15 contemplates that 
these “should be limited to what is strictly necessary to 
ensure compliance with requirements and obligations 
under Community law and national law in accordance with 
Community law”.

2.8  Recital 8 of Directive 2009/140/EC states that the 
importance of high-speed networks to the EU economy 
means that “it is… vital to promote sustainable investment 
in the development of these new networks, while 
safeguarding competition and boosting consumer choice 
through regulatory predictability and consistency”. The 
Directive recognises in various places the importance 
of regulatory certainty, e.g. recital 51 (“adequate 
enforcement powers can … foster regulatory certainty, 
which is an important driver for investment”) and recital 
55 (NRAs “should, when imposing obligations for access 
to new and enhanced infrastructures, ensure that access 
conditions reflect the circumstances underlying the 
investment decision”). 

The amendment of individual radio frequency licences or  
“rights of use”

2.9  The Authorisation Directive was amended pursuant to 
Directive 2009/140/EC, which introduced the following 
underlined text into Article 7(1): 

  “Where a Member State is considering whether to the 
limit the number of rights of use to be granted for radio 
frequencies or whether to extend the duration of existing 
rights other than in accordance with the terms specified 
in such rights…”.

  It follows from this amendment that an NRA needs 
to have regard to the considerations and follow the 
procedures summarised in paragraph [2.3(c)(i)] above 
both when granting and extending the duration of 
particular rights of use.

2.10  Recital 69 of Directive 2009/140/EC provides that 
“Considering its restrictive impact on free access to radio 
frequencies, the validity of an individual right of use that is 
not tradable should be limited in time. Where rights of use 
contain provision for renewing their validity, competent 
national authorities should first carry out a review, 
including a public consultation, taking into account market, 
coverage and technological developments. In view of 
spectrum scarcity, individual rights granted to undertakings 
should be regularly reviewed. In carrying out this review, 
competent national authorities should balance the interests 
of the rights holders with the need to foster the introduction 
of spectrum trading as well as the more flexible use of 
spectrum through general authorisations where possible.”

2.11  As noted above, Article 7(3) of the Authorisation 
Directive requires that the selection criteria for the grant 
of rights of use for radio frequencies “must give due 
weight to the achievement of the objectives of Article 8 of 
[the Framework Directive]”. Article 8 requires that 
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“Member States shall ensure that in carrying out the regulatory 
tasks specified in this Directive and the Specific Directives, the 
national regulatory authorities take all reasonable measures 
which are aimed at achieving the objectives set out in paragraphs 
2, 3 and 4. Such measures shall be proportionate to those 
objectives.”

2.12  The policy objectives laid down in Article 8(2) to 8(4) of 
the Framework Directive require NRAs to exercise their 
functions in pursuit of the objectives of:

 a.  promoting competition in the provision of 
electronic communications networks, electronic 
communications services and associated facilities 
and services;

 b.  contributing to the development of the internal 
market; and

 c.  promoting the interests of the citizens of the 
European Union 

 in a number of ways. 

2.13  These objectives remained largely unchanged after the 
amendments of the Framework Directive pursuant to 
Directive 2009/140/EC, but that Directive introduced a 
new obligation on NRAs to “apply objective, transparent, 
non-discriminatory and proportionate regulatory 
principles” in pursuit of these policy objectives. This 
obligation includes, amongst others:

 a.  promoting regulatory predictability by ensuring a 
consistent regulatory approach over appropriate 
review periods; 

 b.  ensuring that, in similar circumstances, there is no 
discrimination in the treatment of undertakings 
providing electronic communications networks and 
services; and

 c.  safeguarding competition to the benefit of 
consumers and promoting, where appropriate, 
infrastructure-based competition.

2.14  Article 9 of the Framework Directive further provides 
that Member States should ensure the effective 
management of radio frequencies for electronic 
communications services in accordance with Article 8 
of the Directive, and should ensure that the allocation 
and assignment of such radio frequencies by NRAs are 
based on objective, transparent, non-discriminatory and 
proportionate criteria.

2.15  In respect of the “amendment of rights and obligations”, 
Article 14(1) of the Authorisation Directive provides that 
“Member States shall ensure that the rights, conditions 
and procedures concerning … rights of use … may 
only be amended in objectively justified cases and in a 
proportionate manner”, which must include a public 
consultation.

2.16  Recital 33 envisages that “Member States may need 
to amend rights, conditions, procedures, charges and 
fees relating to general authorisations and rights of use 
where this is objectively justified. Such changes should be 
duly notified to all interested parties in good time, giving 

them adequate opportunity to express their views on any 
such amendments”. Recital 70 of Directive 2009/140/
EC further provides that “minor amendments to rights 
and obligations are those amendments which are mainly 
administrative, do not change the substantial nature of the 
general authorisations and the individual rights of use and 
thus cannot cause any comparative advantage to the other 
undertakings”.

3. Application in the present context

3.1  Within this regulatory framework a number of questions 
arise as to basis and process for extending the duration 
of existing rights of use that would otherwise expire in 
accordance with their own terms of grant, or through 
regulatory intervention. In particular:

a.  What are the requirements imposed pursuant to Article 
7 of the Authorisation Directive in respect of the grant of 
rights of use for radio frequencies and, in particular, does 
Article 7 require the conduct of an auction process as a 
prerequisite for the granting of such a right of use?

b.  Do the requirements of Article 7 of the Authorisation 
Directive apply equally to the extension of an existing 
right of use or are renewals or extensions in duration 
of existing rights of use governed by Article 14 of the 
Authorisation Directive?

c.  What factors can be taken into account by an NRA in 
considering the renewal or extension of an existing right 
of use, such as to ensure that it the NRA discharges its 
obligations to pursue the policy objectives in Articles 8 
and 9 of the Framework Directive?

Procedural requirements in respect of the grant of individual 
rights of use pursuant to Article 7 of the Authorisation Directive

3.2  Article 7 of the Authorisation Directive (as amended) 
applies in respect of three functions of NRAs, namely:

 a.  the decision whether to limit the number of rights of 
use to be granted for radio frequencies; 

 b.  where an NRA has decided to limit the number of 
rights of use, the grant of those rights of use to 
individual parties; and

 c.  the decision whether to extend the duration of 
existing rights other than in accordance with the 
terms specified in such rights. 

3.3  In summary, in deciding to grant a limited number of 
rights of use:

 a.  Article 7 requires that an NRA has regard to the 
need to maximise benefits to users and facilitate the 
development of competition in deciding whether to 
limit the number of rights of use to be granted for 
radio frequencies.

 b.  The NRA must further conduct a public consultation 
and publish its decision on whether to limit the 
number of rights of use to be granted for radio 
frequencies.
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 c.  Having done so, the NRA must determine a procedure 
for granting rights of use and invite applications for 
those rights. Where demand for these rights exceeds 
their availability, this procedure must be appropriate 
and transparent to avoid any discrimination and 
optimise the use of scarce resources.

3.4  It follows from the wording of Article 7 and the Recitals 
quoted above that when an NRA has decided to grant a 
limited number of rights of use, the central obligation 
on the NRA is to ensure that it uses selection criteria 
which are objective, transparent, non-discriminatory and 
proportionate. It further follows from the Directive that 
the procedure for granting rights of use may include 
“competitive or comparative selection procedures” as 
referred to in Article 7(4). 

3.5  In respect of such “competitive or comparative selection 
procedures”, the Directive does not define the term in 
any of its Recitals or Articles. Nor is it possible to deduce 
from the Recitals or the Articles of the Directive, read in 
its proper context, that the obligation to apply objective, 
transparent, non-discriminatory and proportionate 
criteria in deciding to grant rights of use, necessarily 
imposes a legal obligation on the NRA to conduct an 
auction in respect of the limited number of rights of use.

3.6  It is clear, on the other hand, that an NRA may choose 
to conduct an auction if it finds this to be preferable 
to other procedures for selecting on the basis of the 
mentioned selection criteria. The choice of an auction 
is, however, only one of several options available to an 
NRA in choosing the procedure for granting rights of 
use. In summary, therefore, Article 7(4) does not require 
competitive or comparative selection procedures, but 
allows for such procedures in circumstances where the 
NRA has concluded, on the basis of the factors referred 
to in Articles 7(1) and 7(3), that such a procedure is 
appropriate and proportionate. 

3.7  The conclusion that an auction is an option, as opposed 
to a requirement, is supported by the judgments of 
the Court of First Instance and the Court of Justice 
in Bouygues v Commission2. That case concerned the 
award of spectrum licences for UMTS or “3G” services 
in France in the early 2000s and involved one French 
mobile network operator (“MNO”), Bouygues, appealing 
against a European Commission decision that the 
conduct of the award process and the award of the 
licences by the French NRA did not amount to illegal 
state aid granted to the other two MNOs, Orange and 
SFR. While the appeal was against a state aid decision, 
in disposing of the state aid questions, the CFI and the 
ECJ addressed the procedure and criteria for the award 
of the licences.

3.8  The award of the licences in that case pre-dated the CRF, 
but the relevant requirements to be satisfied by an NRA 
in awarding spectrum licences, set out in Directive 97/13/
EC of the European Parliament and the Council of 10 April 
1997 on a common framework for general authorisations 
and individual licences in the field of tele¬communications 
services (the “1997 Directive”), were similar in nature. 

Article 9(2) of the 1997 Directive provided that:

  “Where a Member State intends to grant individual licences 
it shall grant individual licences through open, non-
discriminatory and transparent procedures and, to this 
end, shall subject all applicants to the same procedures, 
unless there is an objective reason for differentiation” 
(emphasis added).

3.9  Similarly, Article 10(3) of the 1997 Directive provided that:

  “Member States shall grant such individual licences on the 
basis of selection criteria which must be objective, non-
discriminatory, detailed, transparent and proportionate. 
Any such selection must give due weight to the need to 
facilitate the development of competition and to maximise 
benefits for users” (emphasis added).

3.10  In summary, the two regimes are not identical in their 
terms, but they adopt a similar scheme: whereas the 
CRF requires procedures that are “fair, reasonable, 
open and transparent”, applying selection criteria that 
are “objective, transparent, non-discriminatory and 
proportionate”, the 1997 Directive under consideration 
in the Bouygues judgments, requires procedures that 
are “open, non-discriminatory and transparent”, applying 
selection criteria that are “objective, non-discriminatory, 
detailed, transparent and proportionate”. 

3.11  The explicit requirements of non-discrimination, 
transparency, openness and proportionality are 
therefore common to the two regimes and the findings 
of the EU courts in respect of the 1997 Directive are 
instructive in respect of the appropriate interpretation 
of the CRF. The CFI held in respect of the requirements 
under the 1997 Directive that:

  “The Community framework for telecommunications 
services … rests on equality of treatment between 
operators for the award of licences and the calculation 
of any fees and leaves the Member States free to choose 
the procedure for the award of licences, provided that 
the principles of freedom of competition and equality of 
treatment are respected. Hence, although the Member 
States may use public auctions, they may equally opt 
for a comparative selection procedure, as in the present 
case, the essential point being that the operators see 
that they are accorded the same treatment, in particular 
as regards fees.” (paragraph 108, emphasis added)

 and

  “if the national authorities decide as a general principle 
that licences will be awarded free of charge, or awarded 
by means of public auctions or awarded at a standard 
price, there is no aid element, provided these terms 
are applied to all the operators concerned without 
distinction.” (paragraph 110)

3.12  The CFI made clear that, even where an NRA elects to 
use a “competitive or comparative selection procedure” 
(as allowed by Article 7(4) of the Authorisation 
Directive in its current form) it is not a legal 
requirement that the selection procedure be 
competitive and comparative: an NRA may elect to 
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use a selection procedure which is competitive  
(i.e. an auction) or comparative. 

3.13  There is no reason, in principle, why the reasoning of 
the CFI in respect of the 1997 Directive, which was 
adopted and approved by the ECJ on appeal, should 
not be held to apply equally to the substantially 
similar provisions of the CRF. 

3.14  In conclusion, whereas the grant of an individual 
right to use radio frequencies by an NRA must 
comply, both procedurally and substantively, with 
the requirements of Article 7 of the Authorisation 
Directive as set out above, those requirements do not 
include the conduct of a public auction by the NRA as 
a pre-requisite for the grant of the right of use.

  Procedural requirements in respect of the extension 
of individual rights of use pursuant to Article 7 of the 
Authorisation Directive

3.15  The amendment of the Authorisation Directive 
pursuant to Directive 2009/140/EC introduced 
the following underlined text into the introductory 
wording to Article 7(1):

  “Where a Member State is considering whether to limit the 
number of rights of use to be granted for radio frequencies 
or whether to extend the duration of existing rights 
other than in accordance with the terms specified in 
such rights…” 

3.16  It is strongly arguable that the requirements of 
Article 7 of the Authorisation Directive applied to 
the renewal and/or extension of existing rights of 
use even before the enactment of the amendment 
introduced by Directive 2009/140/EC: if previously 
an existing right of use could be extended or 
renewed without regard to the overall scheme 
and requirements of the CRF, there would seem a 
significant risk that the policy objectives of the CRF 
could be undermined. On that basis, although the 
amendment to Article 7(1) has made explicit the fact 
that the procedural and substantive requirements 
of the CRF apply equally to renewals and extensions 
as to grants of rights of use, the same requirements 
would have applied even before that amendment.

3.17  Article 7(1) as amended nonetheless deals expressly 
with consideration by an NRA of whether to 
extend the duration of existing rights other than in 
accordance with the terms specified in such rights. 
Consequently, it would appear that where the terms 
of a grant of an individual right of use specify the 
terms on which its duration can be extended, Article 
7 is not applicable, but the terms of the grant of the 
right of use will instead apply, although any renewal 
or extension in accordance with the terms of an 
existing right of use has to be subject to the pursuit 
of the policy objectives in Article 8 and 9 of the 
Framework Directive.

3.18  In this regard, Recital 69 of Directive 2009/140/EC 
provides that “where rights of use contain provision for 
renewing their validity, competent national authorities 
should first carry out a review, including a public 
consultation, taking into account market, coverage 
and technological developments”. This is consistent 
with honouring the regulatory considerations and 
approach at the time of the grant and the implied 
“bargain” made by the licensee at the time, as well 
as allowing the NRA to comply with Article 8 of the 
Framework Directive.

3.19  Article 14 of the Authorisation Directive provides in 
respect of the “amendment of rights and obligations”, 
that “Member States shall ensure that the rights, 
conditions and procedures concerning … rights of use 
… may only be amended in objectively justified cases 
and in a proportionate manner”, which must include a 
public consultation.

3.20  The delineation of the application of Articles 
7 and 14 may be illuminated by recital 33 to 
the Authorisation Directive and recital 70 to 
Directive 2009/140/EC (quoted above). Recital 33 
contemplates amendments to rights, conditions, 
procedures, charges and fees relating to rights of 
use where this is objectively justified and the NRA 
consults the licensees. Recital 70 contemplates a 
category of “minor” amendments which are mainly 
administrative and do not change the substantial 
nature of the individual rights of use.

3.21  A question arises as to whether a short extension to 
the duration of an existing right of use (for example 
a few months) could be justifiable in particular 
circumstances without complying with Article 7 of 
the Authorisation Directive. This could be proposed 
by an NRA, for example in order to align the 
expiry dates of existing rights of use in a particular 
jurisdiction for the sake of a more efficient renewal 
process. It would appear that such an extension, 
provided that it was for a sufficiently short period 
and made for objective justifiable reasons, could fall 
within the category of “minor” amendments which 
are contemplated in Recital 70.

3.22  On this basis, it would appear that amendments and 
extensions to existing individual rights of use are 
governed as follows:

 a.  Minor amendments which are mainly 
administrative and do not change the substantial 
nature of the individual rights of use, perhaps 
including short extensions of duration, can be 
made by an NRA without complying with the 
requirements of either Article 7 or Article 14.

 b.  Amendments which are not “minor” in this sense 
and which are not extensions of the duration of 
existing rights of use, e.g. substantial amendments 
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to the conditions attaching to existing rights of use 
proposed during the period of validity of the right of 
use in question, must comply with Article 14.

 c.  Extensions of the duration of an existing right of 
use in circumstances where the right in question 
specify terms for such an extension, can be made by 
an NRA without complying with the requirements 
of either Article 7 or Article 14. In that case, the NRA 
will be bound by the terms specified in the licence, 
although the NRA will be required to conduct a 
public consultation and it will be subject to the 
policy objectives of Article 8 of the Framework 
Directive (which attaches to the carrying out by 
NRAs of all their regulatory tasks pursuant to the 
Directives).

3.23  Extensions of the duration of an existing right of use 
in circumstances where the right in question does not 
specify terms for such extension, can be made by an 
NRA, provided it complies with the requirements of 
Article 7 (as set out above). 

3.24  In summary, therefore, whereas the renewal or 
extension in duration by an NRA of an existing right to 
use radio frequencies must comply, both procedurally 
and substantively, with the requirements set out in 
points 3.22 and 3.23 above, those requirements do not 
include the conduct of a public auction by the NRA as a 
pre-requisite for the renewal of extension in duration of 
the right of use.

  Achieving the policy objectives in Articles 8 and 9 of the 
Framework Directive in the context of renewals and 
extensions of existing rights of use

3.25  The description above relates principally to the process 
to be adopted by an NRA when considering the renewal 
or extension of an existing right of use. In addition 
to satisfying the procedural requirements contained 
in Article 7 of the Authorisation Directive, an NRA is 
obliged to meet the substantive requirements and 
pursue the policy objectives contained in Articles 8 
and 9 of the Framework Directive when granting or 
renewing individual rights of use to radio frequencies. 
As noted above, Article 7(3) of the Authorisation 
Directive itself requires that the selection criteria for the 
grant or renewal of rights of use “must give due weight 
to the achievement of the objectives of Article 8 of [the 
Framework Directive]”. 

3.26  Article 8 of the Framework Directive requires that 
“Member States shall ensure that in carrying out 
[their] regulatory tasks … [NRAs] take all reasonable 
measures which are aimed at achieving the objectives 
set out in paragraphs 2, 3 and 4. Such measures shall be 
proportionate to those objectives.” As noted above, the 
policy objectives laid down in Article 8(2) to 8(4) of the 
Framework Directive require NRAs to exercise their 
functions in pursuit of the objectives of promoting 
competition, contributing to the development of the 
internal market and promoting the interests of the 
citizens of the EU, amongst others.

3.27  The obligation to promote competition includes 
“ensuring that there is no distortion or restriction of 
competition in the electronic communications sector” and 
“encouraging efficient use of and ensuring the effective 
management of radio frequencies”.

3.28  In addition to the requirement of giving “due weight” to 
these objectives, Directive 2009/140/EC introduced an 
obligation on NRAs to “apply objective, transparent, non-
discriminatory and proportionate regulatory principles” 
in pursuit of these objectives. This obligation includes, 
amongst others, “promoting regulatory predictability”, 
“ensuring that, in similar circumstances, there is no 
discrimination in the treatment of undertakings providing 
electronic networks and services”, and “safeguarding 
competition to the benefit of consumers”.

3.29  Article 9 of the Framework Directive further provides 
that Member States should ensure the effective 
management of radio frequencies for electronic 
communications services in accordance with Article 8 
of the Directive, and should ensure that the allocation 
and assignment of such radio frequencies by NRAs are 
based on objective, transparent, non-discriminatory and 
proportionate criteria.

 The objective of promoting competition

3.30  A question arises as to whether an NRA can satisfy 
the Article 8 objectives, in particular the objective of 
promoting competition, if it adopted any selection 
procedure other than an open auction process in 
renewing or extending the duration of an existing 
right of use, and as to which considerations should be 
relevant to its pursuit of that objective.

3.31  It should be recalled that the objective of promoting 
competition includes both ensuring that there is 
no distortion of competition and encouraging the 
efficient use of radio frequencies. In relation to the 
first – no distortion of competition – the objective is 
to ensure that there is no distortion of competition 
in the electronic communications sector. In other 
words, an NRA is required to pursue the promotion of 
competition in the market as its objective, rather than 
ensuring competition in the process of granting or 
renewing rights of use (the latter may be a legitimate 
consideration in particular circumstances, but it is 
not the policy objective laid down by Article 8 of the 
Framework Directive).

3.32  It would be consistent with this objective for an NRA 
to adopt a different approach in respect of renewing 
existing rights of use and granting new rights of use, 
respectively. In the context of the renewal or extension 
of an existing right of use, i.e. in respect of radio 
spectrum already in use in the supply of electronic 
communication services, the objective of promoting 
competition in the sector may require an NRA to choose 
a selection procedure and apply selection criteria that 
give due weight to the fact that existing rights holders 
are already utilising the radio frequencies in question 
to compete in the supply of electronic communications 
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services. Such existing rights holders are likely to be in a 
better position to compete using the spectrum already 
licensed to them than any new entrant. Consequently, 
renewing their rights of use may be best calculated to 
promote efficient investment and innovation in future, 
also in view of the scale of such an operator’s existing 
investments. Furthermore, in deciding whether or 
not to extend such an existing right of use, it follows 
from Recital 69 that an NRA, further to respecting 
the obligations under Article 7, should also take due 
account of the interests of the right holder which may 
include taking into consideration the investments made 
by the right holder. In essence, an NRA is required to 
have regard to the facts in each case and there is no a 
priori bar to applying selection criteria that might give a 
preference to existing rights holders when considering 
renewing existing rights of use.

3.33  Therefore the conduct of a completely open auction in 
respect of such renewals or extensions of existing rights 
of use, in whole or in part, could frustrate the objective of 
promoting competition if it resulted in an existing rights 
holder being deprived of the radio frequencies licensed 
to it in favour of a new entrant who is not in an equally 
good position to compete utilising that spectrum, or 
if it were disincentivised from making investments in 
exploiting its rights of use in future. In particular, since 
the design and conduct of an auction may in fact take a 
considerable period of multiple years, the chilling effect 
on investments may be significant.

3.34  Similar considerations should apply in relation to the 
second objective – encouraging the efficient use of 
radio frequencies – since an existing right holder who 
is actively exploiting the spectrum licensed to it is 
likely to be in a better position to make efficient use of 
those frequencies. Different considerations may apply 
in respect of the grant of new rights of use, even when 
conducted simultaneously and in conjunction with the 
renewal of existing rights of use: in respect of rights 
of use for new radio frequencies that are not currently 
being used to provide electronic communication 
services, an incumbent rights holder is unlikely to 
be in any better position than a new entrant to make 
efficient use of that spectrum. Indeed, the promotion of 
competition in the sector in this context may, in certain 
circumstances, justify the exclusion of incumbent right 
holders from selection procedures for the grant of 
individual rights of use to new radio frequencies.

3.35  Therefore, in complying with the requirements of Article 
7 of the Authorisation Directive and Article 8 of the 
Framework Directive, it may be permissible for an NRA 
to apply selection criteria which would have the effect 
of giving a preference to existing rights holders when 
considering renewal or extension of existing rights of 
use. Similarly, it would be open to an NRA to choose a 
selection procedure and apply selection criteria which 
would have the effect of excluding from consideration 
existing rights holders when considering the grant of 
individual rights of use to new radio frequencies.

3.36  Indeed, these possibilities are specifically contemplated 
in recital 23 to the Authorisation Directive, which 
provides that it would “not be contrary to this Directive 
if the application of objective, non-discriminatory 
and proportionate selection criteria to promote the 
development of competition would have the effect of 
excluding certain undertakings from a competitive or 
comparative selection procedure for a particular radio 
frequency”.

  Applying objective, transparent, non-discriminatory and 
proportionate regulatory principles

3.37  A further question arises as to whether an NRA can 
satisfy the requirement that it applies objective, 
transparent, non-discriminatory and proportionate 
regulatory principles, if it adopted any selection 
procedure other than an open auction process in 
renewing or extending the duration of an existing right 
of use.

3.38  As noted, the explicit requirement introduced into 
Article 8 of the Framework Directive by Directive 
2009/140/EC, includes “promoting regulatory 
predictability”, “ensuring that, in similar circumstances, 
there is no discrimination in the treatment of undertakings 
providing electronic networks and services”, and 
“safeguarding competition to the benefit of consumers”. 
Similar considerations to those set out above in respect 
of the policy objective of promoting competition should 
apply in respect of the requirement of safeguarding 
competition to the benefit of consumers.

3.39  In respect of ensuring non-discrimination as between 
undertakings, this is clearly a key consideration. Not 
only does Article 7(3) of the Authorisation Directive 
require the use of selection criteria which are non-
discriminatory, but NRAs are required to apply 
regulatory principles that are, amongst others non-
discriminatory.

3.40  As noted above, the CFI and the ECJ ruled on the 
requirement of non-discriminatory procedures and 
non-discriminatory selection criteria as required in the 
1997 Directive in the case of Bouygues v Commission. 
The CFI ruled that, consistent with established case law, 
“discrimination consists in the application of different rules 
to comparable situations or the application of the same rule 
to different situations”.

3.41  This formulation of the requirement of non-
discrimination is effectively adopted in the Framework 
Directive through the amendment introduced by 
Directive 2009/140/EC, which clarifies that the non-
discrimination requirement requires that “in similar 
circumstances, there is no discrimination in the treatment 
of undertakings providing electronic networks and services” 
(emphasis added).

3.42  Applying this principle in the context of consideration 
by an NRA of the renewal or extension of an existing 
right of use, it follows that it would not be a priori 
discriminatory to treat different existing rights holders 
different from each other and from (potential) new 
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entrants in respect of different types or categories of 
radio frequencies. Therefore, subject to complying 
with the procedural requirements of Article 7 of the 
Authorisation Directive and to the particular market 
circumstances, it may be open to an NRA to apply one 
procedure and one set of selection criteria to existing 
rights holders in respect of their existing rights of use, 
while applying a different procedure and different set of 
selection criteria to all potential applicants for the grant 
of rights of use to new radio frequencies. Such a course 
would not be discriminatory, as the circumstances of 
existing right holders and (potential) new entrants, 
and the circumstances in relation to radio frequencies 
currently in use and ones being offered for grant for the 
first time, may in the given context be different, rather 
than being similar.

Notes
1 Case T-475/04 before the Court of First Instance and Case C-431/07 before the 

Court of Justice.

2 Case T-475/04 before the Court of First Instance and Case C-431/07 before the 
Court of Justice.
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Executive Summary

Given recent and expected growth in the demand for  
wireless communications services, radio spectrum which 
can be used for mobile telecommunications is a valuable 
resource. How spectrum is allocated can have a significant 
impact on the development of markets for these services. 
In many jurisdictions spectrum licences for mobile services 
are nearing the end of their term and authorities have begun 
to consider and introduce policies to encourage the on-going 
efficient allocation (or re-allocation) of mobile spectrum 
between uses and users.

Some spectrum is awarded using market mechanisms, 
most notably auctions. However, where spectrum has 
already been initially allocated, or for spectrum bands which 
authorities do not consider it appropriate to auction, a number 
of authorities are considering introducing some form of 
centrally-determined pricing for spectrum. This report looks 
at the merits of using pricing to promote a government’s 
objectives for the allocation of spectrum and examines how 
authorities could, in practice, set spectrum prices.1

Why use a pricing methodology?
Authorities typically have a number of objectives for 
allocating spectrum. One almost universal objective is for 
authorities to allocate spectrum to its most productive use.

Our report finds that where trading is not allowed then 
adopting spectrum pricing could promote an efficient 
allocation of mobile spectrum between users and uses.2 
However, where spectrum trading can take place, this report 
finds that spectrum pricing cannot achieve a better (i.e., more 

optimal) allocation of spectrum. Moreover, spectrum pricing 
carries with it a risk of creating additional inefficiencies in the 
market if the price is set too high and spectrum left unused  
as a result.

Authorities may also seek to achieve a number of other 
objectives through spectrum pricing, and the allocation of 
spectrum more generally. These could include increasing 
government revenues, investment, competition, social 
welfare and minimising the administrative burden of any 
regime. Spectrum pricing alone is unlikely to satisfy any of 
these objectives. Although spectrum pricing could contribute 
to government revenue raising, any government setting 
spectrum charges for this purpose should consider these 
charges in the wider context of the tax burden on spectrum 
users and ensure that this is the least distortive way of raising 
the revenue.

How could pricing methods be used?
To encourage allocative efficiency a pricing regime should 
attempt to replicate the outcome that would occur if the 
market was to function effectively through trading. Thus the 
marginal block of spectrum should be priced based on the 
value of that block to the marginal excluded user. To determine 
this value a regulator must understand the value of each 
increment of each spectrum band to every feasible use and 
user, including the interdependencies between allocations. 
In practice, this will rarely be possible, given the volume 
of information that would be required to make these 
assessments, and calculations to support a pricing regime 
are likely to be much more limited.
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Auction prices for spectrum (such as prices paid in past 
auctions in the same or other jurisdictions) are unlikely to 
provide a reasonable basis for estimating this value, unless 
if they are recent, and refer to spectrum that is a very close 
substitute to the spectrum that is being priced. This means 
regulators looking to set spectrum prices have to typically 
rely on engineering and business models of actual and 
potential spectrum users to determine its value. To develop 
these models on a robust basis requires the regulator 
to collect a significant volume of data, much of which it 
will only be able to source from the current and potential 
spectrum users. This means that any setting of spectrum 
prices would need to be done on a collaborative basis 
between authorities and spectrum users.

The complexity of the calculations required to derive 
appropriate spectrum prices and authorities’ uses of simplified 
methods creates a significant risk of setting the wrong price. 
As set out above, if prices are set too high, they may actually 
create inefficiency by causing spectrum to be relinquished 
to the government and remain unused. This is likely to be 
much more significant than any potential inefficiency from 
spectrum being allocated sub optimally in the first place. 
Regulatory authorities should therefore exercise very 
significant caution when setting spectrum charges.

1. Introduction and policy context

Radio spectrum is an essential input to the provision of 
wireless communication services, whether for mobile voice 
and broadband services, broadcasting, private radio systems 
or other services. However, interference between users of 
radio frequency mean that a given band can only support  
a finite amount of demand and some frequency bands are 
more suited to particular uses than others.

As the demand for communication services increases and 
technology evolves, so the demand for access to certain 
bands of spectrum for telecommunications has increased. 
In the short term, governments can respond to the increasing 
demand by releasing more spectrum to the market (by 
awarding rights to previously unused spectrum) and by 
changing the use of specific frequency bands. For example, 
spectrum previously used for analogue TV services is 
being freed as a result of the digital switchover and being 
made available for mobile communications. In addition, 
technological improvements lead to communications 
providers using spectrum more efficiently, so offsetting 
increases in demand for spectrum. However, the dynamic 
relationship between end user demand and technological 
developments means that it is likely that there will continue 
to be excess demand (i.e., demand in excess of supply) for 
certain spectrum bands.

Given this scarcity of spectrum, governments and regulatory 
authorities are increasingly looking at whether market 
mechanisms can be used to ‘manage’ demand for spectrum. 
Auctions are commonly viewed as an appropriate mechanism 
to determine initial allocations of spectrum in a number 
of frequency bands, particularly where there is a single 
user across a geographic area so that spectrum use does 

not need to be coordinated across users and locations. 
As set out in a number of studies, auctions are generally 
considered to promote an efficient allocation of spectrum.3 
The use of spectrum auctions has increased significantly 
in the last decade.

But whilst auctions can promote an initial allocation of 
spectrum which is efficient at the time of the auction, the 
efficient allocation may change after the allocations have 
been made. For example, new technologies, services or 
applications could emerge which had not been foreseen at 
the time of allocation and which could affect the efficient 
allocation. Governments and regulators have therefore 
also begun to consider and introduce policies to encourage 
the ongoing efficient allocation of spectrum between uses 
and users.

Governments and regulators in many countries have 
responded to the need to allow for efficient allocation 
(or re-allocation) by introducing the possibility of spectrum 
trading. This has created the potential for secondary markets 
for spectrum, whereby users can sell spectrum usage rights 
directly to other (potential) users. For example, in the EU, 
all Member States are required by the Framework Directive 
to enable spectrum trading. Among others, spectrum 
usage rights in Australia, New Zealand and the US can 
also be traded.4

Some governments and regulators have also considered 
spectrum pricing, whether or not spectrum is tradeable. 
Spectrum users have traditionally been required to pay 
administrative charges to reflect the costs that authorities 
incur in managing the spectrum resource. In introducing 
spectrum pricing, governments and regulators have 
specifically looked to set charges above the level required 
to recover administrative costs, with the stated objective of 
dis-incentivising inefficient use of spectrum: if a spectrum 
user’s valuation is less than the centrally imposed price, 
the user will return spectrum back to the government, so 
enabling the government to reallocate the spectrum to a 
more productive use.

In this report we consider the potential reasons for 
governments and regulators introducing spectrum pricing 
and examine the extent to which pricing can serve to support 
these objectives, both in the case where spectrum trading for 
a band is allowed and in the case where spectrum trading is 
not possible. We also draw on relevant lessons from other  
sectors where governments and regulators must also 
allocate scarce public resources. Our assessment focuses 
on the allocation of spectrum potentially used for mobile 
voice and broadband services, and hence allocation between 
mobile operators, and between mobile communications 
and other uses. The principles we describe in this report 
can be applied more widely across sectors, although specific 
recommendations may differ according to the characteristics 
of the spectrum band under consideration.

Note that this is a summary of a longer report prepared by 
Frontier for Vodafone. Our full report is available through 
Vodafone and upon request.
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2. Spectrum pricing and efficiency

In this section we consider the potential for spectrum pricing 
to increase the efficiency with which spectrum is used. 
Encouraging an efficient allocation of spectrum is often 
given by authorities as a principle reason for introducing 
spectrum pricing.

Regulators’ objectives in allocating spectrum
The main objective of most regulators when allocating 
spectrum is to achieve an efficient use. For example, the 
first objective mentioned by Ofcom is to “secure an optimal 
use of spectrum”. This is also the case in several countries 
around the globe: Sweden’s telecommunications authority 
has recently reformed their spectrum pricing to promote 
efficient use of spectrum, New Zealand’s regulator wants 
to “achieve an efficient allocation of spectrum reflecting 
market value” and Peru’s telecommunications law states 
that spectrum must be used efficiently.

We will first define what we mean by ‘efficient allocation of 
spectrum’ and outline how markets can generate efficient 
outcomes. This is followed by an examination of how 
spectrum pricing can generate efficient outcomes, both 
alongside and in the absence of effective spectrum trading. 
Finally in this section we consider how the analysis set out 
in the previous sections may change in the presence of 
externalities before drawing some overall conclusions.

2.1 Efficient allocation of scarce resources
When authorities refer to supporting an efficient allocation 
of spectrum, this is generally taken to mean that spectrum 
should be allocated between uses and users such that it 
would not be possible to reallocate the spectrum in a way that 
would increase overall output / production of the goods or 
services where spectrum is used as an input. In the absence 
of any externalities, competitive markets are generally 
expected to result in an allocation of resources which is 
allocatively efficient.5 Figure 1 illustrates this by considering 
the allocation of spectrum between two possible users, 
in this case a provider of mobile services and a provider of 
broadcast services.

Figure 1. Allocative efficiency – an illustration6

Source: Frontier Economics

In this example, the marginal value of the spectrum to each 
use declines as the total amount of spectrum held increases.7 
The efficient allocation is at Point C, where the marginal 

value to each user is the same. At this point, it is not possible 
to reallocate a unit of spectrum between the uses without 
reducing overall welfare. If the existing allocation was actually 
at Point A (so that the marginal value of that unit to the mobile 
use was greater than the marginal value of that unit to the 
broadcasting use), it would be possible to increase overall 
welfare by switching the marginal unit from broadcasting to 
mobile. Assuming there is an effective market for the resource, 
this trade would take place because a mobile operator would 
be prepared to pay a broadcaster more for the resource than it 
is worth to the broadcaster. Such trades would continue until 
the spectrum allocation shifted from Point A to Point C.8

2.2 How pricing can promote an efficient 
spectrum allocation
In the example above, the free market leads to an efficient 
allocation. In this case, centrally determined spectrum prices 
cannot improve on this outcome.

Where prices are set below the price at which spectrum 
would trade in a free market, they will have no effect on the 
allocation of spectrum. This is because the prices will not 
affect a user’s incentive to trade. Any price imposed, assuming 
it is uniform for all users, will reduce the value of the spectrum 
to all users but will not alter differentials between users. 
In these cases, spectrum pricing serves solely as a revenue 
raising measure. This is considered further in Section 3.

Where prices are set above the market price, some 
spectrum will not be used. This is because, even for efficient 
users, the marginal value of spectrum will be negative as 
the price will be above the marginal benefit to the users. 
Thus spectrum will be returned to the government without the 
prospect of this spectrum being re-allocated. This is clearly an 
allocatively inefficient outcome. The losses in efficiency from 
having potentially productive spectrum not allocated at all 
are almost certain to be greater than the losses from having 
the marginal block of spectrum not being allocated only to its 
most productive use. This is illustrated in the Figure below.

Figure 2. The potential loss in efficiency from setting price 
above an efficient level

.

Source: Frontier Economics

In this example, given the initial spectrum allocation between 
mobile and broadcasting (S1), the potential gains from moving 
to an efficient allocation of spectrum (S2) are shown by the 
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small blue shaded triangle (i.e., triangle ABC). However, if an 
authority intervened to set a spectrum price which was too 
high (for example, Pg), the loss in value as a result of spectrum 
remaining unallocated (i.e., the grey shaded area DEFG) far 
outweighs the potential efficiency gain.

2.2.1 Markets in carbon and water trading
Trading of scarce resources takes place in many markets. 
In the EU, licences for carbon emissions are traded on a 
free market. This trading is considered to be sufficient 
to generate an efficient outcome without the need for 
any additional measures, such as pricing permits or 
auctioning permits. 

In some jurisdictions there is also free trading of water 
licences and volumes. This is particularly the case in the 
Australian water market, where water agriculture is prevalent 
and water scarce. In the UK, water trading is also possible. 
However, to achieve social objectives the government also 
directly reallocates water rights. This direct intervention is 
considered to be one of the key causes for limited trade: 
companies are reluctant to trade water rights where this 
could lead to direct government reallocations.

Water and carbon trading regimes are described in more 
detail in our full report.

In practice, spectrum trading is not allowed in all jurisdictions, 
and in situations where trading is allowed, the amount of 
actual trading has in some cases been assessed as limited. 
In the next two sections we explore whether spectrum pricing 
can serve to support an efficient spectrum allocation in 
such circumstances.9

2.2.2 Spectrum pricing in the absence of spectrum trading
In the case where spectrum trading is not allowed spectrum 
pricing could be used as a mechanism to move towards a more 
efficient allocation of spectrum. This is because imposing 
pricing will create a cost of holding spectrum and so could 
lead inefficient users to relinquish spectrum if they value the 
spectrum less than the externally imposed spectrum price. 
If prices are set to reflect the marginal valuation, spectrum 
pricing could proxy the market outcome where spectrum 
trading is allowed, but with the government acting as a 
market intermediary.

However, setting the price correctly is critical for spectrum 
pricing to assist with improving allocative efficiency: a price 
above the market clearing level would actually reduce allocative 
efficiency by reducing the amount of spectrum being used.

2.2.3 Spectrum pricing with limited spectrum trading
In some cases, spectrum trading may be allowed but 
could be limited. This could, in practice, prevent spectrum 
trading from achieving, on its own, an efficient allocation 
of spectrum. In exploring the extent to which pricing can 
support spectrum trading achieve an efficient allocation 
of spectrum in these circumstances, it is important to 
understand the factors which may limit the effectiveness 
of spectrum trading. This is because pricing will only help 
achieve an efficient allocation if it reduces or removes 
(some of) these barriers.10

Barriers to spectrum trading can be categorised into two 
main types: factors which may limit the degree to which a 
secondary market for spectrum may exist; and factors which 
may limit the effectiveness of trading in this market. The first 
of these categories concerns technological and legal barriers 
which limit the extent to which spectrum can be traded, 
whilst the second reflects reasons why spectrum users may 
choose not to trade.

For pricing to be effective in supporting an efficient  
allocation of spectrum, it must change the incentives users 
have to trade, either directly with each other, or indirectly via 
a government intermediary. This could be through reducing 
the barriers to trade. However, pricing will not remove legal 
and technological barriers to trade. That is, if a government 
identifies legal and technological factors which are preventing 
trading (and hence an efficient allocation of spectrum), it 
should look to remove these barriers wherever possible, 
rather than introduce spectrum pricing.

In contrast, by changing the incentives to trade, it is 
possible that spectrum pricing could support an allocatively 
efficient outcome.

Factors which may affect the effectiveness of trading markets
Even in the absence of technical and legal constraints, we 
believe there are three main reasons why efficient trades 
may not take place. We outline these in the table opposite, 
and show that there are only limited circumstances where 
spectrum pricing may encourage these efficient trades.

2.3 Spectrum pricing and externalities
In making production and consumption decisions, producers 
and consumers take into account their own private values 
for the good or service concerned. This will lead to a socially 
optimal allocation of resources if these private values equal 
the social value of the production and consumption of the 
good concerned.

Where the social value for a good or service is greater than 
its private value, it may be under-allocated resources in a 
market. That is, a greater allocation of resources to that good 
could increase overall welfare. An example may be public 
safety services. Where the social value for a good or service is 
below its private value, it may be over-allocated resources in a 
market. This could be the case because the production of the 
good concerned creates pollution or congestion which is not 
taken into account by the producer.

Figure 3 considers a positive externality. In this example, 
the value to society of a given quantity of broadcasting is 
greater than the private value to the producer of the services. 
(We assume the social value in use 1, mobile telecoms, 
is more representative of its private value.) The market 
would allocate the available resource between mobile and 
broadcasting at Point A, reflecting the equilibrium of the 
marginal private values. But the socially optimal allocation 
of resources would be at Point B, where the marginal social 
value for each use is equal.
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Figure 3. The impact of externalities

Source: Frontier Economics

Within the context of radio spectrum, such externalities 
could mean that pure market mechanisms under allocate 
spectrum to services such as public safety and emergency 
services.11 In such circumstances there could be a role for 
government intervention to support an efficient allocation 
of spectrum. This intervention could take either a direct, 
or an indirect form.

•   Authorities could intervene indirectly in a market by setting 
a spectrum price which reflected the marginal social costs 
and benefits of using spectrum, rather than the marginal 
private costs. This would act as a signal to spectrum users 
regarding the (marginal social) value of the spectrum and 
encourage users to release spectrum if their valuations  
are below this amount. The users which have a higher 
marginal social value would also need to be subsidised  
to reflect the difference between their own private values 

and the marginal social value, as otherwise they would not 
acquire the freed up spectrum. However, determining the 
appropriate level for such prices and the level of subsidy 
required is likely to be extremely challenging, as it will 
involve explicitly quantifying the social value of different 
applications in addition to private valuations.

•   Similarly, the challenge of determining such values and 
corresponding subsidies would also apply where spectrum 
trading is allowed. A public body using spectrum to provide 
public service could also buy marginal spectrum from the 
market if it could identify and obtain a subsidy that would 
support the purchase up to the optimal allocation.

•   Authorities could instead intervene directly in the market. 
Rather than setting a price to encourage an efficient 
allocation of spectrum, in this case authorities would decide 
directly the appropriate quantity of spectrum to be used for 
each service, according to their policy objectives. While this 
removes the need for explicit marginal valuations, there is 
an underlying assumption that the marginal social benefits 
of each use are equal for the defined allocation. In practice, 
governments aim to ensure that socially valuable uses are 
supported by spectrum allocation policies: either explicitly, 
or implicitly. For example:

 ·  some spectrum is used for non-market purposes 
(e.g., defence). Governments will therefore need to 
determine an appropriate allocation between market 
and non-market activities, taking into account broader 
policy objectives; and

 ·  spectrum is also used for broadcasting, where public 
service obligations may exist.

Table 1. How spectrum pricing could increase the effectiveness of trading

Reason Description of issue How spectrum pricing could help

Absence of trading 
due to incomplete 
information.

Efficient trades might not take place  
as a result of a buyer underestimating  
the seller’s valuation of the spectrum,  
and the seller overestimating the  
buyer’s valuation, thus making the  
parties unable to agree a trade.

Trading may be facilitated by government setting 
spectrum prices, and hence providing additional 
information for operators to estimate the ‘true’  
value of spectrum.

But a regulator is unlikely to be able to improve on 
the information set of the parties to a trade and a 
government estimate of the value of the spectrum 
may have little effect on the operators’ own valuations. 
Also, as in all cases where spectrum pricing is applied, 
there is a risk of the price being set too high, leading to 
an inefficient reduction in spectrum use.

Absence of trading 
due to high 
transaction costs.

Where the transaction costs of completing 
a trade are higher than the potential net 
benefits from a trade, then the trade will 
not take place. A potential inefficiency 
arises, however, if the transaction costs 
themselves are above an efficient level.

Where high transaction costs are the result of search 
costs, pricing could incentivize users to return spectrum 
to government, without having to find a potential buyer. 
However, in markets (such as mobile) where there 
are only limited buyers of spectrum it is questionable 
whether these search costs would be high.

Absence of trading 
due to impact 
on downstream 
competition.

In some markets, spectrum trading 
could affect the intensity of competition 
downstream. The value to operators 
of continuing to hold spectrum could 
therefore outweigh the value which 
potential users place on the spectrum, 
and thus prevent trades taking place, 
even though the trade could be 
socially desirable.

For spectrum pricing to facilitate trading and reduce 
the risk of hoarding, it must change the incentives 
users have to trade.

Spectrum pricing will only change the incentives 
for users to trade if the price for the marginal block 
reflects the social value of the spectrum in its 
alternative use, but is subsidised when sold to the 
alternative user (so that the price is marginally  
below that user’s private value).

Source: Frontier Economics
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Given the practical difficulties of setting spectrum prices to 
reflect externalities, governments have typically followed the 
second approach to ensuring some spectrum is available for 
high social worth services which have a much lower private 
value. For example, regulators and governments will decide 
which spectrum bands should be reserved for public safety 
services. Although this does not guarantee that spectrum is 
allocated efficiently between these services and others, it 
does reduce the regulatory burden which could otherwise 
arise from introducing a complex pricing and subsidy regime. 
Assuming that governments themselves do not choose 
to hoard spectrum, this will also reduce the likelihood of 
potentially productive spectrum being left unused (which 
could occur if governments set incorrectly a price to reflect 
the social value of spectrum).

2.4 Conclusion
We conclude that regulatory authorities looking to support 
efficient allocations of spectrum should ensure spectrum 
trading is possible and seek to reduce any unnecessary 
barriers to trade (for example, through defined term licences, 
or limitations in the ability to trade spectrum separately 
to licences). In the context of the allocation of spectrum 
between mobile operators, we conclude that spectrum 
pricing is unlikely to increase efficiency, assuming trading 
is allowed, and could lead to inefficiencies, especially if 
there are no reasons to expect that initial allocations are 
not efficient.

Where trading is not allowed, there may be a role for 
spectrum pricing, but in these circumstances there is a 
risk the spectrum price is set too high which could result in 
spectrum remaining unallocated. Under this circumstance 
it would be expected that the wider social cost of spectrum 
remaining unused could far outweigh any potential efficiency 
gain of reallocation. We also concluded that spectrum pricing 
cannot help with achieving a reallocation of spectrum, where 
the objective is to intensify downstream competition, unless  
spectrum is effectively subsidised by the government.

Indeed, we note that in other sectors, such as trading of 
carbon and water rights, governments have allowed the free 
trade of scarce public resources. This trading is considered 
to be sufficient to generate an efficient outcome without the 
need for any additional measures, such as pricing permits 
or auctioning permits. Although the characteristics of water 
and carbon trading markets may differ from the market for 
spectrum trading, it is not immediately clear from our research 
(as reflected in this chapter) that the market for spectrum is 
sufficiently different to prevent trading reaching an efficient 
market outcome in the same way trading supports an efficient 
allocation of carbon and water permits. In many markets, 
attempts have been made to increase information and reduce 
the costs of transactions to further encourage trading where 
it is infrequent. However, this has typically not been done by 
introducing centralised pricing, but for example by reducing 
the administrative costs of trading.

As set out in the text box below, it is also noticeable that the 
US – which has potentially the most developed spectrum 
trading regime – does not also apply spectrum pricing.

The US experience
Since 1994 the US has relied on auctions as the main 
method to allocate scarce spectrum. In order to achieve an 
efficient use of spectrum the regulator has fostered trading 
instead of relying on spectrum pricing, adopting a series 
of measures that have resulted in a substantial amount of 
spectrum trading12:

•   reduced the number of cases in which a trade requires 
regulatory approval;

•   developed clear regulation on when a trade will be 
accepted or rejected;

•   allowed trading of portions of spectrum holdings: 
allowing for trading only part of the bandwidth, part of 
the geographical area or for a limited amount of time;

•   allowed leasing of spectrum, including the option 
leaving the licence holder as the main party responsible 
for complying with the terms of the licence;

•   developed a publicly available and easy to use database 
showing spectrum holdings, spectrum uses and 
available spectrum; and

•   supported spectrum trading platforms.

3. Other objectives for spectrum pricing

As well as seeking to promote an allocatively efficient 
outcome, regulators / governments may take other 
objectives into account when managing spectrum allocations. 
These include: raising revenue, promoting ‘equity’, where 
spectrum users have enjoyed windfall gains from increases 
in the value of spectrum, and supporting innovation and 
competition in the sector.13

Multiple objectives when allocating spectrum
Countries often have other objectives in addition to 
efficient use when allocating spectrum. Ofcom, for 
example, also considers supporting innovation and 
competition and maximising economic and other benefits, 
and the Spanish government mentions the need to 
recover costs and takes into account social utility when 
setting the price of spectrum. Furthermore, minimum 
coverage and other requirements are common in beauty 
contests and are sometimes part of the conditions 
attached to spectrum licences that are auctioned.

In this section we explore these objectives and consider 
the extent to which spectrum pricing could support each. 
Where pricing could support the authorities achieving these 
objectives we further consider whether economic principles 
identify how prices should be set.

3.1 Raising revenue
From the point of view of maximising economic efficiency, 
governments which need to raise a given amount of tax 
revenues should do so in a way which creates the minimum 
distortion (i.e., the least loss in welfare).14 In general, taxes 
that do not affect the relative prices of final goods are a more 
efficient way of raising revenues than taxes that affect such 
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prices (e.g., VAT). This is because taxation that affects the 
final prices of goods (which includes taxation that affects the 
(variable) costs of companies), leads to a ‘gap’ between the 
price faced by the consumer and the price received by the 
seller of the good. This in turn creates a distortion, as the final 
decisions of consumers about how much of different goods/
services to purchase will be based on prices that do not reflect 
the true (marginal) cost of producing these goods/services.15

In contrast, a tax which leads to a pure transfer of surplus 
from companies to the government would not be expected to 
affect overall economic efficiency, unless it could be proved 
that one of the parties would make more efficient use of 
these funds than the other. However, as described further 
below, designing such taxes can be complex, as they require 
governments to identify the element of windfall gain within 
the subject’s profits. These considerations can reduce the 
application of such taxes.

Removing surplus from an industry that would otherwise have 
been re-invested in the industry could additionally reduce 
potential additional future taxable profits if the lack of such 
investment leads to lower levels of output in the future.

Whilst spectrum pricing can be used by regulators / 
governments as a way of raising immediate revenue it is not 
immediately clear why governments would choose to raise 
revenues through spectrum pricing, rather than through other 
forms of taxation. In particular, using spectrum pricing as a 
way of raising government revenue can potentially create 
three longer-term distortions in the market:

•   Firstly, where governments aim to raise government 
revenues from taxing mobile companies, charging for 
spectrum, to the extent that it affects the (marginal) cost of 
mobile operators for producing their services, would drive 
a higher difference between the price and cost of providing 
mobile services, and hence lead to a distortion.

•   Secondly, taxing mobile operators for their use of spectrum 
as a way of raising revenue would also put them at a 
competitive disadvantage compared to fixed operators 
offering similar services to final consumers, where such 
fixed operators did not face such taxation. This would mean 
that the tax was not ‘technologically neutral’.

•   Finally, using spectrum pricing as a form of taxation could 
also reduce economic efficiency if the price is set above a 
market level (i.e., at a level which would lead existing users 
to relinquish spectrum, without other potential users being 
willing to take up the spectrum). That is, where spectrum 
pricing is used to raise revenue, prices should not be set 
above the market price for spectrum.

3.2 Using spectrum pricing to promote equity
Spectrum trading could create a one-off windfall gain for the 
spectrum rights holder (i.e., an increase in the value of the 
spectrum asset, unrelated to the activities of the licensee). 
For example, in some cases, spectrum rights were awarded 
to companies on a ‘first come first served’ basis, or through 
comparative selection procedures, where operators did not 
pay a market price for the spectrum (but are now able to sell 
the spectrum on the open market). In other cases, spectrum 
rights which had been auctioned for a set number of years 

may be grandfathered, so that the existing licensee continues 
to hold the usage rights for the spectrum in perpetuity. 
However, unless at the time of the auction there was a 
reasonable expectation that rights in perpetuity would be 
grandfathered (and hence this expectation was priced into the 
auction), the rights holder may not have paid the market price 
for the extension of these rights.

In these circumstances, it could be possible to use spectrum 
pricing to compensate for any perceived sense of inequity, 
either between licensees (if some were granted spectrum 
rights free of charge whilst others were only awarded rights 
through an auction), or between licensees and other sectors 
of society. Using spectrum pricing in this way would not, 
though, change the points made above about the potential 
distortionary effect of spectrum pricing.

A government could also, potentially, consider the scope for 
reflecting any equity concerns through its general taxation 
system. To limit the potential distortions governments have, 
in some circumstances, considered the application of windfall 
taxes, designed to transfer some of the surplus from the 
one-off ‘windfall’ from the company to the government. For 
example, windfall taxes have been used in the UK energy and 
banking sectors in recent decades. A windfall tax was imposed 
on the banking sector in the 1980s. This was a special tax on 
bank deposits, implemented because an increase in interest 
rates resulted in the main clearing banks making higher 
profits on non-interest bearing current accounts. A windfall 
tax on privatised utilities in the late 1990s was designed to 
reflect a windfall gain said to have accrued to the owners of 
utility companies due to a combination of perceived under 
pricing of shares in the companies when they were first 
offered for sale and the regulatory regime applied to the 
companies in their initial years in the private sector.

However, it is far from clear that in practice, a windfall tax 
could be implemented appropriately without significant 
risks. Firstly, in considering any windfall tax it is important 
to separate the increase in the value of the spectrum that 
is caused by the activities of licensees or reflecting the risk 
taking of investors, compared to increases that were a pure 
‘windfall’. This is because only the pure ‘windfall’ should be 
subject to any taxation, should a government not wish to 
distort the incentives of operators to invest and innovate.

3.3 Using spectrum pricing to prevent hoarding
A common objective of regulatory authorities is the promotion 
of competition in the mobile sector. For example, effectively 
competitive markets are generally expected to enhance 
consumer welfare by driving down prices and increasing 
innovation. As radio spectrum is a key input to mobile 
communications, authorities could therefore seek to ensure 
there is an allocation of spectrum which supports competition.

In the absence of spectrum trading, by introducing a 
spectrum charge, firms will face an opportunity cost and 
could be incentivised to release spectrum, if the cost of 
holding the spectrum is greater than the value they ascribe 
to the spectrum. To this extent, spectrum pricing could be 
used to prevent hoarding. Depending on how any released 
spectrum is reassigned, this could support the development 
of further competition in the sector.
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However, as set out above in Section 2.2 in relation to 
spectrum trading, it is not clear that spectrum pricing will 
actually lead to a more efficient allocation of spectrum unless 
the price is set above that provider’s valuation of its marginal 
block of spectrum, but below a potential provider’s valuation 
of the marginal block. If this is not the case (i.e., if the value 
of the spectrum is greater to the existing provider than to the 
potential provider), no spectrum ‘trades’ (whether through 
free market or centrally determined prices) will take place, 
unless the released spectrum is specifically reserved (at a 
lower price) for potential providers.

Therefore, unless governments actually require operators to 
give up spectrum, pricing should not be expected in general 
to lead to re-allocations of spectrum that would lead to 
intensified competition.

3.4 Using spectrum pricing to support innovation  
in the mobile sector
An objective of promoting innovation is not fundamentally 
different from that of promoting allocative efficiency. That is, 
policies which promote allocative efficiency should also 
promote innovation in the mobile sector.

If one spectrum user innovates it is likely to increase the  
value that user attributes to every block of spectrum, for 
example as a result of the user being able to increase output 
for a given level of spectrum. In the context of the diagrams 
shown in the previous section, this would have the impact 
of shifting out the value curve for that user and so leading 
to a change in the efficient allocation of spectrum. This is 
illustrated in the figure below.

Figure 4. The impact of innovation on the efficient allocation 
of spectrum

Source: Frontier Economics

In this example, an innovation in mobile technology leads to an 
increase in the marginal value of spectrum to the mobile use. 
This is represented by a shift in the value curve for mobile from 
VM1 to VM2, which shows that for each amount of spectrum, 
the value to the mobile use has increased. In turn, this would 
lead to a change in the efficient allocation of spectrum 
from Point A to Point B. That is, following the innovation in 
the mobile sector, it is efficient to allocate relatively more 
spectrum to the mobile use than was previously the case.

In this case, trading could be expected to result in a shift  
from the current allocation to the new efficient allocation  
of spectrum, as a mobile user would be prepared to pay  

a broadcaster a price for the marginal unit of spectrum  
in excess of the broadcaster’s marginal value for that unit. 
In the absence of trading, spectrum pricing could potentially 
be used to encourage a reallocation of spectrum from 
broadcasting to mobile, subject to the same difficulties 
and risks set out above in Section 1.

Indeed, spectrum pricing could actually restrict innovation, 
if it either leads to operators relinquishing spectrum that it 
would otherwise be efficient for them to hold, or if it reduces 
the incentives of firms to invest in innovation. For example, 
the incentives to innovate may be reduced if innovation 
would actually increase the value of spectrum and operators 
believed that any such increase in the value of the spectrum 
would then be reflected in higher spectrum fees.

3.5 Conclusion
In general, where demand for spectrum exceeds its supply 
governments aim to ensure that spectrum allocations are 
efficient, in the sense that relevant spectrum is allocated 
to users who will maximise its productive potential. 
Governments may also have other objectives when 
allocating spectrum and determining whether or not to 
introduce charging for spectrum. However, given the 
increasing importance of wireless communication systems  
to the wider economy, it seems reasonable that pursuing 
these other objectives should not lead either directly or 
indirectly to less efficient allocations of spectrum.

Where trading is not allowed, there can be a role for spectrum 
pricing in supporting an efficient allocation of spectrum. 
If spectrum prices are set above a market clearing price, 
however, this can lead to a reduction in efficiency, regardless 
of whether or not spectrum trading is allowed. This suggests 
that where authorities consider using spectrum pricing 
to fulfil other objectives (most notably, revenue raising or 
to resolve equity concerns), they should still seek to set 
prices conservatively to minimise the risks of creating an 
inefficient allocation.

4. Determining an appropriate 
spectrum price

This section sets out the steps that a regulator / government 
authority would need to follow to implement pricing and 
considers the extent to which market outcomes (such as past 
auction results) could provide a benchmark for determining 
appropriate spectrum prices. We do this by focusing on how a 
regulator can determine a price for spectrum used by new or 
existing mobile operators.

Conceptually, a regulatory pricing regime designed to 
encourage allocative efficiency would attempt to replicate 
the outcome that would occur if the market was to function 
effectively through trading. In principle, this requires the 
regulator to understand the value of each increment of each 
spectrum band to every feasible use and user, including 
the interdependencies between allocations. However, in 
practice the calculations to support a pricing regime are likely 
to be much more limited. In particular, the computational 
difficulties of producing valuations for all potential 
allocations of spectrum, means that prices are likely to be 
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set by examining potential re-allocations around the current 
allocation and in the context of our example, based on the 
marginal value of spectrum to mobile operators. Below, we 
summarise this process in six stages:

Figure 5. Stages in setting spectrum prices

Source: Frontier Economics

4.1 Six stages to derive spectrum prices
The stages are described in more detail below.

4.1.1 Step 1: Determining the boundaries of the band
To determine the boundaries of each band, within which 
prices can be uniform, it will be necessary to determine the 
range over which spectrum has approximately the same 
value to a potential16 user of the spectrum. If the degree of 
variation in valuation is too high within the band there is 
a risk that a price which is efficient in one part of the band 
will result in inefficiencies in other parts of the band, either 
because inefficient current users will not relinquish spectrum 
or because no users would be willing to pay for spectrum in 
parts of the band.

In many cases the boundaries of the band will be defined by 
international standards or by regulations in the jurisdiction.

4.1.2 Step 2: Determining whether the band is “congested”17

Congestion in this context refers to level of demand for 
spectrum itself from potential users of the spectrum rather 
than the level of usage of any networks which use the 
spectrum. If the band is not congested, that is, if not all 
spectrum would be taken up on a first come first served basis 
(or if spectrum prices are at a minimum level, for example 
covering administrative costs), then the introduction of 
pricing would not improve the allocation of spectrum.

Bands where all available spectrum has been taken up and 
is used can be considered “congested” on this definition. 
But where there is spectrum pricing above a minimum 
level but not all available spectrum has been taken up then 
additional analysis needs to be carried out to understand 
whether the band is congested or not:

•   If not all spectrum would be taken up even if prices were to 
be set to a minimum level then the band is uncongested, 
and the price should be reduced to this minimum level to 
ensure allocative efficiency;

•   If all spectrum would be taken up if prices were to be set 
at a minimum level then the band is congested, but the 
appropriate level of prices is below the current level.

4.1.3 Step 3: Establishing all current and potential users
Establishing current users should be straightforward for 
mobile spectrum. Potential users will include mobile 
operators who do not have spectrum in the particular band. 

Identifying other potential users may be more challenging 
but could potentially include:

•   New entrant mobile operators;

•   Nomadic/fixed wireless broadband providers; or

•   Broadcast providers.

The decision as to whether to include valuations for these 
types of users in the price determination would need to take 
account of both the technical possibilities of using available 
spectrum and its commercial viability.

For other uses which may be technically feasible, there may 
be considerable uncertainty attached to the viability and 
value of the spectrum. This could be because either the 
business model for the use is not well established or because 
it is difficult to accurately assess the value of incremental 
spectrum for an existing user.

When making the decision on whether to include valuations 
for non-mobile uses, the risk associated with inaccurately 
estimating valuations when setting spectrum prices needs 
to be taken into account:

•   if prices are set above the true marginal value, then some 
spectrum will not be taken up, with the welfare loss being 
the value of the spectrum to the marginal user who could 
be accommodated;

•   if prices are set below the true marginal value then there 
is a risk that an inefficient user will continue to use the 
spectrum, with any welfare loss being the difference 
between the value to the current user and the true 
marginal value.

The asymmetry in the potential losses for setting prices 
above or below the true marginal value indicates that a 
cautious approach should be adopted where valuations 
of other potential uses are subject to a high degree of 
uncertainty. Indeed, in many mobile bands it may be 
reasonable to limit the analysis to valuations for mobile 
uses only, given the high relative valuations for mobile 
use and the technical restrictions on non-mobile uses.

4.1.4 Step 4: Calculating incremental value of spectrum
As decisions whether to retain, relinquish or acquire 
spectrum will be based on operator internal valuations, 
spectrum pricing should reflect these actual valuations, 
rather than the value of spectrum to a hypothetical efficient 
operator. As indicated earlier, to the extent that these private 
valuations do not reflect social values, pricing alone cannot 
lead to an allocatively efficient outcome.

A rational operator will make decisions on spectrum use 
to maximise the current value of the business to investors. 
This enterprise value is the value of future cash flows 
discounted to the current value, i.e. discounted cash flow 
(DCF). The value of an increment of spectrum to the business 
can thus be expressed as:

Value of incremental spectrum  
   =  DCF (with incremental spectrum) –  

DCF (without incremental spectrum)
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Valuations should take into account all cash flows: capital 
expenditure; operational expenditure and revenue (excluding 
the charges for the spectrum itself). Thus this is sometimes 
called a ‘discounted profit’ (DP) approach.

As the objective is to arrive at a price that reflects the value for 
the user of the marginal unit of spectrum, the increment of 
spectrum will need to be defined: this may differ by spectrum 
band, and should generally be the minimum size of spectrum 

Figure 6. Illustration of DP Approach

 

Source: Frontier Economics

Figure 7. Illustration of LCA approach

 

Source: Frontier Economics
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frequency that could be traded/relinquished (also called a 
‘marginal block’ of spectrum).18 However, only those cash flows 
that can be expected to change if the allocation of spectrum 
changes will need to be modelled. In some cases, for existing 
users it may be reasonable to assume that demand will be 
maintained at a constant level for small (marginal) changes 
in the amount of spectrum, in which case cash flows due to 
revenues and non-network costs will not change. This means 
the value of spectrum in these cases would be the increase 
in network related costs required if the (marginal block of) 
spectrum is not available. This case is called the ‘least cost 
alternative’ (LCA) approach, as the value of an increment of 
spectrum is then the lowest cost method of providing the 
same services in the absence of the increment of spectrum.

A DP approach is necessarily more complex as it needs to 
take into account all cash flows including network costs, 
non-network costs and revenues. It is likely that the resulting 
change in revenues due to incremental demand will be subject 
to a higher degree of uncertainty than network costs, and 
hence the results of a DP approach are likely to have a higher 
margin of error than an LCA approach.

The choice between whether to use a full DP approach or 
whether to rely on an LCA approach will depend on the likely 
effect on the quality and volume of services delivered, and 
hence revenue, for the modelled user following the addition 
or removal of the given increment of spectrum being valued:

•   Where spectrum is not a direct constraint on the volume of 
output then an LCA approach would be more appropriate 
where a current user is likely to maintain its current level 
of output with only small changes to spectrum holdings, 
for example by using more or less spectrally efficient 

technology in the case of fixed links, or by building more or 
fewer base stations in the case of mobile (cellular) operators;

If the amount of spectrum places a harder constraint on the 
volume of output of the operator then a full DP approach 
will be more appropriate. An LCA approach has been used 
for mobile spectrum as cellular operators can generally 
re-engineer networks to meet existing demand with greater 
or less spectrum. However modelling spectrum value to a 
television broadcaster is likely to require a DP approach, as 
the number of TV channels of a given quality and coverage 
that can be delivered is largely determined by the spectrum 
available. For potential new entrants a DP approach is also 
likely to be more appropriate if the availability of spectrum 
would determine whether they can deliver any service at all.

4.1.5 Step 5: Determining the marginal excluded user
In the simplest case, determining the marginal excluded 
user requires ranking the unit value of all potential users and 
calculating the cumulative use of spectrum (first allocating 
spectrum to the highest value user, then to the next highest 
user and so on).19 The highest ranking user where the 
cumulative spectrum required is greater than the spectrum 
available is the marginal ‘excluded user’. The valuation for 
this user should be used to set the price.

In some cases it may be difficult to ascertain exactly how 
much use can be ‘packed’ into the available spectrum. 
For example:

•   The need for large contiguous allocations and paired 
spectrum for some allocations, along with guard bands 
between users (and uses), may mean that not all spectrum 
is allocated even under the most efficient allocation20; and

Figure 8. Identifying the marginal user

Source: Frontier Economics
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•   If there are allocations of spectrum with a geographic 
dimension, for example for fixed links, computation and 
information limitations may make it difficult to estimate 
the amount of usage that can be accommodated in a 
given band.

Enabling lower value uses in spectrum left unused by the 
highest value uses may require other, non-price, regulatory 
intervention in order to ensure an efficient out-turn. For example, 
when the highest value use cannot fully utilise all of a band 
due to minimum increment size, the price set may be higher 
than the valuation for any use that can be accommodated in 
the remaining, unutilised spectrum. In this case pricing alone 
would not ensure an efficient allocation outcome.

For mobile operators the spectrum required to provide a 
minimum coverage network is likely to have a high value 
and thus should be included in the allocation. In order to 
determine the marginal excluded users it is then necessary 
to rank the valuation of the increments and decrements of 
spectrum in order of unit value. The highest value increment 
or decrement for which the cumulative usage is higher than 
the available spectrum (the total amount available in the band 
less the minimum coverage spectrum assumed to be in the 
efficient allocation) is then the marginal excluded use.

4.1.6 Step 6: Setting prices
The spectrum price should be set at a level such that for the 
marginal included users, continuing use of the spectrum 
increases value; whilst for the highest marginal excluded user, 
the continuing use of the spectrum should reduce value.

There is no unique solution to estimating a series of annual 
charges that reflect the NPV valuations. However there are 
likely to be a number of other practical constraints on pricing:

•   Where the prime motivation is allowing the potential for 
re-allocation it will be more appropriate to set pricing as a 
periodic charge rather than as a one off payment. This will 
ensure that at any point an operator can make a decision 
to relinquish the spectrum based upon the future charges 
attached to the spectrum.

•   Pricing will need to be uniform across bands of spectrum 
which are close substitutes.

•   To ensure allocations remain efficient, prices should be 
reviewed on a periodic basis and in a predictable manner. 
Over time new information will become available on the 
valuation of existing uses and potential or actual new uses 
of the spectrum. In order to ensure that the allocation of 
spectrum takes into account this new information prices 
may need to be revised. When making decisions whether 
to retain, relinquish or acquire spectrum, users will need 
to take account both of current prices and also of the 
expectation of charges after any reviews.

If we assume that charges are annual and increase at a fixed 
constant rate then the appropriate annual charge can be 
determined though an annuity calculation. The assumption 
on the appropriate rate at which annual charges should 
change should reflect the rate at which the valuation of the 
spectrum for marginal users is expected to change over time. 
This will ensure that the estimate is consistent with operator’s 
expectation of changes in charges after reviews.

4.2 Using past auction results to determine a 
spectrum price
In some cases regulators may seek to use information from 
past auctions for spectrum in the same (or a substitute) band 
to provide additional information on the marginal valuation of 
spectrum in order to set prices.

However, in many cases the implied valuations from auctions 
will be on a different basis than the valuations outlined above. 
Whether the information is useful will depend on a number of 
factors, namely:

•   whether the spectrum that was auctioned provided entry 
opportunities, the ability to launch new technology or 
additional spectrum for existing networks;

•   whether the structure of the auctions and the spectrum 
being auctioned provides information on the valuation of 
the marginal excluded user; and

•   whether the market environment in which the auction took 
place closely matches the forward looking environment 
for prices.

These factors are addressed below. In summary, only in very 
specific cases may auctions results, or information derived 
from auctions, provide an information basis for setting prices.

Other sources of information such as the prices paid for 
past trades in jurisdictions where trading is allowed, or 
payments made following other tender processes may also 
provide additional information on operator’s valuations. 
Such information where available will be subject to similar 
issues to valuations drawn from auctions, in terms of 
suitability for price setting.

4.2.1 Entry and new technology opportunities
Where auctions have been used to allocate spectrum 
in an unallocated band which allows the roll out of new 
technology (such as the auctions of 3G spectrum around 
2000), valuations may reflect the high valuations placed on 
the ability to offer new applications. Again, the average price 
paid for the spectrum may be considerably higher than the 
marginal valuation of this spectrum, reflecting the ability to 
enter the new market for the related applications.

However, there have been some cases of auctions used to 
allocate additional spectrum which does not directly allow 
the launch of new services and where the spectrum is not 
sufficient to allow new entry. Examples are auctions of 
additional 900 or 1800 spectrum where the only bidders are 
existing operators. Here the price should reflect the value 
to the marginal excluded user, in this case mobile operators 
who do not acquire additional spectrum. Subsequent to the 
two further considerations set out below, the results of such 
auctions may provide a more useful information source for 
determining spectrum charges.

4.2.2 Auction format
A wide range of auction formats have been used to allocate 
spectrum. Some auction formats may have been explicitly 
designed to allocate spectrum efficiently (as opposed to 
being designed to raise revenues, for example) and have 
a structure which results in the bid level being a good 
approximation of the value of the marginal excluded user. 
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However, even in this case the prices paid may not reflect 
the full value of the spectrum, or bidders may over-pay.

4.2.3 Market environment
Prices paid at auction for apparently similar spectrum, even 
when normalised (for example by converting prices to a 
cost per MHz per population), show great variation between 
jurisdictions and over time.

For example, variation between jurisdictions may be driven 
by demand factors, geography and the number of operators. 
Variations over time may reflect a range of factors such as the 
maturity of the market, stage in the technology lifecycle and 
the availability of funding. Given the difficulty of controlling 
for the factors that lead to the variations, the most appropriate 
course may be to restrict any benchmarking to auctions which 
are recent, are for the same or similar frequency bands and 
that are either within the jurisdiction itself or in jurisdictions 
which are very similar.

Thus for auction results to be considered as potentially useful 
to set spectrum prices, they would need to:

•   refer to the same (or a very close substitute) spectrum band;

•   be from the same country /region and;

•   be obtained from an auction that took place as close as 
possible to the time when the spectrum price is being set.

Given the limited number of auctions that take place, 
these circumstances are very unlikely to hold in practice. 
Thus, while in theory auctions21 provide an additional 
source of information on valuations, in practice benchmarks 
may provide little additional information to improve the 
accuracy of valuations made by governments. In particular, 
where auctions have allowed entry or the launch of new 
technologies, there is a risk, if using those auction results 
to value spectrum, of significantly over-estimating the 
incremental value of spectrum for existing networks.

5. Conclusion

In many jurisdictions spectrum licences are nearing their 
expiry dates. Together with the increasing demand for radio 
spectrum this is leading authorities to review spectrum 
allocation policies, and in particular, to examine whether 
some form of pricing for spectrum is required, in order to 
ensure that spectrum continues to be allocated in a manner 
which promotes allocative efficiency.

5.1 The rationale for spectrum pricing
Whether spectrum pricing will support the primary objective 
of achieving allocative efficiency depends on whether a 
secondary market for spectrum exists. That is, it will depend 
on whether operators can trade spectrum. Where spectrum 
trading does exist, spectrum pricing will not further support 
an allocatively efficient outcome. This is because, in the 
absence of significant externalities, trading can itself lead 
to an allocatively efficient distribution of spectrum.

In contrast, where spectrum trading does not exist, pricing 
could be used to encourage some users to release marginal 
blocks of spectrum, which can then be reallocated by 
government to users with higher valuations for those blocks. 
That is, pricing would stimulate ‘trading’ as if it was facilitated 

through a government clearing house. However, setting 
a spectrum price too high could actually harm allocative 
efficiency, if it led to users returning blocks of spectrum which 
were then not taken up by other potential users. This welfare 
loss is likely to be significantly greater than any welfare loss 
which could arise from spectrum not being allocated to its 
most productive use, in the absence of pricing or trading.

There may also be cases where spectrum trading is allowed, 
but in practice is only limited. Where this is due to barriers 
which prevent efficient trades taking place, pricing can 
support trading and enhance the overall efficiency of the 
allocation, if it reduces the barriers to trade. However, we 
find that for mobile spectrum, it is far from clear that a 
pricing mechanism could reduce the most significant of 
these barriers. This means that for mobile services, spectrum 
pricing will not deliver a more allocatively efficient outcome 
than trading.

Authorities are likely to take a number of other objectives 
into account when developing spectrum policy. For example, 
spectrum pricing could serve as a revenue raising measure 
for governments. However, in these circumstances spectrum 
pricing is effectively a form of taxation, and it seems very 
questionable whether such pricing would lead to raising 
government revenues more efficiently than other methods 
of taxation. Furthermore, taxation of mobile spectrum to raise 
government revenue could lead to competitive distortions, 
where mobile competes with other technologies that do not 
face similar taxes.

5.2 Determining the appropriate level of prices  
for mobile spectrum
Promoting effective spectrum trading is likely to be a more 
appropriate approach than spectrum pricing for achieving  
an efficient allocation of spectrum. Nevertheless, if spectrum 
trading is not allowed, or under consideration for introduction, 
and authorities wish to encourage an efficient use of mobile 
spectrum, pricing could potentially be used to support:

•   an efficient allocation for bands which could support 
mobile uses and which currently are allocated to non-
mobile uses, where there are no significant externalities 
which could limit the ability of the market to deliver an 
efficient outcome; and

•   an efficient allocation where current spectrum allocations 
are very uneven, leading to increased costs overall, to 
encourage a more even allocation between the operators.

Deriving prices to meet these objectives involves detailed 
and potentially complex calculations. An authority must 
estimate the value of the spectrum under consideration to 
all potential uses and users. In recognition of these practical 
difficulties, authorities who have imposed spectrum pricing 
have tended to develop proxy approaches to determining 
charges. For example, spectrum pricing models applied by 
Ofcom in the UK have tended to focus only on the value of 
spectrum within use, not the potential value of spectrum 
in alternative uses or technologies, whilst Ofcom has also 
tended to focus on a hypothetical spectrum user, rather than 
actual users. Such simplifications are likely to reduce the 
efficiency properties of spectrum pricing.
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Auctions or other “trade sales” of spectrum could provide a 
proxy for determining appropriate charge levels. However, in 
reality, the usefulness of such benchmarks is likely to be limited. 
Prices paid in auctions are likely to reflect a number of factors 
specific to the auction in question and hence may not provide 
a reasonable forward-looking estimate of spectrum values.

The complexity of the calculations required to derive 
appropriate spectrum prices creates a significant risk of 
setting prices at an inappropriate level. This risk may also be 
increased by authorities applying simplified methods to derive 
charges. If prices are set too high, they may actually create 
inefficiency by causing spectrum to be unused. This may be 
much more significant than any potential inefficiency from 
spectrum not being allocated efficiently in the first place. 
Regulatory authorities should therefore exercise significant 
caution when setting spectrum charges. At a minimum 
authorities who consider using spectrum pricing to fulfil other 
objectives (most notably, revenue raising or to resolve equity 
concerns) should ensure that any such prices minimise the 
risk of creating inefficient allocations of spectrum.

Notes
1 Although this report focuses on spectrum used for the provision of mobile 

telecommunication services, the principles we describe can be applied more 
widely across spectrum bands, even though specific recommendations may 
differ according to the characteristics of the spectrum band under consideration.

2 We define the circumstance where spectrum trading is not allowed as being the 
case where operators are not able to trade or lease part of their spectrum licence 
to another operator. This does not exclude the possibility of some ‘spectrum 
trading’ taking place through mergers and acquisitions within the sector. 
However, in contrast to spectrum trading, mergers and acquisitions involve 
the transfer of ownership of entire businesses.

3 McMillian.J. (1994), Why auction the spectrum?; Schroepfer, T.J., (1996) Allocating 
spectrum through the use of auctions.

4 Within this general policy, there may be limitations on trading particular bands 
of spectrum. For example, in the UK, there are still restrictions on trading 
mobile spectrum.

5 An externality refers to a cost or benefit to society arising from resource 
consumption which consumers and producers do not take into account when 
making their production or consumption decision. Externalities can either 
be positive or negative and in the presence of such externalities, the market 
outcome will not, in general, be expected to be efficient. We return to this below. 

6 In reality, identifying the efficient outcome may not be as straightforward as 
shown in this diagram. The curves may not be continuous, and may not intersect 
as shown. There will also often be more than two possible spectrum uses or users.

7 As described above, an allocatively efficient outcome refers to the situation  
where output cannot be increased by reallocating the input under consideration. 
In this example and throughout our report, we refer to the value of spectrum to 
users, rather than its output. This is because spectrum will be traded according to 
its value to parties, and we are assuming that the ‘value’ to users will be reflective 
of the productive output of the spectrum – we indicate where this may not be 
the case. 

8 This analysis does not take into account the time dimension. Spectrum leasing 
could enable further efficiencies by allowing more flexibility to vary usage 
over time. 

9 We define the circumstance where spectrum trading is not allowed as being the 
case where operators are not able to transfer the right to use part of their spectrum 
licence, potentially only temporarily through leasing, to another operator and 
receive compensation for doing so. This does not exclude the possibility of some 
‘spectrum trading’ taking place through mergers and acquisitions within the sector. 
However, in contrast to spectrum trading, mergers and acquisitions involve the 
transfer of ownership of entire businesses.

10 In assessing the reasons for limited trading, it is also important to note that where 
a spectrum allocation is already allocatively efficient, we would not expect any 
trades to take place. This means that observing a situation where spectrum 
trading is limited when trading is allowed, does not necessarily mean that the 
current allocation is inefficient because barriers to trading are preventing efficient 
trades from occurring.

11 If public sector bodies compete for spectrum in secondary markets  
(i.e., with spectrum trading), and their willingness to pay reflects the social 
value of spectrum, then the spectrum allocation arising from trading may 
be allocatively efficient. 

12 More information on the US experience with spectrum trading can be found 
in Annexe 2

13 Regulators will also look to minimise interference between applications / users. 
However, this is an administrative objective and as such, we do not cover it in 
this report. 

14 Governments may apply a range of principles when designing tax regimes. A full 
review of government tax policies is beyond the scope of this report, however. 

15 Taxes (or spectrum prices) which vary according to the revenues earned by an 
operator are likely to be similarly distortionary. This could be particularly the case 
if the unit price / tax rate varies according to the revenues earned by the operator. 
Where an input is taxed (and that tax does not reflect the value of the input) this 
would also create a distortion by affecting the technology / input choice of the 
operator concerned. 

16 The valuation of actual users may vary considerably within a band due to private 
values but as pricing is set with respect to the marginal user it is more appropriate 
to define the band according to the valuation of potential users.

17 This is a term used for spectrum to indicate that demand would exceed supply 
at a positive price. 

18 The size of the increment should reflect the modularity that the spectrum is or will 
forseeably be used in. For example, it should reflect the spectrum required to add 
or subtract a carrier across the existing network or the spectrum required to roll 
out or maintain a given technology, e.g. for WCDMA networks a 2 x 5 MHz block.

19 This corresponds to estimating the “curves” shown in the charts presented in 
Section 1 of this report, in a multi-dimensional space. 

20 For example where WCDMA is the highest value usage and the paired spectrum 
available is not a multiple of 5MHz some of the spectrum cannot be used for this 
highest value use.

21 The conclusions of the analysis also apply to valuations based on prices for 
spectrum trades.
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Why reserve prices are used and  
how they should be set

Authorities frequently set a reserve price in spectrum 
auctions, typically justified by one or more of the following 
four objectives:

•   deterring frivolous bidders by setting a reserve price which 
deters non-serious bidders from entering the auction, thus 
enabling the auction to be concluded more quickly (and at 
lower cost);

•   ensuring that the final price of the auction will at least 
recover the administration costs of the award process; 

•   ensuring that any social option value from awarding the 
spectrum later is reflected in the final auction price (i.e., 
ensuring that spectrum is not awarded now, if the social 
value of reserving the spectrum for future awards is greater 
than the private value of awarding the spectrum now); and 

•   limiting collusion incentives between potential bidders.

Authorities also recognise that it is critical that a reserve price 
does not choke off demand from serious bidders. If potentially 
serious bidders do not enter an auction because the reserve 
price has been set too high, an inefficient allocation of spectrum 
may result and/or spectrum may remain unallocated. To prevent 
this, reserve prices should not be set according to the regulator’s 
estimate of the value of spectrum, unless this is discounted 
significantly. This is because estimating the value of spectrum 
is subject to considerable uncertainties and hence there is a risk 
that an authority may overestimate the value of the spectrum.

Indeed, none of the objectives for setting a reserve price 
points to setting such a price equal to the anticipated forward 
looking value of the spectrum. For example:

•   Ensuring that the reserve price does not deter serious 
bidders from entering the auction points to using a 

relatively low reserve price, especially in conditions 
where the value of spectrum is uncertain. 

•   The administration costs of any auction, whilst depending 
on the auction format, are likely to be low; covering 
primarily the costs of any auction software, any advisers 
hired to support the auction and the direct and indirect 
costs of the regulator’s staff involved with the auction.1

•   Although it is not clear what level of reserve price 
would be required to deter bidders that a regulator 
may consider ‘frivolous’, any uncertainty in spectrum 
value should be reflected in setting a relatively low 
reserve price to meet this objective as well: an outcome 
where frivolous bidders and serious bidders are both 
deterred from entering the auction is clearly worse 
than an outcome where both participate. In the first 
case, spectrum could remain unallocated, even though 
it would be welfare enhancing for that spectrum to be 
allocated to the serious bidder.

In contrast, setting a relatively higher reserve price  
could help to limit collusion incentives, by reducing the 
potential gains from (and impact of) collusion, whilst it  
could also ensure that the final auction price reflects the  
social value of retaining the spectrum for later allocation. 
But this objective is sometimes ruled out by regulators. 
For example, in Ireland ComReg explicitly ruled out the  
latter objective, given the potential benefits which could  
arise from the 900MHz spectrum. And even if a regulator 
considers that the social value of retaining spectrum for  
later allocation is high, it could choose not to award (all)  
the spectrum at this time.

Furthermore, concerns over potential collusion can be 
better addressed in other ways such as auction design 
(for example, Ireland chose a Combinatorial Clock Auction 
(CCA) with anonymised bidding) which would not have the 
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potentially detrimental effect of choking off demand from 
serious bidders. It is therefore important for a regulator 
to demonstrate, in the auction under consideration, the 
importance of these concerns before using them as the basis 
for setting reserve prices according to the anticipated value 
of the spectrum. This should include demonstrating why it is 
appropriate to use the reserve price, rather than other tools, 
to resolve them. 

Using benchmarks to derive  
a reserve price

In many cases, regulators choose to use benchmarks as the 
basis for determining an appropriate reserve price. This may 
be the case where regulators do not have a model to estimate 
the value of the spectrum (taking into account all of the 
caveats described above) or where the administrative costs 
associated with the auction are unclear.

In choosing to benchmark, a regulator then has two choices: 
either to benchmark reserve prices in other jurisdictions; or 
to benchmark final auction prices. However, in choosing the 
second scenario regulators must then adjust the benchmark 
price to convert final spectrum values into a reserve price. 
As set out above, an estimate of spectrum value using final 
auction prices should only be used to set a reserve price 
if collusive behaviour among bidders was a potentially 
significant risk (and one which could not be reduced through 
other means).

For example, in its study for ComReg, Dotecon finds that 
reserve prices have, on average, equated to 50% of the final 
auction price.2 This finding is supported by a review of recent 
(3G) spectrum auctions over the period 2002 to 2007, which 
showed that the average reserve price in these auctions was 
approximately 40% below the mean actual auction price.3 
One approach to setting a reserve price might therefore be to 
set the price equal to half of the benchmarked final auction 
price. However, it is not clear that this approach would be 
suitable. For example, current economic uncertainties are 
likely to impact forward looking spectrum values and so it 
could be reasonable to set a reserve price at an even lower 
proportion of final auction prices. More fundamentally, any 

comparison of final auction prices and reserve prices will 
be dependent on how those reserve prices have been set, 
together with the circumstances of the auction; whilst a 
number of factors will affect the relative value of spectrum 
over time and between jurisdictions.

Applying these principles to auctions 
of 900MHz and 1800MHz spectrum

It is clearly a key regulatory objective that the 900MHz and 
1800MHz spectrum is available for the provision of mobile 
services in a timely and efficient way. It is thus critical that 
spectrum in these auctions does not remain due to the 
reserve price being set too high. Therefore, we believe 
that the reserve price in such auctions should not be set 
with reference to spectrum values elsewhere. Rather, the 
reserve price should seek only to recover the costs incurred 
by the regulator in running the auction and to deter 
frivolous bidders.

In the absence of information available to estimate, using a 
‘bottom-up’ approach, a reserve price sufficient to meet these 
objectives, an appropriate approach to setting the reserve 
price may be to benchmark reserve prices used in other 
countries. The cost of running auctions (assuming a similar 
auction format is applied) should not differ significantly 
between countries, whilst prices necessary to deter frivolous 
bidders are also likely to be similar.

Benchmarking reserve prices
The table below shows data on reserve prices for recent 
or forthcoming auctions of 900MHz spectrum in Europe, 
together with an implied price per MHz per population.

Table 1 shows an average reserve price of €0.27 per MHz 
per capita.7

It is not always clear how reserve prices have been set, 
that is, to what extent a reserve price has been set to 
reflect some view of spectrum value, rather than just to 
recover the administrative costs of the auction and prevent 
frivolous bidding. This is particularly the case given the 
observed variation in the reserve prices, which is unlikely 
to be explained by differences in auction running costs. 

Table 1. Reserve prices in auctions for 900MHz spectrum

Country Expected year of auction Reserve price for 2x5MHz (€) Price per MHz per capita (€)

Denmark 2010 1,072,000 0.020

Spain 2011 169,000,000     0.417

Greece 2011 46,600,000 0.436

Portugal 2011 30,000,000 0.280

Switzerland 2012 18,000,000 0.234

Hungary 2012 13,000,000 0.128

Ireland 2012 20,000,000 0.476

Netherlands 2012 29,000,000 0.175

Source: Vodafone data and Telegeography

4

5

6
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Therefore, given the importance of not overstating reserve 
prices, we believe it is important, if using benchmarks such 
as these, to take account of the different characteristics 
of the mobile markets in the relevant countries and in 
particular, the extent to which these factors are likely to 
affect the value of spectrum. For example, these factors 
could include: the take-up and usage of mobile services, the 
prevailing price levels for mobile services, personal income 
levels and the costs of providing mobile network coverage 
(which in turn is likely to be affected by geographical factors). 
However, it is likely to be difficult to quantitatively adjust 
accurately a series of benchmarks for all these factors 
without undertaking complex econometric analysis, which 
in turn will rely on being able to identify relevant data sources 
on all the parameters which could affect spectrum value. 

It is though reasonable to expect the value of spectrum 
to reflect the expected profits from its use. That is, all else 
equal, spectrum used to offer mobile services in a country 
with higher expected margin per subscriber (AMPU) would 
be more valuable than spectrum in a country with lower 
expected AMPUs. In turn, the profitability or margin available 
on mobile services is likely to reflect a number of the factors 
described above. Therefore, in the absence of information 
from which to conduct a full econometric analysis of reserve 
prices, it could be reasonable to adjust the benchmarks to 
take account of the difference between profitability in the 
various markets included in the sample. 

Figure 1 presents recent AMPU trends in a number of 
European countries, including those listed in Table 1 on 
the previous page.

This shows significant differences across markets, with AMPU 
in 2010 ranging from over €20 a month in Switzerland and 
Norway, down to around €3 a month in Lithuania and Romania. 
Many of the countries where AMPU is relatively lower are in 
Central and Eastern Europe. Therefore, particularly in these 
countries, selecting reserve prices used in auctions in other 
jurisdictions (or indeed, final auction prices) without making 
adjustments to those values to reflect these underlying 
differences in the market could result in reserve prices 
being set above the true value of spectrum. Indeed, making 
these adjustments is even more important in the current 
economic climate, given the potential uncertainty on the 
value of businesses this may create. We do not know the 
exact relationship between AMPU and spectrum value, 
but in the absence of this, reducing the reserve price in 
line with the differences in AMPU seems a reasonable 
approach. Without these adjustments, it is possible that 
spectrum would remain unallocated. This would clearly be 
an inefficient outcome for countries and potentially delay 
the roll out and hence take-up of new, high speed mobile 
technologies and services.

Setting a reserve price for 1800MHz spectrum
The above benchmarks all related to auctions of 900MHz 
spectrum and regulators will often set distinct reserve prices 
for auctioning different bands of spectrum. Thus to identify 
a benchmark for 1800MHz spectrum the table below shows 
reserve prices proposed by four regulators for auctions of 
900MHz and 1800MHz spectrum.9 Comparing reserve prices 
set by the same regulator at the same point in time allows us 
to isolate the impact of the characteristics of each spectrum 

Figure 1. Average monthly margin per user during 2010 in selected European countries8

Source: Strategy Analytics, Wireless Operator Performance Benchmarking, Q1-Q4 2010
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band from other factors which might affect the forward 
looking value of spectrum. In contrast, comparing either 
auction results or reserve prices from different points in  
time for 900MHz and 1800MHz spectrum would make it 
difficult to isolate the impact of spectrum characteristics  
from factors such as macroeconomic trends, which may  
have also affected the auctions.

The cases in Table 2 all show the reserve price for 1800MHz 
spectrum being set at a significant discount (of 50% or more) 
to the reserve price for 900MHz. This reflects the different 
characteristics of the two bands. In comparison to 900 MHz 
spectrum, the propagation and penetration characteristics  
of 1800 MHz spectrum require mobile operators to deploy 
more transmission equipment to cover a given area, or where 
better indoor coverage is required. Recent developments in 
the area of refarming spectrum for using with 3G equipment 
also focuses primarily on the 900 MHz spectrum to exploit 
these propagation and penetration characteristics for high 
speed mobile services. 

Given these benchmarks, we believe it would be appropriate 
for regulators to set reserve prices for 1800MHz spectrum at 
no more than 50% of the selected reserve price for 900MHz 
spectrum. Assuming that any benchmarking results used to 
set the 900MHz reserve price have been adjusted for country 
specific factors (as described above), no further adjustments 
to the benchmarked range for 1800MHz reserve prices should 
be required.

Notes
1 It would be reasonable to expect that relatively more expensive formats would 

not be used to award less valuable spectrum rights. 

2 Dotecon, “Liberalisation of spectrum in the 900MHz and 1800MHz bands”,  
A report prepared for ComReg, December 2009.

3 A recent EUI Working paper on 3G spectrum valuations reviewed, amongst others, 
the reserve prices and final auction prices in ten 3G spectrum auctions between 
2002 and 2007. This analysis revealed that the reserve prices (expressed in USD 
per inhabitant) were on average 42% lower than the final auction prices (also 
expressed in USD per inhabitant). For further details, please refer to: EUI Working 
Paper (RSCAS 2010/55), ‘An econometric analysis of 3G auction spectrum 
valuations’, dated July 2010.

4 In the Spanish auction, one of two blocks of 2x5MHz of 900MHz remained unsold. 
Although new entrants were encouraged to the auction and there were nine 
players bidding, the high reserve price and caps on the existing players left one 
block unsold to the remaining players.

5 In Hungary spectrum is auctioned in 2x1 MHz blocks, and equivalent to the 2x5 
MHz has been presented here.

6 In Ireland 50% of the reserve price is expected to be paid up front and the 
remaining 50% is to be paid over the term of the licence as yearly fees.

7 A straight average not weighted by population. 

8 Note this is calculated as a subscriber weighted average of the AMPU for each 
operator included in the data set for each country. 

9 Even though the absolute values in Ireland are relatively high for reasons 
explained earlier in this document the relative values between 900 and 1800MHz 
are still a relevant reference point.

Table 2. Reserve prices in auctions for 900 and 1800MHz spectrum

Country Expected year  
of auction

Reserve price for 
2x5MHz paired (€) 

900MHz

Reserve price for 
2x5MHz paired (€) 

1800MHz

Reserve price for 1800MHz 
as a % of reserve price for 

900MHz

Portugal 2011 30,000,000 4,000,000 13%

Greece 2011 46,600,000 20,500,000 44%

Ireland 2012 20,000,000 10,000,000 50%

Netherlands 2012 29,000,000 4,000,000 14%

Source: Vodafone data and regulator websites; Frontier analysis
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