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Overview of our findings
1. This study identifies the options available for implementing spectrum trading and considers
whether there are benefits from co-ordination of approaches across the EU. It was undertaken
for the Radio Spectrum Policy Unit of the Information Society Directorate-General of the
European Commission by Analysys Consulting Ltd, DotEcon Ltd and Hogan & Hartson LLP.
The study included an extensive consultation process with spectrum management authorities,
spectrum users and other stakeholders.
Trading and liberalisation
2. Throughout, we distinguish two distinct policies related to spectrum trading:
•
•

Trading – the transfer of spectrum usage rights between parties in a secondary market.
Liberalisation – relaxation of restrictions on the services and technologies associated with
spectrum usage rights.

Our key recommendations
3. We recommend that the Commission should seek to move ahead with both spectrum trading
and liberalisation through the use of appropriate binding measures on Member States.
However, many of the details of how spectrum trading is implemented can be devolved to
Member States, providing that national spectrum management frameworks have certain
generic features.
The case for co-ordination of broad policy
4. Services derived from radio spectrum are of great economic and social value. There are
substantial benefits to European citizens from ensuring that spectrum is used efficiently to
deploy services of the greatest benefit to them. Trading and liberalisation can allow more
efficient use of spectrum. Liberalisation has the potential to remove entry barriers created by
frequency blocks being reserved for particular uses and to promote greater competition in the
supply of spectrum-derived services. The combination of trading and liberalisation can also
facilitate the introduction of new services and promote innovation. In general, these benefits
greatly outweigh the costs associated with trading and liberalisation, although there are certain
uses of spectrum where trading and/or liberalisation would not be appropriate.
5. Although many of the benefits of trading and liberalisation accrue locally to the country
introducing the policy, there are spill-over benefits for other states. In particular, the coordinated introduction of trading and liberalisation across Europe is likely to encourage
innovation by giving ready access to radio spectrum for new applications at a pan-European
scale. Without such measures, innovative activity may move outside Europe to other trading
blocks where spectrum necessary to access large markets can be obtained speedily. This might
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cause delays in the introduction of new services and give rise to substantial losses in economic
welfare for European citizens. Put differently, if a sufficient number of European countries fail
to introduce spectrum trading, this could frustrate the realisation of benefits for all.
The need to co-ordinate detailed policy is more limited
6. There are certain aspects of the framework for spectrum trading that would benefit from a
co-ordinated approach across Europe in order to promote efficiency (especially innovation),
and minimise costs of both implementation and trading. These include:
•

a common set of parameters for defining usage rights (e.g. frequency, geographical area)

•

a commitment not to impose prior restrictions, without good reason, on the type of trades
possible, the reconfiguration of usage rights or the emergence of trading mechanisms

•

clear rules on the association of rights and obligations of spectrum users and how these
transfer under a spectrum trade

•

ensuring Member States adopt orderly and transparent approaches towards renewal of
usage rights, to avoid uncertainty over the expiry of usage rights inhibiting trading and
disincentivising investment

•

retaining a common set of minimal powers to reclaim spectrum, for example if required
for pan-European harmonisation

•

an obligation that interference management regimes are consistent with trading and
liberalisation

•

defining a minimum set of information that parties to a spectrum trade must disclose

•

common approaches to the protection of competition, based on existing national and EU
competition law.

7. Co-ordination of these limited aspects of policy is consistent with much of the detailed
implementation of spectrum trading being undertaken by Member States. For example,
requiring that Member States’ interference management regimes permit trading and
liberalisation allows considerable discretion by national spectrum management authorities.
Details of the arrangements for the transition to spectrum trading, other than the maximum
time allowed for transition, can also be left to Member States.
Mechanisms for implementing these recommendations
8. The current EU framework permits but does not require Member States to implement
spectrum trading. Requiring Member States to introduce trading and liberalisation by a certain
date is likely to need a binding measure such as a directive. Such a measure would be
proportionate, given the scale of the economic benefits at stake. Short of this, it might be
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possible to use other, non-binding measures to encourage a critical mass of Member States to
permit trading and liberalisation, thereby encouraging innovation across Europe.
9. Our recommendations for limited co-ordination of spectrum trading frameworks in the aspects
described above could in the main be achieved through technical implementation measures
(potentially through the Radio Spectrum Committee of the European Commission).
Service-by-service phasing
10. We present a high-level analysis and recommendations on the applicability of spectrum
trading on a service-by-service basis. Prior to introducing spectrum trading, further assessment
of particular uses would be required to see if there would be insurmountable practical
problems.
Flexible trading mechanisms can take account of local circumstances
11. Co-ordination of these aspects of trading and liberalisation across Member States would not
inhibit the ability of Member States to take account of local circumstances. Even if Member
States had similar frameworks for spectrum trading, this does not necessarily entail similar
outcomes in terms of the assignment and use of spectrum, if there are local variations in
demand.
Harmonisation of spectrum
12. These proposals do not preclude the harmonisation of a particular frequency band across
Europe for a particular use if a compelling case for standardisation were to arise in the future.
Indeed, the current EU framework requires Member States to maintain such powers. However,
liberalisation and trading should reduce the need for such interventions. Establishing market
prices for spectrum would make the opportunity costs of such interventions transparent.
The relationship with unlicensed spectrum
13. Spectrum trading is based on users having largely exclusive usage rights that can be
transferred. However, some spectrum bands are shared amongst many unlicensed users, with
interference managed by restrictions on the range and power of the devices used. For such
unlicensed bands, there is no usage right that can be traded. In addition, high transaction costs
arising from dealing with large numbers of anonymous users limit the applicability of market
mechanisms for unlicensed bands. Nevertheless, spectrum trading allows the opportunity cost
of allocating spectrum to unlicensed uses to be observed. This should assist policymakers in
determining where it is in the public interest to allocate spectrum to unlicensed uses.

Summary of the report
This study aims to raise awareness of spectrum trading in Europe and make recommendations for
co-ordination of Member State frameworks
14. Following implementation of the new EU Framework Directive, all European countries now have
the option to introduce secondary trading of spectrum usage rights. Some European countries have
already introduced basic frameworks for trading of spectrum, and others are likely to follow shortly.
Anticipating these developments, the Radio Spectrum Policy Unit of the Information Society
Directorate-General of the European Commission has commissioned this study on ‘Conditions and
options in introducing secondary trading of radio spectrum in the European Community’ by
Analysys Consulting Ltd, DotEcon Ltd and Hogan & Hartson LLP.
15. The core objectives of the study are two-fold:
•

to raise awareness of spectrum trading in Europe amongst stakeholders, including spectrum
management authorities (SMAs), users, equipment manufacturers and consumer groups

•

to identify whether there is a role for co-ordination of Member State spectrum trading
frameworks at a Community level, and to formulate appropriate policy recommendations
for the Commission.

The report draws on extensive consultation, research and analysis
16. Between September 2003 and April 2004, we held consultations with a wide variety of
spectrum stakeholders across Europe, including interviews with SMAs from 23 countries, and
bilateral consultations with spectrum users and equipment manufacturers. Some 74
organisations responded to our on-line questionnaire. In December 2003, we held a public
workshop in Brussels, attended by 160 spectrum stakeholders.

Access to radio spectrum and the role of spectrum trading
Radio spectrum is a valuable resource …
17. Radio spectrum plays a key role in generating economic welfare in Europe. It is a key input into
many communications services and its use has spawned an extensive electronics equipment
manufacturing sector. Services derived from spectrum are inputs into virtually every sector of
the European economy, generating jobs, productivity gains and economic growth. Based on
available data, we estimate that the economic value generated for consumers of services derived
from radio spectrum is around 2%–2.5% of EU aggregate GDP.
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… but usable frequencies are scarce
18. The amount of spectrum that is usable by particular applications is limited. It is not possible for
users to share spectrum indiscriminately because one user may cause interference for another user.
Different frequencies have different properties, making particular frequencies suitable for different
uses. In practice, the suitability of spectrum for a particular application may be further constrained
by the availability of equipment, which may be uneconomical to manufacture unless it operates
within a certain defined frequency range in order to exploit scale economies. The availability of
equipment is often driven by regulatory decisions (by SMAs and international co-ordination bodies)
which specify technology requirements for particular frequencies.
19. In many regions of a large number of European countries, demand for access to particular
frequencies now exceeds supply. Usable spectrum is scarce in that demand would outstrip
supply without controls on its use. As all potential demands cannot be met, there is an
opportunity cost associated with distributing spectrum to particular uses and users. The
opportunity cost is the value associated with the best alternative use or user of that spectrum.
Spectrum should be distributed to the uses and users that generate the greatest value …
20. Ideally, spectrum should be distributed efficiently, which means giving access to the combination of
uses and users that maximises economic value-added, subject to taking account of social welfare and
public policy concerns. The general goal of ‘efficient use of spectrum’ has been embraced by the
European Parliament and Council, and is widely recognised by SMAs.
… but existing management systems fail to do this
21. Decisions on spectrum distribution relate to three main questions:
•

what types of uses should be allowed? – allocation of spectrum

•

who should be allowed to operate the frequencies? – assignment of spectrum

•

to what extent should decisions on allocation and assignment be made by the state (centralised
decision-making) or devolved to users (decentralised decision-making)?

22. Traditionally, European countries have adopted a centralised approach (referred to in this report
as command-and-control), with governments making all decisions on allocation and
assignment. This approach is effective in controlling the use of spectrum to prevent harmful
interference, but it places a huge responsibility on spectrum authorities to pick appropriate
services, technologies and users. As the variety of spectrum uses and associated technologies
increases and spectrum demand expands, so the likelihood increases that governments will
make inefficient allocations and assignments.
23. In recent years, SMAs have increasingly experimented with other models of spectrum
management. Some spectrum has been allocated for unlicensed use, allowing multiple lowpower users to share the same spectrum without having any protection from interference; we
call this the commons model. Meanwhile, many European countries have turned to auctions as a
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way of allowing the market to determine primary assignment where spectrum usage rights
(licences) are scarce.
24. These reforms offer significant benefits, but only partially resolve the inefficiencies associated
with existing spectrum management approaches:
•

SMAs rather than the market remain responsible for decisions on allocation. Mistakes are
unavoidable; for example, limiting the amount of spectrum allocated to services in high
demand can result in artificial scarcity of certain frequencies.

•

When designing usage rights, the focus tends to be on avoiding interference between users
and uses (as this is clearly observable) and not so much on maximising the economic
benefits derived from the spectrum (which may be difficult for SMAs to determine). As a
result, valuable spectrum is left unused at any given time.

•

SMAs’ emphasis on centralising decisions on allocation, and on the timing and design of
primary assignment processes (rather than enabling secondary trading) is inherently inflexible.
SMAs necessarily respond reactively to changes in technology and markets. Policy changes
may take many years and involve complex negotiations and lobbying activity at both the
national and international level.

25. In summary, existing spectrum management approaches cannot be relied upon to distribute
spectrum efficiently. They generate less economic value than they could, and so deprive EU
citizens of potential benefits.
Spectrum trading is a possible solution
26. There are two distinct policies that could be introduced separately or in combination:
•

Trading – the transfer of spectrum usage rights between parties in a secondary market. The
actual trade may take a number of forms, including sale, lease or options.

•

Liberalisation – the relaxation of restrictions on services and technologies associated with
spectrum usage rights, as well as the possibility of reconfiguring usage rights.

27. Introducing trading of rights devolves decisions over assignment of usage rights to actual users,
allowing the market to determine who has access to spectrum. Liberalisation of spectrum use
devolves decisions over allocation of spectrum to users, allowing the market to determine how
spectrum is used. Without liberalisation, secondary market activity will be limited to transfers
of existing usage rights. Without trading, liberalisation will only enable existing users to switch
services and technologies; alternative users would not be able to access the spectrum.
Introduction of both trading and liberalisation could lead to more efficient use of spectrum …
28. The introduction of trading and liberalisation could increase the economic welfare of EU
citizens through a number of mechanisms:
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•

Direct effects – Exposing users to the opportunity cost of the spectrum they use will put pressure
on them to make best use of it or to sell it to someone else who can.

•

Transparency of opportunity cost – Increased transparency of the value of spectrum can raise
awareness of market entry opportunities and so reduce barriers to entry. It can also help to
expose the costs of spectrum used by public services.

•

Competition – Spectrum trading can lower barriers to expansion and permit new entry.
Liberalisation will allow more rapid innovation in the services derived from spectrum.

•

Innovation and shifts in market demand – Spectrum trading can facilitate change in use and
users of spectrum over time in response to shifts in market demand and technological
innovations. This, in turn, should increase incentives to both develop and launch innovative
services and technologies, potentially enhancing European competitiveness.

… but will not be appropriate in all circumstances
29. The scope for introducing trading and/or liberalisation for some spectrum uses may be limited
owing to:
•

Market failure – If there are knock-on effects from a spectrum trade or change of use not
reflected in the willingness to pay for spectrum of the parties involved, it is possible that the
trade or change of use could increase rather than decrease overall economic welfare.
Examples of such effects include impact on socially valuable services, interference
problems and anti-competitive behaviour.

•

Conflict with public policy – Some trading arrangements may be politically undesirable
owing to conflict with other public policy goals.

•

High (and irreducible) transaction costs – Welfare gains through more efficient use of
spectrum may not be realised if transaction costs inhibit trading.

30. Thus, trading and/or liberalisation is not necessarily appropriate in all cases. For the foreseeable
future, spectrum trading will co-exist alongside other spectrum management approaches. This
means that SMAs must still make decisions about which policy tools are appropriate for which
spectrum use (and so for which frequency block, given current allocations), and monitor how
this may change over time. Even though spectrum trading is not applicable to all frequencies, it
allows the opportunity cost of frequencies allocated by traditional command-and-control or the
commons model to be inferred by comparison with those that are traded. This should assist
policymakers in determining where it is in the public interest to allocate spectrum to public
service bodies and to unlicensed uses.
Spectrum trades are already taking place in a number of countries …
31. Five countries – Australia, New Zealand, Guatemala, the USA and Canada – have pioneered liberal
spectrum management regimes. Trading volumes have been modest but significant (for example, an
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8% turnover of usage rights in 2001–02 in Australia). US law has always permitted the trade of
spectrum usage rights through re-assignment of usage rights or transfer of control, based on
regulatory pre-approval. Most US trades involve simple transfers of ownership and small, relatively
low-value usage rights (e.g. usage rights for private mobile radio taxis and for local FM radio).
However, some high-value transactions with change of use have also occurred, for example Nextel’s
aggregation of specialised mobile radio usage rights into a US national mobile network.
… and their experience of trading has generally been positive
32. Concerns about fragmentation of spectrum have not been realised. Trading has generally
encouraged competition, but has raised concerns about concentration in some downstream markets.
Trading and liberalisation have not created additional interference problems where rights have been
clearly defined; for example New Zealand has successfully used secondary trading to open up the
2.0GHz band (partially occupied by fixed-link operators) to commercial mobile.
33. In recent years, many European SMAs have sanctioned de facto transfers of usage rights
between companies, even though trading was theoretically prohibited. Some SMAs indicated to
us that they regularly receive and grant requests for transfers, and sometimes permit changes in
use. Some European countries have already taken advantage of the new EU Framework
Directive to explore possibilities of spectrum trading and/or liberalisation – notably Austria,
Sweden and the UK. In Austria, two 3G operators recently took advantage of new rules to buy
additional spectrum from another usage rights holder.
34. Trading and liberalisation provide enhanced flexibility to all those involved in spectrum use,
including incumbents, potential market entrants and equipment manufacturers. That some
players value this flexibility is apparent from trading activity both in pioneer countries and in
Europe, even within the limited confines of historical spectrum management systems.

Member State frameworks and stakeholder perspectives
Member States have taken divergent approaches towards spectrum trading
35. Under the EU Framework Directive, Member States have the option to introduce spectrum
trading in their national legislation. Member States are still in the early stages of developing
policy on spectrum trading; nevertheless, it is already apparent that there will be a wide variety
of approaches across Europe:
•

Up to one-third of countries studied have either not yet implemented any policy on
spectrum trading or have no plans to do so.

•

The countries that plan to implement spectrum trading are at different stages of preparation
and/or are following different approaches. Notably, whereas some countries are conducting
extensive studies to define detailed regulations prior to allowing trades, others are already
allowing trades and some change of use on a case-by-case basis, without defining an
exhaustive regulatory framework.
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•

There is considerable divergence of opinion as to the benefits and concerns associated with
spectrum trading. Some countries are opposed to all types of trading; some favour trading
but are sceptical about liberalisation; others broadly favour trading and liberalisation.

36. Some of these differences in policy approaches may be temporary. In our consultations, all
SMAs indicated an interest in developments in other European countries, and a willingness to
adjust their own approaches in response to lessons learned from the experiences of others. Most
SMAs expect initial trading in usage rights to be quite thin. Reflecting this, many expect to
evolve formal rules only gradually in response to analysis of individual trades, making it
difficult to predict the future for national frameworks.
There is widespread support amongst spectrum users and other stakeholders for trading,
but judgement is more reserved on liberalisation
37. There was general support amongst stakeholders participating in our consultation for permitting
transfers of existing usage rights, as these are perceived to create few complications. Attitudes
towards liberalisation were more mixed, with some stakeholders expressing concern about the
impact of unrestricted change of use.
38. More efficient use of spectrum was clearly identified as the main benefit of trading.
Respondents also identified a range of concerns, including potential increased interference
problems, difficulties in co-ordinating usage in bands across Europe and possible abuse of
trading for anti-competitive purposes. Many respondents said that it should be the responsibility
of spectrum users to demonstrate that no additional harmful interference will arise from a trade
or change of use (or address this through negotiations with adjacent users) before change is
sanctioned. A general view is that SMAs should continue to have a role as the final arbiter of
any interference disputes.
39. Respondents anticipated that most trades will occur in bands currently used for public mobile,
fixed wireless access, private mobile radio and fixed-link services, and that these are the areas
most suitable for trading. Services deemed unsuitable for trading include the aeronautical,
radionavigation, leisure and maritime bands, primarily owing to safety-of-life issues or practical
concerns. The satellite and broadcasting industries also voiced substantial reservations
regarding trading and liberalisation in their bands.
Stakeholders favour greater European co-ordination of spectrum trading but with significant
national autonomy over detailed implementation
40. A majority of stakeholders believe there is a need for some co-ordination of national frameworks,
including general approaches to trading and liberalisation, choice of spectrum bands, interference
conditions and collation of information. However, there is also concern that any central regulation
should not unduly restrict the ability of SMAs to tailor policies to local conditions.
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The case for pan-European co-ordination of spectrum trading
Pan-European co-ordination could be used to prevent undesirable divergence in Member State
frameworks for spectrum trading
41. Given the very real possibility that different Member States will adopt different approaches to the
introduction of trading, it is important to consider whether the actions of one or more Member States
adversely affect the interests of all. This in turn raises the question of whether there might be overall
gains in welfare if there was action at the Community level to co-ordinate spectrum trading
frameworks across Member States.
42. To assess the potential impact of co-ordination, we defined a ‘status quo’ scenario, which
assumes that the Commission undertakes no further action to co-ordinate trading or
liberalisation. This scenario is based on our discussions with SMAs, which suggested that – at
least initially – Member States are likely to take quite divergent approaches towards introducing
spectrum trading. We then developed three high-level alternative scenarios for co-ordination:
•

A: Trading and liberalisation – All Member States introduce secondary trading and allow
liberalisation

•

B: Trading only – Member States introduce secondary trading, but remain free to choose
whether to allow liberalisation

•

C: Restrict liberalisation – Member States have the option to introduce spectrum trading,
but liberalisation is restricted.

Implementation of trading and liberalisation across Europe could bring large welfare benefits …
43. Our quantitative and qualitative assessment of the costs and benefits to Member States indicates
that net benefits are greatest if all Member States introduce trading and liberalisation in certain
bands. Potential welfare gains are very large, amounting to billions of euros per annum across
Europe. Much smaller gains would be realised if trading alone was introduced across Europe,
whereas a general restriction on liberalisation would reduce welfare relative to the status quo.
44. These welfare benefits derive from trading and/or liberalisation stimulating increases in
efficiency via:
•

increases in the value of services derived from a given unit of spectrum as a result of existing
users making better use of spectrum, or transferring it to someone else who can do so

•

increased transparency raising awareness of the true value of spectrum and market entry
opportunities, and reducing barriers to entry

•

new entries stimulating competition in downstream markets

•

innovation benefits owing to more rapid adoption of new services and technologies, and
greater opportunity for European-based innovations.
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45. Competition and innovation benefits, in particular, have a significant pan-European dimension –
they will only be realised in full if a critical mass of European countries adopt trading and
liberalisation; otherwise there may be insufficient economies of scale to support new entry.
Innovation is the most important category of benefits, reflecting the fact that rapid diffusion of new
technologies can bring huge cumulative welfare benefits. Openness to innovation will also affect the
future competitiveness of Europe vis-à-vis other major markets, such as the USA. If insufficient
numbers of countries liberalise their spectrum management regimes, Europe may increasingly
become a taker of non-European innovations rather than a maker of innovations for the world.
… whereas the costs of introducing liberalisation are relatively small
46. There are also potential costs associated with introducing liberalisation, but our quantitative and
qualitative assessments indicate that for most bands these are small relative to the potential
benefits:
•

The largest category of costs is the additional burden on regulators and spectrum users of
coordinating new and less predictable interference relationships.

•

Regulators will face additional costs establishing a spectrum trading framework.

•

Spectrum trading could conflict with national policy objectives, but such costs are
impossible to quantify, as they are essentially political.

•

Other perceived costs include enabling possible anti-competitive practices (which it should
be possible to mitigate through existing competition law) and alleged difficulties in
implementing future standardisation initiatives (which will remain possible under a suitable
spectrum trading framework).

We therefore recommend that the Commission takes steps to mandate the introduction of
trading and liberalisation across all Member States.
Recommendation 1: Overall approach to spectrum trading
The Commission should initiate action to obligate Member States to introduce spectrum
trading and liberalisation through the use of appropriate binding measures.

Implementation of spectrum trading
There are specific aspects of trading frameworks for which a co-ordinated approach is desirable
47. Our assessment indicates that there are many aspects of a spectrum trading framework where
benefits could be enhanced or potential costs mitigated if Member States adopt a similar
approach. The Commission has an important role to play in facilitating common approaches to
spectrum trading through co-ordination initiatives aimed at specific aspects, such as:
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•

creation of tradable usage rights, including formulation of approaches to interference
management, the expiry and reclamation of rights, and the enforcement of rights

•

developing systems for managing and monitoring trading activity

•

determining an approach to address any competition issues that may arise

•

reconciling the new framework with international co-ordination objectives and obligations,
especially with respect to cross-border interference

•

developing policies for the transition to tradable usage rights and the treatment of
incumbent users.

48. The degree of co-ordination that is desirable varies for these different aspects of the spectrum
trading frameworks. In most cases, it should be sufficient for the Commission to define generic
features of a trading framework, leaving the detail of implementation to the discretion of
Member States. We summarise our specific recommendations below. Our recommendations for
co-ordination of detailed aspects of frameworks should not inhibit the ability of Member States
to take account of local circumstances. SMAs would still enjoy substantial autonomy with
respect to many areas of implementation, such as defining rights and obligations associated with
tradable usage rights and organising the transition from the existing management regime.
49. The policy initiatives that we propose for co-ordination of specific aspects of trading
frameworks would complement any general initiative by the Commission to mandate trading
and liberalisation across Europe. Co-ordination of these aspects would also be beneficial even if
the introduction of trading and liberalisation is left to the discretion of Member States. In this
case, the benefits from detailed co-ordination would apply primarily to those countries that
decided to pursue trading and/or liberalisation.
Recommendation 2: Detailed implementation of spectrum trading frameworks
The details of how spectrum trading is implemented can be devolved to Member States,
providing that national spectrum management frameworks have certain generic features.
There are benefits to ensuring that these generic features are present in Member State
frameworks even if some states do not initially introduce spectrum trading. Therefore, this
recommendation is not contingent on implementation of Recommendation 1.
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The Commission could use a mixture of binding and non-binding measures to co-ordinate spectrum
trading frameworks
50. Policy tools available to the Commission to promote co-ordination include:
•

Binding measures. These include Council and Parliament directives, and Commission
decisions through the Radio Spectrum Decision (which in turn could relate to mandates to
the CEPT under that Decision). These ‘hard law’ approaches should ensure Member States’
compliance, but directives generally require considerable time to implement and strong
consensus at the highest level of Community policy-making.

•

Non-binding pro-active measures. These include guidelines or communications for national
SMAs (including recommendations through the Communications Committee) with the aim
of encouraging a co-ordinated approach, or other Commission statements of best practice.
Such approaches are much easier to initiate, but Member States have discretion whether or
not to implement them.

51. Although Member States should have a strong self-interest in introducing spectrum trading, we
are concerned that relying on voluntary implementation will not deliver sufficient co-ordination
of national frameworks over a reasonable timescale. Therefore, we recommend that the
Commission intervenes to promote spectrum trading across European countries. Supporting the
introduction of trading and liberalisation across the Community would probably require a
binding measure. Co-ordinating more detailed aspects of frameworks could be achieved using a
mixture of binding and non-binding measures. The use of binding measures is proportionate,
given the substantial impact on the welfare of EU citizens that moving to tradable and
liberalised spectrum would bring, and the extent to which there are knock-on-effects on other
Member States from the introduction of such a policy.
Recommendation 3: EU implementation measures
Individual aspects of spectrum trading frameworks could be co-ordinated using a
combination of binding and non-binding measures. Existing bodies, including the Radio
Spectrum Policy Group (RSPG) and Radio Spectrum Committee (RSC), could take the lead
in co-ordinating many of the detailed aspects of spectrum trading frameworks across Europe.

Spectrum trading requires the development of tradable usage rights
52. Spectrum usage rights are associated with a set of rights (which enable the user to use spectrum
in certain ways) and obligations (which specify conditions that users must fulfil in order to
maintain their rights). The need to define rights and obligations for spectrum usage is akin to
defining property rights, which are an important pre-requisite for market transactions in general.
Without clear property rights, there is significant risk for buyers and sellers, which may inhibit
trading and suppress investment.

Summary of the report | xv

53. Rights to transmit or receive signals over spectrum can be defined in relation to four basic
parameters:
•

geographical area (e.g. a country, a region or a defined area around a base station)

•

duration and time of access (e.g. unlimited or defined length usage rights; access to
spectrum throughout the entire day, or at a specific time of day only)

•

spectrum endowment – the frequency bandwidth to which access is granted

•

protection from interference – the right to receive signals without harmful interference from
other spectrum users, and the obligation not to cause such interference.

54. Defining these rights is reasonably simple if trading alone is permitted. Where liberalisation is
envisaged alongside trading, the specification of usage rights is more complex, as existing
licences in Europe have typically been designed with a particular service and technology in
mind (e.g. with respect to emission characteristics and their likely interference impact), both for
the frequency block covered by the licence and adjacent frequency blocks. Usage rights may
need to be redefined with more technology- and service-neutral characteristics.
55. Governments may also impose additional obligations on usage rights in order to fulfil policy
objectives (e.g. coverage obligations, initiation of service schedules). Where liberalisation is
introduced, careful consideration needs to be given as to whether it is appropriate to encumber
usage rights in this way. Where such conditions are maintained, it is very important that there is
legal certainty over how they will be transferred in the event of a trade.
Recommendation 3(a): Creation of tradable rights
Member States should base the definition of usage rights on a minimum set of parameters
(e.g. geographical extent, frequencies, etc.) co-ordinated by means of a technical
implementation measure (potentially through the RSC).

The market may develop many different forms of trading …
56. Potential forms of trading include:
•

Sale – Ownership of the usage right is transferred to another party.

•

Buy-back – A usage right is sold to another party with an agreement that the seller will buy
back the usage right at a fixed point in the future.

•

Lease – The right to exploit the usage right is transferred to another party for a defined
period of time but ownership remains with the original rights holder.

•

Mortgage or other securitisation – The usage right is used as a collateral for a loan
(analogous to taking out a mortgage on a house).
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•

Options. Contingent contracts could be used by spectrum users to increase flexibility in how
they use spectrum over time, and manage risk.

The transfer of spectrum rights by sale or lease is already common in countries which have
introduced spectrum trading. There are also examples of mortgage-style transactions in
Guatemala and New Zealand.
57. Flexibility may be further enhanced if users are permitted to reconfigure existing usage rights, for
example by separating them in two or amalgamating a number of usage rights. Such reconfiguration
could be in terms of frequency, geography, time or code division.
58. There may be circumstances where it is helpful to separate management rights from usage
rights. By management rights, we mean the right to issue individual spectrum usage rights
within a given block of spectrum, as opposed to the right to make transmissions. Management
rights for specific uses can potentially be devolved to private managers, who then sell access to
users. This approach has been used in New Zealand. Management rights may be similar in
practice to the primary holder of a usage right leasing this to users.
… and these different forms of trading should not normally be restricted
59. Variety in the forms of trading may take increases the flexibility with which spectrum can be used,
potentially facilitating temporary and experimental uses of spectrum. Therefore, there is a strong
case for not imposing any general restrictions on the types of trades that can take place.
Recommendation 3(b): Forms of trading and management rights
Appropriate binding measures should be introduced to ensure that Member States:
(i) place no prior restrictions on the type of transfer permitted (sale, lease, options, etc.),
without good reason
(ii) place no constraints on reconfiguration of usage rights, without good reason
(iii) introduce clear rules on the transfer of additional rights and obligations that are associated
with a usage right (but Member States retain discretion over the actual rules).
Liberalisation will require more flexible approaches to interference management
60. Trading of existing usage rights should not have any significant impact on interference.
However, liberalisation of usage rights could complicate the interference landscape, potentially
introducing new combinations of services. Where possible, new, technology-neutral parameters
for interference management will be required for adjacent frequencies and geographical areas.
There are two main alternative approaches that SMAs could adopt in addressing this challenge:
•

Option 1: Case-by-case approval by SMAs. The SMA approves liberalisation proposals on
a case-by-case basis, establishing technology-neutral interference conditions and resolving
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any interference disputes. This approach would function well if volumes of trade involving
liberalisation are modest and predictable. However, if applications for change of use are
more frequent than expected, the SMA could be overwhelmed, resulting in undesirable
delays.
•

Option 2: Self-management by spectrum users. Neighbouring users negotiate directly with each
other. Provided initial rights and obligations are clearly defined, there should be a strong
incentive for users to accommodate each other. Where necessary, financial payments may be
made between users as compensation for tolerating additional levels of interference. Disputes
would only be referred to the SMA as a last resort if negotiations break down. In principle, this
approach should be more flexible and produce more efficient outcomes than Option 1, although
it may not function effectively if there are a large number of users involved in an interference
negotiation. The SMA may need to step in to resolve situations where efficient outcomes are
hampered by high transactions costs where there are many parties.

Recommendation 3(c): Interference management
(i) Member States should be required, through appropriate binding measures, to introduce an
interference management regime suitable for trading and liberalisation, but Member States
should retain discretion over the details of the regime.
(ii) The Commission should initiate technical implementation measures on methods for
specifying interference thresholds and establishment of initial threshold levels (for
example through the CEPT, with a mandate from the RSC).
Buyers and sellers require clarity over the expiry of usage rights
61. If the duration of a usage right is uncertain (e.g. if there is a possibility that it could be terminated
prematurely) or approaching its end date, then this will depress the value of the usage right in a
secondary market. Investments in providing services derived from the spectrum will be discouraged
owing to uncertainty about whether a usage right could be renewed. Therefore, the likelihood of
efficient spectrum use will normally be maximised if usage rights are granted in perpetuity. For SMAs,
usage right expiry and reclamation powers may provide useful flexibility as a public policy tool. When
creating tradable rights, SMAs need to balance these conflicting interests but primary regard needs to
be given to the question of ensuring that there are good incentives to use spectrum efficiently.
… and certainty that their rights will be enforced
62. In order to facilitate efficient trades, spectrum users will need to be confident that other users will
meet their obligations, especially in regard to interference, and that their own rights will be upheld.
Thus, there will remain an important role for SMAs in monitoring and enforcing usage rights and
obligations. A range of penalties to tackle transgressors should be available to the SMA. These
could include fines and the suspension or revoking of usage rights, but would need to be
proportionate to the offence and consistent with the EU Authorisation Directive.
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Recommendation 3(d): Expiry and reclamation of usage rights
(i) Member States should be required, through binding measures, to adopt orderly and
transparent approaches towards renewal of usage rights.
(ii) While it is not necessary for Member States to adopt identical procedures for renewal of
usage rights, best practice is likely to involve the award of usage rights that have an
expectation of continuation (e.g. perpetual rights, expectation of automatic renewal on
expiry or rolling notice periods).
(iii) Member States should retain powers to reclaim usage rights when necessary (e.g. in
response to an EU decision to harmonise a band, or in extremes to address undesirable
fragmentation). The Commission should use technical implementation measures to set
parameters for such powers and the circumstances under which they can be used.
A public register of spectrum usage rights and trades would facilitate trading
63. In order for a secondary market to function, potential buyers require information about the usage
rights that could be traded. This would be facilitated through the creation of public registers of
spectrum usage rights and trades (similar to land ownership registers). It is in any case necessary to
maintain a register of spectrum holdings, to enforce interference management and pursue
transgressors. In our consultation, over 80% of respondents backed the development of on-line
registries. Most likely this task would be assumed by SMAs, as they already possess or will collect
this information.
64. Information to be collected on trades could include details of: the usage rights actually traded; the
type of transaction; the date of the transaction; the identity of the participants; and the price paid.
Mandatory public disclosure of a trade would assist in revealing information in what might be a
relatively thin market. Ideally, this should include accurate price information in order to improve
price disclosure. Governments may need to take a pragmatic approach to mandatory price disclosure
as it may be difficult to observe true prices without extensive auditing (for example, a spectrum
trade might be bundled with the transfer of other assets).
Recommendation 3(e): Availability of information
(i) The Commission should actively enforce the existing requirement of Member States to
maintain a public register of spectrum assignments (i.e. owners of usage rights). These
should follow a consistent format.
(ii) All Member States should develop public registers of trades. These should follow a
consistent format. The Commission should define a minimum set of information to be
collected by Member States on each spectrum trade and establish a maximum time period for
disclosure of information. This requirement should be established by binding measure, with
detailed co-ordination of contents and format determined through the RSC and/or CEPT.
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(iii) Registers of trades should include information on prices, given that price discovery
might be limited in thin markets, although a pragmatic approach may need to be taken to
collation of such data as auditing may be difficult.
The market should be allowed to develop a variety of trading mechanisms
65. Buyers and sellers may be brought together through a variety of trading mechanisms:
•

Bilateral negotiation – a buyer or seller approaches the other party and a trade is agreed.

•

Auctions – a buyer advertises their need for spectrum (or a seller announces that spectrum is
available) and invites offers in a competitive process.

•

Brokerage – buyers and sellers use a broker to identify each other. This is analogous to
using an estate agent to buy or sell a property.

•

Exchanges – multiple buyers and sellers come together in a single market. Spectrum could
potentially be traded much as in a stock market or commodity exchange, with periodic
clearing of accumulated buy and sell orders.

Some or all of these approaches could exist in parallel. Ideally, the market should be left to
determine trading mechanisms as appropriate to the needs of the market participants. There is
no rationale for restricting the form of trade possible, or indeed encouraging a particular form of
trade (e.g. through an SMA acting as a broker or market-maker).
Recommendation 3(f): Trading mechanisms
Member States should be required by appropriate binding measures not to restrict, without
good reason, any types of trading mechanism (bilateral trades, auctions, brokers, spectrum
exchanges, etc.) from developing in the market.
There is concern that trading and liberalisation could facilitate anti-competitive behaviour
66. To date, competition in the spectrum market has been protected mainly through the design of
primary assignment processes, with spectrum divided into a specified number of defined
packages to provide competing services. This is an inflexible approach, as the number of
competitors is effectively determined by the design of usage rights. Moves toward either trading
or liberalisation would mean that the number of competing suppliers of a service could respond
to changing circumstances.
67. In our consultations, SMAs and spectrum users voiced concerns that the new freedoms provided
by spectrum trading might be abused by parties engaging in anti-competitive behaviour. The
theoretical possibility exists that, without appropriate controls, spectrum could be acquired in
order to block rivals from offering competing services and to build or maintain market power in
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the supply of services to end-users. This would imply that unrestricted trading could produce
inefficient outcomes that reduce, rather than increase, consumer welfare. In particular, hoarding
of unused spectrum has been raised by some SMAs and spectrum users as a particular concern.
These concerns appear unwarranted, provided trading is implemented with liberalisation
68. In the case that spectrum is traded and its use liberalised, concerns about possible anticompetitive trading substantially decrease. If change of use is possible, acquiring spectrum in
order to block entry or expansion by rivals is unlikely to be successful. Liberalisation of
spectrum use creates new opportunities for entry by acquiring spectrum outside traditional
patterns of frequency use. Not only does this mean that blocking entry by acquiring spectrum
becomes impractical, but there is greater opportunity for dislocating innovation, which can
generate substantial benefits for customers in the long run.
69. In the case that spectrum can be traded, but liberalisation is constrained, concerns about
competition need more careful consideration. The quantity of spectrum available for a particular
nominated use may be limited. Where spectrum scarcity is sufficiently acute, it may be possible
to acquire spectrum in order to exclude entrants or block expansion by rivals. Whether such
behaviour is likely in practice depends on the specifics of the case considered, especially on the
extent of spectrum scarcity.
Existing competition law and merger regulations should generally be sufficient to prevent
competitive abuses
70. Even where competition concerns might potentially arise because of trading without
liberalisation, competition law, including merger regulations, already provides powerful
measures to constrain anti-competitive behaviour. Transactions involving trade in spectrum
with a significant impact on competition may be captured by merger controls. Trade of a
sufficient amount of spectrum to eliminate or constrain a competitor will often make little sense
without sale of corresponding assets such as network infrastructure or customer base.
71. We have examined whether there is any need for ex ante sector-specific rules on spectrum
trading in order to filter out anti-competitive transactions. Broadly, we find that sufficiently
rapid moves towards liberalisation should eliminate the need for ex ante rules specifically for
radio spectrum. There is, though, a question about how best to manage a transitional situation in
which spectrum is traded without the ability to change use, especially if this situation is
expected to endure for a considerable time. Competition law and merger control are powerful
tools, but nevertheless there might be some argument for prior screening of transactions on
competition grounds in cases where spectrum scarcity is particularly acute. From a competition
perspective, this is an inferior substitute for liberalisation and should only be considered if
significant delay is anticipated in moving from trading without change of use to a liberalised
regime, or if no liberalisation is envisaged.
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72. If ex ante sector-specific rules to protect competition prove necessary, they need to be flexible
and case-specific; mechanical rules related to quantities of spectrum held by parties to a
transaction would be entirely unable to distinguish whether a transaction significantly affected
competition in the supply of services to end-users.
Recommendation 3(g): Competition
Member States should adopt a common approach, based on general EU competition law.
Member states should not be able to introduce ex ante sector-specific rules unilaterally.

International obligations will constrain the introduction of trading and liberalisation in some bands…
73. There are a number of bands where international obligations will prevent or limit scope for
trading and (especially) liberalisation:
(a) Frequency bands harmonised by EU directives and decisions. Change of use is prohibited in
Community law – so only trading with change of ownership is possible.
(b) Certain ITU decisions on allocations of bands for uses effectively proscribe Member State
autonomy on allocation issues, e.g. international co-ordination of public safety services.
(c) Certain ITU allocations are protected by footnotes saying that no other use is permissible.
This typically applies to certain ‘passive’ uses e.g. for radio astronomy, that depend on
measuring unique characteristics of specific spectral lines.
(d) Certain frequency bands are set aside by EU Member States for multi-national defence
co-ordination. Bands set aside for NATO use have treaty obligations barring any chance of use.
… but in other bands, European SMAs have wide discretion
74. In relation to other bands, the limited legal enforceability of most decisions by international and
European co-ordination bodies means that national SMAs have much greater discretion to alter
spectrum allocations than is commonly supposed. International agreements may inhibit the scope,
feasibility or desirability of allowing spectrum trading with liberalised use. The ITU rules permit
non-conforming operations, but there is limited experience of managing cross-border interference
arising from uses which do not conform to ITU Radio Regulations. However, none of the ITU rules
establish an absolute barrier to Community action, as Member States have always conditioned their
acceptance of ITU treaties on compliance with EU law.

Transition policies for introducing spectrum trading need to be tailored to local conditions …
75. The transition to spectrum trading requires Member States to develop specific polices towards
existing usage rights and their current users. There are four main alternative policies, which
envisage either incumbents vacating existing bands or modification of existing usage rights:
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•

Band clearance. Existing users are given notice to vacate their frequency bands, so that new
tradable rights can be assigned. This approach has traditionally been used by SMAs when
reallocating a frequency band for a new use, and has been used in Australia to introduce
spectrum trading. However, it may be unpopular with incumbent users and difficult to
implement if there is not sufficient alternative spectrum for displaced incumbents to migrate
to.

•

Creation of overlay rights. New usage rights are assigned in a frequency band but, for a
limited period, incumbents are able to continue using the band. This is a form of band
clearance, but with the dislocating impact on incumbents tempered by a transition period.
This approach has been proposed in the USA for the 700MHz band.

•

Conversion of existing usage rights. Existing usage rights are converted into new, tradable usage
rights, which may also permit liberalisation. This approach leaves incumbents in place, and is
most obviously appropriate in bands where existing uses are not expected to change. A number
of European countries, such as Sweden and the UK have de facto or explicitly adopted this
approach for many bands when introducing spectrum trading. One potential political problem is
that incumbents could receive windfall gains (or losses), where the spectrum was originally
assigned below market value (or the price was inflated owing to artificial scarcity) or if
relaxation of usage restrictions increases the value of spectrum.

•

Creation of management rights. Commercial organisations are assigned rights to manage blocks
of spectrum and create new, tradable usage rights. These management rights may initially be
encumbered by existing users, whose licences are converted into tradable usage rights. This
approach has been pioneered in New Zealand.

All these approaches have merit, depending on the nature of existing uses and users in different
frequency bands. As the current situation in a given band may be different across European
countries, SMAs should have significant discretion to tailor transition policies to local conditions.
… but users require certainty over the nature and timing of transition
76. Member States could launch trading and liberalisation simultaneously in all suitable bands or take a
progressive approach to introducing spectrum trading. Simultaneous launch would give users the
immediate ability to migrate across bands is response to market signals. However, this may be
unduly disruptive to incumbent users and their stakeholders. Almost 90% of respondents to our
questionnaire preferred a progressive, use-by-use approach to introducing spectrum trading.
77. At least initially, trading volumes may be modest and change of use infrequent (based on
international experience and our consultation with users). Therefore, a modest delay in
introducing spectrum trading in some frequency bands is not likely to cause significant
efficiency losses, if this is for the purpose of phasing. Trading could be introduced first where
benefits clearly outweigh costs and practical implementation issues are not too severe. This
would permit lessons to be learned before moving to wide adoption of spectrum trading.
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Recommendation 3(h): Transition issues
(i) Member States should have a high degree of autonomy in organising their transition, so
as to reflect local market conditions, subject to obligations to introduce trading and
liberalisation for particular bands by specific dates.
(ii) National governments should retain discretion over treatment of incumbent users, use of
spectrum pricing and the treatment of windfall gains and losses.
The suitability of frequency bands for introducing trading and/or liberalisation depends on their current
use
78. We have made a preliminary assessment of the net economic benefits, political and social
considerations, and practicalities associated with introducing trading and liberalisation in
relation to specific existing spectrum uses. Our recommendations are as follows:
Introduce trading and liberalisation

Introduce trading (liberalisation optional)

throughout Europe in frequency bands

throughout Europe in frequency bands

currently allocated to the following

currently allocated to the following services:

services:
• Broadcasting - satellite – for space-to-Earth

• Broadcasting – terrestrial (with a review of the

links if and where a recognised spectrum

case for liberalisation following the 2005 ITU

access environment is deemed appropriate

Regional Radiocommunications Conference)

• Fixed links (where usage rights are assigned

exclusively to individual users)
• Fixed wireless access

• Land mobile – private mobile radio (where usage

rights are shared between users and the SMA
undertakes co-ordination of individual users)

• Land mobile – private mobile radio (where

• Fixed links (where spectrum rights are shared

usage rights are assigned exclusively to

between users and the SMA undertakes co-

individual users)

ordination of individual users)

• Land mobile – public mobile networks
• Satellite (fixed and mobile) – for space-to-

Earth fixed links if and where a recognised
spectrum access environment is deemed
appropriate; for mobile, subject to assessment
of current co-ordination practices
• Special user groups (military, public safety,

public transport), subject to ensuring that
essential services are not disrupted

79. In order to realise the full pan-European benefits of trading and liberalisation, it is necessary
that countries adopt similar approaches for most bands. This implies that the timetable for
introducing spectrum trading by band should be co-ordinated, but it need not be identical. Our
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assessment has been undertaken only in terms of the principal categories of service using the
radio spectrum. A more detailed examination of the applicability of trading and liberalisation
will need to be made for each specific frequency band prior to implementation.
Recommendation 4: Suitability of spectrum bands for trading and liberalisation
The introduction of trading and liberalisation across different bands should be co-ordinated.
Further examination of the applicability of trading and liberalisation will need to be made for
each specific frequency band prior to implementation.

1 Introduction
Analysys Consulting Ltd, DotEcon Ltd and Hogan & Hartson LLP have prepared this
report as an overview of their Study on conditions and options in introducing secondary
trading of radio spectrum in the European Community. The study has been commissioned
by the Radio Spectrum Policy Unit of the Information Society Directorate-General of the
European Commission (the Commission).
The Commission wishes to understand if there are significant Community benefits to be
gained if aspects of the framework for introducing the secondary trading of radio spectrum
were to be co-ordinated across European countries.1
The principal objectives of the study are to:
•
•

•
•
•

1

identify the options that are available to Member States in implementing a spectrum
trading framework
raise awareness of spectrum trading amongst all relevant parties including spectrum
management authorities (SMAs) and the industry, and to incorporate feedback from
these parties in the study’s findings
assess the benefits and costs of the potential co-ordination of national spectrum trading
frameworks across the Community
assess the need for competition safeguards at Community level
formulate overall policy recommendations for consideration by the European
Commission.

Throughout this report, we use the term ‘European countries’ to refer to the 28 countries in the European Economic Area (EEA).
The EEA includes all EU Member States plus Norway, Iceland and Liechtenstein. Prior to 1 May 2004 there were 15 EU Member
States: Austria, Belgium, Denmark, Finland, France, Greece, Germany, Ireland, Italy, Luxembourg, Netherlands, Portugal, Spain,
Sweden and the United Kingdom. A further ten countries (the ‘Acceding Countries’) joined the EU on 1 May 2004: Cyprus, Czech
Republic, Estonia, Hungary, Latvia, Lithuania, Malta, Poland, Slovak Republic and Slovenia. For a detailed explanation, see
http://europa.eu.int/comm/enlargement/index.htm.
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This study has been conducted over the course of eight months and has involved two
principal work streams:
1. Stakeholder consultation and awareness raising. We have conducted consultations
with spectrum stakeholders across Europe, including spectrum management
authorities (SMAs), spectrum users, equipment manufacturers and consumer
groups, and relevant actors worldwide. Our consultation exercises have taken a
variety of forms:

–
–
–
–

interviews with stakeholders – including 23 of the 28 European national SMAs
(five declined to participate)
on-line questionnaires for SMAs, spectrum users and other stakeholders
(74 organisations responded)
a public workshop, held in Brussels in December 2003, which was attended by
160 spectrum stakeholders
a website (www.analysys.com/spectrumtrading) which served as a reference
point for all those interested in the study.

The aim of these consultations was to increase awareness of spectrum trading and
to enhance our understanding of stakeholder attitudes towards spectrum trading.
2. Analysis and final report. In parallel with this extensive consultation procedure, the
team moved from a description of the state of play of trading policies, to an
analysis of the key benefits and possible limitations of trading, and the main
components in a spectrum trading framework. Having reviewed the essential
components of a trading framework, the team then proceeded to examine the
Community dimension in this study: to what extent would co-ordination of
national trading frameworks be beneficial? To answer this question, the team’s
core qualitative analysis was complemented by a modelling exercise which aimed
to quantify the broad level of benefits and costs associated with both the
introduction of trading and liberalisation, and the introduction of co-ordination.
Taking into account the results from our research, public consultation, analysis and
modelling exercise, the team arrived at final recommendations to the Commission
on the approach it should take with respect to co-ordinating the introduction of
spectrum trading across European countries.
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1.1 Background to the study
The value of spectrum
Radio spectrum is a valuable resource. It is a key input into many communications
services, such as broadcasting and mobile telephony. Its use has led directly to an extensive
electronic equipment manufacturing sector. Services derived from spectrum are inputs into
virtually every sector of the EU economy, generating jobs, productivity gains and
economic growth. The economic value-added of radio spectrum is estimated at about
2–2.5% of EU aggregate GDP,2 with further substantial social benefits and impacts on
growth and productivity not reflected in this figure. Decisions about how spectrum is used
and who uses it have significant implications for the welfare of the EU population.

The problem: there is excess demand for spectrum at many frequencies
The phenomenal growth in the use of communications services (e.g. mobile phones) and
general economic growth in other industries that utilise radio communications (e.g. the
transportation industry) has led to increased demand from organisations for radio
frequencies. There are, however, physical limits on the overall range of radio frequencies
that can be used by currently available communications technologies. Additionally, certain
frequencies are more suited to specific uses (e.g. low-frequency signals are more suitable
for long-range transmissions, as they can travel further and penetrate walls more easily). As
a consequence, in many cities, regions or nations across Europe, the demand for certain
frequency ranges exceeds the available supply of spectrum. Thus, mechanisms are required
for distributing this valuable resource amongst the large number of organisations seeking
access to it.
In the traditional approach to managing spectrum access, which we call ‘command-andcontrol’, the state controls the spectrum and decides how frequencies are distributed. It
decides the allocation – what services and technologies can be used in specific frequencies
– and the assignment of spectrum – who gets access to particular frequencies, in which
geographical area and for how long.
This administrative approach is poor at responding to changing market circumstances such
as technology innovations or shifting market demand for services that may affect demand
for spectrum. The approach is inherently inflexible, as it responds reactively to changing
circumstances; changes to spectrum allocation or assignment may take many years and
involve complex negotiations and lobbying activity at both the national and international
2

See explanation in Chapter 2.

3
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level. This may mean that, for long periods of time, spectrum is not efficiently distributed
across potential uses, with the result that potential welfare benefits to society are foregone.
In addition, the traditional mechanism mainly focuses on avoiding interference between
users and uses rather than maximising the economic benefits derived from the spectrum.
As a result, large amounts of valuable spectrum are left unused, or used in a sub-optimal
way, at any given time.

A possible solution: introducing spectrum trading
An alternative approach to distributing spectrum is to let individuals’ buying and selling
decisions determine who gets access to spectrum and how it should be used. In part, this
can be achieved by governments making greater use of market mechanisms in the primary
distribution of spectrum, such as auctions. A possible further step is to allow the
development of secondary markets for spectrum. This is usually referred to as ‘spectrum
trading’, but actually refers to two distinct policies:
•

trading – the transfer of spectrum usage rights between parties in a secondary market

•

liberalisation – the relaxation of restrictions on the services and technologies associated
with spectrum usage rights, and the ability to reconfigure existing usage rights.3

Introducing trading and liberalisation, either together or separately, could facilitate more
efficient distribution of spectrum, hastening the processes of reassigning and reallocating
spectrum to users and uses that can generate the greatest economic value for society.
Trades could involve simple transfers of existing usage rights or, if liberalisation is
permitted, more complex transactions that result in changes to the technologies and
services deployed using specific spectrum. Trading and liberalisation may also facilitate
further gains in efficiency through increased transparency of the value of spectrum and
enhanced competition, and through increased incentives for innovation.
When assessing the case for introducing spectrum trading, any potential efficiency gains
need to be set against potential costs. Concerns raised about spectrum trading include fears
that liberalisation could unduly complicate the management of harmful interference; that
trading could be abused by firms for anti-competitive reasons; that trading may obstruct
international harmonisation of bands; and that decentralised decisions by individuals in the
marketplace may result in the loss of social, political and cultural benefits associated with

3

Reconfiguration is the ability to redefine an existing usage right, for example by splitting a single spectrum usage right in two, or
amalgamating two usage rights which are adjacent in terms of geography or frequency.
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current use. Further, the case for spectrum trading must be considered alongside alternative
spectrum management approaches, including the introduction of more unlicensed bands.

The challenge: developing practical frameworks for implementing spectrum trading
Where a compelling case for introducing spectrum trading can be established, national
governments and their SMAs face the challenge of developing appropriate frameworks to
facilitate trading and/or liberalisation. The new EU Framework rules for regulation of
electronic communications gives Member States discretion over whether to introduce
trading and liberalisation and how to implement them, but little guidance about the detailed
aspects of a trading framework. Such frameworks would need to consider issues such as:
defining tradable usage rights; rules for co-ordinating interference with liberalisation;
forms of trading; enforcement of rights; systems for managing and monitoring trades; and
implications for competition and international co-ordination obligations. Special
arrangements may be required to manage the transition to a spectrum trading regime. The
optimal approach may also differ across spectrum bands.

The scope for co-ordination of trading frameworks in Europe
Our consultations with European SMAs, spectrum users and other stakeholders have
revealed diverse opinions about spectrum trading – whether trading and liberalisation
should be allowed at all and, if permitted, how it should be implemented in national
markets. Given the real possibility that different Member States will adopt different
approaches to the introduction of trading, it is important to consider whether this could
create barriers to the development of the Single Market.4 In particular, we must consider
whether there might be overall gains in welfare if spectrum trading frameworks were
co-ordinated across Member States.
By co-ordination, we do not suggest that the actual allocation of spectrum to different uses
should be common across European states. Rather, we are concerned with whether there are
policy concerns that arise from frameworks for spectrum trading (including whether trading is
allowed at all) being dissimilar across states.
In order to explore the case of European co-ordination of spectrum trading frameworks, we
develop a methodology to assess the impact of co-ordination measures on the benefits and costs
associated with introducing spectrum trading. We begin by looking at high-level issues, i.e.
4

The European Single Market is a grouping of all EU and EEA Member States which allows for free movement of goods, services,
capital and persons between countries.
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whether there is a case for introducing trading and/or liberalisation as broad policies across all
Member States. We then examine: the impact of co-ordinating detailed aspects of spectrum
trading frameworks; the applicability of co-ordination measures to different spectrum bands;
and possible policy instruments for implementing co-ordination. This analysis is used to
develop a series of recommendations for the European Commission on its potential future
approach towards the introduction of spectrum trading in Europe.

1.2 Structure of this report
The report is structured in four main parts, as described below.
► Part A: Access to radio spectrum and the role of secondary trading

Part A provides background on spectrum management methods and explains how spectrum
trading can be used to assist spectrum management. It consists of the following chapters:
•

Chapter 2: Why access to spectrum matters examines the key role that access to radio
spectrum has in generating economic welfare across Europe

•

Chapter 3: Systems for distributing spectrum examines the benefits and drawbacks of
traditional approaches to managing access to spectrum

•

Chapter 4: Benefits and limitations of spectrum trading discusses the potential benefits
and costs of introducing spectrum trading

•

Chapter 5: Spectrum trading in practice looks into the experience of spectrum trading
worldwide, in Europe and elsewhere, and gives practical examples of how trading
affects users.

► Part B: Implementation of secondary trading

Part B addresses the challenges involved in implementing spectrum trading. The following
implementation issues are discussed:
•

Chapter 6: Rights and obligations considers the creation of tradable usage rights,
possible forms of trading, interference management, expiry and reclamation of rights,
and the enforcement of these rights

•

Chapter 7: Systems for managing and monitoring trading discusses the significance of
making information on trades available and appropriate trading mechanisms
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•

Chapter 8: The impact of spectrum trading on competition deals with competition
issues that may arise from the introduction of spectrum trading

•

Chapter 9: International obligations and co-ordination of spectrum use looks into the
implications for spectrum trading of international and EU spectrum allocation
frameworks

•

Chapter 10: Transition issues focuses on issues that would arise in any transition to
spectrum trading in Europe, given the current usage of radio spectrum

•

Chapter 11: Applicability of spectrum trading to different bands, users and uses
reviews the applicability of spectrum trading to individual services and users in
different radio spectrum bands.

► Part C: Member State frameworks and stakeholder perspectives

Part C gives an overview of current European approaches to spectrum trading and the
views of the European radio communications industry towards spectrum trading:
•

Chapter 12: Member State approaches to spectrum trading summarises the status of
current approaches towards spectrum trading in EU Member States, EEA and
Acceding Countries

•

Chapter 13: Stakeholder perspectives gives an overview of the responses of the radio
communications industry to our consultation on the introduction of spectrum trading.

► Part D: The Community dimension

Part D considers the extent to which there is a Community dimension to spectrum trading
and what actions could be taken at the Community level to benefit Member States.
•

Chapter 14: Is there a Community dimension to spectrum trading? describes our
objectives and the three-step methodology developed to examine the Community
dimension to spectrum trading

•

Chapter 15: Overall approach to co-ordination of spectrum trading explores the
appropriate broad policy to co-ordination of spectrum trading across Member States

•

Chapter 16: Co-ordination of detailed aspects of spectrum trading explores the scope
for co-ordination of detailed aspects of spectrum trading regimes, identifying areas
where co-ordination could enhance the associated benefits or mitigate the costs of
trading and/or liberalisation

7
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•

Chapter 17: Co-ordination measures and implementation examines the applicability of
co-ordination measures to different spectrum uses and users, and the suitability of
available policy instruments for implementing these measures

•

Chapter 18: Recommendations presents our recommendations on both the broad
approach that the European Commission should take towards co-ordinating trading and
liberalisation, and the co-ordination of detailed aspects of spectrum trading frameworks
– as well as the appropriate policy tools to implement these recommendations.

► Annexes

In addition, the report contains a number of supporting annexes:
•
•
•
•

Annex A: Case studies of the introduction of spectrum trading in Australia, Canada,
Guatemala, New Zealand and the USA
Annex B: The results of the preliminary hearing with national spectrum authorities
Annex C: The results of the study questionnaire
Annex D: An overview of the public workshop held on 11 December 2003.

Part A: Access to radio spectrum and the role of
secondary trading

2 Why access to spectrum matters
This chapter examines the key role that access to radio spectrum plays in generating
economic welfare in Europe. By ‘welfare’, we mean the sum of net benefits resulting from
spectrum being used in particular ways, including both the private benefits to the user and
any wider benefits to society. We observe that at many frequencies spectrum is scarce –
there is excess demand over supply – and thus decisions about who can use spectrum and
how it is used have substantial impacts, not just for spectrum users but also for their
suppliers and customers, and thus for society in general.

2.1 Economy-wide benefits of spectrum usage
The development of communication technologies exploiting radio spectrum has been a
major innovation of the last century. It has enabled new and more effective forms of voice
and data communication, both between people and between machines. Communication
services, such as broadcasting and mobile telephony, have emerged as mass-market
consumer products, generating huge economic value. Radio-spectrum-enabled services are
also important inputs into other economic sectors. For example, taxi firms utilise selfprovisioned private mobile radio (PMR) systems, fixed links are used to improve the
efficiency and cost-effectiveness of telecoms trunk networks, and radio is used by
aeronautical and maritime services for communications, navigation and surveillance
functions. Associated telecoms equipment manufacturing has become an important
economic sector in its own right, creating many jobs across the EU.
A report by the UK Radiocommunications Agency (RA) in 20025 estimated the total value
of radio spectrum for the UK at GBP24 billion (EUR35 billion), based on the combined
estimate of consumer and producer surplus associated with uses of the spectrum.
Extrapolating this total on a GDP-weighted basis suggests that the total value of radio
5

Radiocommunications Agency, The Economic Impact of Radio (April 2002). Note that the Agency ceased to exist at the end of
2003; its duties have been assumed by Ofcom, the UK Office of Communications.
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spectrum across the 28 European countries is in excess of EUR200 billion, i.e. between 2%
and 2.5% of European gross product. Particularly high values are attached to frequencies
that have been allocated by spectrum regulators for mass-consumer services, such as
broadcasting and public mobile telephony.
Any delays in deployment and take-up of spectrum-derived services where there is
significant end-user demand could have large costs for society. This is particularly true for
new services, which are likely to be dependent on access to spectrum to operate. Even for
existing services, delays in spectrum availability could have a detrimental impact on
investment and competition.
For example, in 1997, Hausman estimated that the total cumulative cost of delays by the
Federal Communications Commission (FCC) in making spectrum available for use by US
mobile network operators was around USD100 billion.6 This represents lost consumer
surplus. Such estimates of the economic benefits of spectrum, based on the willingness to
pay for it, do not capture all the wider social benefits of spectrum use. Spectrum is a key
input into many sectors considered to have high social value, such as emergency services,
defence and public service broadcasting, which contribute to the public good or generate
considerable positive social externalities.7 Unlike most other inputs into these sectors
(labour, equipment, power, arms, etc.), spectrum is often presented free-of-charge or at low
cost rather than purchased in the marketplace. This raises the questions: to what extent
would such services be offered to the public, and in what manner would the services be
delivered, if the spectrum users were explicitly subsidised in terms of money (to either
acquire radio spectrum at market prices or put it to some alternative use) instead of
implicitly by receiving free radio spectrum? If the answer to this question is that providing
the subsidy as money rather than as spectrum would lead to a different outcome, we can
conclude that the implicit subsidy of free spectrum is leading to an inefficient outcome.

2.2 Spectrum scarcity
Radio spectrum is typically defined as the part of the electromagnetic spectrum that lies
between frequencies 3kHz and 3000GHz, although with present technology it is only
practical to exploit spectrum below 100GHz. Different frequencies have different
properties and are suitable for different uses. Generally, lower-frequency signals travel

6

Hausman, J.A., Valuing the effect of regulation on new services in telecommunications, Brookings Papers on Economic Activity,
Microeconomics (1997), p 2.

7

Certain uses of spectrum may also have negative social externalities, for example environmental or health concerns associated
with radio masts.
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long distances and can penetrate dense material (such as walls), making them most suitable
for covering large areas (e.g. television and radio broadcast transmissions).8 Higherfrequency signals travel shorter distances, which means that the frequency can be
re-utilised more (thereby increasing the overall capacity that can be obtained from the use
of the frequency in a given area).
Other technical limitations also affect the usefulness of particular frequencies. For
example, mobile services currently only work effectively at frequencies below 3GHz.
Certain frequencies are also required for specific scientific applications (e.g. meteorology
and radio astronomy) and these cannot be substituted. Nevertheless, in general, new
technological developments (e.g. digitalisation) are both increasing the efficiency with
which spectrum can be used (more information is transmitted using less spectrum) and
extending the upper range of frequencies that can be used for different types of services.
There is increasing flexibility in how spectrum at different frequencies can be used to
deploy certain types of service.
Historically, radio spectrum has been divided on an internationally agreed basis, into a
number of blocks (or frequency bands) which are identified for use by one or more types of
service. For illustrative purposes, usable spectrum can be grouped into four broad
categories, which are applicable across all EU countries:
•

below 1GHz (and above 30MHz) – mainly taken up by broadcasting, defence, private
mobile radio and mobile telephony

•

between 1–3GHz – mainly utilised for defence, civil aviation, telecom operators’ fixed
links, broadcasting, satellite communications and mobile telephony

•

between 3–30GHz – defence, fixed links and satellite communications

•

above 30GHz – only suitable for short-range communication such as fixed links; these
frequency bands are largely unexploited.

In practice, the suitability of spectrum for a particular service may be further constrained
by the availability of equipment, which may be designed for only a small frequency range.
In turn, the availability of equipment is often driven by regulatory decisions which specify
technology requirements for particular frequencies. Although new equipment to provide a
particular service at different frequencies could be commissioned, often there will be scale
economies in manufacturing and so this will only be commercially viable if (a) there is

8

Low frequencies can also be used for short-range applications by limiting the power level of transmissions. For example, 802.11b
wireless LAN services are provided over a short-distance in a relatively low frequency band (2.4GHz).
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sufficient demand across national markets; and (b) a sufficient number of national
regulators permit the service and technology in the different frequency bands.
As our discussions with European SMAs illustrate, many countries now face excess
demand for spectrum in frequency bands between 30MHz and 30GHz, especially bands
used for PMR, mobile telephony, terrestrial broadcasting and fixed links (see Chapter 13
and Annex B). Wherever spectrum is scarce, this implies that there is an ‘opportunity cost’
associated with distributing the spectrum to particular uses and users. The opportunity cost
is the value associated with the best alternative use/user of that spectrum. In general,
welfare is maximised if, in all circumstances, the value associated with current uses and
users of the spectrum is always greater than the opportunity cost. In order to pursue this
objective, it is necessary to develop some means for distributing spectrum efficiently and
prioritising access between uses and users.

2.3 Interference and spectrum scarcity
The amount of spectrum technically suitable for a particular application is limited.
Furthermore, it is not possible for users to share this spectrum indiscriminately (for
example, with many users transmitting on the same frequency) because one organisation’s
use of frequencies may impair the use of those frequencies by another user by causing
harmful interference for another user. Hence, there is a direct relationship between harmful
interference in technical terms and spectrum scarcity in economic terms.
Economic scarcity occurs whenever the demand for a good would exceed available supply if
the good were freely available. This is typically the case for radio spectrum below 30GHz. If
there is scarcity, some mechanism is necessary to resolve these competing and inconsistent
demands. This could be a market mechanism, effectively setting a price to equalise supply and
demand. Alternatively, there might be some form of rationing of demand, as with a first-comefirst-served mechanism. Note that even with unlicensed spectrum use there is effectively
rationing, in that there are restrictions on power levels and the nature of the technology used in
order to limit the potential for harmful interference.
Radio communications systems suffer from interference when the receivers are unable to
sufficiently discriminate the signal(s) they are supposed to receive from other radio
communications transmissions also picked up by the antenna. Typically, such interference
occurs when different radio communications users are using the same (or a similar)
frequency, are within close geographical proximity to each other, and/or transmitting at the
same point in time.
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In addition to interference arising from specific (unwanted) transmissions in the vicinity of
the receiving equipment, the receiver also has to distinguish the wanted communications
signal from the general noise9 that exists across all frequency bands. Radio receiving
equipment is designed to cope with general noise but may not be optimised to cope with
interfering signals, as it is more costly to produce receivers that have a high tolerance of
interference (i.e. receivers that still function under high noise levels). Equipment used by
consumers is often particularly vulnerable to interfering signals, as low manufacturing
costs are often critical to downstream business models. This is especially true for legacy
equipment, such as analogue television and radio receivers, used for services that were
introduced when pressure on spectrum use was less intense. Therefore, interference is not
determined solely by the characteristics of the transmitter, but jointly by the characteristics
of the transmitter and receiver.
Interference can be a minor problem (for instance causing degraded reception quality, such
as the background noise heard when listening to an analogue FM radio) or may lead to total
black-out of a wireless communication. The practical problems caused by interference vary
considerably. One service may not tolerate any interference at all (for instance, safety-oflife services such as air traffic control communications) while a total black-out of another
service may not be essential (for instance, the possibility of using PMR frequencies for
taxi-cab communications in a remote region).
SMAs seek to prevent harmful interference from arising by ensuring that:
•
•
•

transmissions using the same (or a similar) frequency are sufficiently geographically
separated
transmissions at the same location (or nearby) are sufficiently separated in frequency terms
transmissions at the same location using the same frequency do not occur at the same time.

In cases where harmful interference does arise, a number of techniques can be used to
reduce or eliminate this interference (at differing costs). Examples of such techniques
include:
•
•
•
•

9

terminating the transmission of one (or more) of the interfering signals
terminating the use of the receiver which is suffering from interference
changing the frequency of one or more of the transmitters (and also of their associated
receiving equipment)
geographically relocating one or more of the transmitters or one or more of the
receivers

Such noise primarily arises from natural emissions at radio frequencies across the universe although the use of man-made radio
communications systems increases the level of background noise.
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•
•
•
•

improving receiver discrimination by adding or replacing equipment to filter out
unwanted signals
using different codes for the transmission of the different systems (e.g. spreading codes
used for spread-spectrum systems)
altering the height of the transmitting or receiving antennas
various other technical solutions, e.g. altering the tilt angle of transmitting or receiving
antennas, change the polarisation (horizontal, vertical) of transmissions, etc.

One solution to managing the potential for interference between applications is to create
national regulations for managing access to spectrum. Such national rules are considered a
justifiable solution, as spectrum is typically viewed as a public resource, which implies that
the government should take ultimate responsibility for distributing access rights. Under the
traditional spectrum management approach, rules governing the use of radio spectrum are
developed in large part from engineering calculations as to how close two users or uses can
be to each other (spatially or in terms of frequency) without causing harmful interference.
Rather than develop general rules across multiple frequency bands, spectrum managers
have traditionally developed distinct rules for each frequency band, tailored to prescribed
technologies. These rules specify an amount of spectrum, known as a guard band10, that
should lie idle between two users, in order to mitigate interference.
SMAs’ calculations of the potential for interference tend to be conservative: through the
extensive use of guard bands, they seek to ensure that harmful levels of interference do not
occur. It is unsurprising that SMAs behave in this manner, as interference problems are
immediately observable and are likely to result in a vigorous response from spectrum users,
whereas whether spectrum is efficiently allocated and assigned is less immediately
obvious. Partially as a consequence of this conservatism, large amounts of spectrum remain
unused at any given time. Put differently, the emphasis in existing management systems on
minimising interference of all types and at all times may be creating unnecessary spectrum
scarcity in the most attractive frequency bands.
In addition, as spectrum allocation is closely tied to existing technologies, existing
management systems tend to be inflexible towards technological change. Incumbent users
enjoy a privileged position. Because they are protected from interference, the incentive to
introduce more costly but more spectrally efficient technologies is reduced. This, in turn,
dampens incentives for equipment manufacturers to develop more efficient technology, as
it may not be readily adopted. Equipment manufacturers whose technologies have been
adopted into regulations are likely to have a strong incentive to preserve the status quo.
10

An example of a guard band is the ‘silent’ range of frequencies between two adjacent analogue FM stations.
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Pressure for change is most likely to come from outsiders who do not currently have access
to spectrum, but such lobbying will take time, and outsiders may be less influential than
insiders currently using spectrum.
As radio signals do not respect national boundaries, it is also necessary to have some
means of distributing the rights to use spectrum between different countries, including the
right to be protected against interference from signals from other countries. This process is
referred to as international co-ordination. In densely populated regions, such as Western
and Central Europe, significant cross-border co-ordination of spectrum use is required.
Traditionally, European countries have taken similar, administrative approaches to
spectrum management, and have more or less followed the recommendations of
international spectrum co-ordination bodies such as the ITU (International
Telecommunication Union) and CEPT (Conférence Européenne des Administration des
Postes et des Télécommunications). This approach has made both national and crossborder co-ordination of spectrum use much easier, but this ease of international
co-ordination has been achieved at the cost of reducing the flexibility with which spectrum
can be used, which in turn may cause substantial welfare loss.

3 Systems for distributing spectrum
In this chapter, we examine the systems that SMAs use to distribute access to radio
spectrum. Distribution encompasses decisions on both allocation (the type of use) and
assignment (the user). Allocation and assignment of spectrum by SMAs are generally
referred to as primary processes, because they govern the ‘initial’ distribution of spectrum
(this definition includes spectrum that is reclaimed by the SMA for redistribution). This is
distinct from secondary processes (trading and liberalisation), which concern the
re-allocation or re-assignment of spectrum by users once spectrum has already been
distributed by primary processes.
Historically, SMAs have relied almost entirely on primary allocation and assignment to
determine the distribution of spectrum, with little or no secondary market activity being
permitted. Further, most allocations and assignments have been decided through
administrative decisions rather than market mechanisms. Primary assignment procedures
have evolved significantly in recent years, for example with the widespread use of auctions
and the creation of unlicensed spectrum bands, but they generally fail to provide ongoing
flexibility that could allow spectrum use and users to respond quickly to subsequent
changes in market demand and technology. Moreover, despite increased use of market
mechanisms for primary assignment of spectrum, continuing restrictions on the use and
transfer of spectrum introduce artificial scarcity. These constraints mean that existing
spectrum distributions are inefficient; they generate less economic welfare than they could,
thus depriving society of potential benefits.
In the following sections, we explain the goal of efficient use in spectrum distribution and
analyse the potential models available to spectrum managers for primary distribution of
spectrum. We then review the strengths and weaknesses of different approaches to primary
allocation and assignment. This discussion serves as a backdrop to the analysis in
Chapter 4 on the potential benefits and costs of facilitating secondary market activity
through the introduction of spectrum trading.
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3.1 Efficient use of spectrum
Ideally, spectrum should be distributed efficiently, which means giving access to the
combination of uses and users that maximises economic welfare, subject to taking account
of social and public policy concerns that may not be reflected in the willingness to pay for
spectrum by users.11 The general goal of “efficient use of spectrum” has been embraced by
the European Parliament and Council12, and is widely recognised by SMAs. In our
discussions with SMAs, a majority identified “efficient” or “optimal” use as a fundamental
policy goal in their choice of instrument for determining access to spectrum (even though
there appear to be differences in the emphasis that SMAs put on achieving other policy
goals such as ‘fair distribution’ of usage rights).
A central insight in economics is that free exchange tends to move resources to their
highest valued use, and hence the most efficient outcome.13 In order to facilitate free
exchange, a legal framework is required defining ownership and other entitlements that can
be traded, such as the right to use spectrum, or the right to be protected from interference
when using radio spectrum in a particular way.
A further insight, known as the Coase Theorem, is that:
“the initial allocation of a good [i.e. determining who controls what] does not matter from
an efficiency perspective so long as property rights are clearly defined and the goods can
be freely exchanged – because, provided that there are no frictions in the trading process,
exchange will lead to an efficient outcome.”14
In other words, so long as goods have clear ownership rights attached, initial misallocation
will be cured in the market by free exchange. How rights are initially allocated to parties
does not affect the efficiency of outcomes, as this simply provides a starting point relative
to which trades can occur (although the initial allocation of rights clearly does have
implications for fairness and equity between the parties). For example, assume that there
are two spectrum users using adjacent frequencies, and that the initial distribution of rights
and obligations between them is inefficient. The two users should have an incentive to
revise their rights and obligations through trade. This argument provides a strong
11

This is the economic definition of efficiency. It should not be confused with the use of efficiency as a more narrow, radio technical
term, e.g. in terms of bit rates per Hz of bandwidth, etc.

12

13

See Articles 8 and 9 of the Framework Directive.
Where there are externalities, the willingness of users to pay for spectrum may not reflect the social benefit they would generate
from it, and unrestricted free exchange may not give rise to the most efficient outcome.

14

Coase R., The Problem of Social Cost, Journal of Law and Economics 1 (1961).
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theoretical underpinning for the use of market mechanisms in determining access to
spectrum.
The Coase Theorem, although derived under the assumption of a perfect market, has wide
applicability. However, there may be instances of market failure, which may lead to the
market delivering sub-optimal outcomes. With respect to spectrum, these failures could
occur either in relation to the upstream market for spectrum or the downstream market for
services. For example:
•

If there are significant transaction costs, perhaps because it is costly to undertake
negotiations or enforce private agreements, then efficient trades may not take place.
For example, if rights to protection from interference between two users are unclear, it
may be expensive and time-consuming for the two users to reach an accommodation.
Further, where there is competition between many small users and one large user for
scarce spectrum, the costs of dealing with the small users may give rise to substantial
frictions. This could prevent the large user from purchasing from the small users, or the
small users coming together to purchase from the large user. The status quo allocation
may persist even if it is inefficient.

•

If downstream markets (e.g. the market for mobile telephony services) are
uncompetitive, or if market power could be gained by acquiring spectrum, then the
party with the greatest willingness to pay for spectrum may not generate the greatest
social benefits. For example, existing mobile operators might seek to buy additional
spectrum to block a new player from entering the mobile market.

•

There may be positive or negative externalities associated with particular uses of
spectrum which may not be accounted for in market exchanges – for example, the
social benefits associated with the use of spectrum by the emergency services, or
potential health concerns related to the siting of base stations for mobile telephony.
Governments may also have broader public policy objectives, such as the promotion of
cultural diversity in broadcasting, which may not be reflected in the willingness to pay
for spectrum by public institutions, unless these institutions have frameworks for
governance that provide appropriate incentives and financing to acquire the necessary
spectrum to meet these objectives.

•

There could also be a failure in co-ordination in downstream markets. For instance,
there may be greater benefits to society if two parties controlling spectrum decided to
offer the same interconnected service X. However, it is possible that a market outcome
could result in two different services, X and Y, with no interconnection.

22 | Final report on spectrum trading

If market failures are significant, market mechanisms – such as auctions for primary
assignment and secondary trading – may fail to deliver efficient outcomes without
corrective intervention. Nevertheless, this is not in itself an argument against market
mechanisms in general.
First, provided that market failures are not too great in magnitude, the market is likely to
deliver significantly more efficient allocation and assignment than administrative
procedures. Market participants have much better information about the potential users of
radio spectrum than do administrators and this will be reflected in market-based spectrum
allocation and assignment.
Second, many market failures could be addressed directly by relevant policy instruments
rather than through restraints on auctions or secondary trading. For example, competition
problems could be addressed in the first instance through general competition law (and
possibly also merger rules), with specific restrictions on spectrum trading being deployed
only if these more general policy instruments prove insufficient. Similarly, if spectrum is
acquired for an emergency service or public service broadcasting, an explicit subsidy could
be given for procurement of spectrum in the open market, rather than these services being
explicitly protected through the assignment process. This would provide greater
transparency of the cost of using spectrum for broader social objectives, ensure
compatibility with State Aid rules and provide good incentives for public organisations to
use spectrum efficiently and flexibly.

3.2 Spectrum management approaches
Traditionally, decisions on spectrum distribution relate to three main questions:
•
•
•

what type of uses should be allowed (allocation of spectrum)?
who should be allowed to operate the frequencies (assignment of spectrum)?
to what extent should decisions on allocation and assignment be made by the state
(centralised decision making) or devolved to users (decentralised decision making)?
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From these questions, four distinct models for managing access to spectrum can be
identified15:
•
•
•
•

command-and-control
commons model
market model
unrestricted usage model.

As illustrated in Exhibit 3.1, each of these models involves a different combination of
centralised or decentralised decision-making in relation to primary and secondary
allocation and assignment. We discuss each of these models in relation to primary
distribution in more detail below; the impact of introducing secondary markets is analysed
in Chapter 5. Note that, in practice, it is often possible to combine elements of different
models, for example using auctions to assign spectrum under the command-and-control
model.

15

For a related description of the first three models, using slightly different definitions, see FCC Spectrum Policy Task Force, Report
of the Spectrum Efficiency Working Group (November 2002), ET Docket No. 02-135, p.35. See also Stumpf, U and Nett L.,
Institutional Arrangements for Frequency Trading no. 50, 2nd quarter (2003), pp193-214.
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Exhibit 3.1:

Models for managing access to spectrum
Command-and-

Commons

Market model

control

Primary
allocation
(type of use)

Primary
assignment
(who uses
the spectrum)

Secondary
allocation
and
assignment

Unrestricted
usage

Centralised
allocation:
The state makes
decisions on
allocation.
Spectrum use is
tied to specific
services and/or
technologies.

Centralised
allocation:
The state makes
decisions on
allocation.
Spectrum use is
tied to specific
services and/or
technologies.

Decentralised
allocation:
The type of use is
decided by the
owner of the usage
right (i.e.
‘devolved’ to the
market).

Decentralised
allocation:
Users have
complete
autonomy over
how they use
spectrum.

Centralised
assignment:
The state is also
responsible for
primary
assignment of
usage rights,
normally on an
exclusive-use
basis.

Decentralised
assignment:
An unlimited
number of
unlicensed users
can utilise the
spectrum. Users
have no formal
rights to protection
from interference.

Mix of centralised
and decentralised
assignment:
The state is
responsible for
primary
assignment of
usage rights,
normally on an
exclusive use
basis. However,
this is done using
market
mechanisms e.g.
auctions.

Decentralised
assignment:
Anybody can
access spectrum.
There are no state
controls or
protection for
users.

Secondary
assignment
(trading) is
prohibited and
secondary
allocation is not
liberalised

Not applicable, as
there are no usage
rights to trade.

Secondary
allocation is
liberalised and
trading is
permitted.

Not applicable, as
there are no usage
rights to trade.

Command-and-control
This is the traditional approach used across most of the world. Government institutions
(typically SMAs) are responsible for making decisions on both frequency allocation and
assignment (i.e. both how spectrum is used and who uses it). Decisions on allocation are
made first and have an impact on assignment as many potential users may be excluded
because of restrictions on use. No changes to the allocations or assignments through
secondary market activity are typically allowed.
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In order to utilise specific frequency bands, organisations must obtain a licence or right of
use from the SMA (in the new EU Framework,16 licences or usage rights to access
spectrum are referred to as ‘rights of use’). Usage rights define the services that can be
deployed and often additional obligations on users, for example with respect to equipment
standards, power limits, service quality and build-out requirements.17
Users have no formal role in decisions on the use of particular spectrum blocks, though in
practice users and other non-government stakeholders may have a significant influence
over state decisions. In determining the supply of spectrum for any particular use,
governments may attempt to estimate potential market demand and engage in extensive
consultations with interested parties. Such activities take place on both a national and an
international level, in the latter case through institutions such as the CEPT and ITU. These
processes ensure that command-and-control decisions are, at least in part, responsive to
market developments. On the other hand, consultation processes and international
co-ordination introduce substantial lags and create strong incentives for lobbying activities
(a potentially expensive and time-consuming use of resources).
Command-and-control is very effective in co-ordinating the use of spectrum to prevent
harmful interference, both at a domestic and international level. It does, however, place a
huge responsibility on spectrum authorities to pick appropriate uses, technologies and
users. SMAs inevitably have limited information about the potential uses and users of
spectrum and the potential value they enable. As the variety of spectrum uses and
associated technologies increases and spectrum demand expands, so the likelihood
increases that governments will make inefficient allocations. Moreover, the administrative
burden inevitably means that such a system is slow to respond to technological innovation
and the development of new tastes and needs in the market. Concern that the present
system is often delivering inefficient allocations and assignments, and is slow to address
inefficiency, has led to increasing interest in reducing many of the restrictions on usage in
favour of a more service- and technology-neutral regime, regardless of whether spectrum
usage rights are tradable.

16

17

See Section 12.2 below.
Historically, most spectrum bands have been co-ordinated across European countries, on the basis of ITU and CEPT decisions
and recommendations, as well as EU legislation. Typically, there are strict rules about the type of service that can be offered; in
many cases there are also restrictions on the type of technology that can be used to provide the service. For example, across
Europe, the 1880–1900MHz band is reserved for cordless telephony using the DECT standard, while the 905–914MHZ and 950–
959MHz bands are reserved for mobile operators using GSM technology.
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Commons model
Under the commons model – also known as the open access or unlicensed spectrum model,
the state is involved only in decisions on the type of use (allocation) for specific spectrum;
there are no restrictions on who can use the spectrum for the specified service or
technologies (assignment). Thus, an unlimited number of users share access to the
frequencies under consideration without the need for individual spectrum licences. Users
do not have any formal right to protection from interference, but are instead protected by
technical standards established through standards committees and governments, and
etiquettes (for instance the assumption that users will abstain from unnecessary use of the
spectrum that they share).
The commons model has historically been deployed for services/technologies where there
are many small, non-commercial users and the costs of interference are considered to be
small relative to the cost of granting exclusive usage rights – for example, for maritime
radio, citizen’s band and amateur radio. The model co-exists with the more extensively
used command and control approach. Indeed, commons users are indirectly protected to
some extent because of the traditional planning system, which tends to protect existing
allocations when new ones want to share the spectrum. Reflecting the key role of the state
in initial allocation decisions, the process is also subject to heavy lobbying activity.
There is currently a trend towards increased use of the commons model, which has created
debate between supporters of this approach and those advocating the market model.
Demand for unlicensed spectrum is being driven by the development of short range (low
power) devices, which can be used for a variety of commercial and non-commercial
activities, such as broadband access and wireless networking.

Market model
Under the market model, the state is responsible only for the initial assignment of usage
rights. An assignment process is used to devolve decisions over usage (allocation) to ‘the
market’. This will normally involve the award of exclusive rights – which are akin to
property rights – through a market mechanism (e.g. an auction). Usage rights are
technology- and service-neutral, but technical rules governing emissions are still necessary
to protect users against harmful interference from their neighbours. In practice, such rules
(together with other obligations imposed for public policy reasons) may constrain
autonomy in decisions over usage.
The market model is usually presented as a direct alternative to command-and-control.
Proponents argue that it should lead to greater welfare being generated through spectrum
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use, as markets should be more effective than governments in identifying the most efficient
uses for spectrum. As we explain below, assumptions about the superiority of markets do
not hold true under all circumstances.
In theory, the removal of the state’s role in allocation decisions should also reduce the
scope for lobbying. In practice, there is still plenty of room for dispute over the terms of
any transition from a command and control environment to one with ‘liberalisation’ of use.
What we term the ‘market model’ is not the same as the use of market mechanisms to
assign spectrum, as these could potentially be adopted under the command-and-control
model. A further, key element of the market model is to allow the transfer of usage rights
through secondary markets, as this will increase the scope for the use of spectrum to
change in response to market developments.
Unrestricted usage model
The unrestricted usage model is not so much a management as a ‘non-management’
model. It is considered by some as a ‘true’ commons model, as the state plays no role in
either allocation or assignment. Users are free to deploy any service or technology (subject
only to restrictions on interference with neighbouring bands where a different model is
employed). This model is impractical for dealing with many existing technologies, as it
could not guarantee them sufficient protection from harmful interference. Nevertheless, the
development of low-power and polite technologies raises the possibility that the commons
model could in future look more like this model, as specific restrictions on technologies
and services give way to more generic controls on power levels and transmission/reception
characteristics.
***
Command-and-control, the commons model, the market model and the unrestricted usage
model all have particular strengths and weaknesses. Each of these models – with the
possible exception of the unrestricted usage model – has a potential role depending on the
case at hand. Essentially, the task for governments in determining the most appropriate
framework for organising access to spectrum is to identify the combination of systems that
will result in the most efficient use of the spectrum, taking into account not just the
willingness of users to pay for spectrum, but also broader social welfare and public policy
objectives. In order to illustrate the relative merits of the different approaches, we now
review their use in allocation and assignment.
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3.3 Spectrum allocation
There are two basic approaches to determining how spectrum is allocated to particular uses
and technologies:
•

administrative – the SMA decides what specific frequency blocks will be used for, as
with both the command-and-control and commons models

•

service/technology-neutral – users determine how to use the spectrum, subject to
restrictions on not generating interference, as with the market model.

The advantages and disadvantages associated with these two approaches are summarised in
Exhibit 3.2.
Exhibit 3.2:

Advantages

and

disadvantages

of

administrative

versus

service-neutral

Advantages

approaches to spectrum allocation

18

19

Administrative

Service/ technology-neutral

(Command-and-control model)

(Market model)

Facilitates co-ordination of
interference management both at the
national and international level.

Should generate more efficient outcomes,
especially if combined with greater use of
market mechanisms:

There may be economies of scale in
equipment resulting from
concentrating users in particular
bands and/or defining equipment
standards.

• spectrum allocated to the
uses/technologies that will generate
highest value (static efficiency)18

Governments can consider a broad
range of public policy objectives, not
just economic efficiency.

• greater scope for reallocating spectrum in
response to technical change and shifting
demand (dynamic efficiency).
Strong incentives for the development and
deployment of more spectrally efficient
19
technology.

For an explanation of these economics terms, refer to Chapter 4.2 below.
For example, ‘cognitive’, ‘self-protecting’, ‘polite’ or ‘software-defined’ technologies, whereby transmissions channels are
dynamically selected and transmission power is adjusted, in order to minimise interference.

Disadvantages
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Administrative

Service/ technology-neutral

(Command-and-control model)

(Market model)

Governments are not best placed to
pick the best use or technology for
spectrum. May pick wrong
uses/technologies and assign too
much or too little spectrum to a
particular use.

Potential interference issues are less
predictable. This could potentially create
difficulties if rights are not clearly defined
and/or the SMA is using a mixture of
administrative and market models.

The system is inherently inflexible
and slow to respond to changes in
demand and technology.
Vulnerable to lobbying and rentseeking behaviour. Emphasis on
preventing harmful interference may
imply bias towards established uses
over new technologies and leaving
spectrum unused.

Potential allocations may not be consistent
with international agreements, with the
result that there is less opportunity for
harmonised allocations (with possible
knock-on implications for economies of
scale in equipment deployment,
interoperability, etc).
Intervention may still be required to
address market failure and/or public policy
concerns.

A number of SMAs outside Europe have, to varying degrees, moved to more liberal,
service- and technology-neutral regimes. These include Australia, Canada, Guatemala,
New Zealand and the USA, whose experiences we review in Annex A. To date, there have
been relatively few spectrum reallocations, i.e. changes in the type of service or technology
deployed in particular bands. We highlight some notable instances in Chapter 5.1. In
general, Australia, Guatemala and New Zealand have taken a very liberal approach towards
service restrictions, whereas Canada and the USA have maintained existing band plans and
been more cautious about allowing change of use.
Although the new EU Framework supports a move to greater service/technology neutrality,
in practice European SMAs still have significant discretion to mandate particular services
or technologies on grounds of concerns over harmful interference or national policy
objectives. If the SMAs determine that a particular use of radio spectrum raises the risk of
more than negligible harmful interference, then under the Authorisation Directive they can
require individual usage rights and apply a greater set of conditions to those uses than they
otherwise could for all other communications networks and services.
Within Europe, the majority of all allocations (and hence licence assignments) are still
service-dependent (see Annex B). In our discussions with national authorities, there were
three SMAs – the Netherlands, Sweden and the UK – that said they were striving to make
usage rights more service independent in the future. For example, the UK RA has a
“general policy of minimising the extent to which licences restrict the services to be
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provided and technologies to be used.”20 A majority of the countries studied claimed to
have technology-independent usage rights and to be working to achieve greater
technological neutrality, although in many cases it appears that users are ultimately still
subject to quite complicated technical requirements. Overall, the interviews highlight
considerable differences in the pace of any transition to more service/technology-neutral
regimes across European countries.

3.4 Spectrum assignment
In the traditional approach, once decisions on how to allocate spectrum in a particular band
to specific uses, the next step is to determine how to assign usage rights for that spectrum
to particular users. There are two basic approaches:

20

Commons model
(unlicensed
spectrum)

In this approach, there are restrictions and obligations on the type of
use and technologies that can be deployed in the band (typically
through restrictions on equipment), but no fees or register of users. This
is potentially an attractive solution when there are many users of
spectrum operating low-power applications, such that any interference,
if it occurs at all, is very localised (e.g. remote-control car door openers
or wireless local area networks). The absence of a formal licence
regime reduces management costs for the regulator and reduces
barriers to entry for users. However, as users have no guarantees of
protection from others operating in the same band, this model is less
suitable21 for high-power applications which involve transmissions that
travel over long distances (e.g. broadcasting, mobile, fixed links).
Furthermore, the restrictions on uses and technologies (especially
power levels) imply an opportunity cost in terms of potential uses
foregone. It may be difficult to reclaim bands used for unlicensed
applications for other uses.

Command-andcontrol and
Market models
(spectrum rights)

Spectrum rights provide authorisation to exploit assigned spectrum
in particular ways and in particular geographical areas. Under the
command-and-control approach, usage rights may be combined
with or associated with apparatus licences which are related to
technology location and frequency They may also specify other

Radiocommunications Agency, Government Response to the Independent Review of Radio Spectrum Management (October
2002), para. 4.6.

21

The development of ‘polite’ radio technologies may improve the scope for sharing of frequency bands over large areas by
unlicensed users.
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technology, location and frequency. They may also specify other
rights and obligations on users, for example service quality and
coverage. Although attaching conditions to usage rights can help
fulfil government policy objectives, however, limiting their
potential uses will reduce their attractiveness and make it more
difficult to alter spectrum use in response to changing demand for
services. Hence, under the exclusive-use approach, conditions
should ideally be limited to the minimum necessary to prevent
harmful interference and achieve policy objectives.
The following sections provide further descriptions of primary assignment mechanisms and
the limitations of these approaches.

3.4.1 Primary assignment mechanisms
Where spectrum rights are created, an initial (‘primary’) assignment mechanism is required
to grant rights to individual users. Three main mechanisms have been used by SMAs:
•
•
•

first-come-first-served
administrative comparative selection (informally known as ‘beauty contests’)
auctions.

Historically, many spectrum rights in European states have simply been handed out on a
first-come-first-served basis. This is appropriate when there is no spectrum scarcity, i.e. the
supply of rights exceeds demand, but where spectrum is scarce a system for selecting the
winners is required. The two principal systems used for primary assignment are
comparative selection and auctions.
Comparative selection is the traditional means of assigning scarce rights, and remains a
standard assignment mechanism in many European countries, for example Finland, France,
Iceland, Ireland, Luxembourg, Malta, Portugal and Spain. This method allows governments
considerable flexibility to evaluate bids on the basis of wide-ranging public-policy criteria,
not just the applicants’ willingness to pay. This approach may be justified where
willingness to pay is perceived not to be a sufficiently good proxy for the social value of
the spectrum. For example, in our discussions with SMAs, most countries indicated that
they will continue to use comparative selection to assign broadcasting rights, owing to
public policy concerns about ensuring cultural diversity of the broadcast content.
Comparative selection also enables governments to set fee levels for rights, rather than
leaving this to the market. The ability to set low fees for rights was cited as a benefit of
using comparative selection by some SMAs, who expressed concern that higher fees
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constituted a ‘tax’ on licensees. Setting fees rather than determining them through market
processes runs two risks: if they are set too high, there may be insufficient demand for the
available spectrum; while if they are set too low, there may be more demand for spectrum
than can be met.
In around half of the countries studied, SMAs indicated that auctions are increasingly
replacing administrative procedures (such as comparative selection) as the preferred
mechanism for assigning scarce spectrum for some commercial uses. For example, the UK,
Netherlands, Germany, Austria, Italy and Denmark, amongst others, have all held auctions
for 3G licences. Well-designed auctions should be economically efficient, ensuring that
licences are awarded to those bidders with the strongest business cases, where this is
reflected in their willingness to pay. Moreover, relative to comparative selection processes,
auctions can be significantly faster and less resource-intensive, and potentially offer
complete transparency, reducing the risk of legal challenge. Some SMAs also identified
revenue generation as a benefit from using auctions, reducing the need for distortive
general taxation. Provided an auction outcome is efficient, revenues are akin to a
“distortion-free tax”, and thus may be an advantageous way for governments to raise funds
to finance their expenditure.22
Spectrum auctions have generated significant controversy, not least because of the very
disparate outcomes of the European 3G contests, with the UK and German auction
generating billions of euros, while other countries (e.g. Belgium and Switzerland) had little
or no competition. Many of the criticisms made against auctions may more properly be
directed at flaws in the design of individual auctions, in particular a failure to understand
the importance of attracting adequate demand23 Nevertheless, it is apparent that since
auctions deliver assignments fixed in time, they may be vulnerable to irrational exuberance
(or depression) in market sentiment, distorting entrants’ business cases. Secondary markets
in spectrum can greatly reduce this problem. Also, the focus on willingness to pay means
that auctions may not be suitable where there are significant social welfare or public policy
concerns associated with particular spectrum bands.
The growing use of auctions has significantly increased the number of spectrum rights in
Europe that are subject to market-based pricing, though even where auctions are not used
governments may still attempt to set prices at market levels. In discussions, more than half
of all European SMAs indicated that they have introduced market pricing for some usage
22

Wolfstetter E., The Swiss UMTS Spectrum Auction Flop: Bad Luck or Bad Design?, Institut f. Wirtschaftstheorie I, Humboldt
Universität zu Berlin (2001), p.6.

23

See Klemperer P., How (Not) to Run Auctions: the European 3G Telecom Auctions (2002), University of Oxford paper No 2002W5 in Economics Papers from Economics Group (2002), Nuffield College.
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rights that are assigned by first-come-first-served or comparative selection, although a
substantial minority only charge on a cost-recovery basis.
Where auctions are not considered appropriate and SMAs prefer first-come-first-served and
comparative selection, a method of setting market-based prices is administrative incentive
pricing (AIP). Pioneered in the UK24 this involves the SMA setting prices for spectrum
usage rights that are intended to reflect the opportunity cost of spectrum use, based on the
marginal value of the spectrum. If prices are set correctly, this should have the effect of
choking off excess demand, such that only the most efficient users will take up available
spectrum. It should also encourage existing, inefficient users to give back spectrum to the
state, to be utilised by more efficient users and or uses. The outcome should in theory
mimic that of a market-based contest, although, in practice, the administrative burden of
setting prices may mean the process is less able to respond to changing circumstances and
uncertain in effect. Unfortunately, calculating prices based on opportunity costs is very
complicated: if prices are set too low, inefficient users will not surrender spectrum, whereas
if prices are set too high, scarce spectrum may remain unused.

3.4.2 Limitations of primary assignment mechanisms
Although the use of auctions or AIP can significantly improve the efficiency of spectrum
assignment in the context of a traditional command-and-control approach, gains in
efficiency will be limited by the efficiency of the initial allocation of spectrum. Introducing
market mechanisms only for assignment may not improve matters much if the spectrum
band is not allocated in the first place to the most efficient services or technologies. There
is therefore much greater scope for gains in efficiency where auctions and AIP are
combined with the removal of service and technology restrictions.
Even an efficient primary assignment mechanism cannot address changing circumstances,
such as an increase in demand for spectrum for a particular service or the development of a
more spectrally efficient technology for a particular service. If such changes occur during
the duration of a usage right, the allocation or assignment can only be adapted when the
right expires. This problem could be addressed by reducing the duration of the rights (and
thus having more frequent auctions) or using AIP with regular reviews. This would
introduce other problems – particularly increased uncertainty of tenure for users – which

24

Cave M., Radio Spectrum Management Review (2002) remarks that “the RA has been in the vanguard of national regulators in
applying pricing to the use of spectrum, with the aim of incentivising more efficient use over time”. Cave recommends that
spectrum pricing should be applied at more realistic (higher) levels and more comprehensively across spectrum use. The UK
Government has indicated that it broadly accepts these recommendations and is now undertaking a comprehensive review of the
current pricing methodology.
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may deter long-term investment. Another option is to issue unlicensed spectrum: with no
restrictions on exit and entry, users have great flexibility to respond to change. As
discussed above, this model is not appropriate for applications that require (some degree
of) exclusive use of spectrum. A more effective solution may be to allow users to trade
spectrum in a secondary market and liberalise its use.

4 Benefits and limitations of spectrum trading
This chapter discusses the potential benefits and limitations (or costs) of introducing
spectrum trading. Specifically, we are interested in the extent to which introducing
secondary markets for spectrum could promote efficiency gains (and thus increase overall
economic welfare) over and above those realisable under existing systems for distributing
spectrum, described in the previous chapter. We envisage that secondary market activity
could involve transfers of spectrum usage rights either with existing restrictions on usage
or with those restrictions relaxed. We observe that there are strong grounds for believing
that spectrum trading could promote more efficient use of spectrum for many downstream
services, but that it is not appropriate in all circumstances.
Section 4.1 defines what is meant by spectrum trading, and Sections 4.2 and 4.3 describe
its potential benefits and limitations. Section 4.4 considers how the impact of introducing
secondary trading depends on whether the initial assignment was efficient and whether
spectrum use is liberalised. Finally, Section 4.5 discusses the possible use of trading
alongside other systems for the distribution of spectrum and 4.6 considers the relationship
between unlicensed spectrum and trading.

4.1 What is spectrum trading?
The concept of ‘spectrum trading’ actually refers to two policies:
•

Trading – the transfer of spectrum usage rights between parties in a secondary market.
The actual trade may take a number of forms, including sale, lease or options.

•

Liberalisation – the relaxation of restrictions on services and technologies associated
with spectrum usage rights (also referred to as ‘change of use’). Liberalisation may
also include the possibility of reconfiguration (redefinition) of existing usage rights, for
example, by separating a single licence in two, or amalgamating two licences which are
adjacent in terms of geography or frequency.
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Introducing trading of rights devolves decisions over assignment of usage rights to
users, allowing the market to determine who has access to spectrum over
Liberalisation of spectrum use devolves decisions over allocation of spectrum to
allowing the market to determine how spectrum is used over time (as envisaged
market model described in Chapter 3).

actual
time.
users,
in the

The potential benefits derived from these policies are closely related. Without
liberalisation, secondary market activity will be limited to transfers of existing usage rights.
Without trading, liberalisation will only enable existing users to switch services and
technologies; alternative users would not be able to access the spectrum. Nevertheless,
trading and liberalisation need not necessarily be introduced together. In general, allowing
trading of existing usage rights with their obligations intact creates few complications for
spectrum management authorities, and could be adopted by itself or as an interim step.
Liberalisation of spectrum use, especially when combined with trading, creates many more
concerns – for example, harmful interference or possible fragmentation of spectrum
allocations – but also offers potentially greater efficiency benefits over time.

4.2 Benefits of spectrum trading
Our analysis in Chapter 3 focused on the potential weaknesses of existing systems for
distributing spectrum. In particular, we observed that the traditional command-and-control
approach is unlikely to promote efficient allocation and assignment of radio spectrum
where there is scarcity. Although introducing market mechanisms into primary assignment
can produce an initial (static) efficient allocation (see below), market demand and
technology can change over time, leading to increasingly inefficient allocations. Allowing
spectrum trading on secondary markets could potentially rectify these weaknesses,
improving the efficiency of initial distributions and allowing efficient change over time.
In principle, introducing spectrum trading should enhance efficiency because it ensures that
users face the opportunity cost of using spectrum, not just at the point of assignment but
throughout the lifetime of their right of use. Put differently, whenever there is an
alternative use or user for existing spectrum that offers a greater return than the existing
one, the present occupant will have a financial incentive either to change its use or to sell
spectrum. This, in turn, creates incentives for all parties involved in the use of spectrum –
not just sellers, but also buyers and equipment manufacturers – to continually monitor
opportunities for better use of spectrum.
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There are two main types of efficiency benefits:
•
•

static efficiency – static efficiency is increased when the total output of a particular
service obtained from using a particular unit of spectrum is increased
dynamic efficiency – dynamic efficiency gains are realised through shifts in the way
spectrum is utilised in response to market and technological change.

There are a number of mechanisms through which the introduction of trading and
liberalisation could increase both types of efficiency, and thus enhance welfare:
•

Direct pressure on users to improve efficiency. Exposing users to the true opportunity
cost of the spectrum that they are using will put pressure on them to make better use of
it or to sell it to someone else who can. Put differently, users are encouraged to achieve
a more efficient balance between capital and spectrum as factors of production. For
example, an incumbent user could invest more in spectrally efficient technologies,
which could increase potential output or free up some spectrum (e.g. guard bands) for
alternative uses. Even if primary assignments were efficient, there may still be
opportunities for gains from trading possibilities that were not present in the primary
assignment round. For example, a spectrum licence holder may be able reconfigure its
usage right, selling or leasing a portion (either a sub-block of spectrum or a limited
geographical area) of its spectrum to other users.

•

Transparency. Static efficiency could also be enhanced indirectly through greater
transparency regarding the value of spectrum, as a result of introducing spectrum
trading. This could be manifested in a number of ways, including:

–
–

•

greater awareness by firms of market entry opportunities
exposure of the true costs of public services using spectrum, as private sales in
adjacent frequency blocks will provide information on potential market value, and
therefore provide a mechanism to exert pressure on public bodies to make more
efficient use of spectrum.

Competition. Static efficiency benefits may also result from spectrum trading
generating increased competition in downstream markets. Spectrum trades could
facilitate competition in three ways:

–
–
–

enabling new or existing operators to realise cost reductions that can be passed on
to consumers
lowering barriers to entry and expansion, as acquiring suitable spectrum through a
trade may be significantly easier than pursuing spectrum through a regulator
expanding the number of competing firms.
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Increased competition is beneficial because it creates incentives for further cost reduction
and for lower prices, which will normally feed through into higher end-user demand.
•

Innovation and shifts in market demand (dynamic efficiency). This is an area where
trading and liberalisation can potentially enhance welfare even if the initial primary
assignment of spectrum was efficient, increasing both the ability of spectrum allocation
to respond to changing circumstances and boosting the incentives to develop new
services and technologies. Essentially, trading and liberalisation are a way of ensuring
efficient reallocation or reassignment of spectrum in response to rapid change. Trading
is likely to have significant advantages over administrative processes in this regard, as
government policies naturally lag the market in their response to new developments.
Moreover, by increasing the scope for spectrum reassignment and reallocation, trading
may facilitate a virtuous cycle of innovation and efficiency gains, with increased
demand for new and improved technologies encouraging investment by equipment
manufacturers.

4.3 Limitations of spectrum trading
The strong theoretical link between trading and economic efficiency (discussed earlier) and the
many practical examples of spectrum trading activity (examined in Chapter 5 and Annex A)
suggest that permitting secondary trading has widespread application to radio spectrum bands.
However, like other market-based mechanisms, such as auctions, the scope for introducing
trading and/or liberalisation for some spectrum bands may be limited owing to:
•
•

•

high (and irreducible) transaction costs – welfare gains through more efficient use of
spectrum may not be realised if transaction costs inhibit trading
market failure – private gains from trade may be more than offset by welfare losses
resulting from market failure (for example, impact on socially valuable services or anticompetitive behaviour)
conflict with public policy – some trading arrangements may be politically undesirable
owing to conflict with other national policy goals.

In these cases, alternative spectrum management models may be appropriate.

Transaction costs
The level of transaction costs – i.e. the expenditure required by buyers and sellers of
spectrum to find each other and agree an exchange – is critical in determining whether
otherwise efficient trades can be realised. Where such costs represent a significant
proportion of the total value of the exchange, otherwise efficient transactions may fail to
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materialise. Buyers will reduce their willingness to pay to reflect these costs, and thus
potentials sellers will not be exposed to the full opportunity cost of their spectrum use.
There are a wide range of measures that can be introduced (or may arise naturally through
the market) to ease transaction costs, for example the use of brokers or publication of
spectrum registers. We review their merits in Section 7.2.
In certain cases, irreducibly high transaction costs may prevent trades. For example, where
there are many anonymous low-power spectrum users, it may be impractical to expect them to
conclude a trade with other users (and indeed, any efforts to do so may be frustrated by some
users attempting to ‘free ride’ on others). Here, the unlicensed spectrum model may offer a
better way of realising the welfare benefits from such users gaining access to spectrum. High
transaction costs, however, may make it difficult for an SMA to reclaim spectrum from
unlicensed use, should it want to switch spectrum back to a usage rights model.

Risk of market failure
A general assumption underpinning expectations of efficiency benefits from trading is that
the private value of transactions (their value to specific individuals) is equal to their public
value (their value to society as a whole). However, this may not be the case where there are
significant externalities (positive or negative) associated with particular uses of spectrum,
or where private valuations reflect the exercise of market power.25 Under these conditions,
it may be necessary for regulatory authorities to intervene to prevent market failure. This
could take the form of attaching conditions to trades and/or usage rights, or even
prohibiting trading altogether in favour of administrative allocation and assignment.
The optimal approach will vary depending on the type and extent of the potential market
failure:
•

25

Public goods / social benefits. Some downstream uses of spectrum deliver additional social
benefits (or costs) not reflected in private valuations, for example emergency services or
broadcasters meeting public-service criteria. If trading is allowed to proceed on the basis of
private valuations alone, these social benefits may be lost. A possible solution to this
problem is for the state to intervene by offering ‘subsidies’ that reflect the extra value of
particular services to society (e.g. via a universal service fund), which can be used by
potential recipients to compete for spectrum on equal terms with other potential users.

Where consumption of an item (e.g. a chocolate) has no impact on others, then the private value will be equal to the public value.
However, if there are externalities resulting from consumption, then the public value could be higher or lower than the private
value. Consider, for example, a smoker who lights up in a crowded room. Here, the negative impact of smoke on other people in
the room must be set against the private value to the smoker, so the public value will likely be lower than the private value.
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If the social benefits from a particular service being available are particularly important –
for example, public good services such as emergency services and national defence – then
it may be preferable to provide them with dedicated spectrum, exempt from freedom to
transfer. Even in these cases, there may be a role for spectrum trading in creating incentives
for public sector users to economise on their use of spectrum at the margins.26 We discuss
this further in Chapter 11.

26

•

Interference co-ordination. Harmful interference to other users is the most likely
externality that could result from liberalisation. The risk of harmful interference also
emerged as one of the main concerns of spectrum stakeholders in the consultation
process. Where there is reconfiguration of spectrum or a change of use, clear rules will
be required defining appropriate rights to protection for all parties. We discuss how
such rules might be formulated in Section 6.3. Where two or more uses cannot be
accommodated in a certain proximity without causing intolerable interference, then it
may be necessary to develop rules that effectively bar such a situation from arising or
at least provide the parties involved with adequate incentives to resolve the problem.

•

Standardisation. There are potential benefits to users and equipment manufacturers
from co-ordinating specific services such that they use spectrum in the same band, or
utilise the same technologies across national markets. On the supply side, spectrum
users may benefit from economies of scale in equipment provision and network
installation. The smaller the domestic market, the greater the potential benefits of
economies of scale from co-ordinating with other markets. On the demand-side, there
may be advantages in terms of the ability of end-users to roam across networks (e.g.
mobile telephony), either domestically or across countries. With a market-based
approach, there is a risk that operators may pursue incompatible approaches, such that
these co-ordination benefits will not be realised. Where these co-ordination benefits are
large, there may be a case for government intervention to co-ordinate usage both within
and across countries. Such intervention is inherently risky, as governments are not
particularly well placed to choose between technologies, and by picking one over
another, may depress innovation and competition across platforms. The GSM band is
often cited as an example of a successful co-ordination at the European level, but it is
much less certain whether there have been any benefits from other such co-ordination
initiatives such as the TETRA band or terrestrial flight telecoms systems. Nonetheless,
for many spectrum stakeholders co-ordination difficulties are the primary concern
related to the introduction of spectrum trading.

Cave M., Radio Spectrum Management Review (2002).
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A related issue is that of the embedded cost of consumer equipment, notably in
broadcasting, and customer inertia in upgrading that equipment. For example, consider
FM radio: if a significant number of radio operators traded their frequencies to
alternate uses, then consumers could be left with unusable receiver terminals. This is
not necessarily a sufficient reason to prevent liberalisation, as it may be efficient to
encourage customers to migrate to new receiving terminals. Where there is a publicly
provided service, however, intervention to co-ordinate a smooth transition that
minimises disruption for consumers may be desirable.
•

Concentration. A concern that many SMAs voiced in our consultation was that
spectrum trading may be abused by market players to monopolise access to spectrum:
companies could seek to concentrate ownership of spectrum for anti-competitive
reasons and/or hoard it for speculative purposes. This is most obviously a risk if
trading is introduced but liberalisation is restricted, as firms may be able to exploit
artificial spectrum scarcity. We discuss possible measures to mitigate competitive
distortions in Chapter 8.

Conflict with public policy objectives
Allowing trading and (in particular) liberalisation could also inhibit the ability of
governments to pursue other public policy objectives, for example the promotion of
particular industry or cultural sectors, or a desire to offer free access to spectrum. These
may not strictly be examples of market failure, as discussed above, as the welfare gains
from such public policy objectives may be ambiguous. In some cases (e.g. state aid), there
may be a need to restrict such policies because of their ‘beggar-thy-neighbour’ impact (i.e.
policies designed to give local companies an advantage over foreign-based companies,
which promote wasteful retaliatory policies, as might be the case with competitive
devaluations or increased protective barriers). Article 8 of the EU Framework Directive
gives Member States considerable autonomy to intervene in spectrum assignment in order
to promote “cultural and linguistic diversity, as well as media pluralism”. However, these
exceptions must be interpreted on the basis of the principles of the treaty and subject to
relevant case law that puts limits on this autonomy. Intervention in other areas may be
inconsistent with (or at least against the spirit of) EU rules on state aid. In general, one
advantage of widespread application of trading and liberalisation would be that public
policy interventions in spectrum management should become more transparent.
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4.4 Secondary trading and primary assignments
Although secondary trading in spectrum can deliver gains in efficiency, the extent of
possible benefits depends on:
•

•

whether the primary assignment of spectrum rights was inefficient or has become
inefficient as a result of external demand or technology changes (which can be swift
and substantial in a dynamic sector such as communications)
whether or not there is liberalisation, i.e. existing restrictions on services and
technology are relaxed.

Exhibit 4.1 summarises the impact of introducing secondary trading depending on whether
the initial assignment was efficient and whether liberalisation is introduced. The biggest
impact would be likely to result from a shift to trading and liberalisation for spectrum that
was previously assigned inefficiently. In this instance, there would be potentially large
immediate gains from reassignment of previously inefficiently assigned spectrum, in
addition to benefits from future trades as a result of providing flexibility to respond to
changes in market conditions and technology over time. However, even under conditions
of efficient assignment and technologically restricted use (such as might result from, for
example, a well-organised 3G auction), there may be significant benefits from allowing
trading over time.
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Exhibit 4.1:

Impact of introducing secondary trading in spectrum in relation to characteristics
of the primary assignment mechanism
Impact of introducing spectrum trading
Without liberalisation (maintain

With liberalisation (shift to service and

service/technology restrictions)

technology neutrality)

Little short-run impact

Efficient

Pro-competitive effect of enabling
capacity expansion
No ‘windfall gains’ for incumbents

Dynamic incentives for technological
innovation
Enhanced pro-competitive effect of
enabling capacity expansion and service
innovation
Possible reduction in scarcity value of
existing licences

Inefficient

Primary assignment mechanism

Efficient reassignment possible in the
event of changes in demand for the
service

Additional possibility of secondary trading
driven by change of service or technology
as well as demand

Immediate improvement in efficiency of
assignment …

Immediate improvement in efficiency of
assignment …

… but significant ‘windfall gains’ for
incumbent operators that bought
licences below market value

… but significant windfall gains for
incumbent licensees (possibly offset by
removal of artificial scarcity value)

Subsequent secondary trading possible
in the event of changes in demand

Additional possibility of secondary trading
driven by change of use or technology as
well as demand

Pro-competitive effect of enabling
capacity expansion

Dynamic incentives for technological
innovation
Enhanced pro-competitive effect of
enabling capacity expansion and service
innovation
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In general, secondary markets can be considered as complementary to the use of marketbased primary assignment methods, providing a finer-grained ability to adjust spectrum
assignment than can, for example, relatively infrequent auctions for block licences.27 The
extent of benefits realisable from trading – both with and without liberalisation – depends
significantly on the primary allocation and assignment systems that have already been
used, especially the extent of technology and service restrictions within bands.
Despite the obvious benefits of taking a unified approach to both primary assignment and
secondary trading, the existing use of market-based methods for primary assignment of
licences is not a pre-requisite for introducing secondary trading. Indeed, the efficiency
benefits in terms of increasing static efficiency through spectrum trading with change of
use will be greatest where spectrum is inefficiently assigned. However, allowing
companies to realise ‘windfall gains’ from selling spectrum that they acquired below
market prices may raise distributional concerns (we explore this further in Chapter 10).

4.5 The role of trading alongside other distribution systems
Trading is likely to have applications in many areas of spectrum allocation and assignment,
though for some spectrum uses other distribution models (or combinations of models) may
be more appropriate, including traditional command-and-control or the use of unlicensed
spectrum bands. Specifically, spectrum trading can only be implemented as a management
model in those bands where individual spectrum rights exist. The Authorisation Directive
prescribes that individual spectrum rights should not be created if there is no risk of
harmful interference.28 Therefore, in such instances other management models such as
unlicensed spectrum bands should apply. This particular alternative to trading received
much support during the consultation process, with 90% of SMAs feeling that more
spectrum should be allocated to licence-exempt bands. There should be a balance between
licence-exempt bands and spectrum trading, as both management methods bring particular
benefits to spectrum users and neither presents a cure-all method.
The need for, and existence of, several models in parallel creates a number of challenges
for SMAs. For any particular band of spectrum, the appropriate distribution model could
change over time. For example, the development of new spectrally efficient technologies
may reduce the amount of spectrum needed for defence; or congestion in unlicensed
27

Although, if perpetual spectrum rights were introduced secondary trading would effectively replace the need for primary
assignment procedures, except where the government intervened to reclaim rights and then return them to the market.

28

Authorisation Directive 2002/20/EC (March 2002), Article 5.1: “Member States shall, where possible, in particular where the risk of
harmful interference is negligible, not make the use of radio frequencies subject to the grant of individual rights of use but shall
include the conditions for usage of such radio frequencies in the general authorisation”.
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spectrum bands may lead to demands for the state to remove spectrum from licensed use
and convert it to unlicensed use. Future national frameworks for spectrum management
should therefore provide some flexibility for SMAs to switch bands away from trading as
well as to put them forward for trading. Unfortunately, there is a necessary trade-off
between reserving regulatory powers to reclaim spectrum, and the creation of uncertainty
for users. We discuss this problem further in Section 6.4.2.
Special rules may be required to address interference problems at the boundary between
administrated (including unlicensed) and traded bands, both within and across national
borders. Whereas it may be possible to address interference concerns between users of
spectrum through commercial negotiation on the basis of clearly defined rights, it is less
obvious how efficient agreements can be achieved when one of the parties is not subject to
the commercial incentives created by trading.
As we discuss in detail in Chapter 12, it is already apparent that European SMAs have
different views about the appropriate scope for trading and liberalisation, just as they do
about auctions. In part, this reflects differences of opinion about the extent of potential
efficiency benefits from trading versus the risks of market failure and loss of autonomy in
public policy. As Member States proceed with the implementation of their new spectrum
frameworks, this could lead to very divergent approaches to allocation and assignment
across many spectrum bands. To the extent that such divergence may hinder the
development of the internal market and reduce the efficiency of spectrum use across the
EU in general, there may be a case for a degree of co-ordination of policies.

4.6 The relationship between unlicensed spectrum and trading
Spectrum trading is based on granting users exclusive usage rights, with a presumption that
there is protection of interference that could infringe these rights. In contrast, the
‘commons model’ does not grant exclusive rights, but allows users to share a spectrum
band. How do these two approaches interrelate?
Under the commons model, a user of unlicensed spectrum has a limited usage right that
imposes restrictions on the technology and power levels used. Typically, these restrictions
are implemented through the design of the equipment used, as for example with wireless
LANs. This ensures that interference is localised. Such restrictions are essential in ensuring
that the commons model can operate. The commons model is not a laissez faire system, but
rather can be thought of as a rationing mechanism for spectrum, ensuring that spectrum can
indeed be shared by limiting the intensiveness with which it is used.
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There is (typically) no requirement on users of unlicensed spectrum to register with the
SMA. Therefore, users are anonymous. There is no easy mechanism by which these users
can be contacted en masse or excluded from using the spectrum if their usage rights were
revoked. It is this that limits the applicability of market mechanisms to unlicensed bands.
For example, consider whether it might be possible to use a market mechanism to
determine whether a given block of spectrum should be assigned using the commons
model, or else used exclusively (say by a single user). It is infeasible to determine this by
trade between the single user and the many potential unlicensed users for two reasons.
First, transactions costs of dealing with large numbers of anonymous users are high. These
costs may overwhelm any potential gains to trade and stop efficient trades occurring.
Second, because unlicensed users do not have individual usage rights, there are free-rider
problems. Suppose, hypothetically, that the potential unlicensed users tried to club together
to buy spectrum from the single user and that their total willingness to pay was greater than
that of the single user. It would be efficient for this trade to occur. Nevertheless, individual
potential unlicensed users would have an incentive not to make a contribution to buying the
spectrum from the single user, as they could not subsequently be excluded from using the
spectrum and could use it alongside those who had paid.
The lack of individual usage rights and high transactions costs are largely insuperable
difficulties in using market mechanisms to determine whether spectrum should be put to
exclusive use or assigned under the commons model. There are theoretical solutions to
resolving the free-rider problems that occur when property rights are collective (so-called
Vickery-Clarke-Groves mechanisms), but these are complex and not very practical to
deploy. Reducing transactions costs would require a register of users, rather defeating the
purposes of spectrum being unlicensed.
For these reasons, the allocation of spectrum to the commons model will necessarily
require a public policy decision; it cannot be delegated to the market. Use of the commons
model is necessarily a centralised public decision to specify certain technological and
power level restrictions in order to ration access to spectrum (as opposed to using a price
mechanism to assign it).
Nevertheless, spectrum trading still has a useful role in any decision to allocate spectrum to
unlicensed uses. A critical factor in any such decision is the opportunity cost of allocating
spectrum to unlicensed use, which is the value of using the spectrum under a market model
with exclusive, individual usage rights. It may be possible to observe this opportunity cost
by looking at the market value of traded spectrum with similar physical properties. This
opportunity cost needs to be compared with the benefits that unlicensed use could generate.
Although assessing the benefits of unlicensed use is difficult (as users do not directly
reveal their willingness to pay for spectrum), there are established research methodologies
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to estimate these benefits (e.g. stated preference surveys or hedonic pricing) that have been
used by SMAs.
Overall, the problem of high transaction costs when dealing with many anonymous users
suggests that caution is necessary in allocating spectrum to unlicensed uses and benefits
must decisively exceed costs. Once spectrum is assigned under the commons model, it may
be extremely difficult to change its use or to pull it back for assignment under a different
model.

5 Spectrum trading in practice
In this chapter, we review the actual experience of trading and liberalisation of spectrum in
countries outside Europe, and de facto trading (both with and without change of use) that is
occurring within Europe. We also develop a number of practical examples illustrating how
the ability to trade spectrum could bring benefits to users. Both international experience
and practical examples suggest that the theoretical gains in efficiency from trading outlined
in the previous chapter are realisable in practice.

5.1 Current scope of spectrum trading
5.1.1 Trading in non-European countries
Annex A reviews the development of trading in four countries that have pioneered liberal
spectrum management regimes: Australia, New Zealand, Guatemala and the USA. The
following section summarises the extent of trading activity in these countries.
Australia
Spectrum trading with (partial) liberalisation was introduced in the late 1990s. In the four
years to 2001–02, 170 spectrum licences were traded, an annual turnover rate of 5–14%.29
In 2001–02 alone, 2000 apparatus licences were traded, mainly in PMR.30
Spectrum trading is credited with:
•

29

30

assisting the introduction of a broadband interactive wireless service an LMDS (local
multipoint distribution system) service rolled out in 1999 by AAPT LMDS Pty in the
28–31GHz spectrum31

Australian Productivity Commission (2002).
Radiocommunications Authority, Implementing Spectrum Trading (July 2002).
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•
•

enabling a company to propose aggregating PMR licences to form a national network
providing additional spectrum on a short-term basis for coverage of the Sydney
Olympics.32

New Zealand
Legislation to facilitate certain types of spectrum trading with change of use has been in
place since 1989, and implemented in a number of commercial bands. The overall volume
of trading has been described by some commentators as “low”.33 The majority of trades
have been for spectrum licences within AM and FM radio broadcasting, although there
have been some much larger trades. Most notably, Telstra, an original holder of GSM
spectrum, sold its usage rights to Bellsouth (now Vodafone) in a private deal; and the
original purchasers of 28GHz spectrum for LMDS have all sold on their rights.
Guatemala
Since liberalisation in 1996, the SMA has held over 40 spectrum auctions and issued
around 5000 TUFs (T!ýtulos de Usufructo de Frecuencias, usage titles to spectrum) to over
1000 users. The TUFs have a duration of 15 years34 and they may be leased, sold,
subdivided or consolidated. There appears to be a vibrant secondary market; approximately
26% of TUFs have been endorsed (indicating that they have been exchanged between
undertakings rather than assigned by the regulator), but this figure underestimates the true
scale of trading, since leases are not recorded in this way.35
FM radio broadcasting appears to account for a significant proportion of the trades in terms
of end-use. The going market price for a TUF covering an FM radio frequency in
Guatemala City is upwards of USD600 000; similar rights are leased for about USD4000
per month. TUFs are also increasingly used as collateral for loans.36

31

32

Media release No. 7 of 1999, 18 February 1999, ACA website.
UK government, Spectrum Trading – Regulatory Impact Assessment, available at http://www.communicationsbill.gov.uk/pdf/
spectrum_assessment.pdf.

33

34

35

36

See, for example, Radiocommunications Authority, Implementing Spectrum Trading (July 2002).
The duration can also be extended by a further 15 years.
Ibarguen, Liberating the radio spectrum in Guatemala, Telecommunications Policy 27, 543–554 (2003), pp.546–548
Ibarguen, op. cit. p.548.
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USA
The FCC has been introducing measures since 1996 to promote spectrum trading in a number
of bands designated for commercial services. These provide scope for reconfiguration of
licences, and spectrum leasing. The former measure has not had much impact – “less than 0.1%
of licences auctioned by the FCC have been through the partitioning or disaggregation
process”37 – but upwards of 1000 assignments of licences to use spectrum now take place
annually38, many under the auspices of private band managers (private organisations that have
the ability to grant usage rights and are responsible for defining interference rights within
certain bands).39
Trades involving the transfer of a whole licence were permitted for many years prior to 1996,
subject to individual FCC approval, but did not allow for liberalisation of use. An important
precedent was set in 1991 when the FCC indirectly enabled Nextel to launch a national mobile
telephony network by aggregating local area specialised mobile radio (SMR) licences that it
had acquired through a combination of secondary market trades and applications. The
necessary permission for the change of use, which followed acquisition of the licences, was
only obtained after a prolonged and expensive lobbying process.40

5.1.2 Observations on trading in non-European countries
The experience of pioneer countries with spectrum trading appears to be generally positive.
A number of observations can be made.
► The overall volume of trades has been modest but significant

The volume of trades has been sufficiently large that it is clear there are many users who
value the flexibility offered by trading. Although some commentators have observed that
the overall volumes of trade have been ‘small’, it is not clear what basis they are using for
judging what constitutes high or low volumes of trade over a given period of time. Given
that participants appear to be buying (or leasing) spectrum to use it, it should not be

37

Aegis, Implications of international regulation and technical considerations on market mechanisms in spectrum management,
Report to the Independent Spectrum Review (Nov 2001), p.53.

38

Electronic Communications Committee (CEE) of CEPT, Refarming and Secondary trading in a changing radiocommunications
world, ECC Report 16 (September 2002).

39

40

See Section 7.2 for further explanation of the role of band managers.
Cave M., Radio Spectrum Management Review (2002), p.106.
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particularly surprising if the turnover of spectrum licences is low. Indeed, looked at in this
light, the volumes of trade identified in Australia and Guatemala appear quite substantial.
Perceived low volumes of trades may also be explained, in part, by domestic factors: the
initial assignment may have been reasonably efficient (especially as these countries often
use auctions for primary assignment); equipment availability may constrain the scope for
changes of use (especially true for small countries like New Zealand which are typically
technology ‘takers’); and many frequencies may not be particularly scarce. It is also the
case that SMAs may still have significant endowments of spectrum that are not currently
assigned and may be released over time, thus easing scarcity and removing incentives to
trade existing usage rights. The Australian Productivity Commission has highlighted this as
an explanation for low volumes of trades in some bands.41
► Most trades involve simple transfers of ownership, not changes of use

Most trades involve either simple transfers of licences, or leasing of spectrum without a
change of use. Aggregation of local licences has occurred in a number of instances, but
more complex subdivisions of licences appear to be relatively rare. One reason for this may
be that spectrum is not particularly scarce in Australia, New Zealand or Guatemala;
partitioning of existing rights is less likely if exclusive blocks can be obtained relatively
cheaply. Concerns about fragmentation of spectrum have not been realised.
► Most trades involve small, local licences but trades followed by granting of change of

use requests are typically higher value
The majority of trades are in lower-value, local area licences, such as for FM radio
frequencies. This is not surprising, given that exit and entry barriers for radio stations are
low, and even small markets can support many competitors. Similarly, one would expect
high turnover of PMR licences (e.g. for taxi firms). Larger, more expensive licences (e.g.
for mobile telephony networks) exchange hands much more rarely, but it is these larger
transactions – for example, the Telstra-Bell South transaction in New Zealand or the Nextel
acquisitions in the USA – that tend to produce the largest benefits for consumers. For
example, Nextel has used its licences to grow into a business with 12.9 million customers
nationwide, annual revenues of USD 10.8 billion and 17 000 employees.42

41

42

Australia Productivity Commission, Radiocommunications Inquiry Report, Report No. 22 (July 2002), p.152.
Figures published February 2004, from http://www.nextel.com/about/corporateinfo/profile.shtml.
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► Trades have not created interference problems where rights have been clearly defined

There are very few instances of trades creating interference difficulties for users. This may,
in part, reflect the fact that most trades have not been followed by any change of use or
reconfiguration of spectrum. Even where change of use has occurred, however, users
appear able to reach agreements through commercial negotiation, provided rights are
clearly defined. Two opposing examples illustrate the value of defining rights clearly:
•

In New Zealand, the government successfully instituted a framework for opening up
the 2.0GHz band to commercial mobile, even though the band was already partially
occupied by fixed-link operators. It instituted a two-stage process to allow the market
to determine future usage rights. By primary auction, it sold nationwide 20-year
management rights43 for the whole band. Existing users were given two years’ notice
and could compete with others in the auction for the right to extend their usage rights
by a further three years. Following the auction, some fixed-link users have approached
management rights holders to extend licences for the full 20 years, while other owners
of management rights have bought out fixed link users, effectively paying for them to
relocate elsewhere. Thus, two very different types of users have been accommodated
alongside each other, with the market addressing any interference issues.

•

In the USA, the Nextel SMR purchases have left a legacy of interference problems with
public safety users and other commercial mobile operators. Lengthy commercial
negotiations have taken place, but as of late 2003 these have not proved conclusive. A
key problem appears to be the absence of clear guidance from the FCC over
interference rights and obligations at the time it approved the Nextel purchases. This
has distorted commercial incentives. Indeed, Nextel’s incentives to find a resolution
that can accommodate existing uses are less than clear, given that it would like to swap
some of its licences in the 700, 800 and 900MHz bands with the FCC for spectrum in
the 1900MHz band.44

In summary, clear definition of rights appears to be the key factor behind the success of
New Zealand’s efforts to open up the 2.0GHz band to commercial mobile, whereas a
failure to define rights appears to be the source of the disputes over interference that arose
in the Nextel case in the USA.

43

The management rights holder has the ability to grant usage rights and responsibility for defining interference rights within its
band, subject to certain rules. See Section 7.2 for further explanation of the role of management rights.

44

For details of this debate, see http://iwce-mrt.com.
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► Trading has generally encouraged competition, but has raised concerns about

concentration in downstream markets
Fears that trading might facilitate hoarding of spectrum have not been realised. More
generally, trading (as part of a wider strategy of liberalisation) appears to have encouraged
new market entry, for example in the Guatemalan mobile sector and the New Zealand FM
radio market. However, there are concerns that trading allows undue concentration in
downstream markets. Notably, in New Zealand, the proliferation of radio stations and
resulting competition squeezed advertising margins and has subsequently precipitated a
wave of consolidation – with the result that now just two operators control 15 stations,
accounting for 84% of listeners.45
As the New Zealand FM radio example shows, relaxation of rules on transfer of spectrum
licences potentially makes consolidation easier. To the extent that economy-of-scale
benefits outweigh any loss in competition, this is not necessarily a problem. Further, if
concentration is undesirable, then it should normally be possible to address this through
competition policy applied to the downstream market rather than by placing restrictions on
spectrum trading. There remains a risk that trading in spectrum usable by broadcasters
could indirectly endanger cultural diversity and similar public policy objectives, by
exposing such entities to increased competition. Again, however, this could presumably be
addressed through direct action to support public service broadcasters rather than by
prohibiting trading. We discuss these issues further in Chapter 8.
► Comparisons with Europe are valuable, despite differences between the countries

A possible concern when making comparisons between Europe and elsewhere is that the
three most liberal countries – Australia, Guatemala and New Zealand – are somewhat
different from most countries in Europe. In particular, their populated areas are relatively
small and they face less complicated international co-ordination challenges. These
differences probably do not matter much when looking at transfers of existing rights, as
these should not cause additional interference concerns. They may be more material in
relation to the minority of trades which result in a change of use. Nonetheless, the
Australian example of using of regional licences with flexible usage conditions, which in
practice leads to different uses on different sides of the regional borders, does appear
directly relevant to Europe.

45

http://www.lennoxmedia.co.uk/radio.htm.
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5.1.3 De facto trading in European countries
Transfers of usage rights between users
Although direct transfers of usage rights (licences) between spectrum users have
historically not been permitted in Europe, our discussions with European SMAs and the
results of our questionnaire suggest that de facto trades are not uncommon. Most countries
allow transfers of usage rights (i.e. reassignment of spectrum) in the case of a change in
corporate ownership. For example, in the case of 3G spectrum, many buyers established
new companies (wholly-owned subsidiaries) as holding vehicles for the usage right; and
these companies can then be bought and sold.46 Although, rights generally cannot be
directly transferred between spectrum users, SMAs have withdrawn rights from the initial
user and reassigned these on request from both the initial and new users. This is a loophole
that companies and SMAs can use to circumvent the restriction on transfers in the case of
very valuable rights.
Recognising this, some SMAs permit informal trading without liberalisation, for example
where two organisations approach an SMA together (one returning a licence, the other
receiving it), the regulator being generally unaware of whether a financial transaction or
payment in kind is taking place. Similar informal procedures have developed in the airline
industry to circumvent European restrictions on trading in airport slots at congested
airports.47 Further, during the period while this study has been undertaken, a number of
European countries have introduced formal procedures for trades without liberalisation. For
example, in Austria, a number of 3G operators have moved to take advantage of new rules
allowing them to purchase paired 5MHz blocks from other licence holders.48
In our discussions with SMAs, there was surprising variation in the frequency of requests
for transfer that they had received and granted. Overall, responses ranged as follows:
•
•
•
•
46

47

None at all – Cyprus
Rarely (1–3 per year) – Czech Republic, Denmark, Finland, France, Greece, Hungary,
Ireland and Slovenia
Regularly (up to 50 per year) – Luxembourg, the Netherlands, Portugal and Sweden
Very frequently (from weekly up to 1000s per year) – Malta, Norway and the UK.

Such transfers may, however, be subject to approval by the SMA, depending on the terms of the national 3G licences.
EU regulations prohibit the sale of slots by any party, whether a government, airline or other, but airlines often engage in ‘swap’
deals, with monetary side payments. See DotEcon: Auctioning Airport Slots (January 2001), pp.26–28.

48

In December, 2003, the Austrian regulator approved Mobilkom Austria’s acquisition of rival 3G licence holder ‘3G Mobile’ from
Telefonica. The acquisition was conditional on Mobilkom keeping only one of 3G Mobile’s two paired 5MHz blocks. In April 2003,
another 3G operator, T-Mobile Austria, announced that it had agreed to buy the other block.
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The same variety of responses is visible in the questionnaire conducted as part of the
consultation procedure: half (43%) of the SMAs replying report that no requests for licence
transfers have ever been made, whereas the other half (43%) state that such requests are
made – and granted – about 1 to 10 times per year, or even more often. Only 23% of the
spectrum users completing the questionnaire claim to have made a licence transfer request
– and as many as 89% of these requests were granted. One explanation for the lack of
transfer requests in some countries may be that spectrum users anticipate that transfer of
rights will not be allowed.
According to SMAs, most requests for transfers were in fixed wireless access (Germany,
Greece and Norway). Other areas where there has been significant demand for transfers
include PMR bands (Denmark, Hungary, Ireland, Norway and the UK) and fixed-link
spectrum (Hungary, Norway and Sweden). Satellite and terrestrial broadcasting bands are
also identified by SMAs as bands with frequent transfer requests. Yet this does not appear
to be in line with responses from spectrum users, which show that about 83% of spectrum
users that have made a licence transfer request are active in the cellular mobile spectrum
band. Results may be skewed, as many spectrum users that responded to our questionnaire
were indeed mobile operators.

Changes to service and technology restrictions on spectrum use (i.e. liberalisation)
In our discussions and in the questionnaire, around half of the SMAs stated that they do not
allow any changes to service and technology restrictions on spectrum usage, and thus
requests for changes have never been granted – whereas the other half of the SMAs do
allow changes under certain conditions. SMAs in this latter group report to each grant 1 to
10 requests per year. Similarly, just under half of the spectrum users reported having
requested a change to the allowed service/technology for a spectrum right of use. About
77% of these requests were granted, according to the users. However, administrative
procedures for granting requests for changes in usage restrictions and transfers are typically
opaque, making it difficult to determine how objective SMAs are in their decisions.
Amongst the SMAs, only Sweden reported receiving frequent requests for changes of
technology, as new technologies emerge and users with usage rights based on old
technologies want to innovate. Although SMAs did not offer an opinion, a possible
explanation for the low number of requests in this area may be that existing spectrum users
only apply for changes if they think they have a reasonable chance of success. Furthermore,
given that de facto spectrum trading takes place within a framework where direct transfers
are formally forbidden, it is likely that transaction costs are quite high, which in itself
would depress trading volumes.
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Most requests for change of use relate to the FWA band. In France, Germany and Ireland,
there have been requests for change of use in the FWA band; Germany plans to grant
future requests from owners of usage rights to FWA spectrum to use spectrum for
alternative services, such as microwave links. The questionnaire responses revealed that a
number of change-of-use requests also come from the bands for PMR, satellite, fixed links,
public mobile and terrestrial broadcasting.

5.2 How spectrum access affects users: practical examples
In this section, we present four practical examples of the problems faced by companies
operating within the confines of existing European spectrum management systems. These
highlight some of the potential deficiencies of the existing frameworks, including cases
where market-based approaches have been introduced at the primary assignment stage, and
illustrate the potential benefits which allowing secondary trading and/or liberalisation
might bring.
► A taxi firm that requires additional PMR channels – an example of spectrum trading

with change of ownership only
Consider a situation where a taxi firm, Tim’s Taxis, is expanding its operations in a local
area and requires access to additional frequency channels for its private mobile radio
(PMR) equipment (used for operating communications between its taxis and the control
centre) in order to maintain its current service quality. Meanwhile, rival taxi firm Colin’s
Cabs is under-performing and is no longer using all its channels efficiently.
PMR licences are normally assigned on a first-come-first-served basis, usually for a small
administrative fee. If there are unused channels, Tim’s Taxis can simply approach the SMA
for additional spectrum. However, if all the channels in its geographical area are being
used, its expansion plans may be frustrated. As things stand, Colin’s Cabs is most unlikely
to surrender any of its channels, as this would save little money and might preclude the
option of expanding in the future. One possible option for Tim’s Taxis is to buy its rival
(SMAs often allow transfers of rights in the context of mergers, provided there are no
competition concerns), but this implies a very high transaction cost and is unlikely to a
cost-effective way of gaining additional channels.
The introduction of market-based primary assignment systems might help somewhat.
Limiting the duration of usage rights and holding auctions of rights to scarce channels
would enable Tim’s Taxis to expand by buying the right to use spectrum previously held
by Colin’s Cabs, when its rival’s spectrum rights expire. However, if the duration of rights
is too long, then there may be a delay before the gains from efficient reassignment are
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realised; shorter durations would reduce the delay, but at the expense of greater business
uncertainty. An alternative approach could be to use Administrative Incentivised Pricing
(AIP).49 If AIP is set at the correct level, Colin’s Cabs would have a strong incentive to
hand channels back, freeing them up for reallocation. However, the administrative burden
of attempting to assess prices for multiple local PMR channels may not be justifiable.
Introducing secondary spectrum trading might solve this problem. Provided that Colin’s
Cabs can keep any revenue from selling excess channels to Tim’s Taxis, both parties would
have appropriate incentives to trade. Trading would also avoid the need for costly
administrative procedures, and the transaction should be quite straightforward, as no
change of use is involved. Given that there may be many taxi licence holders, it may not be
easy for the two taxi firms to identify each other; however, this problem might be
overcome through the use of a spectrum broker (see Section 7.2).
► A start-up telecoms operator requiring spectrum for a new fixed link – an example of

spectrum trading with reconfiguration
Consider a situation where a start-up telecoms operator wishes to establish a new fixed link
between points A and B, using the 7.5GHz band, in order to provide microwave links
connecting local WiFi hotspots to the national telecoms network. It approaches the regulator,
but is rebuffed because such a service is incompatible with existing fixed link assignments in
the same band (which were awarded on a first-come-first-served basis), owing to the likelihood
of harmful interference. Now, suppose that our new entrant could in fact be accommodated in
this band, but only if existing users installed filters. Under the traditional command-and-control
regime, our entrant has no near-term prospect of accessing the 7.5GHz band. In the long term, it
might be able to influence regulatory conditions by lobbying the SMA to take back existing
licences in order to redistribute them, or impose new obligations on incumbents. Instead, the
telecoms operator must look to more expensive, alternative options, such as creating a series of
shorter links using a less congested higher frequency band (requiring greater investment in base
stations), or laying cable.
Introducing secondary trading and liberalisation could help. Depending on the nature of the
initial usage rights, there are a number of approaches it could consider:
•

49

If the original usage rights cover multiple links within blocks of spectrum, our entrant
may be able to buy spectrum from an existing user. It could replace the existing user
completely or it could buy only a portion of spectrum, with the existing user using the
revenues to install filters or to finance a shift to some other suitable technology.

See Section 3.4.1 above for a definition of AIP.
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•

If existing usage rights are for single links only, then the entrant could either (a) buy
one or more of the existing usage rights that would suffer from interference from the
planned new use and apply to the SMA to reconfigure these; or (b) offer monetary
payments to induce these users to install filters, with payments conditional on the SMA
approving assignment of a new licence on this basis.

In either case, provided that the proposed reconfiguration of links passed regulatory checks
to avoid harmful interference, the result should be an overall welfare gain.
► An equipment manufacturer developing a new proprietary mobile data technology – an

example of trading and liberalisation for a newcomer
Consider a situation where an equipment manufacturer has developed a new proprietary
mobile data technology. The manufacturer requires access to suitable spectrum for its
technology, for example one of the bands below 2GHz. Most of the commercially available
spectrum in this band is currently designated for cellular, public access mobile radio
(PAMR) and broadcasting. Under the present system, the company would need to carry out
extensive lobbying, involving SMAs and possibly also an adjustment to CEPT/ITU band
designations. Even if successful, such a campaign would take well over two years (based
on recent CEPT examples), and it could take up to a decade for band reallocation through
the ITU. The delays involved in gaining approval could undermine much of the gains from
implementation, creating a disincentive both for the manufacturer to innovate and for
operators to develop new services based on its technology.
Small equipment manufacturers are inevitably disadvantaged in such processes, as they
have fewer resources to pursue lobbying activities. The incumbent might argue that its
communication systems will suffer from interference, while it is actually its business case
that will suffer. Shifting to a more service/technology-neutral approach could help, as this
could remove the cost and delays of lobbying for a change of use. Nonetheless, given that
suitable spectrum below 2GHz in many European countries is congested, our manufacturer
might still struggle to identify spectrum which could practically be used for deploying
services using its equipment. New primary assignments of spectrum could provide a
solution, but only if suitable spectrum is scheduled to be auctioned (or otherwise assigned)
across candidate markets within an appropriate timeframe.
Again, trading and liberalisation offers a potential solution, enabling our manufacturer
flexibility in deciding when and where to access spectrum, provided that it is willing to pay
sufficiently to persuade existing users to sell their spectrum. The more bands that are
available, the greater the scope for the new technology to migrate to those frequencies
where spectrum is currently generating least value. Of course, allowing liberalisation in
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this way may raise new interference issues, so SMAs would need to put in place
procedures for addressing these.
► A wireless local area network (WLAN) operator wishing to migrate customers from an

unlicensed band – an example of spectrum trading with both change of use and
reconfiguration
Consider a WLAN operator that has established a commercial service using unlicensed
spectrum, but whose service is compromised by increasing congestion in hotspots. The operator
wants to offer better services, which would require exclusive use of spectrum. Under existing
systems, it would need to lobby the SMA to allocate spectrum for its use – a lengthy and costly
process. Furthermore, even if successful, the operator will still need to compete with other users
for an assignment. Thus it risks losing its investment in lobbying and seeing competitors
enjoying the benefits of its work.
The introduction of trading and liberalisation would clearly benefit our operator. It could
directly approach holders of exclusive rights and attempt to buy suitable spectrum. This
would avoid the need for expensive lobbying and help clarify whether its migration plans
are commercially viable, given the price of available spectrum.
Trading could also help in more subtle ways, if other spectrum users have flexible rights,
including reconfiguration. Note that our operator only actually needs licensed spectrum in
hotspot areas, so it could potentially share a band with other users, which also do not make
complete use of spectrum bands across all geographical areas and time periods. For
instance, there may be fixed-link operators or public sector users, such as defence, which
operate mainly in rural areas. Our WLAN operator may be able to rent unused spectrum
from them in urban hotspots, while continuing to use unlicensed spectrum elsewhere.

5.3 Conclusion
Spectrum trading and liberalisation provides greater flexibility to all those involved in
spectrum use, including incumbents, potential market entrants and equipment
manufacturers. That some players value this flexibility is apparent from the existence of
trading activity in Europe even within the limited confines of historical spectrum
management systems. Moreover, removing obstacles to trading should bring more general
welfare benefits for society, providing that trading results in more efficient uses of scarce
radio spectrum. Secondary trading of spectrum can potentially deliver gains in efficiency,
especially if spectrum use is liberalised (i.e. if technology and service restrictions on usage
rights are not too stringent).

Part B: Implementation of secondary trading

6 Rights and obligations
In order to facilitate trading of radio spectrum, participants (both buyers and sellers) require
legal certainty over the rights and obligations that will be transferred. There are a number
of basic steps in establishing a framework for trading spectrum:
•
•
•
•
•

creating the tradable usage rights and defining associated rights and obligations
permitting various forms of trading of these rights
establishing rights to protection from and obligations not to create harmful interference
in relation to liberalisation of use
clarifying rules on the expiry of usage rights and regulatory powers to reclaim them
developing clear rules to ensure effective enforcement of rights and obligations.

In this chapter, we discuss each of these issues in turn, both in relation to trading of existing
usage rights and liberalisation of spectrum usage. Our discussions make reference to the role of
SMAs versus the role of spectrum users. Member States will also need to consider whether the
roles of SMAs would be vested within one organisation or distributed across a number of
separate organisations. For example, the regulation of what spectrum can be traded does not
necessarily have to be undertaken by the same organisation that is responsible for investigating
interference complaints. Some of the roles of the SMA could also potentially be outsourced to a
private organisation or taken on by other public bodies, such as courts. We have not considered
the detailed institutional arrangements that might be appropriate for spectrum management with
trading and liberalisation.

6.1 Creation of tradable rights
A spectrum usage right is associated with certain rights and obligations. Rights granted to
the user enable them to use a particular assignment of spectrum in certain ways.
Obligations specify conditions that users must fulfil in order to maintain their rights, for
example in relation to interference with other users. These rights and obligations to a
significant extent determine how any particular block of spectrum can be used and thus
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have a big impact on its value. Therefore, it is important that they are clearly defined in
order to facilitate a secondary market.
Historically, the process of defining rights and obligations relating to the use of the radio
spectrum has been focused on ensuring that users are protected from harmful interference
from other users. As we outline below, rights and obligations have not been specifically
designed or defined to facilitate efficient transfer and use, the way they would need to be in
a liberalised spectrum market. If rights are not clearly defined, this may impact on the
potential for trading as well as reducing the scope for liberalisation, therefore impacting on
the innovative uses that can be made of the spectrum.
The need to define rights and obligations is akin to defining property rights, which is an
important pre-requisite for market transactions in general. Without clear property rights,
uncertainty over value introduces significant risk for buyers and sellers, which may inhibit
efficient trades. Indeed, lack of clear property rights (and mechanisms for enforcing them)
is often considered to have a significant detrimental impact on developing economies. In
relation to spectrum, there is considerable sensitivity about the use of the word ‘property’
because spectrum is widely viewed as a public resource. Nevertheless, it should be
perfectly possible to create tradable usage rights with clear rights and obligations without
actually defining spectrum as private property. Many property rights (e.g. ownership of
land) are subject to significant restrictions on how the asset can be used. Therefore, a
distinction between property and usage rights is not very meaningful.

6.1.1 Definition of usage rights
Rights to transmit or receive signals over spectrum can be defined in relation to four
generic parameters:
•
•
•
•

geographical area (e.g. an entire country, a region or a defined area around a base
station)
duration and time of access (e.g. unlimited or defined length licences; gain access to
spectrum throughout the entire day, or at a specific time of day only)
spectrum endowment – the frequency bandwidth to which access is granted
protection from interference – the right to receive signals without harmful interference
from other spectrum users, and the obligation not to cause such interference.

All existing spectrum rights, whether distributed under a command-and-control approach or the
market model, can be defined in terms of these generic parameters. In relation to the basic
spectrum endowment, geographical area and duration/time, it should be quite straightforward to
extend these concepts to tradable rights. The spectrum endowment can be specified as a start
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frequency and end frequency. Geographical boundaries are generally specified as vertical
planes between two grid references. Duration and time of access are relevant where the right to
access spectrum is being transferred between users for defined periods of time (e.g. as is the
case with special events broadcasting) and/or shared between users.
Defining rights in relation to interference protection is also reasonably simple if only
transfers of existing rights (changes of user) are permitted. Existing rights and obligations
can be simply carried over to the new user. However, where liberalisation is envisaged
alongside trading, more generic approaches towards defining usage rights are appropriate:
•

In respect of spectrum endowment, most existing spectrum licences in Europe have
been designed with a particular service and technology in mind, reflecting the
traditional command-and-control approach to spectrum management.50 The spectrum
endowment also takes into account the characteristics of the emission and the
technology used (e.g. 200kHz channels for GSM mobile operators).51 If only simple
transfers of existing rights are permitted, then the same approach could be adopted with
tradable rights. However, if spectrum use is liberalised, then a more flexible approach
towards spectrum endowment would be appropriate; otherwise, the ways in which the
spectrum can be used may be unduly restricted.

•

Rights to protection from interference are traditionally derived from obligations on
other users in relation to the maximum power levels of their emissions and other
interference mitigation factors, such as site shielding. Again, if only simple transfers of
existing rights are permitted, then a status quo can be maintained by preserving the
existing set of obligations on all licences. However, if liberalisation is permitted with
trading, then a more generic approach to emission rights and interference obligations is
required in order to accommodate multiple uses. Rights and obligations in regard to
interference need to be defined in a manner that is not dependent on the use made of
spectrum. We discuss possible approaches to managing interference in a liberalised
secondary market in Section 6.3.

One approach to defining rights with liberalisation, pioneered in Australia, is to divide
spectrum into small blocks, known as Standard Trading Units (STUs), which are the
smallest possible division of spectrum that can be exchanged (in terms of frequency

50

For example, a typical European 3G licence features two or three paired blocks of 5MHZ spectrum in the 2GHz band (1900–
2025MHz, 2110–2690MHz), nationwide access throughout the day and a licence term of 15-20 years. An FWA licence may be
endowed with 100MHz or more of spectrum at a much higher frequency, but be limited to a sub-national region.

51

Guard bands are introduced between frequency bands allocated to systems that would otherwise interfere with each other due to
out-of-band emissions.
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bandwidth52 and geographical area). Users are then permitted to aggregate STUs to meet
their specific needs, using a combination of primary assignment procedures (Australia uses
auctions) and secondary trading. Other countries that have pioneered trading and
liberalisation, such as New Zealand and Guatemala, have devolved decisions on division of
usage rights to users without specifying minimum block sizes. Either way, generic rules on
managing spectrum endowments and interference are required.

6.1.2 Other associated rights and obligations
In addition to defining rights in terms of the generic parameters listed above, SMAs have
traditionally linked a wide range of other rights and obligations to usage rights, although
the scope for this is now more limited in Member States following the implementation of
the Authorisation Directive.53 Such associated rights and obligations normally include
restrictions on the type of service and technology that can be used. Sometimes they go
much further in terms of seeking to influence activity in downstream markets; for example,
European 3G licences typically define targets for base station roll-out and coverage.
Encumbering tradable rights with additional obligations may be a logical step if it is
envisaged that buyers will want to use particular spectrum bands for specific services and
technologies over the long term, and if there are sound reasons for government intervention
to guide market outcomes.
The downside of maintaining rights and obligations that are specific to a particular service
or technology is that they inhibit the scope for liberalisation. For certain types of service
and technology, they may effectively bar access to a portion of tradable spectrum, or at
least distort the relative costs of deploying particular services and technologies. This will
potentially have the following effects:
•
•

52

53

reduced incentive for the development and deployment of new technologies that
require spectrum, thus forgoing potential dynamic efficiency gains
reduced incentive to move to more spectrally efficient technologies which would free
up spectrum (hindering competition)

The spectrum endowment of an STU is larger for higher frequencies, reflecting the propagation characteristics of spectrum.
Annex B of the Authorisation Directive specifies the types of conditions that Member States can apply to rights of use. Some of the
clauses still provide significant scope for associated obligations to be attached to the rights by Member States. Examples include
the following: “Effective and efficient use of frequencies in conformity with Directive 2002/21/EC (Framework Directive), including,
where appropriate, coverage requirements” and “Any commitments which the undertaking obtaining the usage right has made in
the course of a competitive or comparative selection procedure.”
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•
•

barriers to the expansion of existing services or the development of new services in
response to changing end-user demand
more generally, barriers to the reconfiguration of spectrum where services might work
better with different spectrum endowments.

Where liberalisation is introduced alongside trading, very careful consideration should be
given to whether it is appropriate to encumber usage rights with service- or technologyspecific conditions, given the risk of distorting demand for tradable rights in the secondary
market. Although it is possible to attach non-spectrum related conditions to tradable usage
rights, in general this should only be done where clear public policy benefits can be
demonstrated; often, it may be more appropriate to address such issues – if at all – through
intervention in downstream service markets. Often non-spectrum-related conditions relate
to concerns about the effectiveness of services (e.g. roll-out conditions); spectrum
liberalisation may encourage competition and reduce the need for such conditions.
Where such conditions are maintained, it is very important that there is legal certainty over
how they will be transferred in the event of a trade. In their responses to our consultation,
several SMAs voiced concern that trading could undermine such provisions. Indeed, if
obligations are not required to be transferred, the incumbent user will face a different set of
conditions associated with the rights than a new organisation purchasing the spectrum from
the incumbent. Such an inequitable situation could potentially mean that it is in the
incumbent user’s interests to sell its spectrum rights to a third party and immediately
repurchase them, simply in order to avoid the additional obligations set by the regulator at
the time of the primary assignment.
In our opinion, it is unlikely that any SMA would allow the trade of a right without one of
the parties guaranteeing that it will meet all related conditions. They may, however, allow
modifications of conditions on a case-by-case basis or remove them for generic categories
of usage rights. Thus, the legal loophole described above is unlikely to materialise. No
trades will be able to occur without being explicitly monitored by the SMA, as the
Framework Directive requires all spectrum trades to be notified to the SMA.54

6.2 Forms of trading and management rights
When establishing a framework for trading and liberalisation of spectrum usage rights,
there are a variety of forms that trading could take. Public policy will determine what
forms are allowable, such as:

54

Framework Directive, Article 9(4).
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•
•
•
•

the type of transfer mechanisms permitted, for example, sale, lease and/or buy-back
the extent to which existing usage rights can be reconfigured, for instance by time,
geographical area and frequency band
the systems and rules for transferring associated rights and obligations along with
usage rights between participants in the trade
creation of management rights alongside usage rights.

In general, the greater the degree of flexibility that the holder of usage rights has in
determining how a trade is formulated, the greater the scope for efficient market outcomes
over time. Restrictions on possible forms of trading would need to have a compelling
rationale, as the state is then effectively restricting how spectrum could be used.

6.2.1 Types of transfer mechanism
As with other assets, there are a variety of ways in which spectrum usage rights could be
transferred between parties, for example:
•

Sale. Ownership of the usage right is transferred to another party.

•

Buy-back. A usage right is sold to another party with an agreement that the seller will
buy back the usage right at a fixed point in the future.

•

Lease. The right to exploit the usage right is transferred to another party for a defined
period of time but ownership remains with the original rights holder. The original
holder of the right may be able to exercise some control over the lessor.

•

Mortgage/security interest. The usage right is used as a collateral for a loan, analogous
to taking out a mortgage on an apartment or house, or securing a loan with pledge of
assets. Ownership of the usage right is transferred if certain contractually defined
situations occur (e.g. default).

•

Options and futures. These may be options to buy or sell spectrum under certain
contractually defined conditions (e.g. a right to buy spectrum at a pre-agreed price on a
future date). Such arrangements can be complex. Contingent transfers of this type are
to be distinguished from purely financial contracts (e.g. derivatives) that may also
emerge if there is a secondary market in spectrum; these are financial payments
triggered by or related to spectrum prices that can be used to reallocate risks (e.g.
resulting from movements in spectrum prices) between contracting parties.
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As we observed in Chapter 5 above, transfer of usage rights by sale or lease are already
quite common in countries that have introduced spectrum trading. There are also examples
of mortgage-style transactions in Guatemala and New Zealand.
In fact, there is a strong case for not imposing any restrictions on the form of transactions
that can take place, as long as there are clear rules on how rights and obligations are
transferred between parties. Notably, allowing leasing alongside simple selling and buying
significantly increases the flexibility with which spectrum can be used, potentially enabling
temporary and experimental uses of spectrum that would otherwise not take place. Strong
support for leasing was found in the consultation with spectrum stakeholders. Meanwhile,
allowing mortgage arrangements offers particular benefit to smaller companies and new
entrants, who may otherwise struggle to gain access to finance at low cost. The use of
options and derivatives may be controversial, given that such instruments have been
associated with speculative activity in other sectors; nevertheless, when used appropriately,
they can provide valuable commercial flexibility to users as they can be used to transfer
and share risks.

6.2.2 Reconfiguration
In principle, spectrum rights can be subdivided in many ways, for example, by time,
geographical area and/or frequency band. Technical advances have also created new ways
for users to share frequency bandwidth by multiplexing users, for example through time
slicing or through code division techniques. In order to maximise the potential benefits
from liberalisation with trading, users should ideally be able to use the secondary market to
reconfigure their spectrum endowments to meet their particular needs. However, such
activity could also impose costs on others, for example creating new interference
possibilities and creating concern about possible fragmentation of spectrum.
Reconfiguration could involve either aggregation or disaggregation (partitioning) of
existing usage rights. This may or may not involve change of use. As we discussed in
Chapter 4 above, allowing trades on this basis could realise significant gains in the
efficiency of spectrum use. Exhibit 6.1 gives some examples of trades that would be
possible with reconfiguration.
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Exhibit 6.1:

Examples of possible trades with reconfiguration
Change of

Type of

use?

reconfiguration

No

Disaggregation

Frequency band

Local FM radio station broadcasting to region No
P and Q wishes to extend its broadcasting
area. It approaches a neighbouring station
which covers regions R, S and T, and buys
spectrum covering region R.

Buyer is
aggregating,
seller
disaggregating

Region

Mobile operator forms national network by
aggregating regional PAMR licences.

Aggregation

Region

TV broadcast spectrum used for overnight
Yes
large data distribution (e.g. software updates).

Disaggregation

Time

Sharing a 5MHz mobile spectrum channel by
two organisations employing different
spreading codes.

Disaggregation

Code division

Description
Mobile operator with a usage right to three
blocks of paired 5MHz spectrum sells one
block to another operator.

Yes

No

Division by:

SMAs are poorly placed to predict the optimal configuration of usage rights and there are
obvious benefits to leaving this to the market. One approach to this could be to break
spectrum up into very small units, such as STUs, and assign these separately; for example,
one could envisage users bidding for and aggregating STUs in a simultaneous, multipleunit auction. However, this would involve assigning very large numbers of usage rights,
which might require a complex auction and could result in undesirable fragmentation of
spectrum bands.55 In our consultations, the majority (60%) of stakeholders also indicated
that they do not favour the introduction of STUs in a spectrum market.
Allowing reconfiguration with secondary trading can help in two ways: it can increase the
scope for efficiency gains in allocation and assignment over time; and it can improve the
efficiency of primary assignments, even market-based ones. In particular, if reconfiguration
is permitted, then it may be feasible to assign spectrum initially in larger blocks and leave it
to the market to decide the extent to which disaggregation is efficient providing there are
no competition problems (either in the markets for services or for spectrum).
55

Spectrum auctions in which bidders need to acquire aggregations of licences to form a viable business case have often resulted in
undesirable fragmented outcomes for some parties. See, for example, the 1998 Dutch GSM auction (where some licences were
split into small frequency blocks) and the 2001 Canadian PCS auction (small regional blocks). This problem can, in part, be
addressed through the introduction of combinatorial bidding, but such auctions are typically more complex for bidders and may
bring other complications. For a discussion of these issues in the context of designing the 2002 Nigerian auction of FWA licences,
see Koboldt, Maldoom and Marsden, The first combinatorial spectrum auction (May 2003), available at
http://www.dotecon.com/images/reports/dp0301.pdf.
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However, the consultation with spectrum stakeholders found limited support for
reconfiguration – less than half of the questionnaire respondents support this type of
trading. This limited support may be related to two significant concerns about allowing
unrestricted reconfiguration of usage rights – although both are resolvable.
•

Firstly, because it creates opportunities for denser and more varied use of spectrum, it
also makes it harder to predict potential interference between users. Therefore, generic
technology- and service-neutral rules for addressing interference, as described in
Section 6.3, are essential.

•

Secondly, it raises concerns about potential fragmentation of usage rights, resulting in
some spectrum being unusable (‘sterilised’). However, whether this is really a more
significant concern than under traditional management approaches is debatable.
Notably, the UK already has some 250 000 licences, and considerable spectrum is
sterilised through guard bands.

In general, players in a secondary market have strong economic incentives to avoid trading
outcomes that cause fragmentation, since these are unlikely to generate value. Trades may
therefore act to remove fragmentation rather than increase it. There is also no evidence to
date of fragmentation in countries that have pioneered spectrum trading. Indeed, in
Australia, few trades have actually involved reconfiguration at the level of STUs, whose
function seems to be emerging more as a reference point than an actual trading unit. In the
event that undesirable fragmentation was observed, this could be resolved through
intervention (e.g. compulsory purchase) by the SMA. For example, In the UK, Ofcom
proposes to have special powers to reclaim and refarm usage rights on this basis.

6.2.3 Transferring associated rights and obligations with trades
Whatever the form of trade envisaged, it is essential that there is a clear legal understanding
of whether and how associated rights and obligations attached to usage rights will transfer
between parties. Otherwise, there will be uncertainty over the value of usage rights, which
will inhibit trading, and obligations with respect to interference may be unclear, resulting in
unnecessary disputes.
With trades of existing usage rights, rights and obligations could be transferred along with the
usage right or held in full or in part by the initial rights holder. In the case of sales, one might
generally expect all rights and obligations to be transferred. However, with leases, especially
short-duration ones, it may be more sensible for rights and obligations to reside with the owner.
As we know from applying the Coase Theorem (see Section 3.1), it should not be necessary for
the SMA to define how rights and obligations should be distributed between the parties for
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different types of transactions, as long as the overall set of rights and obligations is maintained,
the SMA is notified of the new distribution and there are feasible and credible enforcement
mechanisms. Where rights and obligations are not transferred in full, the contract between the
parties would need to ensure that the actual user was obliged to use the spectrum in ways that
enabled the initial rights holder to meet its share of obligations. Otherwise, there might be
incentives for trades simply to subvert existing regulations.
These observations also apply where liberalisation is introduced alongside trading.
However, under these conditions, some additional factors also need to be considered:
•

New uses must be consistent with the existing set of rights and obligations56; otherwise
there may be incentives for inefficient trades motivated by a desire to escape existing
obligations. If existing obligations are inhibiting an efficient trade, it would be more
appropriate to remove these for existing users, rather than allow them to disappear
through trading.

•

Where reconfiguration leads to there being more than one user of an existing usage
right, obligations with respect to interference affecting adjacent frequencies should
apply across all these users (see discussion in Section 6.3). With respect to interference
within a band, it may be possible to devolve this entirely to the parties concerned. If a
holder of a spectrum right which covers a defined geographical area and spectrum
range is free to plan his own sites, then he presumably would never lease parts of his
spectrum without taking precautions to deal with potential interference from the lessee.
In this case, the risk of interference is ‘internalised’ and should be an ‘in-house’ issue.
Nevertheless, the SMA may wish to clarify the extent to which such parties would
have any recourse to its arbitration in the event of a dispute over the interference
following a trade.

6.2.4 Management rights
In order to create a more flexible framework for spectrum utilisation, there may be some
circumstances where it is helpful to separate management rights from usage rights. By
management rights, we mean the right to define and issue spectrum usage rights within a
given block of spectrum, as opposed to the right to make transmissions.
Under the traditional command-and-control approach, management rights reside with the
SMA, who decides both the allocation and assignment of the spectrum. By contrast, under
56

The totality of rights and obligations following a trade must be consistent with the rights and obligations prior to the trade – the
variability is how these rights and obligations are distributed between parties after the trade.
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the market model, which allows for liberalisation of use, management rights within a
particular block of spectrum are devolved to the user. The SMA need only be concerned
with the type of use to the extent that it may raise interference issues at the boundaries of
management rights. Trading and liberalisation create scope for the separation of
management and usage rights. De facto ‘management’ rights may be created via leasing
provisions on usage rights. For example, a holder of a spectrum right which leases out part
of its bandwidth may still retain responsibility for adherence to interference limits within
the whole of its assigned bandwidth.
Separation of management and usage rights is likely to have particular application in
licensed bands where there is scope for a number of users to share spectrum. For example,
it is possible to envisage a management rights holder for a national frequency block
subleasing usage rights to a variety of applications, such as special events broadcasting,
WLANs and fixed links. These could be subdivided on the basis of frequency, geography,
time and duration. As in a lease transaction, the management rights holder (or primary
rights holder if this outcome were achieved through private leasing arrangements) would
have a strong economic incentive only to allow concurrent applications that did not cause
undesirable interference, in order not to lose customers. Potentially (if there were sufficient
spectrum in the relevant frequency range), there could be a number of rival management
rights holders competing with each other for users on the basis of price/quality trade-offs
(quality being understood in terms of level of protection from interference).
Formal management rights have been issued in selected frequency bands in a number of
countries. New Zealand has gone furthest with this approach, creating nationwide
management rights for 81 frequency blocks, available for specific (maximum 20 year)
periods. As of October 2001, some 63 management rights covering cellular telephone,
MDS, IMS (LMDS) and fixed link services had been assigned to the private sector. The
government retains ownership of 18 of these including those covering the public
broadcasting spectrum (radio and television).57
In New Zealand, management rights give holders the right to issue licences for the use of
their spectrum. Normally, management rights are assigned unencumbered by existing
usage rights, such that the management rights holder has the power to determine who can
use its spectrum through secondary trades. The government does not impose any
restrictions on end-use, although these can be imposed by the management rights holder at
the point of issuing usage rights.58 Spectrum may be aggregated and sub-divided, can be
57
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New Zealand Ministry of Economic Development (MED), http://www.med.govt.nz/rsm/licensing/regintro.html.
For example, the MED, in its capacity as rights holder for radio and television bands, has not to date allowed any change of use in
these frequency bands.
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traded on a similar basis to land, and can be mortgaged. In some cases, management rights
have been sold encumbered by existing usage rights, with secondary trading between the
management rights holder and existing users determining the ultimate distribution of new
and existing users and uses.59

6.3 Interference management
This section discusses how interference management processes could change as a
consequence of the introduction of trading and liberalisation within individual frequency
bands. It begins with a general discussion of the impact of introducing spectrum trading on
interference management. We then present a number of alternative models for the division
of responsibilities for interference management between spectrum users and SMAs. We
conclude with a summary of alternative methods for defining basic interference thresholds.

6.3.1 Impact of spectrum trading on interference management
During our consultations, this issue was high on the list of potential concerns raised by
various spectrum stakeholders. One of the concerns is in respect of the risk of additional
interference being caused to users of the radio spectrum. The introduction of spectrum
trading does not in itself directly create any new interference management issues, as a
change of ownership of a given spectrum right will not alter the nature of the transmissions
using the spectrum rights.60 Some spectrum owners may, however, seek to change the
nature of the usage of the spectrum rights. This could range from a change in the location
of the transmitter or receiver (e.g. through moving one end of a fixed link from one
building to another); through to (if liberalisation is permitted) a change in the technology
used or service provided using a given frequency band (e.g. using spectrum previously
used to operate cellular networks to provide broadcast radio services). Spectrum owners
could also seek to reconfigure their spectrum – for example leasing or selling part of it –
and this may result in alternative uses.
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See Section 5.1.1 for a description of how this process was used to open up the 2.0GHz band to mobile operators, while
accommodating existing fixed-link incumbents.
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From a statistical perspective, a new spectrum user could increase the number of instances in which unwanted interference arises
(e.g. by transmitting for a greater proportion of time than the original rights holder), but provided such additional usage remains
within the conditions originally attached to the spectrum rights, this additional interference should not be directly attributed to the
introduction of spectrum trading.
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Such changes in use could alter the levels of interference experienced by other users of the
radio spectrum. This could produce a change in the interference landscape, resulting in
either more or less harmful interference being caused to other users.
From discussions with spectrum stakeholders, the main interference concerns arise as a
consequence of additional uncertainty over the use to which neighbouring spectrum (in
frequency and geographical terms) will be put, both now and in the future. In other words,
there is concern about the wide variety of transmission characteristics (and hence resulting
interference levels) that could result from allowing trading together with liberalisation,
including reconfiguration.
The nature of existing allocations, and the conditions (such as technology restrictions)
attached to rights, means that account can be taken of the nature of radio transmissions
when assessing the likely interference environment, as use is known in advance. However
it should be remembered that even within such constraints, interference management issues
do still arise as it is practically impossible (a) to limit emissions precisely to within the
radio frequencies and geographical area covered and (b) to predict precisely how much
impact one transmission will have on the reception of another.
Whilst introducing spectrum trading and allowing change of use may increase the
complexity of interference management, there is no clear evidence that it will result in a
major increase in the number of harmful interference cases. Observations from countries
that have already introduced trading and liberalisation, suggest that fears that trading will
cause substantial new interference may be exaggerated. Where changes of use have
occurred, there is evidence that new and existing users can co-operate to manage
interference adequately, provided that they have appropriate commercial incentives. For
example, New Zealand has successfully introduced cellular operations into the 2GHz band,
notwithstanding the continued presence of some fixed-link operators. A less successful
example can be found in the USA, where Nextel’s aggregation of SMR licences to form a
national cellular operator has created a plethora of unresolved interference issues with
public safety and other local operators (see Section 5.1.1). However, these problems may
be attributed in large part to the failure of the FCC to adequately define responsibilities
between the operators, with the result that operators’ incentives to resolve these problems
between themselves have been distorted.61
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For details of this debate, see http://iwce-mrt.com.
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6.3.2 Roles of spectrum users and SMAs in interference management
Existing institutional structures may need adapting to cope with the flexibility created by
trading. The long-term habits of spectrum engineers and managers will not change overnight.
Institutionalised systems designed to protect spectrum assignments under a command-andcontrol structure favour defence of usage rights in ways that may not be conducive to
negotiation of spectrum interference obligations. Moreover, decades of experience with
international rules and recommendations, which we discuss in Chapter 9, are based on
command-and-control assumptions whose lessons will not be easily unlearned.
Whilst ultimate responsibility for enforcement of interference management issues (e.g. the
immediate termination of any transmissions causing interference to safety-of-life services) is
likely to remain with the national SMA,62 there are two alternative models which could be
adopted for interference management: either the SMA continues to manage interference issues,
or users are allowed to manage interference directly. These options are discussed below.

Option 1: SMA continues to manage interference issues
The SMA may continue to manage interference issues arising from changes of use of the
radio spectrum, by:
•
•
•

examining proposals for change of use on a case-by-case basis
establishing technology-neutral interference conditions
continuing to resolve disputes.

For example, both the PTS in Sweden and Ofcom in the UK have announced plans to
approve applications for change of use on a case-by-case basis. The Ofcom proposals are
particularly detailed and include proposals to specify technology-neutral emission
thresholds63. Any spectrum rights holder seeking to deviate from these conditions will be
required to submit technical studies demonstrating that interference caused to other users
will not be in excess of the guidance levels64 indicated as part of their spectrum rights.65

62

Responsibility for enforcement of interference management issues could be outsourced to a third-party organisation, but ultimate
responsibility will still remain with the SMA.
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Ofcom, Spectrum Trading Consultation (November 2003).
At this stage, Ofcom has not specified the precise form of how ‘guidance levels for interference’ will be specified and how these
conditions will be structured.

Part B: Implementation of secondary trading | 77

A case-by-case approach could function well if there are few trades, and liberalisation
proposals are predictable. However, in the event of high trade volumes and less
predictability in the nature of changes of use, such an approach could result in similar
disadvantages to the current command-and-control structure for managing assignments.
Specifically, the proposals could result in a large workload for the SMAs and there could
therefore be considerable delays in the approvals process. The degree of flexibility
available to new spectrum rights holders may be less than initially envisaged, as SMAs
may find it hard to remove institutionalised resistance to changes that alter the interference
landscape, even if there are alternative solutions (such as financial payments between
affected parties or introduction of new signal filtering technologies).
Further, there may be an incentive for incumbent users of radio spectrum to ‘exaggerate’
their vulnerability to harmful interference with the objective of either winning concessions
from the SMA or delaying competitive entry. There is a general risk that the need for a
regulator to take account of submissions from all parties could lead to delays in its decision
processes (as is already often the case with primary allocation decisions under the existing
‘command and control’ environment).
Concerns about the adaptability of the SMA and the overall timescale for approval could
result in further uncertainty for potential purchasers of spectrum and may hinder trades
which could generate greater economic efficiency.
In our consultations, SMAs indicated they believe there is still a key role for them in
resolving interference disputes, whereas only 64% of spectrum users believe this to be the
case. However, with regard to general interference issues, all stakeholders (including
SMAs) believe there is an increasing role for negotiations between adjacent users in the
market, rather then adhering to a standard threshold set by the SMA.

Option 2: Allow spectrum users to manage interference directly with other users
Neighbouring spectrum users might be allowed to directly negotiate interference
management issues with each other. The nature of radio communications means that
neighbouring users are likely to cause a degree of interference to each other, and it should
therefore be in both parties’ interest to come to a mutually acceptable solution. For
example, two GSM networks using the same set of frequencies either side of an
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Whilst Ofcom indicates that it will encourage spectrum rights holders to negotiate directly between themselves in cases where ‘inthe-field’ interference levels experienced by a user are above levels predicted through propagation modelling, Ofcom does not
seem to directly encourage negotiations between spectrum users to reach agreement allowing one or both parties to exceed
specified ‘guideline’ interference levels.
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international border would benefit strongly from co-ordinating base-station locations rather
than simply refraining from using the spectrum band in border regions.
A useful insight derived from the Coase Theorem (see Section 3.1) is that, at least on
efficiency grounds, it does not matter how initial interference rights and obligations are
distributed, provided they are defined clearly, as the market will derive an economically
efficient outcome. In this scenario, there is therefore still an important role for the SMA to
specify a base-line level of acceptable interference thresholds (see the next subsection for a
discussion of options for specifying such interference thresholds). Beyond this, if one party
wishes to make transmissions that cause a greater level of interference to another party,
compensation could be agreed in lieu of this.
Such ‘self-management’ may not be successful in every case. For example, a spectrum user
may refuse to co-operate with neighbouring spectrum users to manage interference
efficiently. Where this is for anti-competitive motives, competition law may be an effective
remedy; however, other cases may need to be raised with an independent third party such
as the SMA. Also, in the early stages of introduction of the new interference management
environment, the procedures followed by spectrum engineers in organisations will take
time to change.
To encourage parties to directly negotiate with each other, it may be worthwhile:
•
•

incorporating an obligation for spectrum users to negotiate interference management
arrangements in good faith with neighbouring users as part of their spectrum rights66
establishing clear rules for the handling of disputes by the SMA, in cases where parties
cannot independently reach an agreement.

It is likely that the existence of the above rules (in particular the second) will incentivise
spectrum users to reach mutually acceptable agreements independently, without the need
for additional involvement from the SMA, since all parties will be aware that the other
party can request intervention by the SMA.
The model of delegating interference management obligations to spectrum rights holders
has been adopted in countries where secondary trading has been implemented. In Australia,
Canada and New Zealand, interference parameters may be changed through negotiation
(although in Australia they also require the approval of the SMA).
The case of interference management involving unlicensed spectrum adjacent to a tradable
band is more complex. Consider, for example, a band used for unlicensed service, with an
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Many types of contract include provisions for parties to negotiate certain matters in good faith.
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adjacent band which has been assigned to one user. The interference experienced in the
unlicensed band would depend on the take-up of services using the band and may be
difficult to predict. Similarly, it would not be possible for the adjacent user with sole use of
the band to negotiate some relaxation of interference limits with users in the unlicensed
band, as there may be very many unlicensed users who are difficult to identify – and who
in any case will not be obliged to follow agreements made by other users of the band. The
transaction costs of negotiating with many small users therefore limits the ability of
market-based solutions to deliver efficient outcomes in this case. Furthermore, the
unlicensed users have no protection from interference from other users of the unlicensed
band and may therefore not have the same incentive as the user in the adjacent band to
negotiate an optimal outcome for all parties. Therefore, the SMA may need to play an
active role in resolving interference management issues – as is presently the case.67
Such a situation will also arise in licensed bands where spectrum rights are shared between
users (e.g. a fixed link band where each link is individually co-ordinated with other links
using the same spectrum in geographical proximity). Whilst the identity of the users of the
band will be known in this case, the problem of having to negotiate with a potentially large
number of individual users remains. Again an individual user may not feel obligated to
follow agreements made by other users of the band. Therefore there is likely to be a role for
the SMA in resolving interference issues pertaining to such shared bands. Alternatively, the
SMA might be able to delegate this role to an organisation that has been assigned special
management rights, as discussed in Section 6.2.4.

6.3.3 Options for specification of interference thresholds
As discussed above, one of the key components of interference management is the
specification of the ‘base level’ interference thresholds. This section highlights some of the
options open to national SMAs in this regard. We consider three options:
1. use of existing interference thresholds for individual bands
2. definition of new technology-neutral interference thresholds
3. definition of new thresholds by extension of existing thresholds for individual bands.
Ultimately, it may not matter which option is chosen, since negotiation between adjacent
users will lead to the most optimum outcome. Nonetheless, SMAs should specify a ‘base
level’ in order to provide a default starting point for initial negotiations between users; this
defines a set of rights and obligations relative to which negotiation can occur.
67

This role could also be undertaken by another neutral organisation, though the technical nature of these issues may mean that the
SMA is best placed to perform this duty.
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Option 1: Use of existing interference thresholds for individual bands
This option involves the use of thresholds that have already been used for the interference
and co-ordination calculations that were historically undertaken to assess interference
between users within the band and users in adjacent bands.
The principal advantage of this option is that it minimises the upfront workload for the
SMA in allowing liberalisation as part of spectrum rights. However, this approach may not
be suitable for many bands.
•

It may be difficult to identify directly the relevant parameters for a given service from
the large volume of historic ITU-R, CEPT and national SMA engineering documents.

•

Many of the interference thresholds will be specific to the nature of the interfering
system and the system that is suffering interference (i.e. they may not be appropriate if
new technologies or services are used).

•

Interference assessments have historically been undertaken on a deterministic basis
(i.e. is there scope for interference in a worst-case scenario?) – whereas newer
interference assessments increasingly take account of the statistical likelihood of
interference occurring.

Overall, the main drawback of this approach is that spectrum purchasers may feel that the
protection currently afforded to other incumbent users may place limitations on their use of
the band. This can be overcome if spectrum users are able to directly negotiate new
interference thresholds with other spectrum users.

Option 2: Definition of new technology-neutral interference thresholds
In order to facilitate liberalisation with trading, it may be desirable to specify maximum
interference levels that can be caused outside the ‘area’ associated with a given spectrum
right (i.e. in adjacent frequencies, neighbouring geographies, etc.) in terms which are not
specific to any given technology or service. We refer to this as the specification of
technology-neutral interference thresholds – they are not tied to any specific service or
technology, although in practice certain technologies or services may be better (or worse)
served by the specified maximum interference level. This option involves the specification
of the maximum acceptable signal power level at a frequency or geographical border. The
specified power level could vary across different frequency bands.
As a consequence of specifying a technology-neutral threshold, it would need to be sufficiently
robust for (a) a variety of types of interfering transmissions and (b) a variety of types of
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receivers. In practice the specification of, and requirement to adhere to, such a maximum
(technology-neutral) level may therefore not result in the most efficient use of spectrum (e.g.
significant areas of frequency or land within a spectrum rights holding could not be used in
order to meet the border threshold requirement). In Australia for example, the ‘technologyneutral’ interference rights were loosely based on the technologies that were most likely to be
used in each band (which means that they were not truly technology neutral).68
Such an approach is most likely to be relevant in markets where spectrum is being assigned
on a primary basis (where such interference conditions form part of the spectrum rights). In
bands where there are existing services, it is possible that the signal levels at frequency or
geographical borders will already exceed such a newly specified technology-neutral
interference threshold. This is because the neighbouring systems will be packed closely
together (in frequency and/or geographical terms) in order to increase spectral efficiency,
in order to maximise use of the radio spectrum. This minimal spacing between users may
mean that transmission levels at the (geographical or frequency) ‘borders’ are higher than
would otherwise be the case – that is, it is possible that in some cases incumbent users of
the band will already be generating emissions which are in excess of the newly defined
technology-neutral threshold. This is not necessarily a problem, as it should be
straightforward for existing users to restore the status quo through negotiation.

Option 3: Definition of new thresholds by extension of existing thresholds for individual bands
This option involves the specification of interference criteria on a band-by-band basis,
which takes account of existing usage but extends the criteria, where possible, to take
account of the desire to specify technology-neutral thresholds. The principal advantage of
this approach is that it can be applied in bands where there are existing spectrum users,
without directly affecting the existing rights and obligations of current rights holders,
whilst specifying (and in some cases reducing) interference obligations, to allow new
technologies to be introduced in the band. One of the principal drawbacks of this approach
is that it is unlikely to provide as much flexibility for liberalisation as ‘clean’ spectrum –
which has been assigned on a primary basis as ‘technology-neutral’ spectrum. Furthermore,
the SMA would initially need to undertake the task of determining the appropriate
interference characteristics which do not cause additional harmful interference to existing
users. If spectrum users were free to negotiate interference thresholds with each other, then
this initial determination of the base level thresholds is less critical.
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Whittaker M., Establishing an Interference Management Framework for Spectrum Licensing in Australia, Australian
Communications Authority, IEEE Communications Magazine (April 1998).
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Ofcom proposes to use this ‘extension of existing thresholds’ approach in its recent spectrum
trading consultation document.69 Here, the SMA proposes to define general spectrum emission
masks, loosely based on the emission characteristics of existing technologies in use in the band,
but extended where possible to provide additional flexibility.
One further drawback of this approach is that it does not take account of the statistical
likelihood of harmful interference occurring. For example, it might be possible that the
emission mask could be exceeded without problems arising, on the basis that the number of
occasions that interference is likely to be caused is very low (i.e. a very low probability of
occurrence). Such considerations depend on the nature of the service for which the
spectrum is used (e.g. mobile transmissions versus fixed transmissions, occasional use
service versus ‘always on’) and so are difficult to incorporate in a service-/technologyneutral specification. For this reason, it would be invaluable to have a process by which the
existing or potential future owner of spectrum can demonstrate that the harmful
interference which is likely to result from its proposed change of use is likely to be
minimal for other users of the spectrum. Our consultation procedure reveals that such an
approach has significant support among participating SMAs (60%), although support is
more modest among users (40%).
Of course, a process by which a spectrum user can negotiate with adjacent users to exceed
any existing limits/restrictions that are in place would reduce the burden on the SMA –
such discussions could potentially be allowed to occur while the SMA is in the process of
extending existing interference thresholds. The achievement of an agreement by the
spectrum users could eliminate the need for the SMA to invest significant work in finding
the optimal threshold from an efficiency point of view, as these would no longer matter.

6.4 Expiry and reclamation of usage rights
Buyers and sellers require clarity over the expiry of usage rights. If the duration of a usage
right is uncertain (e.g. there is a possibility that it could be terminated prematurely), or
approaching its end date, then this will depress the value of the licence in a secondary
market. This, in turn, may reduce the likelihood of efficient trades. Moreover, investment is
likely to be depressed if renewal is uncertain. However, for regulators, expiry and
reclamation powers provide useful flexibility as a public policy tool. When creating
tradable rights, regulators need to balance these conflicting interests.
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6.4.1 Expiry of usage rights
Traditionally, regulators have generally preferred placing expiry dates on usage rights in
order to allow periodic reallocation and reassignment of spectrum in response to changing
circumstances.70 Durations vary widely: some spectrum rights are issued year-by-year with
an expectation of renewal; others have had more lengthy durations (10–20 years,
sometimes with a strong prospect of renewal), in order to encourage long-term investment
in downstream network and service provision. Some spectrum rights have been of
undefined duration, but are subject to recall at relatively short notice.
If trading and liberalisation are introduced, the main purpose of imposing expiry dates falls
away. Except in cases of market failure, the secondary market should facilitate efficient
reallocation and reassignment of usage rights, without the need for regulatory intervention.
Indeed, the presence of an expiry date may distort the market, as it creates investment
uncertainty that may unduly reduce the value of usage rights towards the end of their
duration. Indeterminate or vague durations are particularly inappropriate with spectrum
trading, because the risk of the usage rights being terminated or not renewed can severely
depress the value of the tradable right throughout its lifetime.
The alternative to setting an expiry date is to grant usage rights in perpetuity. New Zealand
is currently considering this option. It previously adopted a system of 20-year tradable
rights. With the earliest rights now approaching expiry, the Ministry of Economic
Development has launched a consultation exercise on arrangements for renewing
licences.71 It has been widely recognised that lack of clarity on renewal rights in the
original framework has undermined the value of rights and depressed investment.
The downside of granting usage rights in perpetuity is that this may limit the flexibility of
the government to intervene in spectrum allocation in the future. In its report to the French
government on spectrum trading, IDATE expressed concern that the French government’s
ability to reclaim usage rights may be unduly constrained by the granting of perpetual
rights; it favoured lengthy duration of rights with a strong prospect of renewal.72
Governments would also lose a potential ongoing revenue stream from future primary
assignments of expired rights, although this could be addressed through the use of
administrative incentive pricing. In any case, longer-lasting rights entail greater upfront
70

Article 5 of the EU Authorisation Directive provides that where Member States grant rights of use for a limited period of time, the
duration must be appropriate for the service concerned. Even so, the Annex to that directive defining permissible conditions for
rights of use permits Member States to change the maximum duration “subject to any changes in the national frequency plan.”
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See http://www.med.govt.nz/pbt/rad_spec/rights-at-expiry/index.html for details.
IDATE, Mise en place d’un marche secondaire des fréquences, Rapport final a l’attention de la DiGITIP (July 2003), p.27.
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revenues for governments at the time of primary assignment. Our consultation indicates
that although users may favour usage rights in perpetuity (or rolling renewal), most SMAs
(65%) would prefer usage rights with a fixed duration.
The economic case for perpetual usage rights is strong, provided liberalisation is
introduced as well as trading (without liberalisation, there would not be sufficient
flexibility for markets to reallocate and reconfigure spectrum to alternative uses). A
compromise approach for regulators may be to allow perpetual usage rights but to maintain
certain powers to reclaim rights under specific and defined circumstances, for example on
grounds of market failure or other public policy (see next section). General powers to
reclaim usage rights risk undermining investment incentives just as much as short-duration
usage rights. However, there may be considerable institutional resistance by SMAs to
surrendering powers in this way. The imminent expiry of many GSM mobile licences in
Europe may provide a test case for government thinking on this issue.

6.4.2 Regulatory powers for reclaiming usage rights
Whether usage rights are term-limited or granted in perpetuity, rules would still be required
to allow the government to reclaim spectrum73 in response to a clear instance of market
failure or on certain public policy grounds. These might include, for example, a national
emergency, a recognised need to release spectrum for unlicensed applications (as discussed
in Section 4.5) or a new EU harmonisation initiative. A further concern mentioned by
many SMAs in our consultation is that of fragmentation of spectrum. It is unclear to what
extent this is really likely to be a problem; but this issue could potentially be addressed
through granting exceptional powers of intervention to the SMA to force certain users to
sell spectrum at market value.74
Unfortunately, there is a necessary trade-off between reserving regulatory powers and the
creation of uncertainty for users. The dilemma this creates for regulators can be seen in the
context of the UK (Ofcom) Spectrum Trading Consultation. Ofcom has reserved broad
rights to terminate tradable spectrum usage rights on multiple grounds, such as those
highlighted above.75 However, Ofcom officials have stressed that they view these powers
as being applicable only in exceptional circumstances. Perhaps the greatest source of
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out’, where it owns say the last small block of spectrum necessary to complete a larger contiguous block.
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uncertainty for users under the current UK proposals is the lack of clear compensation
arrangements; one possible solution going forward may be the development of compulsory
purchase arrangements (such as used for property), using information from actual spectrum
trades to help assess a market value.

6.5 Enforcement of rights
Throughout this chapter, we have emphasised the importance of clarity in defining the
rights and obligations of usage rights holders in a trading environment. Economic theory
tells us that the actual distribution of rights and obligations between parties is relatively
unimportant, provided that there is clarity over where these rights and obligations fall, and
that parties are required to fulfil them. Users require confidence that other users will meet
their obligations and that their own rights will be enforced, which will require formal
procedures. Traditionally, within a command-and-control system, the SMA takes care of
this. Similarly, the SMA could take on this role in a market system, although in some
countries, rights and obligations are enforced by other bodies (e.g. management rights
holders and a dispute resolution tribunal in New Zealand).
Some degree of monitoring will typically be required in order to ensure that users are
fulfilling their obligations (and have sufficient incentive to do so). Some monitoring may
require direct intervention by the SMA or other suitable body. For example, limitations on
usage, aggregation or subdivision are all obligations that are natural for the SMA to
monitor through a register of usage and ownership. In the case of interference, it may be
possible largely to rely on users to police themselves and, in the first instance, to look to
negotiation to settle disputes. However, SMAs will probably continue to have a role in
interference investigations and resolving disputes between users when negotiations break
down. Although recourse may be made to the legal institutions, the expertise and technical
knowledge required to resolve such issues means that bodies such as the courts would
probably need to refer such disputes to the SMA.
Regardless of the details of how monitoring is achieved, penalties need to be available to
official bodies that police obligations. These could include fines and the suspension or
revoking of spectrum rights, but would need to be commensurate with the offence caused
and be consistent with the EU Authorisation Directive.76
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The Authorisation Directive states that penalties (after due notice) must be "appropriate and proportionate" (Art. 10 (2)), refers to
"financial penalties where appropriate" (Art. 10 (3)) and specifies that in case of "serious and repeated breaches" the Member
State can "suspend or withdraw rights of use" (Art. 10 (5)).

7 Systems for managing and monitoring trading
In order for a secondary market to run smoothly, potential buyers and sellers of spectrum
need to be able to identify each other and readily obtain information about the usage rights
that could be traded. The availability of information increases certainty for buyers and thus
provides an incentive to invest in spectrum rights, and therefore in downstream service
provision. Buyers and sellers may also incur search costs obtaining such information.
These are a type of ‘transaction cost’ and if they are too large, otherwise efficient trades
may not occur. Publication of key information, such as a registry of spectrum ownership
and trades, and development of trading mechanisms, such as brokerages and exchanges,
could help to facilitate trades by bringing buyers and sellers together, and reducing search
and other transaction costs.
In this chapter, we discuss the publication of information on trades and spectrum
ownership, and the development of trading mechanisms, and assess the contribution that
these could make to facilitating an efficient secondary market. We also examine the
potential role for regulation in monitoring and recording trades, and influencing the
development of trading mechanisms.

7.1 Ensuring availability of information
Buyers require information about existing usage rights and trades that have taken place,
including spectrum endowments, geographical and time restrictions, durations of rights and
any associated rights and obligations imposed (such as service restrictions and interference
protection measures). They also need to know who their potential ‘spectrum neighbours’
are, in order to understand the interference landscape.
Buyers and sellers need to be able to identify each other. Given that spectrum is likely to have
similar value for different users, they may also benefit from pricing information from previous
spectrum trades and primary assignments in order to help them determine a mutually
acceptable price for exchange. Where buyers and sellers have significant private information
about the value of spectrum, there is a risk that bargaining will fail to produce a trade even if it
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may be efficient for one to occur; one side or the other may push too hard to gain surplus at the
expense of the other side, not knowing what the other is willing to pay.77
If such information is not available, or is expensive to obtain, otherwise efficient trades may not
take place, depriving society of potential welfare gains. This may be due to the search costs of
matching up with potential traders or private information about valuations. The former is
particularly likely in bands where there are many small licensed users, as even modest search
costs could represent a high proportion of the potential gains from trade.
One way to facilitate the flow of information and reduce transaction costs in trading is to
create registers of spectrum usage rights and trades, just as national governments already
keep registers of land ownership and transactions. These could be national or even panEuropean in scale (European scale could offer additional advantages in terms of reducing
search costs for companies looking to expand beyond national boundaries). In our
consultations with spectrum stakeholders, over 80% of questionnaire respondents back the
development of registries – specifically an online one. In developing a register of usage
rights, three main decisions are required:
•
•
•

Who should take responsibility for organising the register?
What information should be recorded and published?
Should the provision of information about private trades be voluntary or mandatory?

Who should organise the register?
A register of spectrum usage rights and trades could be established by national SMAs or
delegated to private firms or an independent body. It is likely that much of the information
required for the register will already be collected by the SMA, so there may significant cost
savings from having SMAs take on this function. It is therefore unlikely that private firms
could undertake the task more efficiently than a well-run regulator; although they may have
a secondary role in amalgamating or repackaging national registers to meet the specialist
needs of potential spectrum users. There appears little rationale for setting up a separate
independent body for recording usage rights and trades, as there is no obvious reason why
SMAs’ involvement in other aspects of spectrum management should conflict with a
requirement to maintain a timely and accurate register.
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Guatemala provides a case study of the benefits of an SMA producing a full register of
spectrum ownership. This has been a key component of that country’s shift to a liberal
spectrum management regime. All primary assignments and trades are recorded by the
regulator and regular updates are available to all parties for a small administrative fee.78
At present, most European SMAs only provide information on existing assignments in
response to specific requests, and some provide only limited information on certain
assignments publicly (see Annex B). However, one country, Denmark, has a complete
register of assigned spectrum rights available free online79, and around one-third of
European countries interviewed in our survey indicated that they have plans to publish
similar databases.
Under the EU Framework Directive, SMAs will anyway be expected to take on a more
formal role in publishing information on trades. Article 9(4) of the Directive states that
“Member States shall ensure that an undertaking’s intention to transfer rights to use radio
frequencies is notified to the [SMA] and that any transfer takes place in accordance with
procedures […] and is made public.” While this does not amount to a specific obligation
for a formal register of trades, such a development would appear to be a logical outcome.

What information should be recorded?
Both buyers and sellers of spectrum could benefit from easy access to information about
existing spectrum ownership (including rights and obligations associated with usage rights) and
trades that have taken place. Responses from the questionnaire indicated that the information
that would be most appreciated by spectrum stakeholders would be an assignment table and
trades register. Useful information about trades would include: a description of the usage right
traded; the type of transaction (e.g. sale or lease) and key terms (e.g. duration of lease); the date
of the transaction; the identity of participants; and the price paid. This type of information is
already collected for land registries across EU countries.
However, in our consultations SMAs indicated that they are not keen on collecting information
regarding price and interested participants. In terms of the amount of information recorded,
there is a potential trade-off between the benefits from information in terms of reduced search
costs, and the potential risk of information overload and excessive administrative burden in
collating data. Indeed, if high administrative costs are passed on to buyers or sellers through
registration fees, then this will raise transaction costs, potentially offsetting benefits from
78
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reduced search costs. Nevertheless, basic information of the type described above could be
recorded and published electronically at low cost, as it is in the case of land. SMAs already
keep track of most of this information (other than for unlicensed bands, where such action
should be unnecessary). The additional tasks of monitoring trades and publishing databases do
not appear unduly onerous, especially given that a small developing country, Guatemala, has
successfully implemented such an approach.
In order to facilitate the development of the European market, there may be a case for
co-ordinating the collection of information on spectrum usage across Member States. This
would potentially make it easier for companies providing services in one Member State to
explore opportunities to expand to others. It also must be assessed whether requiring this
level of information is permitted under the existing Electronic Communications
Framework package or whether additional legislation would be needed; we explore this
issue further in Chapter 16.

Should disclosure of information be voluntary or mandatory?
If consistent information about all trades is not provided for a register, then its usefulness
will be significantly eroded. Therefore, it appears sensible that the provision of basic
information, such as a description of the usage right that has been traded and the identity of
the parties involved, should be mandatory, as is the case for land. The burden of such
submissions on users as a proportion of overall value of any trade should be small,
providing that the administrative processes are well designed,80 so this should not unduly
distort incentives to trade.
Particular difficulties may arise in relation to mandating Member States to collect
information on prices.
•
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Some parties in bilateral transactions may be reluctant to reveal information about prices,
on grounds of commercial sensitivity. On balance, it is doubtful whether it could be in the
public interest to allow companies to withhold such information; especially as trading in
the most commercially valuable spectrum (e.g. that used for mobile telephony) may be
relatively illiquid, and any information obtainable on market prices will improve market
efficiency and may be of significant benefit to potential entrants. Indeed, a main benefit of
spectrum trading (both with and without liberalisation) mentioned by SMAs is the ability to
identify the value of spectrum rights; aggregating and disseminating information about
value is a key function of markets.

Member States should ensure that the costs associated with these tasks are as low as possible.
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•

A more pertinent problem may be the difficulty of obtaining accurate information on
prices, especially if spectrum trades are often bundled with the sale of a larger business. In
general, it is easy to misrepresent prices, for example through deferred or non-cash
payments. In the case of land, there are detailed regulations (typically to prevent tax
avoidance) designed to ensure accurate price revelation. However, it is not clear if the
incremental benefits of taking this step in relation to spectrum trading would justify the
additional cost. Governments may instead prefer to take a more pragmatic approach
towards collecting price information, especially as many companies may be happy to
reveal accurate information as part of their obligations of transparency to their
shareholders. In the case that spectrum transactions need to be disclosed to tax authorities
(e.g. because they might come under capital gains taxation), these problems would fall
away, as there would be a need to disclose price information truthfully.

7.2 Appropriate trading mechanisms
Secondary market transactions could take place through a variety of spectrum trading
mechanisms. There are four basic types.
•

Bilateral negotiation – a buyer or seller approaches the other party and a mutually
agreeable trade is agreed.

•

Auctions – a buyer advertises its need for spectrum (or a seller announces that spectrum
is available) and invites offers in some competitive process. There are many possible
ways of structuring such a process.

•

Brokerage – buyers and sellers use the service of a broker to identify each other,
analogous to using an estate agent to buy or sell a property.

•

Exchanges – multiple buyers and sellers come together in a single market. Spectrum
could potentially be traded much as in a stock market or commodity exchange, with
periodic clearing of accumulated buy and sell orders.

All of these approaches could exist in parallel. They could develop through the market, or
particular approaches could be promoted or controlled through regulation. A key question
for government is the extent to which any intervention in the market with respect to trading
mechanisms could promote or hinder the development of secondary trading.
Bilateral negotiation is likely to be effective in facilitating efficient trades in many cases.
Where there are a sufficient number of counter-parties, auctions are likely to provide more
efficient outcomes (e.g. for a seller facing many buyers or a buyer facing many sellers).
However, for smaller transactions, there may be significant search costs involved in buyers
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and sellers finding each other (e.g. a new taxi firm that needs local access to spectrum).
Even auctions need to be advertised and marketed to attract bidders. Although spectrum
registers should help facilitate such searches, they generally do not indicate which owners
may be prepared to sell usage rights or provide any information about potential buyers.
Such information could, however, be gathered efficiently by brokers, acting as a central
point for buyers and sellers to meet each other.
Where there are a sufficient numbers of transactions, brokerage services could be expected to
develop in response to market demand. For example, in New Zealand, law firms have acted as
brokers for a number of spectrum trades. This type of market development is common across
many industries and it seems unlikely that any kind of state intervention would be required to
stimulate brokerage activity. Indeed, such intervention might do more harm than good if it
simply crowded out potential private providers of brokerage services. A conceivable case for
government intervention might arise if it could be shown that there were benefits from having a
single national point of focus for trades, for example because this enhanced transparency.
However, given the spread of different spectrum uses, it is more likely that buyers and sellers
would benefit from the development of service-specific specialist brokerages, in some cases
operating in a number of EU countries. In our consultations only 30% of the questionnaire
respondents indicated that they expect independent spectrum brokers, market makers or
resellers to emerge in order to facilitate this market.
Spectrum exchanges offer an alternative mechanism for conducting transactions, where
there is sufficient market activity. In this case, there may be a market maker, buying and
selling from interested parties rather than simply acting as an intermediary. Price
information generated by spectrum sold in an exchange can facilitate trading through
enhanced transparency, encouraging buyers and sellers to come to the market. Some
commentators have envisaged the idea of trading spectrum much like stocks and basic
commodities, but it is difficult to see how this could be implemented in practice, given the
potential need for users to aggregate adjoining blocks and the complex relationship
between interference and the way spectrum is used.
Precedents from other countries cast doubt as to whether there will be sufficient volumes of
trades to justify the creation of dedicated exchanges, especially given the many different
types of spectrum which would need to be traded separately. An on-line spectrum
exchange called ‘Spectrum Desk’ was set up in Australia by Macquarie Bank in March
2001. It had negligible impact, running just one auction in its first 18 months of operation.
However, according to critics, this may have been the result of poor design and a lack of
support from the regulator, and not necessarily due to lack of demand for spectrum.81 In the
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USA, Cantor Fitzgerald has plans to set up a spectrum exchange, and it will be interesting
to observe whether this fares better than its Australian predecessor. There may be greater
scope for more limited exchanges (which might be run by management rights holders)
focusing on specific categories of spectrum users who exhibit high turnover in demand, for
example special events broadcasting.
Governments could intervene to develop their own exchanges or to prevent the emergence
of private ones. Given that many European regulators have expressed concerns about
trading leading to speculative activity with spectrum, the latter is perhaps more likely in
Europe. However, in the absence of sufficient information about the potential benefits or
costs of allowing exchanges, any kind of intervention would appear premature. There is a
good case for simply waiting and seeing what trading initiatives emerge and addressing any
public policy issues that might subsequently arise, as and when they are material.

8 The impact of spectrum trading on competition
In this chapter we consider the potential impact of spectrum trading on competition in the
supply of services derived from spectrum. We examine the potential for anti-competitive
behaviour represented by spectrum trading (Section 8.2) and discuss the possible
reductions in consumer welfare that might arise from unrestricted trading (Sections 8.3 and
8.4). We argue in Section 8.5 that if spectrum is both traded and its use liberalised, this
may promote, rather than frustrate, competition. Historical approaches to protecting
competition by assigning a certain number of licences to provide a service are highly
inflexible (Section 8.6). Existing competition law (including merger regulations) are
powerful and flexible tools that can constrain anti-competitive behaviour (Section 8.7), and
additional ex ante sector-specific rules for radio spectrum may not be needed (Section 8.8).

8.1 Competition and spectrum trading: overview
In our consultations, SMAs and spectrum users voiced concerns that the new freedoms
provided by spectrum trading might be abused by parties engaging in anti-competitive
behaviour. The theoretical possibility exists that, without appropriate controls, spectrum
could be acquired in order to block rivals from offering competing services and to build or
maintain market power in the supply of services to end-users. We review the potential for
such anti-competitive behaviour in Section 8.2. If there are anti-competitive incentives to
acquire spectrum, there is a danger that unrestricted trading could produce inefficient
outcomes that reduce, rather than increase, consumer welfare, as we explain in Section 8.3.
In particular, hoarding of unused spectrum has been raised by some SMAs and spectrum
users as a particular concern, though in fact spectrum trading might well lessen the
incentives for such behaviour, as we explain in Section 8.4.
In the case that spectrum is traded and its use liberalised, such concerns about possible
anti-competitive trading largely evaporate, as we discuss in Section 8.5. If change of use is
possible, acquiring spectrum in order to block entry or expansion by rivals is unlikely to be
successful. Liberalisation of spectrum use creates new opportunities for entry by acquiring
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spectrum outside traditional patterns of frequency use. Not only does this mean that
blocking entry by acquiring spectrum becomes impractical, but also there is greater
opportunity for dislocating innovation, which can generate substantial benefits for
customers in the long run.
In the case that spectrum can be traded, but spectrum use is not liberalised, concerns about
competition need more careful consideration. The quantity of spectrum available for a
particular nominated use may be limited. Where spectrum scarcity is sufficiently acute, it
may be possible to acquire spectrum in order to exclude entrants or block expansion by
rivals. However, whether such behaviour is likely in practice depends on the specifics of
the case considered, especially on the extent of spectrum scarcity as a key determinant of
the height of the barriers to entry.
To date, competition in the spectrum market has been protected through the design of
primary assignment processes, with spectrum packaged into a certain number of licences to
provide competing services. We explain how this system operates in Section 8.6. This is an
inflexible approach, however, as the number of competitors is determined by the design of
spectrum licences. Moves toward either spectrum trading or liberalisation (with or without
trading) would mean that the number of competing suppliers of a service would no longer
be determined at the time of the primary assignment of spectrum, but could respond to
changing circumstances.
Even where competition concerns might arise because of trading without liberalisation,
competition law including merger regulations already provide powerful measures to
constrain anti-competitive behaviour. We briefly review these constraints in Section 8.7.
Transactions involving trade in spectrum with a significant impact on competition may
often be captured by merger controls. Trade of a sufficient amount of spectrum to eliminate
or constrain a competitor will often make little sense without sale of corresponding assets
such as network infrastructure or customer base. Competition law and merger regulations
are likely to be effective constraints on anti-competitive spectrum trading in many cases.
Against this background, we then ask in Section 8.8 whether there is any need for further
specific ex ante rules on spectrum trading in order to filter out anti-competitive transactions.
Broadly, we find that sufficiently rapid moves towards liberalisation should eliminate the need
for ex ante competition rules specifically for radio spectrum. However, there is a question about
how best to manage a transitional situation in which spectrum is traded without the ability to
change use, especially if this situation is expected to endure for a considerable time.
Competition law and merger control are powerful tools, but nevertheless there might be some
argument for prior screening of transactions on competition grounds in cases where spectrum
scarcity is particularly acute. However, from a competition perspective, ex ante sector-specific
rules are an inferior substitute for liberalisation and should only be considered if significant
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delay is anticipated in moving from trading without change of use to a liberalised regime, or if
no liberalisation is envisaged.
If ex ante sector-specific rules to protect competition prove necessary, they need to be
flexible and case-specific; mechanical rules related to quantities of spectrum held by parties
to a transaction would be entirely unable to distinguish whether a transaction significantly
affected competition in the supply of services to end-users.

8.2 The potential for anti-competitive spectrum trading
Spectrum trading allows the assignment of spectrum to respond to changing circumstances
and so use spectrum more efficiently. However, some spectrum trades have the potential to
reduce competition in the supply of services to end-users. This might occur either through
concentration in spectrum holdings currently used to supply a particular service (e.g.
consolidation of two previously assigned usage rights) or through incumbents blockading
potential competing new services by buying the spectrum necessary for such services.
Anti-competitive behaviour can arise both as a result of incumbent suppliers defending
positions of existing market power, and from attempts to acquire market power.
Spectrum can be distinguished from many other inputs in that it is typically essential to the
provision of services derived from it. Whilst the provider of a spectrum-derived service
might be able to make up for a shortage of spectrum by additional expenditure on
infrastructure (as with a mobile telephone network), clearly the provider will still require a
minimum amount of spectrum. Therefore, if a rival purchases the entirety of this provider’s
spectrum, it might be able to eliminate its competitor, reducing competition in the
downstream market for services and rising prices. Whether such an exclusionary strategy
succeeds and has an appreciable effect on competition will depend on whether there are
entry barriers to the downstream market, as could arise if spectrum in a specific band were
needed to provide the service in question.
Consider the following simple example. Suppose that there were a monopoly service
provider earning a profit of, say, 10, absent any payments for spectrum. If, in contrast,
there were a duopoly, with the market equally shared between two providers, their total
profits would be less than 10 as competition would erode supernormal profits resulting
from market power. For the sake of argument, suppose that each duopolist earned profits of
4, again absent any payments for spectrum.
Now suppose that we were to start from a situation where there are two providers, and then
introduce spectrum trading. If one operator offers to buy the other’s spectrum, the seller
will accept if the offer is above 4 (the duopoly profit lost). However, given that this leads to
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a monopoly, the buyer will be prepared to pay up to 6 (the increase in its profits in moving
from a duopoly to a monopoly situation). Therefore, we would expect a transaction to
occur at some price between 4 and 6 and the market to be monopolised.
Although this example is special in that we have considered just two operators, the
conclusion is quite general. Even with a number of competing firms, if elimination of one
created a lessening of competition, there would be an anti-competitive incentive to acquire
spectrum. However, what is important to the example is that if one operator buys the
entirety (or at least the large majority) of the other’s spectrum it can effectively prevent its
rival from offering the service in question. If it were the case that only a small part of one
operator’s spectrum holding were sold to the other, there would not obviously be any anticompetitive consequence. Also, in order for one operator to monopolise the market for
services, it is necessary for there to be some barrier to prevent other potential operators
from entering the market and offering competing services. This might arise if there is a
requirement to use a specific spectrum band to offer this service.
There is some evidence from other sectors to suggest that secondary trading can lead to
concentration. For example, the introduction of trading of landing and take-off slots at airports
in the USA led to increased concentration in slot holdings. The US Buy-Sell rule allows the
sale, purchase and trading of airport slots by airlines and other parties at designated airports.
Upon implementation in 1986, airlines were allocated their existing slot holdings with
grandfather rights (i.e. continued use of a slot maintains a right to use that slot in the future).
Since then, slot trading has resulted in a significant increase in the proportion of slots held by
the largest two or three airline operators at each airport. For example, the average number of
airlines holding commuter slots at major airports fell from eight in 1986 to three by 1994. In
1996, a report to Congress by the General Accounting Office (GAO) found that the system of
slot trading deterred entry at key airports to such an extent that it recommended the withdrawal
of slots from incumbents to create a pool of slots for new entrants.82
There is a reasonable analogy between the US experience of airport slot trading and what
might happen with spectrum trading where there are specific bands for a particular service
and liberalisation is not permitted. In some cases, access to spectrum within a specific band
may be an essential input into providing a particular service, just as an airport slot is an
essential input into providing air transport services. Acquiring spectrum (or airport slots)
may be an effective means of blocking a competitor.
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In other respects the analogy between airport slots and spectrum may break down, as
acquiring spectrum may be ineffective in blocking competitors.83 For example:
•
•
•

with liberalisation, there may be other spectrum that can be used to deploy the same service
even without liberalisation, there may be spectrum available in other bands that could
be used to offer different, but closely substitutable, services for end-users
in some limited cases (e.g. fixed wireless broadband) it may be possible to offer a
closely substitutable service by an entirely different means over a different technology,
possibly not even requiring radio spectrum.

These examples show that it is not possible to reach any general conclusions about whether
a particular spectrum trade lessens competition without consideration of the downstream
service market. In some cases, it may be feasible to exclude competitors by acquiring
spectrum, whereas in other cases it may not. Where the downstream service market is
broad or entry barriers are low, competition problems are less of a concern; it is more
difficult to gain market power by acquiring spectrum and so the incentives for anticompetitive trading are small.

8.3 Trading, competition and economic efficiency
The freedom to trade radio spectrum should lead to spectrum being used by those prepared
to pay most for it. Provided that those who have the strongest business case for using
spectrum and are prepared to pay most for it are also those who generate greatest benefit
for end users, trading will lead to outcomes that are in the best interests of consumers. This
is the underlying rationale for permitting trading in the first place: it encourages
economically efficient use of spectrum (see Chapter4).
Providing competition is effective, there should be close accordance between the
willingness of spectrum users to pay for spectrum and the benefits they generate for endusers. One provider will be prepared to pay more for spectrum than another either because
it can provide a superior service or because it can reduce costs. However, if competition is
not effective, then it does not automatically follow that the party prepared to pay most for
spectrum is the one that can generate greatest benefits for consumers. Some of the
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willingness to pay for spectrum may derive either from existing market power or from the
anticipation of gaining market power.
For example, suppose that there is a supplier of a service to end-users who has market
power. A block of spectrum is for sale that could be used to supply a substitute service. The
incumbent supplier will typically be prepared to pay more than an entrant, other factors
equal, in order to acquire this spectrum and defend its position. Potentially, it may be
prepared to pay up to the value of any excess profits it might earn. In order to displace the
incumbent, the entrant would have to have sufficiently lower costs or offer a sufficiently
superior service in order to outweigh that part of the incumbent’s willingness to pay for
spectrum derived from the exercise of market power. Therefore, there could be cases where
it would be economically efficient for entry to occur, but in which entry does not occur.

8.4 Spectrum hoarding and ‘use it or lose it’ rules
We have seen that there could be anti-competitive motives for spectrum trading. Are there
any other forms of behaviour which might be a cause for concern? In our consultations,
some SMAs raised the concern that spectrum might be acquired but left unused. Such
hoarding of spectrum (sometimes called ‘warehousing’) might arise for anti-competitive
reasons, where spectrum is acquired not in order to provide a service, but simply to stop
others from using it. This might be considered an extreme manifestation of anticompetitive behaviour, where there is an incentive to acquire spectrum even in the absence
of any constructive use being made of it.
Providing competition in the supply of services to end-users is reasonably effective, it
would be unusual to see spectrum being left unused for extended periods. There would be a
significant opportunity cost to spectrum being unused, and spectrum trading would make
this opportunity cost particularly transparent, in that there may be a generally observable
market valuation for the spectrum. These arguments suggest that perhaps spectrum
hoarding should be taken as prima facie evidence of market power in the supply of services
derived from spectrum. However, such a conclusion is not warranted. There are a variety of
legitimate commercial reasons why spectrum might be acquired but left unused.
For example, a provider might want to hold unused spectrum to maintain an option to
expand capacity or to broaden the range of services offered. Although there might be a
significant opportunity cost to such a strategy, this might be worth paying if there were a
significant adverse impact on consumers from running out of capacity. Such behaviour
might even be beneficial for competition, as having a number of competitors able to
expand capacity rapidly could lead to vigorous competition. Another legitimate reason for
holding unused spectrum might be to aggregate a number of spectrum blocks, either across
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frequencies or geographical areas, in order to be able to deploy a particular service at some
point in the near future. Therefore, we cannot infer that a provider with currently unused
spectrum necessarily has market power or anti-competitive motives.
These simple examples show that a requirement to ‘use it or lose it’ might actually reduce
competition rather than protect it. The ability of providers of services to enter new markets
or expand their services might be limited by such a rule and legitimate commercial
strategies frustrated. Even if spectrum hoarding arose because of market power, a
prohibition on holding unused spectrum would provide only symptomatic relief. The
problem with such behaviour is not so much that spectrum is unused, but rather than entry
or expansion by competitors is blocked. Requiring the current holder of spectrum to use it
would not remedy the underlying lack of competition. The underlying problem is one of
spectrum becoming excessively concentrated, rather than spectrum being unused.
Therefore, there is a strong argument that use-it-or-lose-it rules are unnecessary provided
that there are adequate safeguards against the build-up of market power through excessive
concentration of spectrum holdings. There are numerous policy tools available to provide
such safeguards, including competition law, liberalisation of spectrum use and, in extremis,
even ex ante sector-specific rules against concentration (see Sections 8.7 and 8.8).
Further, use-it-or-lose-it rules are unable to distinguish between legitimate and anticompetitive reasons for leaving spectrum unused. Any formal rules requiring that spectrum
be used could be easily bypassed by offering some kind of service, even if it were not one
that customers would particularly value. It is difficult to implement any form of use-it-orlose-it rule in a regime with technologically neutral licensing, as some subjective judgment
of what is ‘reasonable’ use would seem to be needed, which could be easily challenged.
It might be argued that the roll-out requirements currently associated with many existing
spectrum licences are effectively a use-it obligation and such rules may need to be maintained
in some form even with spectrum trading. However, this is not a compelling argument for useit-or-lose-it obligations. First, roll-out obligations are not necessarily credible, as there may
have been significant changes of circumstances since assignment (as for example with 3G) and
there may be implicit or explicit renegotiation between spectrum right holders and regulatory or
spectrum management authorities. Second, where competition is effective, this usually provides
sufficient discipline on roll-out; therefore, roll-out conditions may be a safeguard against
ineffective competition. However, spectrum liberalisation may provide an alternative and much
more flexible way to protect competition and so ensure that services are widely delivered.
Where roll-out obligations are intended to ensure that services are made available to
commercially non-viable customers, there may be less distorting ways of achieving this
objective that do not require obligations tied to spectrum usage rights (e.g. a universal service
fund) and so are more compatible with spectrum liberalisation.
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Our consultations with SMAs and spectrum users raised some concerns that there could be
speculative trading in spectrum, i.e. buying spectrum solely with the objective of reselling
it later. Clearly there are many markets for long-lived assets (land, equity, etc.) where
speculative behaviour is possible and permitted. In these cases such activity is not seen as
detrimental to the good functioning of markets. Indeed, incentives to speculate largely arise
to the extent that a party has private information, not known to other market participants,
about how an asset might be utilised. Therefore, the ‘speculator’ believes that the asset is
currently undervalued and can be resold for an alternative use at profit. However, changing
how the asset is used is clearly economically efficient in this case; the ‘speculator’ is
gaining a rent for identifying the superior use of the asset which is then ultimately reflected
in a revised market price.
Well-functioning markets aggregate private information held by market participants and
reflect this in a market price, potentially allowing the holders of private information about
an asset’s value to extract rents. This process creates incentives to gather information about
the potential value of the asset and innovate to find new uses for it. A spectrum market
would be no different in this respect from any other market for long-lived assets.
Innovation in how spectrum might be used is something to be encouraged rather than
suppressed. For example, a ‘speculator’ might try to aggregate spectrum (either in terms of
frequencies or across geographical areas) in order to allow a particular service to be
deployed, reselling the spectrum rather than providing the service itself. Any profit made
would reflect the commercial risks run in trying to aggregate this spectrum, in particular
the risk of acquiring some spectrum but not enough to offer the service in question.
In conclusion, concerns that spectrum trading could lead to hoarding of spectrum are not
well grounded. In fact, there are a number of ways in which spectrum trading may actually
reduce incentives to hoard spectrum. First, liberalisation can relieve spectrum scarcity and
may increase competition in downstream service markets. This reduces the need for
associated obligations (such as roll-out conditions) to ensure services are delivered to
customers. Second, spectrum trading (even without liberalisation) leads to greater
transparency of the opportunity costs of leaving spectrum unused. Even if spectrum is
unused, such behaviour is not necessarily anti-competitive per se and clearly needs caseby-case analysis. Such problems appear to be ideal candidates for treatment through
standard competition law rather than specific ex ante regulation.
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8.5 The pro-competitive impact of liberalisation
Contrary to the concerns expressed by some stakeholders, introducing spectrum trading
may actually promote, rather than frustrate, competition. In particular, liberalisation has the
potential to remove artificial scarcity of spectrum, thereby permitting possible new entry or
expansion by existing players. Where spectrum is tied to a specific technology or service,
there is much greater opportunity for dislocating technological change.
For example, there are a variety of technologies currently competing to provide wireless
broadband services (sometimes called ‘4G’). These can operate at a variety of frequencies,
subject to the spectrum having appropriate propagation characteristics. With a sufficiently
liberal spectrum regime, it might be possible to use these technologies to provide a service
that competes with 3G, public wireless LAN and even fixed broadband services. Therefore,
with a sufficiently liberal spectrum regime, competition can occur over the design of
services, with the possibility of radical change being ever-present. It has been suggested
that competition through bouts of innovation is critical to delivering benefits for consumers
in high-technology markets84 and ultimately has a much greater impact than short-run price
competition, the traditional focus of public policy.
Clearly spectrum liberalisation is not a panacea and it is still possible that there may be a
limited number of providers of a given service. For example, it may be uneconomic to
manufacture equipment to operate on a wide range of frequencies, so a particular block of
spectrum may de facto tend to be used for a particular service. Therefore, scale economies
in equipment might still lead to limitations on effective competition even if spectrum is
liberalised. Nevertheless, spectrum liberalisation lowers barriers to entry compared with
the case of spectrum being allocated to particular uses, as there is a much greater range of
possible entry opportunities. Not only do customers gain directly from innovations
providing a potentially greater range of services, but also existing providers of services are
disciplined by greater potential competition.
Even without liberalisation, spectrum trading may allow currently under-utilised spectrum
to be better used, and remove possible barriers to expansion. For example, spectrum
packaging decisions made at the time of a primary assignment might turn out to have
overstated the minimum amount of spectrum required to offer a service and understated the
feasible number of competitors. There may be stronger incentives for providers of services
to win new customers and expand if they know that it might be possible to acquire
additional spectrum through trading in order to serve these customers.
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Teece D. and Coleman M., The meaning of monopoly: antitrust analysis in high-technology industries (1998).
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Overall, there are good reasons to expect trading and liberalisation to be pro-competitive
and to reduce the need for intervention to protect competition in the supply of spectrumderived services. Artificial scarcity created by allocating spectrum to particular uses is
reduced and, with it, the ability to use control of spectrum as a restraint on competition.
Introducing spectrum trading without liberalisation has some potential to remove expansion
barriers and so increase competition. However, without liberalisation, there may still be
acute scarcity in particular bands and, with it, the need to ensure that spectrum trading does
not reduce competition.

8.6 Protecting competition through assignment processes
To date, regardless of whether spectrum is assigned by administrative or market-based
procedures, the main policy tool used to protect competition has been the fixed packaging
of spectrum into licences. Policymakers have chosen the number of players in a particular
market, hopefully with a view to trying to promote effective competition whilst at the same
time ensuring that spectrum is not shared out too thinly, increasing the costs of deploying
services and ultimately making operators unviable. These choices have had an enduring
impact, effectively setting in place the competitive structure of various service markets
(e.g. mobile telephony) for many years to come.
In many cases, these choices about future market structure have not been entirely
successful. For example, FWA licensing has not led to sustainable competition, possibly
because spectrum was spread too thinly. In other cases (e.g. mobile data), there may be the
opportunity for additional competition that is currently inhibited by spectrum allocation.
For example, in the recent 3G licensing round, available spectrum was packaged into a
fixed number of licences in most EU countries, with a restriction that these licences be held
by distinct entities. Typically, there were complex rules aimed at ensuring that corporate
bodies bidding for licences were separately controlled and operated. In a small number of
cases (Germany and Austria), the packaging of 3G spectrum was market determined, with
bidders able to bid for a variable number of spectrum blocks. However, even in these cases,
there was a cap on the number of blocks that any bidder could buy, thus providing a
guaranteed minimum number of operators.
Competition has been guaranteed through quantitative limits on spectrum holdings applied
at the time of primary assignment. Given that secondary trading or liberalisation have been
restricted, the limits applied at the time of primary assignment carried forward over the
lifetime of the licence unless further spectrum subsequently became available. In some
cases, additional spectrum has been assigned to existing operators (e.g. 1800MHz spectrum
to GSM900 mobile network operators), but again rules have been applied that effectively
limit the total quantity of spectrum held. Therefore, the competitive landscape for services
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is determined for a considerable time into the future when decisions about spectrum
packaging are taken.
When considering spectrum packaging, SMAs give regard to the minimal technical
requirements for providing the licensed service. For example, if a certain minimum amount
of spectrum is required to deploy the service at all, this limits the maximum number of
licences that can be offered within a spectrum band of a certain size. In most cases, the
situation is not as clear-cut as this, and it will be possible to operate the service with lesser
or greater amounts of spectrum. Having access to more spectrum will typically reduce
deployment costs (e.g. more spectrum for a mobile phone network means fewer base
stations) or improve service quality (e.g. more channels for broadcasting). Therefore,
issuing too many licences risks having unviable operators, each with a small market share,
high costs and possibly limited services. Such issues must be traded off against having a
sufficient number of licences to provide effective competition, where this is possible. In
some cases, the minimum efficient scale of operations may be large, and it may be difficult
to sustain competing networks (as with TETRA networks for emergency services) given
technological conditions and likely demand.
Often one of the objectives of packaging spectrum into usage rights is to produce
sustainable competition where this is possible. In practice, given the information available
to SMAs, it is difficult to find the optimal balance between the effectiveness and the
sustainability of competition. This depends on many factors, including the nature of the
technologies, how costs and service characteristics are affected by the availability of
spectrum, and the likely demand for services. All these factors will be imperfectly known
to policy-makers, who may often be trying to decide on appropriate spectrum packaging at
a time when technologies are immature. For example, there has been much debate over the
sustainable number of 3G licences in large EU countries, with opinions changing over
time.85 Further, it may be that changing technological or demand conditions may change
the sustainable number of players delivering a service.
Current spectrum assignment methods effectively impose implicit caps on spectrum
holdings by associating fixed amounts of spectrum with usage rights. Whilst this is a
relatively simple means of ensuring that there is a minimum number of competitors, these
caps are rigid. They cement decisions taken at the time of primary assignment and may
prevent adjustment of implicit spectrum caps in the light of new information about
competitive conditions or changing demand or technology.
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For example, the UK initially proposed having just four 3G licences, though this was subsequently increased to five when it was
realised that 15MHz of paired spectrum was not a prerequisite for efficient operation.
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8.7 Existing policy tools to control market power
There are two broad policies already in place that greatly constrain the ability of parties to
engage in anti-competitive spectrum trading: competition law concerning dominance (i.e.
Article 81 of the Treaty of Amsterdam and its equivalents under the domestic competition laws
of EU Member States) and merger controls. Their respective functions are rather different.
Certain parts of competition law prohibit the abuse of dominant positions.86 In contrast, merger
controls are intended to prevent the establishment of a dominant position in the first place.
A dominant position arises whenever a supplier has the potential to act independently of its
customers and competitors, for example by raising prices above costs. Holding a dominant
position is not illegal under competition law; only using that position to act in an abusive
manner is illegal. Merger control is intended to stop dominant positions being built up as a
result of merger activity. However, there are clearly other ways that dominant positions can
come about without involving mergers, for example by organic growth or high entry
barriers in a new market.
Sometimes the different functions are characterised as competition law concerning
dominance being ex post, dealing retrospectively with abusive behaviour, whereas merger
control is ex ante and seeks to prevent abuse by preventing the establishment of a dominant
position in the first place. However, this characterisation is too simplistic. Although
competition law is applied ex post, it has an ex ante impact. Parties who try to gain a
dominant position can anticipate that competition law will constrain their ability to exploit
such a position; this should dramatically reduce the incentives to build such a position in
the first place. To the extent that there is a consistent body of case law and the constraints
imposed by competition law can be anticipated, the greater will be this disincentive.
Both competition law concerning dominance and merger control are likely to have
significant effects in limiting spectrum trades that have anti-competitive motives:
competition law by limiting the ability of parties to exploit any dominant position they
might build by concentrating spectrum ownership; merger control by screening
transactions that may involve the elimination of competitors.
A simple sale of spectrum is clearly unaffected by merger regulations unless this involves
the merger of two undertakings. However, in the case of a spectrum transaction that
involves the elimination of a competitor, often we can expect one competitor to acquire not
just the spectrum of its competitor, but also complementary assets such as network
infrastructure and even customer base. Without spectrum, these assets have little value and
86

Competition law also prohibits agreements between parties that would limit competition, though this is of limited relevance to the
question of spectrum trading.
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it may be inefficient to transfer spectrum without the corresponding assets. Therefore, we
can expect that some spectrum transactions affecting competition will manifest themselves
as conventional mergers. This means that some spectrum transactions, particularly where
there is a potential significant impact on competition, will fall under merger control rules.
There have been recent developments in European merger control, where previous, rather
formulaic approaches to measuring changes in market concentration are being replaced
with more flexible notions. The new EU merger regulations87 apply the test of a
“significant impediment to effective competition”. This requires a case-by-case analysis,
defining the market within which merging firms operate, and identifying what the potential
impact of a merger might be on competition within that market.
There is also a possible third approach that may be useful for controlling anti-competitive
trading – ensuring that trading mechanisms reduce rather than enhance market power. For
example, spectrum might be transferred through a ‘sweetheart deal’ where the seller selects
the buyer to favour its own interests and weaken competition in downstream markets, for
instance by selling to an operator that might not be a effective competitor. This can be
prevented by requiring that, where spectrum is sold, the sale process is transparent and
non-discriminatory. If it is required that the process is open to all-comers and that the best
offer wins, the seller will be unable to control the selection of the buyer. Also, certain
trading mechanisms (e.g. sealed-bid auctions) have been shown to reduce the influence of
market power.
This is a novel approach, but it is difficult to see how it might be practically implemented.
For example, licence conditions on spectrum might impose conditions on how it could be
resold, but this would require monitoring and enforcement. Selecting an appropriate form
of trading to promote competition in downstream markets is likely to be case-specific.
There are dangers both of unnecessarily restricting certain forms of trading that in many
cases may be efficient, and of failing to provide sufficient remedy if there are severe
competition problems. Therefore, we do not pursue this idea as it would require complex
and intrusive intervention in the forms of trading permitted.

8.8 Is there a case for ex ante sector-specific rules for spectrum trading?
The main argument for ex ante sector-specific rules for spectrum trading is that many anticompetitive trades may not fall under merger control and may be difficult to sort out ex
post with competition law. In the event that spectrum holdings within a specific band
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became concentrated, leading to downstream market power in providing services to endusers, it may be difficult to put in place effective remedies. For example, price caps or
access obligations on networks might be used to control excessive pricing. However,
designing such remedies is hampered by lack of information about the costs of providing
the service in question. Therefore, although competition law can provide remedies to
address the abuse of a dominant position, there could be some advantages in preventing the
build-up of market power in the first place through ex ante sector-specific rules.
This argument must be balanced against the difficulty of drawing up a reasonable set of
ex ante rules for spectrum trades. It is extremely difficult to see how simple objective
criteria could be used to screen spectrum transactions automatically for anti-competitive
effects, as the impact of a transaction is highly dependent on the nature of the market for
downstream services. The relationship between the distribution of spectrum and
downstream competition is indirect, complex and case-specific.
For example, a simple rule such as a cap on total spectrum holdings is likely to be too blunt
a tool to police market power effectively: it could well let through transactions that reduce
competition and block those that do not. In order to assess market power in the provision of
services derived from spectrum, it is necessary to assess what substitute services are
available to customers or could be made available through new entry. These substitute
services might possibly be delivered over very different spectrum bands or using different
technologies. Whether spectrum use is liberalised will have a substantial effect on entry
barriers and so whether it is possible to reduce competition in a downstream market by
buying up spectrum.
The range of possible substitutes for holding a particular block of spectrum will vary
substantially from case to case, depending on the service considered. Therefore, holding more
than a certain amount of spectrum does not necessarily imply that an operator has market
power. On the other hand, it could be that even holding a small amount of spectrum could
confer market power if this consists of an appreciable proportion of a spectrum band essential
for providing downstream services. Case-by-case analysis is clearly needed. Reflecting these
concerns, the FCC removed the spectrum cap on US cellular carriers as of 1 January 2003.88
Apart from total spectrum holdings, there are a wide variety of possible screening criteria
that might be used to try to distinguish anti-competitive spectrum trades. For example:
•
•
88

the quantity of spectrum transferred
the post-transfer spectrum holding of the parties

See http://wireless.fcc.gov/spectrumcap.html.
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•
•
•

the pre-transfer market shares of the parties in whatever end-user markets they operate
the expected post-transfer market shares of the parties in whatever end-user markets
they operate
the turnovers of the parties.

None of these criteria, individually or combined, are likely to be effective as the basis of
automatic rules for allowing or prohibiting transactions as they would still require case-bycase analysis.
Pre-transfer downstream market shares might provide a relatively simple criterion for
screening transactions likely to require further analysis, as these need to be sufficiently high for
there to be any potential competition concerns. However, unlike a merger, a transfer of
spectrum does not necessarily involve a transfer of customers and could be either procompetitive (for example, otherwise unused spectrum might be transferred), or anticompetitive. Therefore, pre-transaction market shares may be of little use in assessing what the
competition impact of a transfer might be. Likely post-transfer market shares are very difficult
to assess and so are unlikely to have any useful role, either as a simple trigger raising the
possibility of competition problems or to analyse the competitive impact of the transaction.
Any ex ante sector-specific rules would need to be highly flexible. The need for case-bycase analysis for such ex ante rules is even stronger for spectrum trading than it is for
merger control and the ability to use explicit measurable criteria even weaker; the impact of
a spectrum transfer on downstream competition is highly dependent on circumstances.
Whether a particular transaction restricts competition depends on many factors, including:
•
•
•
•
•

the nature of the technology used to deliver the service
the ability to use other frequencies (including the ability to use existing equipment at
other frequencies)
the extent to which trading has been introduced in other spectrum bands which are
suitable for same service delivery
the extent of international harmonisation of spectrum allocation and any demand-side
benefits of using international standard bands (e.g. as with mobile roaming)
whether spectrum use is liberalised.

In many cases, assessing the impact of a particular spectrum trade on competition is likely
to be highly subjective and speculative. There may be long-term effects on market
dynamics that are difficult to forecast.
Consider the transfer of some but not all spectrum held by one competitor to another
competitor. For example, a small operator with unused spectrum might want to sell this to a
larger competitor constrained by lack of spectrum. Whether such a transaction is
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anti-competitive or pro-competitive would depend on the specifics of the situation,
including the mechanics of how competition operated and the position and behaviour of
other competitors. Such a transaction could be pro-competitive if it allowed the large
operator to expand and compete more forcefully with other large operators; it could be anticompetitive if it enhanced or created market power for the large operator.
A further complication is that the extent to which spectrum in a particular band is essential
to providing services to end-customers will vary greatly from case to case. Consider the
example of airport slots again. It is clear that each and every flight needs a slot, so there is a
one-to-one correspondence between holdings of slots and numbers of flights that can be
offered. The relationship between holdings of spectrum and the number of customers that
can be served is far more indirect. For example, with broadcast applications, the spectrum
available affects the nature of the services offered, but not the number of customers served.
With two-way communications applications, there may be trade-offs between the amount
of spectrum used and network costs or quality of service. There may be possibilities of
using spectrum in a different band to offer substitutable services. Therefore, although there
might be a close relationship between say, airport slot holdings and downstream market
structure, the relationship between spectrum holdings and downstream market structure is
much less close. For example, an operator might have less spectrum than its competitors,
but serve a greater share of the market (though at higher network cost on average).
These complexities strongly suggest that the predominant means of controlling anticompetitive behaviour arising from spectrum trading should be competition law.
Competition law is flexible and provides the necessary case-by-case approach. The first
step in any competition law analysis would be definition of a relevant product market,
looking at the possible substitutes for the service in question and entry barriers in its
supply. Given the inherent difficulties and subjectivity inherent in assessing the
competitive impact of a potential spectrum trade, it may be more appropriate to consider
the observable ex post impact of an actual trade.
As the body of case law in markets for spectrum-derived services grows, this should
provide guidance to parties involved in potential trades on the likely constraints on
dominant positions established by concentration of spectrum. Providing competition law is
consistently and methodically applied, it should be possible to provide some disincentive to
anti-competitive transactions.
These arguments strongly suggest that the scope for specific ex ante sector-specific rules
prohibiting spectrum trades on competition grounds is limited even in the case that there is
trading without liberalisation. In many cases, it would largely be impossible to produce
robust forecasts of the competitive impact of a particular spectrum trade, as it could be
pro- or anti-competitive depending on its context. Such situations would be better dealt
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with by the transaction proceeding at the parties’ risk, and competition law being applied
ex post once the implications of the transaction are clear.

Conclusion
In the event that spectrum use were liberalised, the case for ex ante competition rules for
spectrum trading is very weak. Liberalisation should reduce entry barriers, encourage
innovation and lead to more competitive outcomes. Competition law (including merger
regulations) should be a sufficiently powerful instrument to deal with anti-competitive
concentration of spectrum in this case. Ex ante sector-specific rules would not have the
necessary flexibility to discriminate anti-competitive transactions from other transactions
as the linkage between spectrum holdings and downstream market structure is so indirect.
Competition law is ideally suited to provided the case-by-case analysis that would
undoubtedly be needed.
Without liberalisation, the case for ex ante sector-specific rules for radio spectrum is somewhat
stronger, especially if there were particular spectrum bands providing high-value services and
where spectrum shortage was acute. In this case, there could be significant incentives (and
ability) to build a dominant position by concentrating the limited spectrum available for a
particular use, or to exclude entrants. Competition law, providing remedies against excessive
pricing or refusal to provide access, might be an imperfect remedy. If trading in a nonliberalised regime was expected to continue for some time, there might be a case for applying
ex ante sector-specific rules to bands with acute spectrum shortage and concentrated supply
conditions. Given that the need for such rules would arise from the specific problems in a
particular spectrum band allocated for a particular use, ex ante rules should in this case be bandspecific. However, this is clearly an inferior substitute to tackling the underlying problem: high
entry barriers owing to lack of flexibility in spectrum use.

9 International obligations and co-ordination of spectrum use

A further factor constraining the implementation of trading and especially liberalisation is
the existence of international treaties and EU laws governing the allocation of spectrum,
and the rights and obligations of users with respect to interference at borders between
countries. In this chapter, we provide an overview of the relevant international and EU
frameworks, and draw some conclusions about what this means for where and to what
extent spectrum trading can be implemented.
In general, there are few bands where treaties (e.g. NATO obligations) prevent trading as
such, but rather more where treaties either prevent or create difficulties for trading which
involves liberalised use of spectrum. The long-standing international structure for spectrum
management will at the least create de facto limits to liberalised use of spectrum, as it has
created a substantial legacy system that has shaped the thinking and practices of spectrum
managers in both the public and private domain for decades. None of the international rules
establish an absolute legal barrier to Community action, however, as EU Member States
have always conditioned their acceptance of ITU results on compliance with EU law.

9.1 International and EU frameworks for co-ordinating spectrum allocation
The rules of the ITU establish basic building blocks for frequency management, which
define the structure in which national regulators allocate and assign radio spectrum to
specific uses and users. ITU members allocate spectrum to specific radio services and
adopt technical rules governing those allocations at world radio conferences. These
spectrum allocations are set forth in Chapter 2 of the ITU Radio Regulations (RRs), where
spectrum bands are allocated to services either on a primary basis (users enjoy the highest
priority) or a secondary basis (users cannot cause interference to or claim protection from
primary services). These categories are relevant because they establish priorities: a
secondary use cannot cause interference to existing or future primary uses, while a
secondary use can claim protection from another secondary use that arises later (and so can
a primary user). If no other service is allocated in the band, then an allocation is
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‘exclusive’, but the normal pattern at the international level is for services to be allocated
on a ‘shared’ basis with other services. If a band is ‘shared’, then the co-primary services
have first-come-first-served priority rights, as would the co-secondary services amongst
themselves; but a secondary user of a shared band could not interfere with – or claim
interference protection from – a primary user of a shared band. However, countries retain
the right to allocate only one type of service within a shared band, even if there are several
international allocations.
The RRs also contain numerous technical rules concerning power levels, bandwidth,
division of frequencies into channels (channelisation) and other matters designed to ensure
that exclusive allocations are sufficiently protected from interference and that shared
services can co-exist. Definitions of interference range from “acceptable” to “harmful”. An
ITU Member State could determine that within its own boundaries even an exclusive or
primary allocation must accept a greater level of interference from other services than is set
in the ITU RR, but it could not normally allow such interference across national boundaries
to a service in another country. On the basis of these technical rules a system that shares
spectrum bands or that transmits signals across national boundaries can be co-ordinated
with other spectrum users. Extremely complicated RR provisions apply to co-ordinate
inherently international spectrum users, for example satellite systems. Hundreds of
footnotes in the RR Table of Frequency Allocations offer highly specific exceptions,
distinctions and caveats.89
The RRs have the status of treaty obligations, to which EU Member States bind themselves
through national ratification. These obligations do not supersede Community law, however,
because Member States routinely enter a reservation to the final acts of ITU conferences
that their compliance is subject to EU law.
The RR allocations essentially form a minimal framework for international co-ordination
of spectrum usage. Further details on allocations are administered by other regional or
national bodies, as follows.
► CEPT

In Europe the CEPT, composed of 46 countries, provides further structures for spectrum
management through its Electronic Communications Committee (ECC). To the extent
CEPT administrations adopt ECC decisions, they do so voluntarily as a matter of national
sovereignty. The ECC produces a European Common Allocation Table (ECA), which is
89

Footnotes can specify that different rules apply in certain countries and regions, or set specific technical characteristics. In a
sense, footnotes are simply a continuation of the Radio Regulations attached to one section of the ITU rule book that consists of a
table (the Table of Allocations).
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generally consistent with, but often more specific than, the ITU Table of Frequency
Allocations, but still allows substantial freedom for allocation by SMAs in Member States.
CEPT technically has no legal standing: the administrations within the CEPT are not
compelled to accept these decisions or recommendations, and in fact the record of
implementation is very patchy within the CEPT. Nevertheless, there are numerous models
for CEPT cooperation, such as the Recommendation 01-01 on border co-ordination of
UMTS/IMT-2000 Systems, and Recommendation 01-09 on model cross-border agreements
for radio monitoring.
►

Bilateral and multilateral agreements

The ITU Constitution and RRs (in Article 6) provide for special agreements among two or
more administrations to allocate frequencies. Examples are agreements in Europe
concerning inland waterway maritime frequencies, such as the “Basle Agreement” signed
in 2000 by countries adjacent to the Rhine and Danube rivers. Entire ITU Regions can
convene special radio conferences to plan spectrum allocations, for example, the Regional
Radiocommunications Conference 2004/5 that is currently planning digital broadcast
channel allocations in Europe and Africa (Region 1). These agreements are made under the
auspices of the ITU and, once agreed, take the form of treaty obligations similar to the
RRs. There are no specific rules governing how countries determine that such agreements
are needed or how to pursue the agreement itself (although EU Member States would be
bound by Community law described above).
► EU Directives and Decisions

There are some spectrum bands under the pre-Electronic Communications Framework
subject to a tighter and more prescriptive set of requirements to which Member States must
adhere. These bands are subject to EU Directives and Decisions covering specific uses and
technologies; for example GSM, UMTS (3G), DECT (cordless telephones) and ERMES
(radio paging). The 1990 ERMES Directive is an example of an allocation that was
mandated by law, but considerably under-utilised in practice.
► National administrations

Within these frameworks, there is still considerable freedom for national SMAs to
determine allocations. National administrations also may develop technical rules for coordinating or using radio spectrum more precisely than the RRs.
In addition, any ITU administration can allocate spectrum in a manner that does not conform
with the RRs, so long as no harmful interference is caused to services in other countries. If the
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ensuing operation causes harmful interference in another country, that other country has the
right to complain through ITU processes and insist that the interfering operation cease.
Operators using a non-conforming allocation are not entitled to insist on international
protection from conforming operations in another country. This ‘loophole’ in RR 4.4 is a basic
principle of national sovereignty. In principle, ITU members should avoid adopting
non-conforming allocations.90 However, this interpretation has not stopped spectrum managers
from adopting non-conforming spectrum allocations and on the national level it is accepted
practice to do so. There are no ITU RR provisions for interference between non-conforming
assignments, and so it is an open question how two Member States would establish legal
priorities between two non-conforming uses of spectrum.

9.2 Implications for implementation of spectrum trading
The limited legal enforceability of most decisions by international and European coordination bodies means that national SMAs have much greater discretion to alter spectrum
allocations than is commonly supposed. However, there are a number of bands where
international obligations will prevent or limit the scope of trading and especially
liberalisation:

90

•

Where frequency bands have been harmonised by EU Directives and Decisions,
change of use is prohibited in Community law. In these bands, only trading with
change of user is possible.

•

Certain ITU decisions on allocation of bands for uses effectively proscribe Member
State autonomy on allocation issues. For example, some spectrum is set aside for
international satellite (fixed and mobile) services (e.g. 12.5–12.75GHz, allocated in
Europe exclusively to fixed satellite service). These spectrum allocations address
global rather than national markets (e.g. maritime shipping). More generally, where
spectrum has been allocated to public safety purposes which require international coordination, such as air and maritime transport, this is likely to make liberalised use of
spectrum undesirable (e.g. 2.7–2.9GHz, allocated worldwide on an exclusive primary
basis to aeronautical radionavigation).

RR 0.3 states that Members of the ITU must use radio frequencies "rationally, efficiently and economically, in conformity with the
provisions of these Regulations." The RRs do not define what any of these terms mean, although the context makes that it appear
that the term ‘efficiently’ refers to technical efficiency – compare RR 3.4 which states that “equipment to be used in a station
should apply signal processing methods which enable the most efficient use of the frequency spectrum in accordance with the
relevant ITU-R Recommendations [citing technical methods].” RR 0.4 provides that all stations must be established and operated
in such a manner as to not cause harmful interference to the radio services or communications ... which operate in accordance
with the provisions of these Regulations." Finally, RR 4.2 provides that when Member States assign frequencies that are capable
of causing interference to stations of another country, they will undertake to do so in accordance with the RR.
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•

Certain ITU allocations are protected by footnotes saying that no other use is
permissible (e.g. RR footnote 5.340). This protection typically applies to certain
‘passive’ uses, e.g. radio astronomy, that depend on measuring unique characteristics
of specific spectral lines. Even these protected bands, however, have been allocated to
non-conforming uses if important public policy dictates, on the principle of national
sovereignty in regard to spectrum decisions.

•

Certain frequency bands are set aside by EU Member States for multi-national defence
co-ordination, and it is unlikely to be practical to apply spectrum trading to these
bands. Indeed, those set aside for NATO use have treaty obligations barring any
change of use. For example, at present ten European NATO armed forces use the
900MHz frequency range for tactical radio relay. Further, large portions of the 7–8GHz
band are identified as harmonised military bands for satellite operation, and the
81–84GHz band is identified for major military use.

In other bands, there appears to be no reason why international agreements should prevent
trading of existing usage rights within the same use. However, they may inhibit the scope,
feasibility or desirability of liberalising use of the spectrum in specific cases. Permitting a
user to devote spectrum to a use different from that which it was originally allocated could
change the interference ‘landscape’ for other users of the same or adjacent bands, systems
in neighbouring countries or regions, or systems that operate across national boundaries.
As highlighted above, this last consideration transcends purely national assessments – the
value of certain allocations is due to the cross-border use, such as many satellite services.
Potential spectrum trading with liberalised use that did not stay within pre-existing ITU
service categories would require careful consideration at the beginning of the technical
characteristics of the services involved and their interference potential. There is very little
experience with controlling cross-border interference from non-conforming use and, as
noted above, there are no ITU standards for establishing priority rights between two nonconforming uses, so these aspects would also require careful consideration.

10 Transition issues
In previous chapters, we have established that spectrum trading and liberalisation together
offer potential for considerable welfare gains for society. Does this mean that trading
should be introduced as quickly as possible? Not necessarily. It is important to consider
whether the transition from existing frameworks could create particular difficulties that
would justify a phased introduction, or give rise to other complications. This chapter
discusses the principal issues that European countries would face in making the transition
from existing spectrum management frameworks to an environment in which spectrum
usage rights are tradable. We begin by considering what to do about existing users (Section
10.1) and how to phase the introduction of secondary trading (Section 10.2). We then
identify available approaches in Section 10.3. We conclude with an analysis of the costs
and benefits of these different approaches (Section 10.4).

10.1 Key challenges in transition
In previous chapters of this report, we have identified substantial potential welfare benefits
for EU citizen’s from permitting secondary trading in spectrum, especially if associated
with liberalisation. However, in order for a country to realise these benefits, the relevant
government agencies must shift from existing spectrum management frameworks, which in
Europe are still primarily based on command-and-control, to a new framework based on
tradable rights. This raises two fundamental questions:
•

What to do about existing users? Should existing users have their licences converted
into tradable usage rights or should bands be cleared and replaced with new tradable
rights issued by primary assignment? Are there any ways in which existing rights could
co-exist with new tradable rights during a transition period?

•

How to time the transition? Should trading be introduced all at once, or phased in
gradually? If trading is phased in, should the phasing be use-by-use or with respect to
the degree of liberalisation, or both?
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We consider these two issues in turn below. In addition, we provide some reflections
regarding the transitional challenges affecting SMAs as institutions in the cost/benefit
assessment in Section 10.4.

10.2 Approaches towards existing users
There are two basic approaches to dealing with incumbent users when transitioning to a
new secondary trading regime: band clearance or conversion of existing licences to
tradable rights. However, the impact of these approaches can be tempered by the use of
additional policy tools. For our analysis, we therefore consider four alternative approaches:
•

Band clearance. Existing users are given notice to vacate their frequency bands, so that
new tradable rights can be issued by primary assignment. This is the same approach
that has been traditionally used by SMAs when reallocating a frequency band for a new
use.

•

Creation of overlay rights. Spectrum rights are assigned to new users while, for a
limited period91, incumbent users are able to continue using the band. This is
essentially a form of band clearance, but with the dislocating impact on incumbents
tempered by the creation of a transition period.

•

Conversion of existing licences into tradable usage rights. Existing spectrum and
licences are converted into new usage rights that include rights to trade and
(potentially) change use or reconfigure.

•

Creation of management rights. Rights are granted to commercial organisations to
manage blocks of spectrum, including the creation of tradable usage rights. These may
or may not be encumbered by incumbent users, whose licences have been converted to
tradable rights.

Each of these approaches to introducing spectrum trading is discussed below.

10.2.1 Band clearance
In all European countries, SMAs maintain certain powers to reclaim licences – whereby
spectrum authorities can legally reclaim existing licences from current users and substitute
them with new users/uses. Such powers may be invoked, for example, for the purpose of
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Typically this period would lasts until the existing usage rights of the incumbent users expires.
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‘refarming’ spectrum allocations, such as a change in the use of a band from fixed links to
mobile telephony. Although an aspect of traditional command-and-control management,
these powers could also be used for clearing frequency bands (i.e. reclaiming spectrum
licences prior to their expiry date) in order to make way for the creation of new tradable
rights. The main attractions of this process are that with clean spectrum, the SMA will have
a free hand to design rights and obligations without the complication of amending old
licences, and new users will be able to develop uses without the need to cope with
interference problems arising from legacy uses of spectrum. Such benefits, however, must
be set against any costs resulting from disruption to existing services.
From a technical perspective, the process of band clearance is relatively straightforward.
Existing users are given notice that their licences are to be terminated and must cease
making emissions by a fixed date. The reclaimed frequency bands are converted into new
tradable usage rights, with appropriate associated rights and obligations. A primary
assignment mechanism, such as an auction, is then used to reassign the spectrum to new
owners.
From a political and legal perspective, however, band clearance may be much more
difficult, owing to the impact on incumbent users. It may be necessary, for example, to
establish a public fund to recompense incumbent users whose usage rights were terminated
early and/or assist them in moving to alternative spectrum. There may be adverse effects on
incentives to invest in providing services if there is uncertainty caused by the possibility of
band clearance.
Band clearance has been adopted in Australia since 1997, where a number of bands have
been cleared to make way for tradable rights. For example, there have been primary
auctions of tradable rights for the 500MHz and 3GHz bands (see Annex A for details).
Incumbent users have typically been given two years notice to stop using the frequency
band, in line with the duration of the pre-existing licences. Local officials have stressed the
advantage of this approach in enabling the creation of a clear framework which specifies
the rights and obligations of the rights holder, particularly in respect of interference
restrictions and rights.92 Compensation may need to be paid to incumbent users who are
required to vacate the spectrum. In Australia, however, compensation was limited to a
refund of a proportion of licence fees.
In Europe, the practical scope for band clearance is probably more limited than in Australia
for two reasons:
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See, for example, M. Whittaker: ‘Establishing an Interference Management Framework for Spectrum Licensing in Australia’,
Australian Communications Authority, IEEE Communications Magazine, April 1998.
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•

Longer licence durations. In European markets, current spectrum rights are either of
fixed duration or annually renewable. Incumbent users may have made significant
expenditure in equipment or facilities on the basis of the remaining life of their
spectrum rights, or in expectation of being able to continuously renew their rights.
Equipment and other facilities may not be transferable to other uses. Economic,
political and legal constraints may therefore dictate that incumbent users be given more
lengthy notice period than Australia’s two years. In this case, other approaches may
enable more efficient introduction of tradable rights.

•

Availability of alternative spectrum for incumbents. In Australia, many incumbent
users (e.g. fixed link users in the 1.8GHz band) were able to migrate to other bands of a
similar frequency at only modest cost, thus minimising any disruption to their services.
In many European markets, greater spectrum scarcity means that the ability of
incumbents to migrate elsewhere may be much more constrained. Incumbent users
could therefore face considerable disruption and uncertainty, with potential negative
repercussions for customers, employees and suppliers. Alternatively, Governments
may face large compensation payments.

The risks of creating immediate disruption and uncertainty for incumbents appear to limit
the scope for rapid band clearance – even if governments were to compensate users at a
‘fair’ rate, consultations would nonetheless take time. Consequently, this approach of band
clearance is likely to be most suited for the assignment of frequency bands where
agreements in principle have already been reached for incumbent users to vacate the band,
or where unused spectrum has been returned to the regulator. This might include, for
example, spectrum vacated by the military and redesignated for commercial use, or unused
spectrum allocated to commercial organisations fixed wireless applications.

10.2.2 Overlay rights
The award of overlay rights to radio spectrum involves the creation of new tradable
spectrum rights for a given set of frequencies that are encumbered by incumbent usage
rights which continue for a defined period. Given that the new and existing users and their
corresponding rights and obligations are clearly identified and known to each other, this
approach establishes a well-defined initial position relative to which trading and
negotiation between new and existing users can occur. Typically, the owner of the new
spectrum rights may make arrangements (e.g. financial payment or goods/services in kind)
with incumbent users to accelerate their transition from the band.
The main attraction of this approach is that it reduces uncertainty and disruption for
incumbents relative to immediate band clearance. Incumbent users have an option to vacate
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in the short run, with compulsion only in the long run. Incumbent users are gradually
replaced by new users, eventually achieving the same outcome as band clearance (i.e. an
entire band has been migrated from its incumbent users and substituted for new spectrum
rights holders). It most obviously has application for bands where there are clear long-term
benefits from change of use but legacy obstacles to rapid change. For example, it is widely
recognised that the shift from analogue to digital television could free up spectrum for
alternative, valuable services, such as mobile telephony. However, this process can not be
achieved overnight, given the need to migrate consumers to new receiving equipment.
Overlay rights allow for market determination of the appropriate rate of transition to new
uses. For example, if incumbent users can easily and cheaply vacate existing spectrum,
they have an incentive to do so if compensated by the new users. Conversely, incumbents
may wish to make full use of their overlay rights to continue with existing services if the
costs of transition are high. Therefore, overlay rights may be an attractive option if the
SMA has little information available to inform a choice about the appropriate rate of
transition and wishes to delegate this decision.
A 2002 auction of overlay rights was proposed in the USA for the 700MHz band, which is
currently used for free-to-air analogue television broadcasting, but is considered suitable
for cellular use. However, the process was indefinitely postponed by the FCC, apparently
because of lack of interest from potential buyers. More generally, it is apparent that buyers
may face difficulty in valuing overlay rights, owing to potential uncertainty over when the
full rights to the band may be realised (and indeed whether legal recourse may be required
to remove any stubborn incumbent users once their rights have expired).

10.2.3 Conversion of existing licences into tradable usage rights
The principal alternative to band clearance or overlay rights is for the SMA to convert
existing licences into usage rights that can be traded. This involves changing existing
licence conditions to include the ability to trade (part or all of) the usage right and/or
liberalise use (i.e. relax restrictions on service/technology and allow for reconfiguration).
Essentially, this has the impact of enhancing an incumbent’s rights, rather than imposing
change upon them (as is the case with band clearance).
Conversion of existing licences to tradable rights is most likely to be appropriate for bands
where there is a high expectation that existing users would win back their spectrum rights;
why put such users through the uncertainty of a primary assignment when introducing
secondary trading should provide adequate pressure on them to use spectrum efficiently? In
the UK, for example, Ofcom has proposed this approach for many of the commercial
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bands. Similarly, in adopting a case-by-case approach to permitting trading and
liberalisation, Sweden has de facto adopted this approach.
The main benefit of this approach is that it could facilitate the rapid introduction of
spectrum trading across a large number of frequency bands: It is likely to be more
attractive to incumbent users than band clearance, as it gives them the power to decide
when and whether they vacate a band and/or migrate to another band. The risk of sudden
dislocating change and short-term uncertainty for businesses is mitigated.
The main downside of conversion is the complexity of attempting to amend or incorporate
existing rights and obligations into a trading framework. In addition, some users may
receive so-called ‘windfall’ gains (or losses), which may be politically unpalatable. We
now examine these issues in detail.

Amending rights and obligations
Existing licences are unsuitable for many modes of trading (reconfiguration or partitioning,
change of technology, etc.) as usage rights, including interference rights and obligations,
are not clearly defined. Under the terms of the EU Authorisation Directive, European
countries already have committed to the conversion of such licences into spectrum (usage)
rights; but this is not necessarily the same as enabling holders of spectrum rights to trade
(part or all) of their licences to another organisation. Reforming existing rights is not a
small task; for example, Ofcom has established that there are over 250 000 individual
licences in the UK to which spectrum trading could be applied. As Ofcom believes that
redefining these licences on an individual basis would be very resource-intensive, it intends
to indicate the kind of trading rights that apply to certain classes of licences, rather then
convert the condition of each individual licence.93
Licence transfer without any reconfiguration, change of technology or change of use (i.e.
without liberalisation) could, in principle, be supported immediately (subject to ensuring
that rights and obligations transfer together) without any additional complications for
interference management. Such a straightforward change of user of the apparatus licence
without liberalisation does not lead to any changes to the key transmission parameters as
specified in the original licence (e.g. transmitter/antenna technology employed, power
transmission levels, location/ height etc.), and therefore should not have any adverse
impact on other legitimate users of the radio spectrum.94 However, some of these changes
93
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See UK Office of Communications: Spectrum Trading Workshop, 22 September 2003, slide 25 for further information.
SMAs may nevertheless have an interest in knowing the identity of the new owners for other policy reasons, e.g. data retention
requirements and national security, or crime prevention related to transmission monitoring.
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may also encompass some degree of variation of the original licence conditions (e.g.
relocation of a transmitter site). Rules would need to be introduced to ensure all parties
have suitable incentives not to create undesirable interference.
If liberalisation (i.e. change of use and/or reconfiguration) is also introduced alongside
trading, then recasting existing usage rights in a technologically neutral manner creates
additional complications. As described in 6.1, it is essential that the SMA assigns clear
associated rights and obligations with both new and converted licences. Any ambiguity
over responsibilities with respect to interference risks diminishing the value of spectrum
rights and the overall likelihood of trades occurring. Moreover, as Hazlett explains, many
changes in spectrum rights in terms of ‘services’ or ‘technology’ used could become
vulnerable to legal dispute between parties:
“Incumbent licensees will predictably serve as aggressive monitoring agents of radio spectrum,
such that any interference (actual or potential) will be reported to the FCC with elaborate
documentation. Wireless firms will not sit idly by while new entrants invade their operating
space, degrading quality of service. Indeed, the problems of radio interference are unlikely to
be over-estimated, as incumbents use the system to strategically deter entry”.95
This risk of legal problems restricting or delaying the benefits of trading is most obviously
illustrated by the case of Nextel, which proposed to aggregate regional SMR96 licences in
the USA and convert these to digital technology. In view of the change of technology (and
effectively change of service from traditional SMR to cellular) opposition from other
cellular operators (whether based on good arguments or pure tactics to delay a competitor
from entering) delayed Nextel from offering a national cellular-like service.
Converting existing usage rights into technology- and service-neutral tradable rights raises the
question of what to do about other obligations currently linked to spectrum use, such as roll-out
and quality of service conditions affecting downstream service markets. Even without
liberalisation, maintaining such conditions potentially diminishes the value of usage rights and
may restrict trading, as described in Section 6.1.2. Indeed, they may even de facto prohibit
liberalisation by defining exactly what service has to be delivered through what technology, and
to whom (for example, cellular services through GSM technology to 95% of the population of a
country). If there were overriding policy reasons for maintaining such conditions, it would be
essential that the trading framework does not open up loopholes that enable users to escape
their obligations, as discussed in Section 6.2.3.
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Hazlett T.W., The Unlimited Bandwidth Myth (2001), p.31.
Analogous to Public Access Mobile Radio (PAMR) services in Europe.
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Windfall gains and losses
One issue that may arise where existing users of spectrum have their licences converted
into tradable usage rights is the potential for capital gains (or losses), known as ‘windfalls’.
•

Windfall gains may arise where the introduction of trading and liberalisation increases
the market value of newly tradable usage rights relative to the price that licence holders
initially had to pay at the time of the primary assignment. When users sell their rights,
they will therefore receive more than they originally paid for the spectrum rights. This
may be quite common in Europe, as many licences in bands where spectrum is scarce
were assigned for nominal fees.

•

Windfall losses may arise where, due to the introduction of trading and liberalisation,
the current market value of spectrum rights is lower than the price paid for the licences
in the initial assignment. This will occur only in the case of previously service-specific
bands where there was a scarcity premium paid for the original rights (e.g. 3G licences
in the UK and Germany), but liberalisation reduces scarcity by opening up alternative
bands for the same use.

Windfall gains and losses should not be confused with gains or losses in value that have
occurred simply because of unanticipated changes in market demand for spectrum for
particular uses. For example, the decrease in value of 3G licences since 2000 owing to the
cooling in market sentiment towards 3G technology and services is not a windfall loss.
These changes in value due to new information arriving in the market are perfectly normal
in the context of a free market. In contrast, windfall gains and losses arise from changes in
the scarcity of spectrum arising from changes in constraints on how it may be used.
Windfall gains and losses primarily raise issues about the equity of outcomes and the
overall distribution of welfare benefits between the government and spectrum users, rather
than the efficiency of spectrum allocation and assignment. Nevertheless, in our
consultation, many SMAs expressed disquiet about the prospect of windfalls, being
concerned that significant gains or losses may be perceived as unfair. In particular, the
prospect of companies making large windfall gains from selling spectrum on the open
market may be politically embarrassing.
Where the value of spectrum increases because of a relaxation of constraints on how it may be
used, not to capture a least part of these windfall gains represents a foregone opportunity to
charge spectrum users for the spectrum they use. Given that spectrum users now often pay
significant amounts for usage rights at the time of primary assignment (whether through
auctions or comparative selection), it would seem contradictory and inequitable to then
augment usage rights for incumbent users for free. To the extent that there is an argument that
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charging for primary assignment of spectrum is in the general public interest as it is a relatively
non-distorting source of public finance, this argument should also apply to windfall gains.
There are a number of approaches that SMAs could take to attempt to reduce windfall
gains and losses, including:
•

•
•

making greater use of market-based mechanisms for primary assignment, thus reducing
the scope for gains from trading (note, however, that this can only reduce the scope for
spectrum trading to create windfalls in the future, and will not affect the conversion of
existing licences)
using annual spectrum fees to absorb windfall gains (by increasing them) or
compensate windfall losses (by reducing them)
imposing a tax on windfall gains (for example, in a similar manner to capital gains
taxation), in order to recoup some of this money for the state, or allowing tax credits in
response to windfall losses. For example, in its report on spectrum trading for the
French government, IDATE floats the possibility of a 33.33% tax on windfall gains.97

Neither of these approaches is entirely satisfactory. Introducing market mechanisms in
primary assignment is a gradual process and may delay the introduction of trading relative
to converting existing usage rights to tradable status. Imposing a tax on windfall gains
reduces the potential revenues from selling for an incumbent, and therefore reduces its
incentives to trade (part or all of) its usage rights.
Windfall taxes may be distorting if historical prices do not reflect the value to existing users.
Suppose for example, an incumbent paid 50 for a usage right, which it values at 100. The usage
right is subsequently converted to trading and liberalisation. The incumbent’s value is
unchanged, but alternative users value the spectrum at 130. We would expect a trade to occur,
with an alternative user paying 130 for the spectrum. The incumbent then realises a windfall
gain of 80 (130 – 50), of which 50 compensates it for giving up its own use and 30 is pure
surplus. Now, consider the impact of a 50% windfall tax on the incumbent. This would reduce
its windfall gain to just 40, which would no longer be sufficient to compensate it for
surrendering its own use. Therefore, the tax would prevent the trade from taking place, even
though the trade offers clear efficiency benefits for society.

Annual spectrum charges
Existing users are typically required to pay an annual spectrum fee. For most commercial
spectrum usage, this is typically set at a level which allows the SMA to recover the costs
97
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associated with its management of that category of spectrum. The administrative fee is thus
relatively modest.
Some European countries have, however, introduced a form of incentive pricing. This
allows the SMA to set fees for scarce spectrum bands at a higher level, to incentivise users
to increase their efficiency of usage, by encouraging them to use alternative options (e.g.
for cellular operators, increasing the number of base station sites in lieu of seeking
additional radio channels). However, if an efficient secondary market can be established, it
is not obvious that such administrative intervention adds any further value, provided that
decisions about spectrum usage take account of the opportunity cost of spectrum. For
example, it might not matter whether a current user of spectrum avoids ongoing spectrum
charges and sells at a low price to a higher-value user or, in the absence of ongoing
spectrum charges, receives a large one-off payment for selling the spectrum; both
incentivise the current user to transfer the spectrum, whether through costs avoided or
revenue gained.
One area where incentive pricing may have a role is with public sector organisations. Their
institutional structure may give strong incentives for disposing of spectrum to avoid ongoing
costs, but weak incentives to dispose of spectrum to gain revenue. For example, central
government may claw back revenues obtained from disposal of unneeded spectrum as this may
be seen as an exceptional one-off event, but treat saved annual spectrum charges as an
efficiency gain that the public body may retain. Therefore, avoiding real costs may have
stronger incentive effects than avoiding opportunity costs for some institutions.
Consideration will need to be given to whether to continue charging such annual fees to
rights holders. These could be used as a way of ‘clawing back’ windfall gains from
incumbents; indeed, this is one of a number of reasons why, for example, Ofcom98 is
proposing to maintain annual spectrum fees in a number of frequency bands which it
proposes to open for secondary trading. As such fees will need to continue to be paid by a
new rights holder, the value of these fees will be taken into account as part of the spectrum
trade (i.e. the purchaser will consider the requirement to pay such annual fees when
calculating the value of the radio spectrum and hence the price the purchaser is willing to
pay). These fees could be increased in line with any relaxation of constraints on usage as a
form of windfall tax, or indeed reduced to compensate for windfall losses.
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Ofcom, Spectrum Trading Consultation (November 2003).
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10.2.4 Management rights
A further way of introducing tradable usage rights in a band is through the creation of
management rights, as described in Section 6.2.4. Management rights essentially confer the
right to create usage rights within a frequency block, whereby the management rights
holder is responsible for specifying the terms and conditions associated with those usage
rights (e.g. transmission rights, interference rights/obligations, duration of rights, fees to be
paid to the management rights holder), subject to the management rights holder meeting
their underlying obligations (for example, interference limits).
Where spectrum usage right holders have the right to sell-on or sublease part or all of their
spectrum holdings, they could effectively become management right holder in their own
restricted ‘frequency block’. As such, one organisation could choose to become a
management rights holder by aggregating a significant number of usage rights in a certain
frequency block (competition law permitting) rather than an SMA directly awarding
‘management rights’.
Consequently, depending on how this approach is implemented, it may combine elements
of the band clearance, overlay rights and/or conversion approaches. For example,
management rights could be created for a cleared band; alternatively they may be
encumbered by tradable usage rights already granted to incumbents. The former approach
is particularly appropriate in bands where a very rapid turnover of licences is envisaged,
such as with special events broadcasting. The latter option can be used in a similar way to
overlay rights to affect a market-driven transition from one type of use to another. Both
management rights and overlay rights effectively rely on private contract between existing
and new users to resolve transitional problems.
The use of management rights has been pioneered in New Zealand. Notably, this process
has been used to allow access of the 2GHz band by cellular operators, while leaving it to
the market to determine whether and when existing fixed link operators holding usage
rights exited the band. (see Section 5.1.1).
There are some particular challenges specifically associated with the transition to a
management rights regime. These primarily relate to the relationship between the
management rights holder and usage rights holder. In establishing the initial framework,
the legislator has a key role in deciding the extent to which a management rights holder has
autonomy to determine usage rights and obligations, and manage interference between
users in its band. The SMA may have a role in dispute resolution within spectrum bands
under the control of a spectrum manager, as well as defining rules for transmissions at their
boundaries. If users are limited in their ability to switch between management bands, then a
competition concern arises and some monitoring and policing of band managers may be
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required to ensure they cannot abuse their relationship with users to distort usage
obligations or fee structures.

10.3 Timing of the transition
There are two basic alternatives for the timing of the introduction of trading and
liberalisation:
•
•

an all-at-once or ‘big bang’ approach, in which trading and liberalisation are launched
simultaneously for all applicable spectrum uses and bands.
a phased approach, in which trading and/or liberalisation are introduced progressively
across applicable spectrum uses and bands. Phasing could be in terms of the degree of
liberalisation and/or on a band-by-band basis.

An all-at-once introduction of trading and liberalisation offers two main advantages over a
phased approach:
•
•

all users in all applicable bands will be immediately able to benefit from the
opportunities of trading and liberalisation
users will have maximum scope to migrate between bands, potentially resolving any
artificial scarcity that may have existed under previous management frameworks. By
contrast, if not all bands are liberalised at once, then this may distort their value,
resulting in trades that are less than optimally efficient.

However, benefits from immediately realising a trading environment may be offset by the
costs of dislocating change for spectrum users and their stakeholders, including customers,
suppliers and employees. Alternative approaches that preserve existing rights and/or
promote a more gradual transition may therefore be more appropriate for some spectrum
uses and bands if these transitional costs are significantly reduced.
Our consultations with spectrum stakeholders indicated a preference for phasing-in trading;
almost 90% of questionnaire respondents preferred a progressive introduction of spectrum
trading throughout different spectrum uses and bands, rather than an all-at-once approach.
One benefit of a phased introduction of trading and liberalisation is that SMAs can ‘learn
by doing’. For example, by starting with reforms to a limited number of bands, the welfare
consequences of implementation problems can be controlled, with trading and
liberalisation extended to other bands as lessons are absorbed.
The danger is that this argument is used as an excuse for excessive caution in introducing
spectrum trading. As we have highlighted in Chapter 4, trading and liberalisation offer
potentially large welfare benefits, in particular in relation to stimulating innovation. If, for
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example, delay in introducing spectrum trading impeded the development of a new service
by just a few years, then the cost in terms of welfare foregone may be large. Further, it
should not be necessary for every country to test every aspect of trading; often, conditions
in bands will be similar across countries, so later adopters of spectrum trading can take
action based on observations from pioneer states both in Europe and beyond.

Alternative processes for phasing of the introduction of spectrum trading
Introducing trading is much more straightforward in some bands than in others. Spectrum
usage rights enabling transfer and liberalisation could be introduced immediately in vacant
or cleared bands without disruption to existing users. However, elsewhere incumbents may
require significant notice periods either to vacate bands or to have the terms of their usage
rights adjusted. In some cases, policy-makers’ hands may be tied by other policy
constraints, such as the need to consider consumer interests in relation to the transition
from analogue to digital television (i.e. governments may wish to ensure that all of a
country’s population have appropriate equipment to receive digital transmissions before
analogue transmission can actually be terminated).
Simple transfers of existing rights may be permissible in most bands immediately, as these
should not alter the interference landscape. However, SMAs may prefer to take a phased
approach towards permitting liberalisation, so they can observe the impact of such policies.
For example:
•

A trial launch of trading in specific frequency bands – commencing trading with
change of use within bands that are viewed as lower risk with respect to potential
negative changes to the interference landscape (in terms of potential increases in
harmful interference), the competitive landscape (in terms of a sudden increase in
competition for existing users of the spectrum) and the financial landscape (in terms of
redistribution of capital in the face of windfall gains and losses).

•

Case-by-case approval for initial trades – SMAs could examine and approve spectrum
trades on an individual case-by-case basis in the initial phase of development. This
would give them more time to develop general frameworks for spectrum trading, while
learning from the trades that take place in the meantime. However, within this
approach, it would be necessary to demonstrate transparency and non-discrimination
between usage rights holders, via clear and simple guidelines from the SMA.

More broadly, staggering the introduction of trading by band and/or in terms of the degree
of liberalisation, provides an opportunity to test different approaches to trading and learn
from any mistakes.
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In summary, European countries must balance the potential efficiency benefits foregone in
pursuing a phased transition, against the potential gains from managing the introduction of
trading and liberalisation in a phased manner across spectrum uses and bands, in light of
domestic policy considerations.

10.4 Assessments of costs and benefits of different transition approaches
Managing the transition to a framework for secondary trading is important. Over time, the
transition will promote changes in some of the uses and users of spectrum. Some
incumbent uses and users may disappear or migrate to alternative bands, whereas others
may expand their spectrum dependence. Also entirely new uses and users may emerge.
Such changes could have a big impact on all spectrum stakeholders; not just users, but also
their customers, employees and suppliers. In the medium-to-long term, these changes
should bring significant efficiency benefits. However, if a transition is mishandled, there
could also be significant costs in terms of disruption to existing services (such as a delay in
the launch of new services or diminished service quality due to interference).
If there was no concern about possible implementation problems with trading and
liberalisation, then SMAs could largely rely on band clearance and big-bang introduction
of trading. This combination offers the fastest and most thorough way of introducing a
secondary trading regime – as in one process an entire band is cleared from its existing
users and replaced with spectrum users holding tradable rights. However, for many bands
this approach may be considered impractical owing to the risk of sudden change for
incumbent users and their customers and suppliers, and the general uncertainty for
businesses that would be required to acquire revoked usage rights through a new primary
assignment. For example, if a broadcaster suddenly lost its analogue spectrum, it may find
itself unable to reach part of its audience; consumers may be deprived of a valuable service
and the firm might fail, leading to job losses and potential problems for suppliers. Even
though the new user of the spectrum may ultimately generate more welfare through its use
of the spectrum, such benefits may take time to be realised.
It is important that any transition does not create concerns about the status of spectrum
usage rights in general, and the risk that government action may unexpectedly curtail them.
Investment incentives should be maintained, which requires a system in which usage rights
are credible and certain. Ironically, curtailing existing rights may create uncertainty that
future rights could be subject to curtailment.
These concerns do not amount to a case for significantly delaying the introduction of secondary
trading. Both trading and liberalisation offer clear benefits for many frequency bands.
Potentially substantial welfare losses for society may result if there are long delays in
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introducing trading and/or significant uncertainty over whether spectrum in some bands will be
tradable or liberalised (see Chapter 15 for a quantification of these welfare losses). These
potential delays and uncertainties regarding trading regimes provide a strong case for
establishing clear timetables for trading and liberalisation across bands and for judicious use of
the various transition tools available, including band clearance and conversion of existing
rights, and possibly also overlay and management rights. This will likely involve some degree
of phasing across uses and bands based on an assessment of local circumstances.
Undue delay and uncertainty in introducing trading and liberalisation across bands may
also have negative implications across countries at the EU level, to the extent that services
and equipment provision generally occur on a pan-European basis, and thus are linked
across countries. Substantial delays in the introduction of trading and liberalisation in some
markets or uncertainty over whether trading will be allowed at all may affect the realisation
of Community-wide benefits from new services and technologies. We discuss this issue
further in Part D.
The transition from the traditional spectrum management to a liberalised spectrum market
will create new challenges for the SMAs as institutions. As we discuss in Section 15.4, this
is likely to create additional costs for the SMAs related to initial set-up costs and annual
administrative costs. The longer-term impact on the role of the regulator is more difficult to
predict. This will to some extent depend on SMAs’ ability to carry out the new
responsibilities they are given, and to what extent their competencies and actions have a
positive impact on the development of the spectrum market. Individual Member States
have the competence to organise the functioning of their spectrum management
institutions, as this is typically something which falls within the scope of the subsidiarity
and proportionality principles of the European Community treaty. For this reason, we
refrain from making extensive analyses and recommendations on the role of national
institutions in this report. On the other hand, it should be recognised that the ability of each
Member State to handle transition schemes for SMAs will have a direct impact on the
practical implementation of new policies.

11 Applicability of spectrum trading to different
bands, users and uses
This section addresses the scope for introducing spectrum trading in specific frequency
bands. In theory, trading and liberalisation could be introduced across the whole usable
range of radio frequencies: arguments why there are benefits from permitting trading are in
principle applicable across all frequency ranges. However the historical allocation of
spectrum means there are bands (listed in Section 11.1) where additional complexities arise
as a result of existing uses. For example, where certain uses (e.g. aeronautical) necessarily
involve widespread international co-ordination, Member States (and even the EU as a
whole) may have limited scope for unilateral action.
This section provides a high-level overview of the applicability of trading to frequency
bands allocated to specific uses (e.g. fixed links, land mobile – public networks) and to
special users (e.g. military, public transport).
Within the scope of this study, we have only been able to undertake a high-level
review of the applicability of spectrum trading across the radio spectrum. Prior to
implementing spectrum trading in any given band, we recommend that SMAs
undertake a more detailed study of the nature of existing use and any international
regulations pertaining to each individual frequency band.
When considering the applicability of trading to a specific band, it is important to recognise
that incumbent users may have specific concerns about the impact of changes on their
interests. Our consultations with spectrum users indicated that many were strongly in
favour of introducing spectrum trading and trading and liberalisation in principle – but not
in the bands which they were using. For each individual frequency band, there are
undoubtedly specific arguments that can be made why spectrum trading should not be
introduced in that band. However, specific problems in a particular band must be balanced
against the general benefits to be realised through the introduction of trading and
liberalisation. Again, within the scope of this study, we have not been able to assess the
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detailed arguments for and against trading for each individual frequency band. This is an
exercise that individual SMAs would need to undertake given that existing usage of
spectrum may vary across Member States. However, it is important that such exercises are
not unduly influenced by arguments that there are specific problems with trading in certain
bands, with the effect that the broader benefits of trading in general are not reaped.
In this chapter, we have identified certain uses and users of spectrum where, on balance,
there appears to be a strong case for introducing spectrum trading in the frequency bands
allocated to these uses/users. Likewise, we have also identified other uses/users where
introducing spectrum trading appears unlikely to be worthwhile. We have structured this
chapter in four parts:
•

Section 11.1 details the spectrum uses and users that we have examined, and introduces
the methodology used to assess the applicability of spectrum trading

•

Section 11.2 highlights the applicability of introducing spectrum trading into different
spectrum uses and their bands

•

Section 11.3 discusses the applicability of spectrum trading to special users of the radio
spectrum

•

Section 11.4 contains a summary of our assessment.

11.1 Overview of spectrum bands and topics
For the purposes of our assessment, we have considered the following main uses of the
radio spectrum:
•
•
•
•
•
•
•

Aeronautical
Amateur Radio, Citizen’s Band
Broadcasting – satellite
Broadcasting – terrestrial
Fixed links
Fixed wireless access
ISM and short-range devices

•
•
•
•
•
•

Land mobile – private mobile radio
Land mobile – public mobile networks
Maritime
Radionavigation
Satellite (fixed and mobile)
Scientific use

We have also considered the applicability of trading and liberalisation to the following
special users of the spectrum:
•
•
•

Military
Public safety
Public transport.
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For each of these spectrum uses and users, we discuss the following issues (where they are
relevant for that use or type of user):
► Overview of services, technologies and users

Overview of the services and technologies deployed in this band, together with the general
frequency ranges in which allocations are made and indicative number of spectrum rights
holders.
► Applicability of spectrum trading

Discussion of the suitability of introducing spectrum trading in the band – considering both
the suitability of spectrum rights transfers (i.e. trades involving only a change of
ownership) as well as liberalisation (including reconfigurations and change of use). Our
assessment is based on a number of different considerations, including:
•

Spectrum rights: whether spectrum usage rights are actually assigned to individual
users (i.e. whether there is a ‘property’ which can be traded). For example in certain
bands, frequencies are shared between users with no individual user having exclusive
rights (e.g. citizen’s band frequencies, unlicensed spectrum). In such cases there is no
one party that can ‘effect’ a trade, and therefore enhancing usage rights to include
trading will not realise any benefit.

•

International allocation and harmonisation: whether the usage or regulation of the
band is intrinsically international in nature. Where frequencies are allocated to uses
with a global nature (e.g. satellite services), benefits from internationally harmonised
frequencies are more obvious. For example, frequencies used for communications
between air traffic control and aircraft are standardised across the world to avoid
multiple pieces of radio communications equipment having to be installed in each
aircraft. Furthermore, there may be European or global harmonisation measures (such
as Commission Decisions, or the ITU table of frequency allocations and its footnotes)
limiting the use of the band to a particular service or technology, thereby limiting the
scope for trading and liberalisation.

•

Other considerations: social, political and cultural considerations associated with the
existing use of the bands.

In the above analysis, we consider whether there are strong benefits to be gained by SMAs
introducing trading and liberalisation by enhancing the rights of existing users.
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As discussed in Chapter 10, in all cases99 it would also be possible for an SMA to introduce
trading in an individual band by reclaiming the spectrum and reallocate/reassign it to new
uses/users with associated trading rights (band clearance model).

11.2 Applicability of trading for each of the spectrum uses
11.2.1 Aeronautical
Overview
Service description: The aeronautical service includes aeronautical radionavigation
(radar) and aeronautical mobile services, as well as communications (including
satellite) and global positioning systems.
Frequencies: Frequencies used for this service are in portions of the ranges 255526kHz and 2850-23350kHz, 75-243MHz, 329-5460MHz, and 8.5-16GHz.
Users: There are thousands of spectrum rights holders in these bands (for example,
over 10 000 in the UK).100

Applicability of spectrum trading
Overall, we believe spectrum trading is not appropriate in the vast majority of frequency
allocations to the aeronautical service. The use of specific frequency bands is mandated
internationally and these frequencies are used by communications equipment installed in
commercial aeroplanes and other aircraft that operate across the world. Furthermore, it is
critical to ensure that this spectrum is protected from harmful interference for safety of life
applications.
There may be specific individual bands allocated to aeronautical services where it is
possible to introduce spectrum trading, but we have not been able to examine individual
allocations to the aeronautical service as part of this study.

99

This refers to all bands where there is a requirement for ‘licensing’. Whilst an SMA could also reallocate unlicensed bands, in practice this
would be very difficult to enforce since the number, identity and location of the users is generally not known by the SMA.

100

UK Radiocommunications Agency, Annual Report (2003).
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11.2.2 Amateur radio and citizen’s band
Overview
Service description: Amateur radio may be used for educational and leisure
purposes, as well as research. Citizen’s band is designed as a short range radio
service for both individual and business use (such as haulage and taxi firms). For
amateur radio, technical knowledge or qualifications are needed.
Frequencies: Amateur radio has a significant number of allocations throughout the
spectrum, ranging from 0.1357MHz to 259GHz, many of which are small bands or
allocated on a secondary basis. Citizen’s band has 40 channels in the 27MHz band.
Users: There are thousands of individual licence holders in this band.

Applicability of spectrum trading
Spectrum trading is not applicable in bands allocated to either category of service, as
individuals are not granted individual spectrum rights. Users obtain ‘licences’ which
provide them with rights to transmit in certain frequency bands, but these rights are
obtained on a non-exclusive basis (i.e. there is no specific property right associated with
the licence). Users therefore do not have any specific rights which they can trade on an
individual basis.

11.2.3 Broadcasting – satellite
Overview
Service description: Used for downlink transmission of television and radio
broadcasts via satellite to community receivers101 or individual receivers (e.g. direct
to home satellite television). Associated uplink bands are used to feed programme
signals to the satellite, although these bands are not considered as ‘broadcast’ bands.
Frequencies: A group of allocations around 12GHz are used for this band, with
uplink bands at 14 and 17GHz.102 Most satellite broadcasting services are for TV
101

Community reception is the reception of emissions from a broadcasting satellite service intended for use by a group of the general public at
one location, or through a distribution system covering a limited area. The most obvious example is reception by cable TV systems at a
central earth station (headend), from where the signal is modified for further distribution through the cable TV system.

102

Withers, D., Radio Spectrum Management (1999).
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broadcasting, though there is some limited use of sound broadcasting around 12GHz
and more recent allocations close to 1.5GHz.
Users: There are a very limited number of spectrum rights holders in this band.

Applicability of spectrum trading
Despite a high and increasing demand for spectrum allocated to broadcast satellite services
(from satellite services in low-frequency bands, and also from fixed-link services), we
believe the scope for the introduction of spectrum trading is limited. As we discuss below,
downlink frequencies could be traded where formal Recognised Spectrum Access (RSA)
rights have been introduced, but the trading of uplink frequencies is largely impractical
because of the size of a satellite’s footprint.
Spectrum
currently used
for earth-tospace
transmissions
(uplinks)

Spectrum trading is generally not viable as spectrum rights are associated
with an individual satellite, registered by a specific national government,
at a specific orbital location and these rights are inherently provided on an
international basis through the ITU, in advance of the satellite being
launched. A third party cannot therefore purchase these spectrum rights
for use on an alternative satellite at a different orbital slot, although a third
party could purchase the spectrum rights indirectly through purchasing the
satellite itself.
In any case, although there may not be any transmitting uplink satellite
terminals located in a Member State as there may be logistical or legal
reasons for the operator to want to provide uplink signals from a
particular location or country,103 usage of the uplink frequencies (e.g.
for other services) is curtailed by the large footprint of the satellite (the
receiver on the satellite may also pick up transmissions associated with
other services using the frequency band on the ground).104

103

Under the Television Without Frontiers Directive, the location of the uplink is but one factor in determining the jurisdiction to which
a satellite broadcast signal is subject. Some uplink locations are more valuable than others, due to the location of the
headquarters of the broadcast organisation, technical support facilities or other technical factors.

104

Technological improvements may in future allow a satellite’s receiving antenna to better discriminate between a transmitting earth station
and other ground-based transmissions. This could increase the scope for introducing trading in the uplink bands in the future.
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Spectrum
currently used
for space-toearth
transmissions
(downlinks)

Spectrum trading is not viable in respect of on-the-ground ‘receive’
rights as there is no specific property to trade; communities and
individuals are normally not assigned specific spectrum rights, except
for the largest earth stations. Furthermore these communities and
individuals are generally dispersed over a wide area, so scope for
clearing sufficient spectrum for use by alternative services (e.g. fixed
links) is highly limited.
Some administrations (e.g. UK) have proposed creating formal rights
for the reception of satellite signals (recognised spectrum access or
RSA). This would give satellite reception users formal rights to
protection against interference, similar to other spectrum rights of use,
for which a charge could be made by the national administration –
effectively, satellite users (or the service provider, e.g. BskyB) would
have an individual spectrum right. In principle once RSA rights have
been created, they could be traded.
The UK administration has indicated that take-up of RSA by spectrum
users would be voluntary, but many observers are dubious. In practice,
satellite operators may find themselves bound to purchase RSAs to
convert a shared band into an exclusive allocation in order to protect
their business. Already one administration (Ireland) has adopted an
explicitly non-voluntary RSA approach.

11.2.4 Broadcasting – terrestrial
Overview
Service description: The terrestrial broadcasting service comprises television and
radio transmissions that are intended to be received directly by the general public.
Some broadcasting is undertaken as a public service – under government oversight –
whereas other broadcasting is undertaken as a commercial service.
Frequencies: Bands between 5.95–26.1MHz are allocated for broadcasting services
to both national and international audiences. The 470–854MHz spectrum band is
allocated for analogue and digital TV broadcasting (46 frequency channels), and 88–
108MHz is allocated for FM sound broadcasting.
Users: There are a limited number of spectrum rights holders in these bands.
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Applicability of spectrum trading
There is considerable scarcity in the bands allocated to analogue and digital television
broadcasting and to analogue radio (less so for digital radio at present). As identified in our
consultation process (see Annex B), this spectrum is in high demand from other
broadcasters (existing and potential new organisations), and for use to provide other
services (for example land mobile services e.g. cellular, PAMR and PMR). As discussed
below, whilst spectrum trading could in theory be applied to broadcasting bands, it may be
more appropriate to await the outcome of studies into the switch-over to digital
broadcasting (e.g. development of new channel plans, international co-ordination
procedures), before introducing spectrum trading into certain broadcasting band.
Applicability of
spectrum trading
with change of
user

A straightforward transfer of spectrum rights, whereby a
broadcaster would trade its spectrum rights to another existing or
new broadcaster, is likely to be limited in scope as this would
effectively result in the transfer of one or more broadcasting
channels to another party – it is more likely that the whole business
would be sold (including the spectrum rights). For public service
broadcasters, most if not all Member States maintain substantial
restrictions on the type of transfers that would be permitted, and
some such broadcasters cannot be transferred at all.

Applicability of
liberalisation

Liberalisation, i.e. a trade involving change of use, could result in
the loss of one or more broadcasting channels as spectrum originally
allocated to broadcasting may now be used to provide another radio
service. This is a politically sensitive issue: broadcasting is viewed
as a cultural activity that transcends the mere communications
activity – many broadcasters object to spectrum trading as
‘unrestricted market trading cannot guarantee the availability of
spectrum for services in the public interest’. 105
However, national obligations on public and commercial
broadcasters (such as population coverage, types of content and
number of channels) are likely to prevent them from selling their
spectrum to other uses. Furthermore, complex interference issues
could arise if other services were used in the broadcasting bands as
a consequence of the special characteristics of broadcast
transmissions (long range, high power) and the interleaving of

105

ARD (the organisation of public service broadcasting organisations in Germany), public statement, 11 December 2003.
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broadcast frequency channels in intricate patterns. Analogue
broadcast receivers (television and radio) are very susceptible to
interfering signals and various studies106 have indicated that
intermodulation effects could arise from use of land mobile services
in the 470–854MHz band. Additionally, terrestrial broadcasting
consumers have already purchased TV receivers: a change in
service may force them to purchase new receivers to receive
broadcasting signals – which is likely to be a very unpopular move.
The introduction of liberalisation may be further complicated by the
fact that the usage of spectrum by broadcasters has been agreed on
an international basis.107 The bands are ‘channelised’ (i.e. carved
into the bandwidth deemed necessary for each channel of
transmission) and then allotted through international agreements to
each national administration generally to ensure that each band is
re-used as much as possible across a particular international region.
These allotment plans appear more complicated and less susceptible
to liberalisation than other complex band plans, for example,
for GSM networks.
Overall, therefore, we regard liberalisation as being largely
inappropriate at present. The migration to digital broadcasting could
present several opportunities for trading – this is discussed below.

Digital switch-over
Throughout Europe a specific issue in this band is the switch-over from analogue to digital
broadcasting, which offers the potential for a significant efficiency gain in spectrum use by
broadcasters. Digital transmission allows more information to be squeezed into any given
amount of spectrum, e.g. six or more digital TV services can be transmitted in the spectrum
used by one of their analogue equivalents. As a result, a significant amount of spectrum can
be released which can be allocated to other broadcasting-related services, or alternative
wireless services. Many Member States are envisaging an analogue switch-off date from
2010 onwards.
106
107

See, for example, CCIR WP 11C/TEMP/10-E Protection Ratios in Adjacent Channels (1988).
In view of the use of high power transmitters, extensive co-ordination of transmitter sites needs to be undertaken. The Stockholm
Agreement of 1961 (and subsequent modifications) specifies which frequencies are used in individual transmitter location sites. A
substantial amount of work to date has been undertaken within the ECC for rechanneling of broadcast TV channels from analogue
to digital signals, which should be undertaken at an upcoming ITU Regional Radiocommunication Conference in 2004 and 2005.
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We believe that spectrum trading (both sales and leases) could be used as mechanisms to
accelerate this switch-over process.
•

Spectrum sales could be used as an incentive to speed up the switch-over process,
providing a means for broadcasters to raise additional revenues to fund this process and
other associated activities (e.g. programme-making). Although the transfer of spectrum
is unlikely to take place until the switch-off date – as broadcasters will need to transmit
both digital and analogue broadcasts until then – a release of frequencies used for
analogue broadcasting could be arranged with other organisations in advance (i.e. an
agreement to transfer ownership of the frequencies at a certain future date), which
could provide the financial means to fund investments in the new digital network. 108

•

Spectrum leasing could also be used as a means of increasing efficient use of spectrum
before the actual switch-off date. The ability to lease spectrum could encourage
broadcasters to release under-utilised spectrum. For example, the UK’s public broadcaster
has advocated “greater flexibility to encourage public service broadcasters to share
capacity on their spectrum with commercial operators where this does not compromise the
delivery of public services”.109 There is a real incentive for such a lease if proceeds from
such arrangements accrue to the broadcaster. In practice, the amount of under-utilised
broadcast spectrum is minimal, so such efficiency benefits are limited.

11.2.5 Fixed links
Overview
Service description: Fixed links (also known as microwave links) are terrestrial
links between radio stations at specified fixed points. Fixed links are mostly used as
part of the infrastructure of a communications network – for example, a mobile
operator may use fixed links to connect its base stations to its core network.
Frequencies: Frequencies are allocated throughout the spectrum – often in bands shared
with other services.
Users: There are hundreds of fixed-link spectrum usage right holders in each country.

108

This topic is controversial, as some argue that broadcasters who were given their analogue channels in the first place should not
be recipients of windfall revenues for relinquishing that spectrum, especially if they will be given substitute spectrum for digital
transmissions.

109

BBC's response to Radio Spectrum Management Review - an independent review for DTI and HM Treasury (March 2002).
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Applicability of spectrum trading
Spectrum transfers (i.e. trades with simple change of user) would be viable for fixed links.
Scarcity exists for fixed-link spectrum in low-frequency bands (the longer-range fixed links),
with the greatest demand being in urban regions. The main issue surrounding use of these
bands involves the location-specific nature of many of the fixed-link spectrum rights: such
rights generally110 allow a user to use a frequency channel for transmitting from one specific
location to another. If the location of either end of this fixed link is changed – for example if the
new spectrum owner wishes to move the transmission point by just a few hundred meters – this
is effectively a change to the underlying spectrum rights (i.e. it involves reconfiguration – a
form of liberalisation), and it will therefore be necessary to re-assess whether the frequency can
still be used by undertaking frequency co-ordination calculations.
This co-ordination process is currently mostly undertaken by national SMAs as part of the
frequency assignment process111. An alternative approach would be to commercialise the
management of individual fixed-link bands (as discussed in Section 10.2.4). Here a band
manager would be responsible for undertaking the detailed calculations for frequency coordination and interference minimisation, based on the register of existing assignments.
This approach is partially used in other countries. For example, in the USA, private coordination companies prepare the initial determinations of where new stations can be
constructed, with the FCC being the final arbiter and grantor of licences.
Full liberalisation (i.e. trades involving a change of use or technology) entails additional
complexity. Other spectrum users – such as satellite, mobile and broadcasters – may also
wish to utilise lower-frequency fixed-link frequencies. However, such users would need to
secure all spectrum rights in a given area – not just those associated with one specific fixed
link. To enable these users to secure all spectrum rights in a specific band and geographical
area, elaborate engineering assessments would need to be undertaken and approved by
either the SMA or the band manager. In bands that are shared with other services,
additional interference management calculations are also needed to ensure harmful
interference is not caused to or from the other services.

110

Some fixed link bands have been assigned to a particular organisation on a national basis (e.g. cellular operator) for selfmanagement/co-ordination.

111

In some cases, private and public users have national rights to particular fixed link spectrum blocks and are therefore able to selfmanage the co-ordination of fixed links using the band.
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11.2.6 Fixed wireless access
Overview
Service description: Fixed wireless access (FWA), also called Wireless Local Loop
(WLL), is used to connect commercial or residential locations to public
communications networks using radio signals. Both voice telephony and high-speed
data services (e.g. broadband Internet access) are supported. FWA can provide a
broadband service with a bandwidth of 1Mbit/s for fixed users . Although line of
sight is not necessary in the lower frequency bands, a broadband service does
require line of sight.
Frequencies: Frequency bands allocated are around 2.5GHz, 10GHz and 26 or
28GHz.
Users: There are only a small number of spectrum right holders in each country;
these generally hold several spectrum rights for specific areas (in many European
countries, FWA spectrum rights are not national).

Applicability of spectrum trading
Spectrum rights transfers without liberalisation may not be an attractive option in bands
allocated to the FWA service as there is currently no excess demand from services
currently allocated to this band. Most European providers have not launched services and
several have returned their spectrum rights. Liberalisation – where spectrum rights holders
can change the use of the spectrum right - may be a much more relevant option, as this
spectrum is currently under-utilised, and there is considerable interest from other service
providers, primarily fixed link users. Incumbent holders of the spectrum rights could be
allowed to trade or change the use of their existing rights. For example, a German provider
requested a change of use of its FWA licence for providing microwave fixed links.112 One
key issue would be whether existing roll-out obligations (which are often attached to FWA
licence conditions) would still apply. The issue of pre-existing non-spectrum-related
conditions applies to a number of frequency bands; this is discussed in Section 6.1.2.
An alternative method of introducing spectrum trading in this band is by reassigning
returned spectrum as tradable spectrum rights through a new primary assignment process,
as discussed in Section 10.2.1. This resembles the Australian model, where any use is

112

This request was rejected by the SMA.
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allowed within certain defined interference limits. Such bands could also be assigned as
‘management bands’ to facilitate use by fixed-link users.

11.2.7 ISM/short-range devices
Overview
Service description: The Industrial, Scientific and Medical (ISM) radio bands were
originally reserved internationally for non-commercial use of radio frequency
electromagnetic fields for industrial, scientific and medical purposes. In recent years
they have also been used for unlicensed error-tolerant communications applications
such as wireless LAN (802.11 technolgies), Bluetooth and other short range devices.
The term ‘short range devices’ (SRD) applies to various radio devices designed to
operate over short ranges and at low power levels. SRDs can only operate without
causing interference to other radio users, and also cannot claim protection from
other authorised services.
Frequencies: Bands are allocated to these uses at an international level. ISM
services operate in a number of unlicensed bands such as 900MHz, 2.45GHz and
5GHz – though for deployment in some bands (such as 434MHz and 61GHz)
authorisation is required from the administration concerned.
Frequencies allocated to SRD applications (including inductive SRD, model control
SRD, medical implant SRD and non-specific SRD) are located throughout the
spectrum, ranging from 9kHz up to 248GHz.
Users: No specific licences are needed for the users of equipment such as cordless
phones, alarms and headphones. However, equipment manufacturers do need to
meet technical standards, which means they have full responsibility for the
conformance of their equipment with appropriate technical standards.

Applicability of spectrum trading
As individual spectrum users do not have specific spectrum rights, we do not believe there
is scope for introducing spectrum trading in ISM/SRD bands. Furthermore, these bands are
‘unlicensed’ in nature (i.e. it is very hard to trace the numerous individual spectrum users),
and this means that it will be impractical to reclaim the spectrum and refarm it for an
alternative use.
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11.2.8 Land mobile – private mobile radio
Overview
Service description: The term private mobile radio (PMR) refers to two-way
mobile radio systems, such as personal ‘walkie-talkie’ radios used within an
organisation (e.g. for security patrols), or radios fitted in fleets of vehicles (such as
taxies and delivery vans).
Frequencies: PMR services operate in numerous 5–10MHz-sized bands throughout
the 30–900MHz band.
Users: There are thousands of PMR licence holders in each country.

Applicability of spectrum trading
Introducing spectrum rights transfers is a viable and attractive option in bands allocated to
private mobile radio. Based on the experiences of Australia and a number of European
countries,113 we would expect there to be considerable demand for straightforward changeof-user trades for of PMR spectrum rights in urban areas where scarcity exists. Some of the
change-of-user trades could also involve a change to the base station transmission site,
necessitating a small amount of frequency co-ordination, particularly since some of the
PMR spectrum rights are granted on a shared (i.e. non-exclusive) basis. This is effectively
a change to the underlying spectrum rights and the SMA or a band manager will therefore
need to undertake co-ordination activities wherever any change to the transmission
parameters (e.g. location of transmitter) occurs.
Liberalisation is more complicated in this band, although benefits could still be significant.
Public mobile operators (e.g. cellular and PAMR) are likely to be interested in this
spectrum, though introducing changes of service in this band will require potential
providers to aggregate numerous localised PMR spectrum rights (except for those cases
where national spectrum rights have been assigned e.g. to a major utility company).
Nonetheless the significant economic benefits that may potentially arise from liberalisation
of this spectrum (e.g. usage for public mobile services) could result in these challenges
being overcome.
Spectrum brokers may have a valuable role to play in this band, connecting buyers with the
numerous potential sellers.
113

SMAs in Denmark, Hungary, Ireland, Norway and the UK report requests for transfers of PMR licences – see Annex B.
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11.2.9 Land mobile – public mobile networks
Overview
Service description: Public mobile networks include both voice and data services
delivered via public mobile telephony and public paging networks. This band
includes services delivered via GSM, UMTS, TETRA and ERMES technologies.
Frequencies: Frequency bands allocated to these services in the last 20 years have
been internationally harmonised, for example:
•
•
•

TETRA114: 410–430MHz, 450–470MHz870–876MHz, 915–921MHz
GSM115: 880–915MHz, 925–960MHz, 1710–1785MHz, 1805–1880MHz
UMTS116: 1900–2025MHz, 2110–2200MHz and 2500–2690MHz.

Users: Overall, there are typically 3-8 spectrum rights holders in these bands in each
country.

Applicability of spectrum trading
Transfers of spectrum rights are possible in frequency bands allocated to public mobile
networks. Consultation respondents considered public mobile telephony bands to be scarce
(GSM in particular, and UMTS in some countries). Half of the Member States have
indicated that this band is one of the first areas where they expect trades to occur. Change
of ownership and reconfiguration (probably only aggregation on an international level) are
expected to form the basis of the majority of trades. The definition of property rights is
relatively straightforward, as spectrum rights are mostly assigned on a national basis and
provide exclusive use for a clearly defined set of frequencies.
Liberalisation may also be a viable way to increase spectrum efficiency. Although there is
currently less demand for PAMR and paging spectrum then for spectrum allocated to other
public mobile services, with liberalisation, some of these frequencies could be re-allocated
to other, more popular, public mobile services, like public cellular services (GSM, UMTS).
Additionally other users (e.g. for private mobile networks) may also value access to public
mobile service bands.
114

CEPT allocation table, ERC report 25, “The European table of frequency allocations and utilisations covering the frequency range
9kHz to 275GHz” .
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GSM Directive (87/372/EEC).
ERC DEC (97)07, ERC DEC (00)01, ERC DEC (99)25, ERC DEC (97)03, ERC DEC (97)04.
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However, a change of technology and service may not be possible in view of the current
limitations arising from EU harmonisation measures: the GSM, UMTS and ERMES bands
have been harmonised through Commission Directives and Decisions117, which limits the scope
for change of use (technology and/or service) and therefore change of service is not possible at
present. In respect of technology changes, the wording of the UMTS Directive implies there is
scope for the 3G frequency band at 2GHz (IMT-2000 frequency band) to be used for
technologies other than UMTS/W-CDMA (wideband CDMA) provided at least one UMTS/WCDMA service is offered in each country.

11.2.10 Maritime
Overview
Service description: Maritime bands accommodate different systems for ships, such
as vessel traffic monitoring systems (used around ports), coastal installations for
surveillance and navigational use, distress services (including dedicated Mayday
channels), commercial maritime use and other VHF radio services such as weather
broadcasts. Maritime radionavigation services (radar) take up a large part of the
maritime spectrum.
Frequencies: A number of bands are allocated internationally for maritime applications,
including frequencies within the bands 14–148MHz, 283–526kHz (with frequencies for
distress calls), 1600–3400kHz, 4000–26175kHz (with frequencies for electronic
positioning) and 5470–9300MHz (for on-board communication).
Users: There are thousands of maritime spectrum rights holders in each country – for
example the UK currently has over 64 000 licence holders.118

Applicability of spectrum trading
Although there are some spectrum shortages in maritime bands (restricted to certain
maritime communication bands such as the VHF band, and to certain geographical areas
like busy shipping routes), the introduction of spectrum trading is not viable in most

117

118

GSM Directive (87/372/EEC), UMTS Decision (99/128/EC), ERMES Directive (90/544/EC) respectively.
Radiocommunications Agency Annual Report (2003).
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frequency allocations for maritime services119. This is due to the global nature of the
spectrum users and to public safety policies related to maritime radio services. As a result
of these global safety issues, most maritime communications channels are mandated
internationally (either by the ITU or the International Maritime Organisation), with
spectrum reserved for specific navigation and communications systems together with a
requirement to adopt specific technologies. These constraints arising from international
harmonisation of allocations and associated technologies hinder the introduction of any
kind of spectrum trading.

11.2.11 Radionavigation
Overview
Service description: Radionavigation spectrum is intended for the purposes of
navigation, including the determination of position or direction obstruction warning.
Many terrestrial radionavigation bands are allocated to the aeronautical or maritime
radionavigation services (included within Sections 11.2.1 and 11.2.10). Other
services in this band include radionavigation satellite services, meteorological
systems such as thunderstorm detection systems, and global positioning systems
(e.g. GPS120 and GALILEO121).
Frequencies: Frequency bands are allocated for terrestrial radionavigation in all
parts of the radio spectrum from 9kHz to 265GHz.
Users: There are hundreds of radionavigation licence holders in each country.

Applicability of spectrum trading
The introduction of spectrum trading does not seem viable in the frequency allocations for
radionavigation services. This is because the frequencies are allocated internationally on a

119

In theory, since maritime services are only used in certain geographical areas, the potential for financial gains from spectrum
trading could be used as a means of encouraging maritime users to reduce the geographical area over which they have usage
rights (e.g. frequencies in areas away from the coast could be sold to other licensees). As the majority of maritime frequency
bands already encompass shared use with land-based services, we do not regard this as a particularly significant issue.

120

121

A satellite position-fixing system operated by the US Department of Defence, which is used for general navigation on land, sea and air.
European satellite position fixing system to be launched in 2008.

152 | Final report on spectrum trading

primary basis122 (and some on an exclusive basis) and their usage is international in nature
(i.e. the same frequencies are used in all countries allowing the same equipment to be used
across the world). Given the global allocation of frequencies (due to their international
character), as well as the societal value of many of these applications, there is very limited
scope for introducing spectrum trading.

11.2.12 Satellite (fixed and mobile)
Overview
Service description: The basic application of satellite services is for uplink and
downlink communications between satellites and earth stations at fixed locations
(fixed satellite) or mobile locations (mobile satellite). This includes the provision of
maritime, aeronautical and land services but does not include frequency bands used
for satellite broadcasting transmissions, which we discuss separately in Section
11.2.3.
Frequencies: The majority of the spectrum between 2.5–31GHz is primarily
allocated for a wide variety of satellite services, but virtually all these frequency
allocations are shared with other primary uses – less than 13% of this spectrum is
allocated exclusively to satellite services and even then is sometimes shared between
different types of satellite services (i.e. shared primary allocation between fixed and
mobile satellite service).
Users: Individual satellites are assigned frequencies on an international basis as part
of the process for assigning orbital slots and associated radio frequencies.

Applicability of spectrum trading
There is considerable demand for spectrum within bands allocated to fixed and mobile satellite
services; in specific orbital locations, in mobile satellite frequencies123, in lower frequency
bands, and from shared users such as fixed links users. Despite this demand, we believe the
scope for implementing spectrum trading in these bands is limited to frequencies used for space

122

‘Primary basis’ means that the service is recognized internationally and entitled to interference protection under ITU rules. If
liberalisation causes a change in service, that service would no longer be entitled to international protection under ITU rules.
‘Shared allocations’, on the other hand, means that any of the services listed would be entitled to that interference protection.

123

Inmarsat Response to Radio Spectrum Management Review: A Consultation Paper.
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to earth (downlink) transmissions in countries where formal ‘receive’ rights have been defined
and are assigned to individual organisations. Our analysis on the viability of spectrum trading is
split between spectrum used for ‘uplinks’ and ‘downlinks’.
Spectrum currently
used for earth-tospace
transmissions
(uplinks)

As for spectrum used for the uplinks for satellite broadcasting (see
Section 11.2.3), spectrum trading is generally not viable as spectrum
rights are associated with an individual satellite, registered by a
specific national government, at a specific orbital location and these
rights are inherently provided on an international basis through the
ITU, in advance of the satellite being launched. A third party cannot
therefore purchase these spectrum rights for use on an alternative
satellite at a different orbital slot, although a third party could
purchase the spectrum rights indirectly through purchasing the
satellite itself.
In any case, as for satellite broadcasting, although there may not be
any transmitting satellite terminals located in a member state, usage
of the uplink frequencies (e.g. for other services) is curtailed by the
large ‘footprint’ of the satellite (the receiver on the satellite may
also pick up transmissions associated with other services using the
frequency band on the ground)124.

Spectrum currently
used for space-toearth
transmissions
(downlinks)

124

Again, as for satellite broadcasting services spectrum trading will be
limited to those areas where formal receive rights (RSA rights) have
been specified by the SMA.
Many users of satellite receiving equipment do not have any formal
spectrum rights – these are associated with the satellite itself and are
assigned on an international basis. To enable frequency sharing (e.g.
with fixed service users), a geographical co-ordination/protection
zone is specified for certain large earth stations – effectively
ensuring that the earth station is afforded protection from harmful
interference to the downlink signals received at the earth station.
Some administrations (e.g. UK) are proposing to create formal
rights for the reception of satellite signals (recognised spectrum
access – RSA) for which a charge could be made. In such instances
the ‘receive’ rights could be traded e.g. through the release of some

Technological improvements may in future allow a satellite’s receiving antenna to better discriminate between a transmitting earth station
and other ground-based transmissions. This could increase the scope for introducing trading in the uplink bands in the future.
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of the frequencies used by the earth station or through reducing the
size of the protection zone (e.g. by raising the acceptable
interference threshold).
The nature of use of the mobile satellite downlink band (terminals
are portable and are regularly moved from location to location)
would mean that RSA (and hence spectrum trading) would be
applicable to a large geographical area (e.g. individual country)
rather than on an individual earth station basis. Co-ordination
practices for MSS networks vary and for some frequencies coordination is accomplished through on-going agreements amongst
operators or administrators. As for other services, a detailed band
specific analysis should be undertaken prior to implementing
liberalisation measures.

11.2.13 Scientific use
Overview
Service description: In bands used for scientific purposes, specific radio frequencies are
mostly used by sensors that measure natural “noise” as well as for specific scientific
applications (e.g. standard frequency and time signals, earth exploration and space
research, meteorological applications).
Frequencies: Most frequencies are allocated on a primary basis by the ITU and are
harmonised internationally. Space service frequency bands are throughout the spectrum
(ranging from 13MHz to 275GHz).
Users: There are numerous users that are licensed to provide services within this band:
space research, earth exploration satellites, meteorological satellites, radio astronomy,
meteorology, standard frequency and time signals, as well as space operations.

Applicability of spectrum trading
Due to the sensitivities of these services to interference from other uses, the limited
spectrum bands where such scientific applications can exist (e.g. certain passive sensors),
and the political decision to closely collaborate on international frequency allocation, there
is very limited scope for introducing spectrum trading – especially trading that involves
liberalisation.
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However, there are certain bands where a certain level of interference is tolerated and
where other spectrum uses are allowed to co-exist (non-exclusive bands). In these bands,
trading and liberalisation could be introduced to make more efficient use of this spectrum.
For example, radio astronomers could accommodate other services – such as fixed-link
services – within their assigned spectrum bands. These other users could either lease
spectrum, or buy it permanently from the existing rights holders. Maximum interference
levels from other users would need to be set, and the rights offered to third parties would
need to be specified so as not to breach these limits. Some of the passive bands allocated to
radio astronomy are actually used only in a very limited number of observatories,
sometimes located in secluded areas. Those frequencies could conceivably be used outside
the radio quiet zone of the observatories for other purposes. In view of the complexity of
such interference issues, the initial holder of rights (e.g. radio astronomy organisations)
might wish to appoint an external organisation such as a band manager to take
responsibility for trades or leases and interference management.

11.3 Applicability of trading in spectrum reserved for special users
In addition to the spectrum bands for specific uses discussed above, certain spectrum bands
are reserved for special user groups125. This section discusses the applicability of trading
and liberalisation, and specific implementation issues, with regards to the following
individual categories of users:
•
•
•

Military
Public safety
Public transport.

11.3.1 Military
Overview
Usage description: Military operations require extensive logistical support, and
have a very mobile character. Demand for bandwidth from this user is large – and
growing.
Frequencies: Large areas of the spectrum are reserved for military use – generally,
the military is the largest user of radio spectrum in a country. For example, it is

125

We generally refer to specific Government uses – however in certain cases (e.g. transportation) services are now provided by
private sector organisations.
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claimed that the UK’s Ministry of Defence holds nearly 50% of bands in the range
3-10GHz as well as extensive frequencies elsewhere.126
Users: Reserved for the military as a special user group.

Applicability of spectrum trading
Spectrum trading could provide an incentive for military users to make efficient use of
their spectrum allocations and free up any under-utilised frequencies. As the military is one
of the largest users of spectrum, it is important to encourage it to utilise spectrum
efficiently. This could be ensured by allowing the military to release any excess spectrum
on a regular basis. A wide range of commercial applications could also deploy their radio
communication services in these spectrum bands, and are likely to have a keen interest in
acquiring rights to transmit on these bands.
For example, the military could lease areas of its reserved spectrum that are not used on a
regular basis (e.g. during peace time) – allowing commercial users to be accommodated on
these bands. Of course, any lease arrangement should not obstruct the delivery of the
services for which the spectrum was initially reserved. Therefore, a claw-back clause could
be introduced giving the military the right to regain immediate possession of this spectrum
in case of any emergencies (e.g. outbreak of war). This clause may diminish the value of
this spectrum to some extent for commercial users, but given the limited occurrence of
such emergencies, there are likely to be numerous interested parties.
Such a spectrum lease, or potentially trade, arrangement is likely to provide the military
with the maximum incentive if the gains from such transactions accrue to it. Incentives to
sell or lease spectrum depend on the extent to which the military can add proceeds from the
transactions to its national budget.

11.3.2 Public safety

Overview
Usage description: Public safety bands are used by organisations providing safety
services to the general public. These services require guaranteed access to spectrum,
in order to use radio communications when responding to emergencies.
126

Cave M., Radio Spectrum Management Review (2002).
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Frequencies: Some bands are internationally harmonised in Europe (by CEPT) for
public safety services, such as 55.75–68MHz for mobile communications networks,
209–215MHz for private operators and 380-395MHz in the UHF band. In addition,
individual countries reserve additional spectrum for public safety services.
Users: A wide range of public safety and emergency service users are generally
approved to use frequencies in these reserved spectrum bands, including the fire
brigade, police force, ambulance service and other eligible services that need to coordinate their operations with these emergency services.

Applicability of spectrum trading
Spectrum trading could provide appropriate incentives for users in this band to release
under-utilised spectrum frequencies and enhance spectrum efficiency. Although demand
from existing users within these bands is fairly limited (as a consequence of the
introduction of digital technologies such as TETRA and Tetrapol), these bands are of
considerable interest to other users outside the public safety services, for example
commercial organisations such as public and private land mobile users.
For example, public safety users could be allowed to sell or lease spectrum which is
currently reserved for their exclusive use, but which is under-utilised. Again, as the public
objectives for the public safety services cannot be hindered, a claw-back clause may be
needed, so that these emergency services can regain full access to spectrum in those
instances when they need to. As with military users, if these public safety users were able
to keep the financial gains from trading without their overall budget being reduced, this
would provide a significant incentive to use current spectrum more efficiently and release
excess spectrum or accommodate commercial users.

11.3.3 Public transport

Overview
Usage description: Spectrum for public transport services is used by companies,
such as the railways, metropolitan underground, tram or bus services for their daily
operations.
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Frequencies: As an example; the European allocation table has allocated several
frequency bands (5752–5830MHz, 63–64GHz and 76–77.5GHz) to road transport
and traffic telematic systems, while frequencies allocated to GSM-R are in the two
bands 876-880 MHz and 921-925 MHz.
Users: Reserved for public transport as a special user group. Spectrum bands could
potentially also be used by commercial radio communication providers. Examples of
this include PMR spectrum reserved for transportation organisations and special
spectrum for use by the railways for their private GSM systems (GSM-R).

Applicability of spectrum trading
As is the case with the military and public safety users, trading and liberalisation could be
introduced to encourage public transport services to utilise their reserved spectrum bands
efficiently, releasing any unutilised spectrum. However, leasing of spectrum used only
during emergencies is unlikely to be practical, because of the relatively high frequency of
such incidents.

11.4 Summary
Exhibit 11.1 summarises the use-by-use analysis carried out in the previous sections. For
each spectrum use and user, it provides an overview of whether trading and liberalisation
would be applicable, based on the different criteria that may hinder the introduction of
trading:
•
•
•

lack of individual spectrum rights – meaning no individual rights can be traded, or
reclaiming of spectrum is hindered
international allocations and harmonisation
political, cultural or social considerations.

This analysis has mostly focused on the introduction of spectrum trading through the
conversion of existing licences into tradable usage rights - rather then the band clearance
approach towards existing users. As discussed in Chapter 10, conversion of existing rights
is the most likely approach in Europe for the introduction of spectrum trading.
A tick (9) in the Exhibit indicates that this criterion presents an obstruction to the
realisation of benefits from the introduction of trading and liberalisation. The last column
summarises whether these obstacles mean that introducing spectrum trading through
enhancing existing usage rights is unlikely to be viable – this is indicated by a tick in this
overview column.
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Exhibit 11.1:

Key criteria that may obstruct the introduction of spectrum trading

Band

Lack of

International

Political and

Overview:

individual

allocation/

social

trading

spectrum rights

harmonisation

considerations

generally*
NOT viable

Aeronautical
Amateur radio, citizen’s band
Broadcasting – satellite

9
9

Broadcasting – terrestrial

9

9

9
9

9

9
9

Fixed links
Fixed wireless access
ISM/short-range devices

9

9

Land mobile – private mobile
radio
Land mobile – public mobile
networks

9

Maritime

9
9
9
9

Radionavigation
Satellite (fixed and mobile)
Scientific use
*

9

9
9

9
9

9

9

There may be specific frequency bands allocated to each service class where spectrum trading could be introduced. We
have not been able to examine individual frequency bands allocated to each service within the scope of this study.

This analysis is in line with results from the consultation process: more than half of the
questionnaire respondents identified the bands used for public mobile, fixed wireless access and
PMR as appropriate for spectrum trading – and as suitable for timely introduction. Also,
stakeholders expected these bands to have the highest volumes of spectrum trades. These
results are broadly in line with the proposals for introducing spectrum trading published by
Ofcom in the UK and with the study investigating the feasibility of introducing spectrum
trading in France, undertaken on behalf of the French Government127. Our analysis is, however,
only a high-level review of the applicability of spectrum trading. Prior to implementing trading
and/or liberalisation in any given frequency band, we recommend that SMAs undertake a more
detailed study of the nature of existing use and any international regulations pertaining to each
individual frequency band.

127

Ofcom, Spectrum Trading Consultation (November 2003) and IDATE Mise en place d’un marche secondaire des frequencies,
(July 2003) p.38.

Part C: Member State frameworks and
stakeholder perspectives

12 Member State approaches to spectrum trading
This part of the report provides an overview of the current European environment in respect
to the introduction of trading and liberalisation. Much of the material described in this section
has been obtained through desk research and from interviews with SMAs. We have
interviewed representatives from SMAs in 23 of the 28 European countries which are subject
to the new EU regulatory framework for electronic communications.128 In these interviews, a
consistent structure was used to review these countries’ general approach towards spectrum
management, and their specific policies and approaches towards the introduction of spectrum
trading.
An analysis of the results from the preliminary hearing is presented in Annex B. In this
chapter, we provide a summary of our key observations and detailed analysis of:
•
•
•

the scope for introducing secondary trading of spectrum within the EU Framework
the intentions of European states with respect to the introduction of spectrum trading
actual initiatives undertaken to date

12.1 Key observations
The new EU regulatory framework gives Member States the option to introduce spectrum
trading in their national legislation. It also gives them considerable discretion over detailed
implementation of trading and liberalisation, although this could conceivably be constrained
by future EU regulation. Member States are still in the earliest stages of developing their
policies towards spectrum trading; nevertheless, it is already apparent that there will be a wide
variety of approaches across Europe:

128

•

Up to one-third of European countries have either not yet implemented any policy on
spectrum trading or have no plans to do so.

•

The countries that have implemented trading are at very different stages of preparation in
developing regulations on trading and liberalisation.

SMAs from five of the 28 countries – Estonia, Latvia, Lithuania, Poland and Slovakia – declined to be interviewed.
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•

There is considerable divergence of opinion as to the relative benefits and potential
problems of spectrum trading – for example, there are concerns about competition and
harmful interference. Even amongst countries that plan to implement trading, there are
differences with respect to the perceived merits or otherwise of allowing liberalisation.

Some of these differences in policy approaches may be temporary. In our interviews, SMAs
(including those with no plans to introduce trading) indicated a strong interest in
developments in other Member States, and potentially a willingness to adjust their own
approaches in response to lessons from the experiences of others. There is also anecdotal
evidence of differences in attitudes towards spectrum trading within SMAs, which suggests
that the policy environment in many countries may be quite fluid. Most SMAs expect initial
trading in usage rights to be quite thin. Reflecting this, they expect to evolve formal rules only
gradually in response to case-by-case analysis of individual trades, making it difficult to
predict the future for national frameworks.
These comments notwithstanding, the present divergence in approaches towards spectrum
trading does raise the issue of whether this is the best way forward for both national
economies and the wider European internal market. In Part D, we consider in which areas
some degree of pan-European co-ordination of policies towards trading could bring benefits.

12.2 The new EU regulatory framework
The new framework for the regulation of electronic communications within the European
Union is a suite of legislation, comprising a number of Directives as shown in Exhibit 12.1.
The provisions of the new framework came into effect throughout the EU on 25 July 2003,
and cover a wide range of issues in the regulation of communications.
Exhibit 12.1:
Components of the
new regulatory
framework [Source:
European
Commission
website]
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The framework makes allowance for the implementation of spectrum trading by Member
States, but does not oblige them to pursue this policy. Within this framework there are three
pieces of EU legislation that have a significant bearing on spectrum management:
The Framework
Directive allows a
secondary
spectrum market

This Directive grants Member States the discretion to make provision
for the transfer of spectrum rights – thereby allowing a secondary
market for spectrum to evolve. Previously, trading was technically
prohibited under most national laws, although many de facto trades did
take place (see Section 5.1.2). However, there is no obligation on
Member States to introduce provisions for the transfer of rights.
If Member States allow the introduction of spectrum trading, they
have to specify when rights are granted, whether the rights may be
transferred, and under what conditions. The Directive also places
some constraints on secondary markets. Firstly, it specifies that
transfer of rights must be subject to notification of the SMA.
Secondly, the Directive specifies that, where radio frequencies have
been harmonised, the transfer must not result in a change of use.
These provisions could be a significant constraint on spectrum
trading, depending on how they are interpreted.

The RSPG
established a
spectrum trading
policy group

A spectrum trading policy group has been established by the Radio
Spectrum Policy Group (RSPG) as a subgroup within the RSPG.
The RSPG itself has been established in accordance with the Radio
Spectrum Decision to provide greater harmonisation of spectrum
management and co-ordination of policy approaches between
Member States.

The Authorisation
Directive makes
trading easier

The Authorisation Directive defines when rights of use for spectrum
should be granted. It provides that where the risk of harmful
interference is negligible, Member States should allow networks
and service providers to rely on general authorisations rather than
require those undertakings to obtain individual rights of use. The
Directive also sets standards and procedures for limiting the number
of rights of use to be granted. These provisions have an impact on
spectrum trading. If certain spectrum uses raise no potential for
harmful interference, or the usage rights can be granted without
limit, then there is either nothing to trade (because the spectrum user
can rely on the general authorisation) or little need to trade (because
the user can simply apply for the usage right directly from the
SMA). The Directive also defines what conditions Member States
can apply to usage rights (which thus defines what can be traded)
and requires that Member States specify whether grants of usage
rights can be transferred.
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Finally, the Directive provides that where Member States grant
usage rights for a limited period, "the duration must be appropriate
for the service concerned." There is no guidance on how long this
period might be or what criteria to use. Member States can only
amend usage rights in "objectively justified cases", and must give
notice and opportunity for comment. This provision could affect
spectrum trading for usage rights that have already been issued.

12.3 Implementation of secondary trading
Most Member States have now implemented the Framework Directive into national
legislation, or are close to doing so. However, reflecting the fact that introduction of spectrum
trading is optional, up to one-third of EU/EEA members (excluding Acceding countries) have
decided not to implement this aspect of the Framework in their national legislation (yet). At
the time of our survey, all ten Acceding (which joined the EU on 1 May 2004) were still in
the process of implementing the framework into their national legislations; some plan to
implement trading, while others said this was likely or said they were unsure.
Exhibit 12.2 gives an indication of which countries will allow trading (without yet specifying
whether they plan to liberalise spectrum use), and which will not. Overall, most are still
discussing whether or not to implement spectrum trading; some believe it to be likely, while
others are not yet sure.
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Exhibit 12.2:

Legal status of implementation of EU Framework in European countries
Date of enactment of new EU

Is trading allowed under new

framework in national legislation

legislation?

Austria

August 2003

Yes

Belgium

Delayed until middle 2004

No

Cyprus

Expected May 2004

Undecided

Czech Republic

Expected May 2004

Likely

Denmark

June 2002

No

Estonia

Information not available*

Information not available*

Finland

July 2003

No

France

In the next few months

Yes

Germany

In 2004

Yes

Greece

Uncertain – potentially 2004

Undecided (depends on consultation)

Hungary

Expected November 2003

Likely

Iceland

July 2003

No

Ireland

July 2003

No

Italy

September 2003

Yes

Latvia

Information not available*

Information not available*

Liechtenstein

Expected 2004

No

Lithuania

Information not available*

Information not available*

Luxembourg

Before the end of 2003

No

Malta

Expected March 2004

Likely

Netherlands

Within a few months

Yes

Norway

July 2003

Yes

Poland

Information not available*

Information not available*

Portugal

Expected soon

Yes

Slovakia

Information not available*

Information not available*

Slovenia

Expected by 2004

Unlikely

Spain

October 2003

Yes

Sweden

July 2003

Yes

UK

July 2003

Yes

* Information not available as these SMAs did not respond to our request

12.4 Status of national initiatives and regulations on spectrum trading
Those countries that have decided to allow spectrum trading within their national legislation
have in the main done so in a general (i.e. not specific and detailed) way, and are still in the
process of discussing what further detailed regulations are needed by the market (for example,
to what extent spectrum use will be liberalised). Their approaches vary considerably, with
some countries conducting extensive studies and consultations to define detailed regulations
prior to allowing trades (e.g. Spain and the UK expect to define detailed regulations in 2004),
whereas others will allow trading on a case-by-case basis without any abstract rulings defined
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in advance of a trade (e.g. Germany, Norway and Sweden). The main regulatory issues being
considered are as follows.
► Applicability of trading in specific bands

Some spectrum authorities have explicitly identified in their national legislation spectrum
bands where trades can or cannot take place. For example:
•

In Austria, trading is most likely to be allowed only in mobile bands, plus in new
spectrum bands assigned by the regulator responsible for the mobile telecoms
frequencies. As the new Telecoms Act specifies that this regulator will assign all
frequencies deemed to be scarce via auctions (except for broadcasting bands), this implies
trading can only take place in auctioned spectrum, or scarce spectrum that was assigned
prior to the Telecoms Act.

•

In Italy, trading is restricted to bands that have been assigned to a limited number of
licensees – i.e. through auction or comparative selection.

•

In the UK, Ofcom has outlined proposals for the introduction of trading in each of eight
usage right classes. The proposals address the timing of introduction of trading (which
would vary across bands), constraints on liberalisation and proposed amendments of the
terms of usage rights that would be required to facilitate trading.

Most other countries, however, have not identified any specific bands and leave all spectrum
bands open for trading, in theory.
► Approval required prior to each trade

Many countries have explicitly defined that approval of the Ministry or regulator is needed
prior to every trade (Austria, France, Germany, Italy, Netherlands, Norway, Portugal and
Sweden), whereas the EU framework only requires notification of the SMA. Nevertheless,
some of these countries, for example Germany, anticipate that most trades will not require
significant regulatory involvement.
► Case-by-case approach

Most countries are not intending to define any detailed ruling as to the circumstances under
which a trade will be approved. Instead, most trades will be dealt with on a case-by-case basis
– meaning that SMAs intend to deal with trades as and when they occur (Austria, Germany,
Netherlands, Norway, Sweden). Most SMAs do not expect a large number of trades to happen
once spectrum trading is allowed, and are therefore opting for this one-trade-at-a-time
approach. Criteria for approving a trade are likely to focus on the expected effect of the trade
on competition and its impact on interference.
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► Type of trade allowed

Detailed regulation on liberalisation (reconfiguration and change of use) have not yet been
defined in most countries. Although national legislations tend to still be open to different
interpretations, countries are considering a range of possible initiatives, including:
•
•
•

allowing reconfiguration (e.g. Czech Republic, France, Netherlands, Sweden and the UK)
allowing change of use only within the national allocation table (e.g. Czech Republic,
France, Portugal, Sweden)
not allowing any change of use (e.g. Austria, Germany), although this may be softened by
allowing more flexibility towards usage in initial primary assignments.

The discussion above suggests that there is considerable likelihood that countries will take
different approaches towards the detailed implementation of trading and liberalisation.

13 Stakeholder perspectives
This chapter gives an overview of the opinions of spectrum stakeholders on the introduction
of trading and liberalisation, and the potential need for co-ordination of various aspects of
spectrum trading. These opinions have been gathered through a broad consultation process,
which consisted of interviews with SMAs, a questionnaire and a workshop. The study team
were also available for private one-to-one consultations.
► Initial SMA discussions

As described in Chapter 12, interviews were held with representatives from 23 of the 28 SMAs.

► Questionnaire

Three different questionnaires were developed for different types of spectrum stakeholders.
Although large portions of the questionnaire overlapped for all three categories, some
questions were more applicable to one group of stakeholders than another. In total, the
questionnaire was completed by 74 respondents:
•
•
•

22 SMAs (such as national regulators and pan-European bodies)
30 spectrum users (such as mobile operators and broadcasters)
22 other stakeholders (such as manufacturers and industry bodies).

The regions in which these respondents operate stretch across Europe: for example, the 30
spectrum users operate radio services in 24 of the 28 countries and 10 different spectrum bands.
► Public workshop

Analysys, DotEcon and Hogan & Hartson chaired a spectrum trading workshop in Brussels
on 11 December 2003, which was attended by 160 spectrum stakeholders from across Europe
and beyond. 40% of the participants were SMAs, 30% were spectrum users and the remaining
30% other stakeholders.
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► Bilateral consultations

The study team were available for bilateral consultations with spectrum stakeholders on any
topic related to spectrum trading. Meetings were arranged for anyone wishing to make
enquiries, discuss issues or clarify their opinion. Discussions took place with manufacturers
and mobile operators, and written submissions were received from a variety of organisations.
***
The results of the consultation process are presented below in line with the structure of the overall
report. More detailed material on these consultation activities can be found in the Annexes to this
report. The consultation process provided a valuable insight into the views of a wide range of
spectrum stakeholders. However, care should be taken in interpreting the results, as the level of
responses varied for different categories of stakeholder. No attempt has been made to weight the
responses received, so the data should not be considered statistically representative. Some
categories of stakeholder are well represented, for example SMAs, spectrum users in the mobile,
broadcasting and satellite sectors, and stakeholders from larger Western European countries (UK,
Germany and Italy). Others appear under-represented, for example spectrum users in the
aeronautical, amateur radio and citizen’s band and radionavigation sectors, and stakeholders from
the Acceding Countries, in particular Latvia and Slovenia.
A general problem with this type of consultation process is that it will always tend to attract a
disproportionate response from large organisations (which have the institutional capacity to
respond) and stakeholders that have the most to gain or lose from spectrum trading. Smaller
organisations, especially those for whom spectrum trading is only a small part of their
business (e.g. taxi firms) tend not to participate in this type of high-level consultation.
Nonetheless, the impact on such organisations cannot be disregarded, as in aggregate they
have great economic and social importance. Furthermore, as the consultation focused on
general approaches to spectrum trading, this may have discouraged participation by
organisations whose concern is focused on band-specific issues (e.g. protection of radio
astronomy bands from interference).
The remainder of this section is structured as follows:
•
•
•
•
•
•

Section 13.1 highlights stakeholders’ views on the benefits and limitations of spectrum trading
Section 13.2 presents views on the potential size of a secondary market for radio spectrum
Section 13.3 contains an overview of stakeholders’ perspectives on usage rights and
obligations, and the forms of secondary trading that may arise
Section 13.4 highlights views on the systems for managing and monitoring trades
Section 13.5 briefly summarises perspectives on the timing of the introduction of
spectrum trading
Section 13.6 highlights perspectives on the applicability of spectrum trading to frequency
bands allocated to various services
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•

Section 13.7 presents the initial views of stakeholders on the need for a co-ordinated
approach to the introduction of spectrum trading across Europe.

13.1 Benefits and limitations of spectrum trading
Interviews with SMAs revealed that two-thirds of the countries plan to implement spectrum
trading in their national legislation (without specifying whether liberalisation is allowed). This
is in line with the questionnaire results, which show that 73% of SMAs plan to implement
spectrum trading in their country. However, the benefits and limitations of trading and
liberalisation perceived by stakeholders vary considerably.

13.1.1 Benefits of spectrum trading
In discussions, SMAs put forward a range of arguments both supporting and opposing the
introduction of trading and liberalisation. According to SMAs, the main perceived benefits of
spectrum trading are (in order of importance; each benefit was mentioned by at least three
spectrum authorities):
•
•
•
•
•
•
•

more efficient use of spectrum
greater flexibility in spectrum management through removal of rigidities in primary
assignments
ability to evaluate the effectiveness of primary spectrum assignments and gain knowledge
about the market value of spectrum
increased innovation, owing to the greater scope for introduction of new technologies and
shift in assignments in response to market developments
much faster access to spectrum for users, facilitated by better and faster decision-making
by those with market information
increased competition and lower barriers to entry
reduced administrative burden on the SMA.

In the responses to the questionnaire, spectrum users and other stakeholders cited similar
benefits, with efficient usage being the main perceived benefit of both trading and
liberalisation. However, several workshop attendees claimed that not enough has been done to
demonstrate how efficiency will improve as a result of introducing spectrum trading – they
believe more evidence is needed to justify change. As the main benefit, ‘increased spectrum
efficiency’, is hard to measure, such scepticism is understandable and may remain unless and
until a European country can provide a case study showing clear benefits spectrum trading.

13.1.1 Possible limitations of spectrum trading
Numerous limitations related to the introduction of spectrum trading were described by SMAs
in the interviews, by questionnaire respondents and by workshop participants. Such a wide
range of concerns is explicable – the introduction of trading and liberalisation represent
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thorough and complex changes to current spectrum-management practices, affecting many
different aspects of spectrum management and related areas, such as competition. Therefore, a
variety of stakeholders may each hold a range of concerns related to such changes.
Exhibit 13.1 summarises the main concerns, in order of perceived importance.
Exhibit 13.1:

Stakeholder concerns about spectrum trading

Possible limitations Comments
Effect on
competition

Competition distortion, i.e. abuse of market power, is the main concern with
SMAs as well as spectrum users.
However, most SMAs pointed out that this concern could be dealt with by
requiring prior approval of trades. The workshop saw support for the use of
existing European competition policy and specific ex ante regulations – and a
belief that these can prevent monopolisation of scarce spectrum.

Interference

The risk of harmful interference is a major concern to spectrum users and
SMAs. However, most SMAs pointed out that this concern could be dealt with
by requiring prior approval of trades. Further, interference is only considered to
be a major concern when liberalisation is permitted.
Workshop participants were concerned that cross-border interference - owing
to liberalisation - could have a negative domino effect across European
markets.

Co-ordination
difficulties

A concern amongst all categories of respondents is the potential for increased
difficulty in co-ordinating internationally.

Fragmentation

Fragmentation of spectrum is a concern mostly of SMAs and the ‘other
stakeholders’ category, rather than spectrum users.
There is concern that fragmentation may inhibit future international
harmonisation, and may cause additional interference.

Enforcing
allocation

Problems in enforcing international harmonisation of allocation are a concern
for SMAs and the ‘other stakeholders’ category, but less so for spectrum
users.

Quality of service

Some SMAs are concerned that quality of service may not be guaranteed, as
transfer of obligations (such as coverage obligations) may not follow from the
transfer of rights.

Windfall gains

Windfall gains to current holders of spectrum rights appear to be only a minor
concern to SMAs.

Loss of control

Loss of control or decreased ability to fulfil government objectives is a concern
with some SMAs.

Barriers to entry

Some SMAs expressed concern that spectrum trading raises barriers to entry
through increased cost of accessing spectrum and/or decreased transparency
of market (however, some stakeholders voiced the opposite opinion).

Reduced
The ‘other stakeholders’ category, which includes equipment manufacturers,
economies of scale voiced concern about the risk of reduced economies of scale in equipment
production.
Uncertainty

Spectrum users are somewhat concerned that spectrum trading could bring
greater uncertainty in business planning.

Burden/
redundancies

Although some SMAs are concerned that the introduction of spectrum trading
may present an extra regulatory burden, others are concerned that introducing
spectrum trading may diminish their role, potentially leading to cuts in the their
resourcing.
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13.1.2 The role of trading alongside other distribution systems
During the workshop, there was general recognition that trading and liberalisation represented
additional spectrum management tools, which could be used in addition to existing
approaches such as command-and-control, harmonised allocations and unlicensed spectrum.
However, opinion on the importance of spectrum trading relative to other tools varied
considerably. Several attendees expressed the view that unlicensed bands, with non-exclusive
access to free spectrum, will play a key role in encouraging innovation. Some participants
favoured introducing more unlicensed bands, rather than allowing wider use of spectrum
trading. This view was also reflected in some responses to the questionnaire; indeed, most
respondents – especially SMAs and ‘other stakeholders’ believed that more spectrum should
be allocated to licence-exempt bands. Backing for this approach is also reflected in the
Authorisation Directive, which prescribed that individual rights of use should not be granted
if the risk of harmful interference is negligible. However, spectrum users are equally divided
on the issue; current usage rights holders are naturally more inclined to favour a spectrum
management model involving usage rights, whereas newcomers may prefer an unlicensed
approach where access to spectrum is easier.
Other spectrum tools can be used alongside trading and liberalisation. For example, in the
UK, Ofcom plans to use administrative incentive pricing alongside spectrum trading.
However, some mobile operators question whether pricing has any role in this context. A
typical statement is that “once spectrum trading has been introduced, there is no ongoing
need for spectrum fees (other than those required to cover administrative costs)”. Such a
stance may be partially explained by the fact that spectrum right holders aim to minimise their
ongoing spectrum costs whereas spectrum pricing provides regulators with a way to retain
control over, and maintain revenues from, the spectrum resource.

13.2 Potential size of the secondary market
Most stakeholders do not expect a sudden increase in transfers of rights once the possibility of
a secondary spectrum market has been introduced. In the interviews, SMAs anticipated a slow
growth in the number of trades over the next few years. The results from the questionnaire are
shown in Exhibit 13.2. Again, SMAs are conservative regarding the expected size of the
European secondary spectrum market: most do not expect more than 10 trades per year. The
‘other stakeholders’ category is slightly more optimistic and expects 10–100 trades per year.
These estimations are quite low compared to actual observations in countries that have
already implemented trading and liberalisation, such as Australia and Guatemala. There is the
possibility that respondents were focussed mostly on high-value trades (as in public mobile
bands) and on trades in their particular jurisdiction. Also, these answers may take into account
the expectation that it will take some years for a liquid spectrum market to emerge.
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Exhibit 13.2:
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The expected volume of trades varies considerably per band: SMAs and ‘other stakeholders’
expect the largest volume of trades129 to occur in the public mobile (72%), FWA (69%), PMR
(62%) and fixed-link (44%) bands. SMAs appear to have based their expectations on current
levels of requests received for licence changes in specific spectrum bands.
Spectrum users are also quite conservative regarding the expected size of the secondary
spectrum market. The vast majority (over 95%) expect less than ten trades to happen per year
in the band in which they operate services. This result may be somewhat biased as many
questionnaire respondents operate services in the public mobile band – a band where a limited
number of trades can be expected (although these trades are likely to have a high value). Such
a low expectancy towards volume of trades is also at odds with spectrum users’ interest in
participating in trades: almost half of all spectrum users indicated that they would consider
buying or selling usage rights if this possibility was available to them.

13.3 Rights and obligations
Stakeholders were questioned about various aspects of the definition of spectrum usage rights.
Issues discussed in this section are: standard trading unit, duration of usage rights,
interference management and forms of trading.
Standard trading unit (STU)
Standard trading units define the minimum predefined frequency units in which spectrum can
be divided and traded. Most respondents do not believe a standard trading unit needs to be
defined in the spectrum market – only 31% of spectrum users and 40% of SMAs would
favour the creation of such a unit. Such limited support is predictable, given experience in

129

‘Volume of trades’ may have been interpreted as either in terms of number of trades, or in terms of value per trade.
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other countries that have introduced STUs (such as Australia), where trades do not generally
take place at the level of such units. However, if a standard trading unit were to be defined,
most respondents agree that its definition should include at least a minimum geographical
area (76%) and a minimum amount of frequencies (56%) – parameters which form the basic
building blocks of a licence.

Duration of usage rights
The different types of stakeholder differ in their opinion on the optimum duration of spectrum
rights – see Exhibit 13.3. Whereas SMAs would prefer rights with a fixed number of years,
most other respondents prefer a licence with a rolling period, or granted in perpetuity. These
preferences may partially reflect stakeholders’ self-interest: regulators of the spectrum
resource may wish to keep some control over the owners of rights; whereas spectrum users –
who are mostly already holders of usage rights – want to gain maximum certainty and value
from their usage rights.
Exhibit 13.3:
Preferences for
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Interference management
Interference is one of the main concerns related to the introduction of spectrum trading,
especially liberalisation. Exhibit 13.4 summarises the views of questionnaire respondents on
what solution should be adopted. Most respondents – especially spectrum users – believe
interference should be dealt with by demonstrating that no interference will arise from the
trade (the questionnaire explained this option as follows: ‘The licensee who changes the use
of a spectrum right or buys a new spectrum right needs to technically demonstrate no
additional harmful interference is caused to existing licensees’). There was also support –
especially from SMAs – for allowing issues to be resolved through negotiations between
adjacent users. Overall, it seems all stakeholders are happy to resolve interference issues
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within the market in the first instance, with minimum involvement from the regulator. This is
in line with the intent of a market-based mechanism of spectrum trading.
Exhibit 13.4:
Views on solutions
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During bilateral consultations, a manufacturer of equipment for land mobile services indicated
that it would be impractical for a new entrant to demonstrate that no additional interference
will be caused. To lower this entry barrier, the manufacturer recommends the creation of a
standard threshold consisting of a minimum set of parameters – such a threshold is likely to
vary depending on the band it applies to, given differences in the propagation characteristics
of specific spectrum bands. If the new entrant complies with this threshold, no further
demonstration is necessary. Only in case of non-compliance will the new entrant need to
demonstrate that no additional harmful interference will ensue – or engage in negotiations.
The manufacturer believes that such an approach will lead to a lower barrier to liberalisation.
Although the market would like to resolve interference issues itself in the first instance, once
interference disputes emerge, the majority of all respondents (78%) believe that the SMA should
be involved and have the power to make binding decisions. The regulator would therefore
continue to play the lead role in policing and resolving interference disputes. There is limited
support (40%) with other stakeholders for ‘non-binding arbitration through a trusted third party’.

Forms of trading
Interviews with SMAs provided a first impression on the range of types of trades SMAs may
allow (see Section 12.4). The questionnaire explored these options further, and found that
general support for simple transfers of ownership is greater than support for transactions that
involve or would precipitate some from of liberalisation (see Exhibit 13.5). This reflects the
fact that trades involving liberalisation potentially have a much greater impact on other users
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owing to possible changes to the interference landscape and thus could be a source of
uncertainty for spectrum users.
Exhibit 13.5:
Support for various
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Some spectrum users – specifically, mobile operators – indicated that change of technology
presents the most opportunity for them. These users already have large spectrum holdings and
would gain flexibility by being allowed to change the technologies currently specified in their
usage rights. Consequently, such liberalisation would also increase the value and tradability of
their spectrum holdings.
It is believed that spectrum leasing130, a form of trading which is backed by the US FCC, will
become an important component of the secondary spectrum market; this is the view of over
half of the SMAs and spectrum users, and 85% of the ‘other stakeholders’ category. Such
widespread support may be explained by the fact that leasing, in principle, represents a less
complex type of trading as no change of use or reconfiguration may be involved.

13.4 Systems for managing and monitoring trading
Notification of the SMA
As mentioned in Section 12.2, the Framework Directive specifies that transfer of rights must be
subject to notification of the national regulatory authority. However, it does not specify whether
this notification should be before or after the trade, nor if approval is required. Through the
questionnaire the majority of SMAs (80%) expressed their belief that the regulator should approve

130

Spectrum leasing is a special form of trading whereby a spectrum usage right (and its obligations) is leased out to another spectrum user.
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every trade. Initial discussions with SMAs gave the same result, as most national authorities plan
to make approval of every trade a legal requirement. Such a requirement gives SMAs maximum
control over individual trades, and thus involvement in the secondary spectrum market. Spectrum
users, on the other hand, are more divided; most (50%) would prefer only to have to notify the
regulator prior to a trade. Some spectrum users would prefer that prior notification or approval
should only be necessary for trades involving a change of use.

Ensuring availability of information
A variety of mechanisms may facilitate trading in a secondary spectrum market – these may either
be created by the SMA, or naturally emerge in the market (see Section 7.2). In the questionnaire,
80% of all respondents – especially spectrum users – believe an online registry would be
beneficial to the functioning of a spectrum market. Such a public registry would enable potential
buyers and sellers of spectrum usage rights to gain access to information in a central location –
thereby making the market much more transparent. Independent spectrum brokers and other
intermediaries (such as market-makers or resellers) do not have much backing (30% of all
respondents) as trading facilitators – and indeed, experiences in other spectrum markets, such as
Australia, suggest that there may be limited scope for such intermediaries.
In a secondary spectrum market, a variety of information can be made publicly available to assist
this market to develop (see Section 7.1). Questionnaire respondents had a range of opinions on
what information this should be, as shown in Exhibit 13.6. SMAs have reservations about making
information publicly available, and are only in favour of publishing an assignment table (who
owns which frequencies). Other respondents would in addition appreciate having available a
register of trades and data on interested participants (parties who are interested in doing a trade).
As these respondents are likely to be the actual users of a public register, it makes sense that they
are in favour of an increased amount of public information – as opposed to SMAs, who may have
to manage and maintain this public database.
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Exhibit 13.6:
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A price database (specifying who paid what for which spectrum rights) was favoured by only
36% of all questionnaire respondents – including spectrum users. Some spectrum users
warned that it would in practice be difficult to create a meaningful and comparable price
indication for a spectrum right. In addition, such information may be regarded as confidential
by the parties involved in the trade.

13.5 Timing of the transition
Rather than an all-at-once approach, the majority of questionnaire respondents prefer a
progressive introduction of trading and liberalisation across different spectrum uses and bands
– with as many as 95% of the ‘other spectrum stakeholder’ category favouring a progressive
introduction. A phased approach may be preferred because it is perceived as giving spectrum
stakeholders more time to deal with the consequences of trading for their particular interests.

13.6 Applicability of spectrum trading to different spectrum uses and bands
Exhibit 13.7 shows the bands suggested for initial implementation – these bands are generally
also considered scarce. SMAs particularly favour introduction of trading in bands used for
FWA services (71%) – spectrum which is currently underused by rights holders and where
significant efficiency gains may be achieved. The ‘other stakeholders’ category prefers bands
used for PMR services (65%) – where the large number of users might trade usage rights
through a spectrum broker or band manager.
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Exhibit 13.7:
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Several spectrum uses and bands are considered unsuitable for the introduction of trading as a
spectrum management tool. Specifically, aeronautical, radionavigation, leisure and maritime
services are considered inappropriate by over half of all the questionnaire respondents –
probably mostly owing to safety-of-life issues or practical concerns (e.g. there are no
individual licences to trade in the leisure bands). Scientific and ISM services are also deemed
unsuitable by more than half of the SMAs. Overall, spectrum users have fewer reservations
about implementing spectrum trading – never more than half of users find any specific
spectrum use inappropriate. Spectrum users favour a maximum number of bands being
opened for trading and liberalisation as this creates the best commercial environment, with the
most trading opportunities.
Workshop participants voiced additional concerns regarding the applicability of spectrum
trading to the following services:
•
•
•

aeronautical – owing to safety-of-life concerns
satellite – owing to the international nature of allocations
broadcasting – because guaranteed spectrum is needed to provide broadcasting services
that preserve cultural diversity and fulfil social objectives.

Broadcasters were particularly vocal in the consultation process about their concerns
regarding the introduction of spectrum trading in their bands. Specifically, they are concerned
that spectrum trading could jeopardise their ability to fulfil their public service obligations.
One summary of a written statement speaks of “the danger that the secondary trading of
radio spectrum may hinder the balanced planning of broadcasting and as a result also the
sufficient provision of broadcasting and that broadcasting may no longer be able to
sufficiently fulfill its social and cultural function in society.”
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13.7 Need for a co-ordinated approach
This section gives an overview of the opinions of the stakeholders consulted regarding the need
for a co-ordinated approach for spectrum trading across European countries, as well as the
possible role that pan-European institutions could play in such an approach. These opinions have
been collected trough the interviews with SMAs, the questionnaire and the workshop.

13.7.1 Potential need for a co-ordinated approach towards spectrum trading
Although only half of the SMAs interviews were in favour of co-ordination in the
implementing of trading and liberalisation across the EU, almost 80% of all questionnaire
respondents believe there is a need for such co-ordination. Exhibit 13.8 shows respondents’
views on which aspects of trading could be co-ordinated; these include the bands suitable, a
general framework for spectrum trading, and interference conditions. These are issues that to
some extent are already co-ordinated internationally, in terms of harmonised spectrum bands
and cross-border interference agreements.
Exhibit 13.8:
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In addition to these areas, several stakeholders indicated that treatment of information on
trades is an area where co-ordination could be beneficial. In particular, co-ordinating
information databases internationally might reduce transaction costs for pan-European trades
and facilitate co-operation between SMAs.
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13.7.2 Benefits and concerns related to a co-ordinated approach
Questionnaire respondents, SMA interviewees and workshop participants identified a variety
of benefits expected from a co-ordinated approach regarding trading and liberalisation. The
most important benefit, mentioned by all categories of respondents, is that co-ordination may
ensure a coherent regulatory framework. A harmonised business environment is needed so
that pan-European organisations have equal terms of trading and competition. Co-ordination
can ensure such a consistent approach, and helps avoid regulatory fragmentation and
competition distortion. A specific example was mentioned by several satellite operators
during the workshop, who are concerned about costs related to interaction with different
regulatory processes, if each country takes a different approach to spectrum trading. Mobile
operators that participated in the workshop were also supportive of co-ordination of the
regulatory framework, especially in relation to the transparency of trading systems and
preventing excessive national intervention.
Other benefits of co-ordination that were frequently mentioned were:
•
•
•
•
•

the ability to deal with cross-border interference
the ability to deal with international co-ordination
the ability to avoid band fragmentation
the possibility of pan-European trades
economies of scale (although large manufacturers support standardisation to drive
economies of scale, the smaller manufacturers prefer flexibility).

However, many respondents also urged caution regarding a co-ordinated approach. About
half of the SMAs interviewed considered that there was no need for further legislation to
co-ordinate spectrum trading frameworks. They regard spectrum management as a national
domain, where detailed policies have to be tailored to local circumstances. The questionnaire
disclosed similar concerns amongst all categories of respondents.
In addition, the ‘other stakeholders’ category in particular voiced concern about the creation of
more bureaucracy, which may slow the widespread introduction of spectrum trading and thus
impede innovation. Some spectrum users also stressed the importance of making co-ordination (be
it of spectrum bands, standards or aspects of the trading framework) time-limited, so that once the
co-ordination benefits are reaped, the market regains its flexibility. These opinions reflect a
general fear that excessive co-ordination may limit the freedom of spectrum stakeholders (i.e.
SMAs and spectrum users) to respond flexibly to changing circumstances.

13.7.3 Potential approach and role of pan-European institutions
As a potential process towards co-ordinating aspects of trading and liberalisation several
SMAs in the initial discussions suggested a flexible approach that can cater for differences in
individual countries. In such an approach, individual Member States should be left free to
decide whether or not to implement spectrum trading, though guidelines could be developed
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for those countries that do indeed decide to implement spectrum trading, with or without
liberalisation. Such an approach reflects SMAs’ desire to retain their current autonomy, whilst
at the same time having general guidelines on how to approach the secondary spectrum
market.
In more detail, SMAs suggested that such an approach should be based on discussions
between countries in pan-European bodies such as the RSPG: “Through frequent discussions,
different opinions can be overcome.” The potential role of the European Commission within
these discussions is viewed as being mainly that of an intermediary, a mediator who drives
issues forward. As the Commission is recognised as “the only body that can help” in reaching
a more co-ordinated approach on spectrum trading, most countries welcome its input on
issues such as the spread of common principles, examples of best practice, guidelines on
possible approaches and issues involved in implementing spectrum trading. However, no
Member State voiced a need for any detailed rulings on spectrum trading. One SMA
expressed the belief that the Commission has already restricted its own role in that respect,
through its open legislation in the Framework and Authorisation Directives.
Questionnaire respondents assigned the Commission a similar role in the co-ordination
process of providing a ‘political shoulder’, and defining recommendations on trading and
liberalisation. Other pan-European institutions that could play a role in co-ordination were
also identified: the CEPT was mentioned most frequently, and assigned a role in technical
background work, and in identifying bands for trading. Many respondents also referred to the
RSPG and ETSI working groups as being able to help with standards and compatibility
issues.

Part D:
The Community dimension

14 Is there a Community dimension to spectrum trading?
Part D of the report considers the extent to which there is a Community dimension to
spectrum trading and what actions could be taken at the Community level to benefit European
citizens. As we have observed in Chapters 12 and 13, SMAs, spectrum users and other
stakeholders have diverse opinions about spectrum trading – whether trading and
liberalisation should be allowed at all and, if permitted, how it should be implemented in
national markets. Given the very real possibility that different Member States will adopt
different approaches to the introduction of trading, it is important to consider whether the
actions of one Member State adversely affect the interests of all. This in turn raises the
question of whether there might be overall gains in welfare if spectrum trading frameworks
were co-ordinated across Member States.
In this introductory chapter, we describe the objectives behind our analysis and provide an
overview of the three-step methodology that we have developed to examine the Community
dimension to spectrum trading. In the following three Chapters (15 to 17) we present the
conclusions of our analysis for each of the three steps. Finally, Chapter 18 provides our
recommendations for Community action on spectrum trading, based on these conclusions.

14.1 Our objective
Our objective in this part of the study was to define and implement a methodology for
assessing whether co-ordination of different aspects of spectrum trading frameworks at a
Community level will bring net benefits or costs, and to make recommendations for
Community actions on this basis. Objectives of the Community, as set in Article 2 of the
European Community Treaty, include the promotion throughout the Community of a
harmonious, balanced and sustainable development of economic activities, a high level of
employment and social protection, a high degree of competitiveness and convergence of
economic performance, a high level of protection and improvement of environment quality,
and the raising of the standard of living and quality of life, and economic and social cohesion
among Member States. Our terms of reference from the European Commission instruct us to:
“assess the need for possible Community measures towards co-ordination,
approximation or harmonisation of the introduction of spectrum trading by the
Member States, and this whether in specific bands or markets or for the whole
radio spectrum; assess the need for specific competition safeguards at Community
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The new EU regulatory framework allows for the introduction of spectrum trading by
Member State SMAs. However, it does not compel Member States to introduce trading and
liberalisation. It also places few constraints on how SMAs may develop frameworks for
trading. We, therefore, consider both the scope for co-ordination at a general level – for
example, co-ordination of decisions (especially timetables) to introduce trading alone or
trading and liberalisation together – and co-ordination of specific aspects of spectrum trading
frameworks – for example, approaches to interference management or types of trading
mechanisms permitted. In all cases, our approach is to consider whether co-ordination at the
Community level could either enhance benefits or mitigate costs relative to the uncoordinated
introduction of such measures.
It is important to distinguish between the similarity or dissimilarity of, on the one hand,
frameworks for trading spectrum across Member States and, on the other hand, the similarity
or dissimilarity of outcomes in terms of how spectrum is actually used. Given local variations
in the demand for spectrum, it is quite possible that even if similar spectrum trading systems
were in place, the outcome of trading could be appreciably different in different states.
Therefore, co-ordination should not be equated with similarity of spectrum assignment
outcomes across states; this is not a realistic or desirable objective.
The previous sections of the report provide an important foundation for our analysis. In Part A, we
defined trading and liberalisation of spectrum use, and described how they can offer benefits but
also create costs. In Part B, we identified various aspects of a spectrum trading framework; this
provides us with a list of candidate areas where there could be co-ordination across countries. In
Part C, we described the existing approaches towards spectrum trading of Member States and
stakeholders; this provides important clues as to how spectrum trading in Europe might develop in
the absence of further co-ordination at the Community level.
Throughout this chapter, we use the term ‘co-ordination’ to describe action at the Community
level to promote a common approach by Member States in developing national frameworks for
spectrum trading. In our initial consultation exercises, we referred to ‘harmonisation’ of spectrum
trading frameworks rather than co-ordination. However, it is evident from the responses to our
consultation exercises that some stakeholders have been confused between the concept of
harmonising trading frameworks and the separate issue of harmonisation of spectrum use in
specific bands, as is the case in the GSM Directive, for example. Whether or not there is a case for
harmonising use in specific bands is outside the scope of this report. Note, however, that the
possibility of future initiatives to harmonise use in a band could be one potential reason for
pursuing some degree of co-ordination of trading frameworks across Member States.
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14.2 Our methodology
Defining a methodology for assessing the scope for co-ordination of spectrum trading is
complicated by the great variety of possible forms that co-ordination could take. As described
in Part B of this report, there are many different aspects to spectrum trading frameworks.
Potentially, any of these different aspects could be co-ordinated at the Community level or
left to Member States, in a multitude of combinations. Co-ordination of any particular aspect
of spectrum trading frameworks could also vary from detailed instructions to member states,
through to setting basic policy parameters within which Member States would still have
significant autonomy. The type of policy tool used is also important, as this affects the degree
to which Member States are obliged to implement co-ordination. Further, different coordination initiatives may apply to different spectrum uses and frequency bands.
We considered two possible methodological approaches to assessing the need for
co-ordination, ‘bottom-up’ and ‘top-down’:
•

Bottom-up. Begin by considering the impact of co-ordinating specific aspects of spectrum
trading. Undertake a cost-benefit analysis for each aspect, considering the impact of
different implementation approaches by band and policy tool, relative to a ‘status quo’
which assumes no further action at the Community level. Define a number of scenarios,
based on plausible combinations of co-ordinated aspects of spectrum trading. Aggregate
cost-benefit assessments accordingly to identify a preferred scenario.

•

Top-down. Begin by considering the overall approach to co-ordination of trading and
liberalisation. Define a status quo scenario and consider broad alternative co-ordination
scenarios. Undertake a cost-benefit analysis of each scenario relative to the status quo to
identify the best overall approach. Then ‘drill down’ to the level of individual aspects of a
spectrum trading framework, examining the impact that co-ordination in each area would
have on overall benefits and costs. Having established all areas where there is scope for coordination, consider the impact on a band-by-band basis and appropriate policy tools for
implementation.

After careful consideration, we elected to follow the top-down approach. The bottom-up
methodology was rejected for a number of reasons. Firstly, it would be difficult to ascribe
costs and benefits to specific aspects of a spectrum trading framework. Often, it is the
combination of co-ordination across a number of areas that will deliver benefits, so simple
attribution is inappropriate. Secondly and most importantly, the question of whether and how
specific aspects of a trading framework should be co-ordinated is of second-order importance
relative to the main question of whether all countries should be obliged to introduce trading
and/or liberalisation.
Our chosen methodology is divided into three steps, which we summarise in Exhibit 14.1.
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Step 2: co-ordination of
detailed aspects of
spectrum trading
[Chapter 16]

Step 1:
Overall approach to
spectrum trading
[Chapter 15]

• Determine status quo and
define alternative options
for co-ordination
• Qualitative and quantitative
assessment of options
• Recommendations on best
general approach

Exhibit 14.1:

• Identify scope for
co-ordinating specific
aspects of trading, to
enhance benefits and
mitigate costs
• Recommendations on
detailed aspects for
co-ordination

Step 3: co-ordination
measures and
implementation
[Chapter 17]

• Assess applicability of
co-ordination on band-byband basis
• Identify policy tools
• Recommendations on
implementation

Three-step approach for assessing scope for co-ordination of spectrum trading at the
Community level

Step 1: Overall approach to spectrum trading
In Step 1, we define a status quo scenario, based on the assumption that European countries
continue with the same policies that they are currently pursuing. This scenario is based on our
interviews with SMAs (see Chapter 12), which suggest that – at least initially – Member
States are likely to take quite divergent approaches towards introducing spectrum trading
legislation. This scenario further assumes that the Commission takes no new action to
co-ordinate the introduction of trading and/or liberalisation across European countries.
Against this background, we define three high-level alternative options for co-ordination:
•

Option A: Trading and liberalisation – All European countries introduce trading and
liberalisation. This would be the outcome if the Community required all European
countries to introduce both trading and liberalisation.

•

Option B: Trading only – All European countries introduce trading but adoption of
liberalisation is in line with the status quo. This would be the outcome if the Community
required all European countries to introduce trading, but did not mandate liberalisation.

•

Option C: Restrict liberalisation – European countries introduce trading in line with the
status quo but no countries introduce liberalisation. This would be the outcome if Member
States had discretion over the introduction of spectrum trading, but the Community
restricted them from implementing liberalisation.

The EU Framework explicitly allows countries to introduce trading, so we do not consider a
scenario in which both trading and liberalisation are forbidden.
In order to identify the best overall approach to spectrum trading, we undertake a cost-benefit
analysis of these scenarios. Based on our analysis in Section A, there are a number of
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categories of potential benefits and costs associated with trading and/or liberalisation (see
Chapter 4 and Section 15.2 for detailed description). We are interested in the extent to which
these costs and benefits increase or decrease under each of the scenarios, relative to the status
quo. Thus, for each category of benefit and cost, we undertake a qualitative and (where
possible) quantitative assessment across the four scenarios. In these assessments, we focus
only on costs and benefits across those spectrum bands/uses identified in Chapter 11 as
suitable candidates for spectrum trading. Where appropriate, we draw distinctions between
bands based on the type of trading activity they are likely to attract (i.e. transfers of ownership
only or transfers and change of use).
The assessments for each benefit and cost category are then aggregated to produce a rough,
order-of-magnitude assessment of the net benefit (or cost) of each scenario relative to the
status quo. These results provide an assessment of all net benefits from introducing trading
and liberalisation, including benefits that are purely national as well as those that result from
all European countries adopting the same policies. To the extent that it is possible, we also
attempt to differentiate between those benefits that are purely national and those that result
from a critical mass of European countries adopting similar policies.

Step 2: Co-ordination of detailed aspects of spectrum trading
In Step 2, we consider possible co-ordination of individual aspects of trading (using the list of
aspects developed in Part B of this report). For each aspect, we consider:
•

•
•

the extent to which co-ordination is expected to take place under existing EU provisions
(e.g. there is already provision under the Framework Agreement for all SMAs to record
and make public trades)
the scope for co-ordination to enhance or reduce benefits associated with trading or
liberalisation
the scope for co-ordination to mitigate or increase costs associated with trading or
liberalisation.

This analysis forms the basis for our recommendations as to which individual aspects should
be co-ordinated and the form this co-ordination should take. Even if not all Member States
implement trading and/or liberalisation, there may be benefits from co-ordinating aspects of
trading regimes in those countries that do.

Step 3: Co-ordination measures and implementation
In Step 3, we consider the options available to the Commission for implementing coordination measures in relation to both the overall approach to trading and liberalisation, and
detailed aspects. There are two distinct elements to our analysis:
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•

Band-by-band analysis – We consider the applicability of our recommendations on
co-ordination to different spectrum uses and bands. This analysis draws in part on
assumptions about trading activity by band developed in the quantitative assessments in
Step 1.

•

Policy tools – We describe the range of policy tools available at the Community level for
co-ordinating Member State approaches to spectrum trading. We then identify appropriate
policy tools for specific co-ordination options.

This analysis forms the basis for our final recommendations to the Commission on actions it
could take to co-ordinate policy with regard to spectrum trading where substantial panEuropean benefits can be identified.

15 Overall approach to co-ordination of spectrum trading
In this chapter, we explore the relative merits of various broad approaches to co-ordination of
spectrum trading across European countries. Specifically, we contrast a status quo scenario
(no new co-ordination initiatives) with alternative co-ordination options, namely ‘trading and
liberalisation’, ‘trading only’ and ‘restrict liberalisation’. We find that, relative to the status
quo, there would be substantial net benefits from all Member States introducing trading and
liberalisation, and modest benefits associated with introducing trading only. Given the
likelihood that not all European countries will undertake such measures voluntarily over a
reasonable timeframe, there is a strong case for action at the Community level to mandate
trading and liberalisation, as many of these benefits accrue not just to those countries
introducing these policies. By contrast, intervention to restrict liberalisation would be counterproductive, reducing welfare relative to the status quo.
This chapter corresponds to Step 1 of the methodology outlined in Chapter 14. In the sections
below, we explain how we implemented Step 1, the key assumptions behind our
quantification exercises, our results and our conclusions. We begin by explaining how we
developed our status quo and alternative co-ordination scenarios. We then provide details of
our quantitative and qualitative assessment of the impact of pan-European co-ordination on
the benefits and costs associated with spectrum trading. A conclusion brings together the
results of our cost-benefit analyses.

15.1 Scenarios for co-ordination of spectrum trading
In this section, we provide a description of our four scenarios.
•
•
•
•

Status quo – No additional co-ordination beyond that already envisaged under existing
EU Directives
Option A: Trading and liberalisation – All Member States required to introduce
secondary trading and allow liberalisation
Option B: Trading only – Member States required to introduce secondary trading, but free
to choose whether to allow liberalisation
Option C: Restrict liberalisation – Allow countries the option to introduce spectrum
trading, but restrict liberalisation.
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15.1.1 The status quo
In order to examine the potential benefits and costs of co-ordination, we need to forecast what
might happen in the absence of any further intervention by the Commission. We therefore
define a status quo scenario, which is based on the following key assumptions:
•

•
•

The Commission makes no additional intervention to co-ordinate approaches to spectrum
trading beyond that already in EU Directives. Nonetheless, existing policy will ensure
some degree of co-ordination in the following areas: competition, international
agreements and the recording of information on trades.
National SMAs initially pursue policies in line with the proposed approaches that they
indicated in their responses to our research (see Chapter 12).
Over time, some convergence in policies may occur as best practice emerges – but this is
an uncertain and potentially lengthy process.

In order to capture the impact of countries pursuing different overall approaches to trading,
we have weighted all countries according to their share of aggregate GDP across the 28
European countries, and divided them into three groups: ‘no trading’; ‘trading only’; and
‘trading and liberalisation’. This division is illustrated in Exhibit 15.2.

Trading and liberalisation
43%

No trading
11%

Exhibit 15.2:
The approach of
European countries
to spectrum
trading, weighted
as proportion of
aggregate GDP

Trading only
46%

(status quo
assumptions)

For completeness, we assume that the small minority of countries that did not respond to our
consultation or told us they were undecided about whether to implement trading will fall into
the ‘no trading’ group. Four countries said they will implement trading but were undecided
about liberalisation; we split these equally in GDP terms between the ‘trading only’ and
‘trading and liberalisation’ groups.
The purpose of this exercise is to provide a rough guide to the proportion of European GDP
that will be subject to particular ‘regimes’, rather than rigidly to categorise countries. In
practice, the boundaries between the different categories may be quite blurred, as
implementation will be more important than formal policy. For example, one country might
allow liberalisation but still take a conservative approach towards approving changes of use,
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while another may technically forbid liberalisation but take a flexible view as to what uses are
allowed under present usage right conditions.
We have also made a series of assumptions about the number of trades per annum (as a
proportion of all tradable licences) for different spectrum bands, depending on the type of
trading regime adopted. The full set of assumptions is presented in Exhibit 15.3 in
Section 15.1.5. On average, across all tradable bands, these equate to:
•

•
•

0.5% of all tradable licences are traded per annum in countries with ‘no trading’
(reflecting the reality that regulators have some discretion to allow de facto trades even
under the current restrictive system)
4.5% of all tradable licences are traded per annum in countries with ‘trading only’
5% of all tradable licences are traded per annum in countries with ‘trading and
liberalisation’.

Actual future levels of trades in Europe are uncertain. The best available guide to the impact
of trading and liberalisation on numbers of transfers is the experience of countries outside
Europe that have introduced trading. Notably, the average annual turnover of tradable licences
experienced in Australia from 1998–2002 was 8%.131 Our estimates of turnover are
significantly below the Australian level, as we have deliberately taken a conservative
approach. Further, we assume that liberalisation will only result in a small increase in
volumes of transfers relative to introducing trading alone. This reflects experience in
countries outside Europe, where most trades have been straightforward transfers of existing
licences (see Section 5.1).

15.1.2 Option A: Trading and liberalisation
In this scenario, we assume that both trading and liberalisation are adopted by all 28 European
countries. This would be the outcome if the Community required both trading and
liberalisation across all Member States. The key differences between this scenario and the
status quo are as follows:
•
•

•
•

131

100% of EU GDP (i.e. all countries) is included in the ‘trading and liberalisation’ group
there is a small increase in the average volume of trades under the ‘trading and
liberalisation’ category, owing to the increased scope for operators to pursue entry
opportunities across multiple European countries
there is additional competitive pressure on prices owing to reduced entry barriers
liberalisation throughout Europe maximises the scope for diffusion of innovations and
encourages the origination of innovation in Europe.

Australian Productivity Commission (2002).
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15.1.3 Option B: Trading only
In this scenario, we assume that all countries implement trading but that adoption of
liberalisation is not greater than under the status quo. This would be the outcome if the
Community required trading but continued to leave liberalisation to the discretion of Member
States. As most countries (in terms of proportion of European GDP) are anyway planning to
introduce trading, this scenario is the least different from the status quo. We assume that:
•
•

the average volume of trades is unchanged from the status quo, except in countries that
would not implement spectrum trading under the status quo
there is no significant additional competitive pressure on prices or additional stimulus for
diffusion of innovations, except in countries that would not implement spectrum trading
under the status quo.

15.1.4 Option C: Restrict liberalisation
In this scenario, we assume that implementation of trading is the same as in the status quo
scenario but that no countries introduce liberalisation. This would be the outcome if the
Commission decided to restrict liberalisation. The main assumptions are:
•
•
•

all countries that planned to implement liberalisation no longer do so; other countries
continue as in the status quo
the average volume of trades is unchanged from the status quo, except in countries that
previously would have introduced liberalisation
there is no significant additional competitive pressure on prices or additional stimulus for
diffusion of innovations, except in countries that previously would have introduced
liberalisation.

15.1.5 Summary of scenario assumptions
The following tables provide a summary of the main assumptions for different trading regimes
used in the quantitative analysis of relative benefits and costs under the four scenarios, as
described in the previous section. They describe, for the status quo and three alternative scenarios,
(a) the proportion of European GDP subject to each trading regime; and (b) the volume of
trades per annum by spectrum use (as a proportion of all tradable usage rights) for each
trading regime. The categories of spectrum use shown in Exhibit 15.4 below are a subset of
the bands assessed in Chapter 11 as being most suitable for introducing spectrum trading, and
form the basis for our quantification exercise.
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Exhibit 15.3:

Proportion of European GDP subject to each trading regime under the four scenarios
No trading

Trading only

Trading and
liberalisation

Status quo

10.7%

46.4%

42.9%

Option A: Trading and liberalisation

0.0%

0.0%

100.0%

Option B: Trading only

0.0%

57.1%

42.9%

10.7%

89.3%

0.0%

Option C: Restrict liberalisation

Exhibit 15.4:

Volume of trades per annum by spectrum use (as proportion of all tradable usage
rights ) for each trading regime under the four scenarios
No trading

Trading only

Trading and
liberalisation

Land mobile PMR:
Status quo
Option A: Trading and liberalisation
Option B: Trading only
Option C: Restrict liberalisation

0.5%

4.5%

5.0%

n/a

n/a

5.0%

n/a

4.5%

5.0%

0.5%

4.5%

n/a

Fixed links:
Status quo

0.5%

4.5%

5.0%

Option A: Trading and liberalisation

n/a

n/a

5.0%

Option B: Trading only

n/a

4.5%

5.0%

0.5%

4.5%

n/a

1.0%

7.5%

9.0%

Option C: Restrict liberalisation
Fixed wireless access:
Status quo
Option A: Trading and liberalisation

n/a

n/a

10.0%

Option B: Trading only

n/a

8.0%

9.5%

1.0%

7.5%

n/a

1.0%

7.5%

9.0%

n/a

n/a

10.0%

Option C: Restrict liberalisation
Land mobile public:
Status quo
Option A: Trading and liberalisation
Option B: Trading only
Option C: Restrict liberalisation

n/a

8.0%

9.5%

1.0%

7.5%

n/a

Broadcasting terrestrial:
Status quo

0.50%

2.5%

3.0%

Option A: Trading and liberalisation

n/a

n/a

3.0%

Option B: Trading only

n/a

2.5%

3.0%

0.50%

2.5%

n/a

Option C: Restrict liberalisation

15.2 Benefits and costs of spectrum trading and co-ordination
There are benefits and costs associated with both (a) the introduction of trading and/or
liberalisation; and (b) the introduction of co-ordination itself. Exhibit 15.5 provides a
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summary of the relevant categories of benefits and costs that we have identified. The
categories of benefits and costs relating to the introduction of trading and/or liberalisation are
drawn from our analysis in Chapter 4. Note that we have excluded from our assessment the
risk of significant market failure as a result of social benefits not being accounted for in
private valuations in a spectrum trade; this is because we assume that trades in spectrum
where these concerns apply would only be permitted if the concerns have first been addressed
by government.
We have also introduced one additional category of benefit (scale economies in regulation)
and two categories of cost (regulatory costs owing to co-ordination, and suppression of
regulatory innovation) which relate specifically to the introduction of co-ordination. We
explain these below.
Direct effects
Transparency
Competition
Innovation (dynamic efficiency)
Scale economies in regulation
Potential benefits

Regulatory costs
Regulatory innovation
Interference coordination
Standardisation
Other national policy goals
Concentration
Potential costs

Exhibit 15.5: Categories of benefits and costs that could be affected by co-ordination of spectrum trading

In the following subsections, we provide a qualitative and quantitative assessment of the
impact of our scenarios on each of these categories of benefits and costs. In all cases, the
results presented are based on a series of assumptions, some of which are inevitably
speculative. The quantitative results should therefore be viewed only as indications of the
order of magnitude of the welfare effects of co-ordination.
Note that potential benefits and costs generated from co-ordination could be either national or
pan-European in character. By national, we mean welfare gains or losses within a Member
State owing to the introduction of spectrum trading that are independent of whether or not
spectrum trading is implemented in other states. By pan-European, we mean additional
welfare gains or losses that are generated as a result of spectrum trading being implemented in
multiple EU countries, for example because pan-European operators are able to realise
economies of scale in production or marketing, or because it facilitates the development of
international roaming services.
The case for Commission intervention is strongest where there are substantial pan-European
benefits that could be realised only through co-ordination. This would imply that the failure of
some Member States to co-ordinate would impose costs on other states. By contrast, if the
benefits from co-ordination were largely national, then it might be better left to the individual
Member States to decide whether they want to realise those benefits. The case for
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Commission intervention must also pass a second test – that total benefits (pan-European and
national) should outweigh total costs.

15.3 Benefits from co-ordination
15.3.1 Direct effects
Spectrum trading promises potential welfare gains through direct pressure on users to increase
static efficiency.132 These gains result from increases in the value of services derived from a
given unit of spectrum, as a result of existing users making better use of their spectrum or
transferring it to someone else who can make better use of the spectrum. Under a trading
regime, such benefits should be realisable wherever there are existing alternative users or uses
which could generate greater value than the current use/user.

Qualitative assessment
Trades will (normally) only take place if buyers are confident that they can generate greater
value than the existing user. However, the magnitude of any static efficiency gains will vary
significantly by band depending on the size of the consumer surplus associated with the
current use and existing alternative uses. For example, the welfare impact of spectrum used
for mobile telephony changing hands is likely to be much greater than an exchange involving
FM radio spectrum. The greatest scope for gains in static efficiency is in the case of change of
use. For example, we know from the example of Nextel in the USA (see Section 5.1), that the
potential benefits from PAMR spectrum being reused for mobile telephony could be
significantly greater than the benefits from simple transfers between PAMR operators.
The majority of potential gains in static efficiency from co-ordination of approaches to
trading and liberalisation identified in this analysis are national. They derive largely from
countries being pressed to implement policies that they would otherwise not have undertaken.
This, in turn, allows companies to exploit easier access to spectrum in order to realise
efficiency benefits that they either could not have otherwise achieved, or would have taken
longer to achieve. Pan-European benefits are likely to be more modest, being limited to
sectors where operators can take advantage of easier access to spectrum to realise panEuropean economies of scale.

Quantitative assessment
We model the impact of different levels of co-ordination across the 28 European countries on
the direct static efficiency benefits generated through spectrum trades. Co-ordination will
132

Static efficiency is increased when the value of total output from using a particular unit of spectrum is increased. See Chapter 4.
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have an impact on efficient use of spectrum by changing the number of countries that adopt
particular trading regimes (i.e. ‘no trading’, ‘trading only’ or ‘trading and liberalisation’). Our
methodology takes into account differences in value associated with different spectrum bands,
which reflect the difference in the value of services resulting from their particular uses (e.g.
mobile versus FM radio). It also makes the reasonable assumption that all trades should
generate benefits (otherwise they would not take place) and that the scope for benefits is
much greater with liberalisation (although opportunities for such trades will be much rarer
than simple transfers).133
The key steps are as follows:
•

We estimate the current value (consumer and producer surplus) of usage rights in selected
spectrum bands that are particularly suitable for trading: fixed links, public and private
mobile networks and broadcasting-terrestrial bands. We also estimate the current value of
superior alternative uses (where these exist).134

•

Where a superior alternative use has been identified for a band, we assume that trades will
result in a change of use along those lines, unless liberalisation is prohibited. Otherwise, we
assume an average gain in value from trade of 25% from trades with no change of use.135

•

We make a series of assumptions about the volume of trades per annum by band and type
of trading regime, drawn from our core assumptions in Exhibit 15.4. In order to
differentiate between the status quo and our three alternative scenarios, we apply these
figures on the basis of the assumed split in GDP terms across the three trading regimes
(‘no trading’, ‘trading only’ and ‘trading and liberalisation’).

•

Gains in static efficiency for each scenario are then calculated using the following formulae:

Trading with
liberalisation

No. of usage
rights

×

% trades per
annum

×

Trading, no
liberalisation

No. of usage
rights

×

% trades per
annum

×

Exhibit 15.6:

133

134

Current value of
licence
Current value of
licence

–

Value of best
alternative use

× 25%

Formulae used to calculate gains in static efficiency for each scenario

The approach taken is similar to that used by Ofcom (2003) to measure static efficiency benefits of spectrum trading.
Estimates of the value of spectrum licences and alternative uses on a pan-European basis are derived from Ofcom (2003) data for UK
usage rights, with values scaled up on a GDP-weighted basis. See Ofcom, Spectrum Trading Consultation (November 2003), p.205. It
is necessary to use UK data, as similar data is not available for other European countries.

135

25% is the minimum difference in valuations between buyer and seller sufficient to stimulate a trade in the context of incomplete
information about each other’s true valuations. This is derived from a paper by Myerson and Satterthwaite (1983).
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The results of our quantitative assessment are shown in Exhibit 15.7. These suggests that the
introduction of trading and liberalisation across all European countries could generate
additional welfare gains (tens of millions of euros per annum) relative to the status quo.
Welfare gains from co-ordinating trading alone are about half of this. By contrast, restricting
liberalisation would have negative implications for consumer welfare in countries which
otherwise would have introduced liberalisation.
The Community dimension to this category of benefit probably only accounts for a small
proportion of overall benefits. Most of these benefits should be realisable in countries that
introduce trading and/or liberalisation irrespective of whether other European countries
introduce spectrum trading, i.e. they are largely national. However, to the extent that
companies may be discouraged (owing to economies of scale or scope) from buying spectrum
to launch services in one country because they do not have the same opportunity in a
neighbouring country, there will be a Community dimension. This problem is most likely to
affect smaller countries, where liberalisation in neighbouring countries may have significant
knock-on effects (e.g. a company may chose not to invest in Austria if it cannot enter
Germany, or may avoid Ireland if it cannot enter the UK).
Exhibit 15.7:

Static efficiency benefits from co-ordination across 28 European countries

EUR million per annum

Status quo

Option A:

Option B:

Option C:

Trading and

Trading only

Restrict

liberalisation

liberalisation

Broadcasting –
terrestrial*

24

29

26

22

Fixed links*

26

30

29

24

Fixed wireless access*

7

10

9

7

Land mobile – private
mobile radio*

45

53

50

43

Land mobile – public
mobile networks*

56

75

65

51

159

198

178

147

-

39

19

(12)

TOTAL*
Gain (loss) relative to
status quo

* Displayed as welfare benefits relative to a situation in which NO European countries introduce trading or liberalisation

15.3.2 Transparency and transaction costs
Further gains in static efficiency could result through greater transparency about the value of
spectrum as a result of introducing spectrum trading. Increased transparency can raise awareness
of market entry opportunities and reduce barriers to entry, effectively reducing transaction
costs. It can also help to expose the true costs of the use of spectrum by public services.
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Qualitative analysis
Academic research on transaction costs suggests that even small reductions can produce much
larger volumes of trading activity, thus increasing static efficiency gains. Co-ordination could
help to encourage best practice across Member States. This could bring large national
benefits, both stimulating trading liquidity in private spectrum bands and also encouraging
public bodies, such as the military or public transport spectrum users, to release spectrum
where it is not being used efficiently. At present, many public sector spectrum users have
poor incentives to use spectrum efficiently. There is currently little visibility of the
opportunity costs of using spectrum for public services.
There may also be significant pan-European transparency benefits from co-ordination. Where
trading systems are very different across Member States, administrative, legal and other
advisory costs for transactions may have to be incurred in each national market, as little is
common to the process of undertaking a transaction across the different states. Adoption of
common approaches – for example with respect to publication of spectrum registers – could
promote greater awareness of opportunities and lower barriers to entry across Europe.
We have not attempted to quantify the benefits associated with lower transaction costs and greater
transparency. Although associated gains in efficiency may be large, it is difficult to distinguish
them from more direct static efficiency benefits (above) and those associated with increased
competition (below). Thus, there would be a high likelihood of double-counting benefits.

15.3.3 Competition
Further static efficiency gains may result from spectrum trading generating increased
competition in downstream markets. Spectrum trades could facilitate competition in three
ways: enabling new or existing operators to realise cost reductions that can be passed on to
consumers; lowering barriers to entry and expansion, as acquiring suitable spectrum through a
trade may be significantly easier than pursuing spectrum through a regulator; or expanding
the number of competing firms. Increased competition is beneficial because it creates
incentives for further cost reduction and for lower prices, which will normally feed through
into higher end-user demand and generate additional consumer surplus.
Note that, in principle, trading could also inhibit competition if users are able to concentrate
spectrum to the extent that they gain market power. We consider this issue in Section 15.4 on
costs of co-ordination.

Qualitative assessment
Where competition is initially constrained by entry barriers, their reduction can result in
substantial downward pressure on prices. Where demand for services is elastic, falling prices
can bring large gains in consumer surplus, owing to increased consumption. Indeed, in sectors
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where competition is currently limited and market structure concentrated, adding just one new
player could have a major impact on prices. Tougher competition can not just being prices
closer to costs but can also increase downward pressure on costs and incentives for improved
efficiency by suppliers.
As with direct static efficiency benefits, we anticipate that the majority of competition
benefits would be national, resulting from countries being pressed to implement policies that
they would otherwise not have undertaken. Pan-European benefits could be anticipated to the
extent that pan-European operators are able to realise increased scale and scope economies
and these get passed on to consumers in lower prices. This Community effect would probably
be most pronounced in smaller European states, where low current levels of competition may
have resulted in charges for services above those in larger neighbours. Liberalisation may
have a greater effect in reducing entry barriers in small countries if neighbours also liberalise
spectrum use.

Quantitative assessment
We use a simple demand-curve methodology to estimate the impact of increased competition
(owing to co-ordination) on the value-added generated by spectrum use. The basic assumption
behind this methodology is that increased competition will stimulate lower prices, which in
turn will raise demand, thus expanding the welfare-generating capacity of affected sectors.
Exhibit 15.7 illustrates a demand curve for a downstream product for which spectrum is a key
input in the production process. Before spectrum trading, the market price is P0 and
consumers buy quantity Q0. Initial consumer surplus is represented by the purple shaded
area A under the demand curve.
Exhibit 15.8:

Price

Initial consumer surplus

Impact on
consumer surplus

Producer surplus or cost
savings converted to
consumer surplus

A
P0
P1

B

Dead weight loss
converted to
consumer surplus

C

Q0

Q1

of a reduction in
prices owing to
increased
competition

Quantity

Now, suppose that competition is increased, as a result of co-ordination stimulating the
volume of spectrum trades. This reduces the price level from P0 to P1, which encourages
consumers to increase the quantity they demand from Q0 to Q1. As a result, consumer surplus
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increases: existing consumption attracts higher surplus as the price has fallen (blue-shaded
area B) and new consumption generates new surplus (pink-shaded area C).
The benefits created by competition is at least equal to area C, as this represents entirely new
consumption.136 The extent to which area B should also be counted as benefits depends upon
whether the price reduction is a result of reduced profits for producers (in which case it is a
transfer from producer to consumer surplus) or the result of efficiency gains induced by
competition (in which case there are net benefits).
For our calculations, we estimate only area C, which provides a lower bound on the benefits
from increased competition. For the fixed-link, public and private mobile networks and
terrestrial broadcasting bands, we calculate the size of area C based on assumptions about:
•
•

existing consumer surplus (area A) and revenues (P0×Q0) associated with spectrum bands
suitable for trading137
the level of price reductions under the three different trading regimes for each of our
scenarios (see Exhibit 15.9).

Assumptions about price changes under different spectrum trading regimes and the different
scenarios are crucial to this quantification scenario. We assume that average price changes
will be quite small if only trading is introduced, as the scope for increasing competition will
be largely limited to replacement of existing competitors rather than additional entry. Larger
decreases are estimated if liberalisation is permitted, as this could facilitate an expansion in
the number of competitors in the market. Our estimate of a 15% fall is conservative relative to
some of the price reductions observed in, for example, national mobile markets following new
entry. We further assume that universal adoption of liberalisation would stimulate a further
2% reduction in prices (i.e. 17% in total).
Exhibit 15.9:

Average reduction in prices due to increased competition as a result of spectrum
trades under the four scenarios
No trading

Trading only

Trading and
liberalisation

Status quo

0%

3%

15%

Option A: Trading and liberalisation

not applicable

not applicable

17%

Option B: Trading only

not applicable

4%

15%

0%

3%

not applicable

Option C: Restrict liberalisation

136

137

This is referred to in economic theory as the elimination of ‘dead-weight loss’.
To estimate consumer surplus for different uses, we have used UK RA (April 2002) estimates and scaled these up to the European
level on a GDP basis. To estimate revenues, we took Analysys 2002 data on UK cellular mobile revenues and compared them to the
RA’s estimates for consumer surplus. We then applied this ratio of revenues/surplus across all bands.
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The results of our quantitative assessment are shown in Exhibit 15.10. We observe that
benefits from increased competition through spectrum trading are potentially much larger
than the direct static efficiency gains described above. In terms of outcome, there is little
difference between the status quo and trading only scenarios. However, Europe-wide adoption
of trading and liberalisation could generate large additional welfare benefits, worth hundreds
of millions of euros per annum.
We estimate that the Community dimension could account for around 20% of these benefits
under the trading and liberalisation scenario. This is based on a simple sensitivity test,
checking the impact on our calculations of including the additional 2% reduction in the case
of universal adoption of liberalisation. Such benefits are likely to be disproportionately
focused on smaller, less developed markets, where economies of scale and scope from
operating across national markets may be critical to entry decisions.
Exhibit 15.10:

Competition benefits from co-ordination across 28 European countries

EUR million per annum

Status quo

Option A:

Option B:

Option C:

Trading and

Trading only

Restrict

liberalisation

liberalisation

Broadcasting – terrestrial*

91

261

95

7

Fixed links*

57

163

59

5

Land mobile – private
mobile radio*

17

49

18

1

206

592

216

16

1

2

3

4

373

1 070

391

30

0

697

18

(343)

Public wireless networks*
Other*
TOTAL*
Gain (loss) relative to
status quo

* Displayed as welfare benefits relative to a situation in which no European countries introduce trading or liberalisation

15.3.4 Innovation (dynamic efficiency)
Welfare gains may also be realised through improvements in dynamic efficiency138 as a result
of spectrum trading stimulating more rapid adoption of new services and technologies. The
ability of spectrum management systems to accommodate innovative services and
technologies is also a determinant of future competitiveness in communications, both between
European countries, and between Europe and other world regions, such as the USA and Asia.

138

Dynamic efficiency gains are realised through shifts in the way spectrum is utilised in response to market and technological change.
See Chapter 4.
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Qualitative assessment
Academic research suggests that dynamic efficiency benefits associated with new services are
potentially very large, and of a greater order of magnitude than static gains. At present, the
diffusion of such innovations is held back by the difficulty of accessing radio spectrum. Put
differently, potential dynamic efficiency benefits are being foregone because innovators cannot
get access to the spectrum that they need to deploy new and improved services as fast as they
would like. Further, this situation may also be discouraging innovators from developing and
trialling their services in European countries. Thus, the universal introduction of trading and –
especially – liberalisation promises significant gains in welfare through increased dynamic
efficiency.
Openness to innovation is also an important determinant of national competitiveness.
Countries gain directly through investment from companies developing and launching
innovative services. There are also spill-over benefits for the wider economy, in particular
from the use of the innovative services by local companies to improve productivity.
Innovation also has a significant Community dimension, The policy of each Member State
with regard to allowing or prohibiting spectrum trading could have significant knock-on
effects on other states, in three ways:
•

It will affect competitiveness between European countries. Those countries that adopt
more liberal spectrum trading frameworks potentially will attract more innovative
communication firms and benefit from earlier launch of services.

•

An innovator offering a new mobile data service might require spectrum in a sufficient
number of countries in order to enjoy sufficient economies of scale in the development of
equipment and to spread fixed R&D costs. At present, obtaining such spectrum would
probably require intensive lobbying of SMAs and international co-ordination bodies over
many years. Where new services need pan-European scale to be feasible, the inability to
acquire spectrum in some countries could hinder the development of such new services
across the EU as a whole, or at the very least greatly reduce the incentive to develop
them.

•

The fewer countries that embrace liberalisation, the less likely that new innovations will
originate in Europe. Innovators naturally will tend to gravitate to markets where it is
relatively easy to obtain spectrum to trial and commercially launch services. This is costly
for Europe in terms of welfare foregone, as it takes a longer time for it to enjoy the fruits
of innovations diffusing in from outside Europe than those that are created inside. Put
differently, it is better for Europe to be a ‘maker’ rather than a ‘taker’ of innovations.

The first of these factors suggests that European countries should have a strong self-interest in
introducing spectrum trading. However, at present, it appears that not all countries are aware
of the close link between spectrum trading and innovation. The last two factors present a
strong case for co-ordination of the introduction of trading and liberalisation across Europe.
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Otherwise, the failure of some countries to introduce policies that are beneficial for all could
lead to large losses in potential benefits from innovation across Europe.
One example of the benefits from innovation is mobile telephony, which is a relatively new and
hugely valuable service for consumers. There is evidence of very welfare losses, especially in the
USA, resulting from delays in mobile being deployed. For a long time, Europe led the USA in the
mobile sector owing to the success of the European GSM standard. Recently, however, the USA
and other parts of the world appear to have been leading innovation in relation to the development
of mobile data applications. As we explain in the box below, it is possible to relate these trends in
innovation to developments in access to spectrum in Europe and the USA. Spectrum trading could
potentially restore Europe’s competitiveness in this area.

Innovation in mobile and the role of access to spectrum
Access to spectrum has played a key role in developments in the mobile sector in Europe
and the USA. During the 1990s, Europe led the USA, owing to the adoption of the
successful GSM standard and co-ordination across Europe to ensure the availability of
spectrum for GSM mobile operators. By contrast, delays by the FCC in the USA in making
spectrum available for mobile networks held back development. However, even within
Europe, initial development of mobile was uneven, in large part because some countries
released spectrum licences earlier than others. Arguably, if all countries in Europe had
allowed spectrum trading, then companies would have been able to roll out services across
Europe much faster and this relative advantage could have been even greater.
Given the very large consumer benefits from mobile, the cost of delays in terms of welfare
foregone will have very large, albeit, in this case, smaller for Europe than the USA.
Hausman estimated that the total cumulative cost of regulatory delays in making spectrum
available for mobile network operators in the USA at around USD100 billion.139
More recently, it is apparent that Europe has lost its lead over the USA in respect of
innovation of advanced mobile data services for business users. Whilst Europe’s operators
experienced poor take-up and negative sentiment towards the launch of WAP services,
several innovative developments were occurring in the USA:

139

•

new mobile device types and features geared to the needs of business users on the move
(e.g. RIM Blackberry which operates on a proprietary mobile data communications
network Motient)

•

the integration of wireless communications into existing handheld devices (e.g.
Palm VII operating over a proprietary mobile data network – Bell South)

Hausman, J.A.: Valuing the effect of regulation on new services in telecommunications (1997), Brookings Papers on Economic
Activity, Microeconomics, p.2.
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•

the deployment of a 128kbps mobile data network (Metricom Ricochet) utilising a
proprietary technology over both unlicensed and licensed radio spectrum

•

the advent of 802.11b and the deployment of WiFi hotspots in key transport interchanges,
hotels and other locations such as coffee shops, utilising the unlicensed 2.4GHz band

•

the deployment of nationwide high-speed mobile data networks by cellular operators (e.g.
Sprint PCS and Verizon Wireless’s deployment of CDMA2000 1x-RTT networks
subsequently forced AT&T Wireless and Cingular to deploy EDGE (an enhancement based
on the initial GSM standard) using their existing spectrum holdings at 800MHz and
1.9GHz.

Most of these innovations could not have occurred in Europe. The wireless industry
(including funding organisations sponsoring innovation) were heavily focused on GSM.
Further, many of the above solutions were initially developed by start-up companies
operating over smaller networks based on proprietary technologies. These companies would
potentially have struggled to obtain access to suitable spectrum in Europe.
European users are increasingly able to benefit from these innovations; for example,
through the enhancement of devices such as the Blackberry to work over GSM, the
deployment of WiFi hotspots and the deployment of W-CDMA networks. However, in
many of the above cases, Europe has become a ‘taker’ of innovative mobile technologies
rather than the ‘maker’.
Europe now risks falling further behind in relation to development of a new wave of
wireless broadband technologies. Exhibit 15.11 below highlights four examples of
organisations developing innovative wireless broadband technologies. They are all based
outside Europe. Furthermore, with one exception (Navini in Ireland), commercial launches
and trials are taking place in North America and Asia-Pacific.
Representatives of the companies have indicated that the principal reason for their limited
presence in the EU is owing to the difficulty of obtaining suitable radio spectrum and
technology restrictions placed on the spectrum held by existing mobile operators.
Introducing trading and liberalisation could alter this situation. Without such as change,
these innovations will take much longer to reach Europe, and further innovations will most
likely continue to be developed elsewhere.
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Commercial
launch

2003

2003

2003

2003

Spectrum
requirement

5MHz (TDD)
unpaired
spectrum

1.25MHz (FDD)
paired
spectrum

5MHz (TDD)
unpaired
spectrum

5, 6, 10 and
12MHz (TDD)
unpaired spectrum

Deployment

Australia, China,
Japan, Malaysia,
South Korea,
Thailand

South Korea,
USA

South Korea,
Ireland,
USA

Japan, Malaysia,
New Zealand,
USA

Exhibit 15.11: Examples of innovative wireless broadband technologies being trialled outside Europe

[Source: ArrayComm, Flarion, Navini Networks, IPWireless web-sites]

Quantitative assessment
We estimate the lost benefits resulting from delayed innovations or from innovations
originating outside Europe, owing to restrictions on trading and liberalisation in Europe. We
look at three types of innovation, each of which are indicatory examples. The numbers refer
to total annual consumer surplus which these innovations generate at full penetration:
•

Big – EUR60 billion, occurring once every 20 years. The ‘big’ innovation simulates the
introduction of a major new service, such as mobile telephony, which is both high value
and high penetration. An annual consumer surplus flow of 60 billion is equivalent to
about 0.5% of EU GDP. Such innovations occur infrequently but can be very large. For
example, actual consumer surplus from the introduction of GSM in Europe significantly
exceed EUR60 billion per year. Therefore, this is a conservative assumption, both in
respect of the scale and frequency of such innovations.

•

Medium – EUR10 billion, occurring once every four years. This is indicative of
innovations which have a significant market impact but are either lower value or generate
more limited demand than the ‘big’ category. A possible example is a new mobile data
service which offered high-value services but had limited mass-market appeal.

•

Small – EUR2 billion occurring once every year. This is indicative of more specialised or
lower value innovations, which are likely to occur frequently. These may well be
augmentations of existing services employing new technology, rather than entirely new
innovations.
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For each scenario, we calculate lost benefits using assumptions about:
1. The proportion of innovations that occur in Europe under each scenario. Our key
assumption is that the current proportion occurring of innovations in Europe is around
25% but that there is potential to lift this to up to 35% depending on the extent to which
trading and liberalisation is introduced.
2. The delay in innovations caused by restrictions in access to spectrum if the innovation
occurs: (a) inside Europe; or (b) outside Europe. We assume that innovations will take
longer to diffuse across Europe if they originate elsewhere. Further, we assume that it will
take between one and two years longer (depending on the exact scenario) for innovations
to diffuse to countries with ‘no trading’ than to those that have ‘trading and
liberalisation’. These estimates of the delay in diffusion are modest compared to the
historical record of European SMAs in responding to requests to allocate spectrum to new
services under traditional command-and-control regimes.
Our full set of assumptions are displayed in Exhibit 15.12.
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Exhibit 15.12:

Assumptions about innovation in Europe under different trading regimes across the four scenarios
Proportion of
innovations
occurring in
European
countries

Diffusion time for innovations occurring within Europe, years
No trading

Trading and

Trading only

Diffusion time for innovations occurring outside Europe, years
No trading

Trading and

Trading only

liberalisation

liberalisation

B

M

S

B

M

S

B

M

S

B

M

S

B

M

S

B

M

S

Status quo

25%

4.0

3.0

2.0

3.5

2.5

1.5

3.0

2.0

1.5

6.0

5.0

4.0

5.0

4.0

3.0

4.0

3.0

2.5

Option A: Trading
and liberalisation

35%

-

-

-

-

-

-

2.5

1.5

1.0

-

-

-

-

-

-

3.5

2.5

2.0

Option B: Trading
only

27%

-

-

-

3.5

2.5

1.5

3.0

2.0

1.5

-

-

-

5.0

4.0

3.0

4.0

3.0

2.5

Option C: Restrict
liberalisation

23%

4.0

3.0

2.0

3.5

2.5

1.5

-

-

-

6.0

5.0

4.0

5.0

4.0

3.0

-

-

-

Notes: B = ‘big’ innovation (EUR60 billion every 20 years); M = ‘medium’ (EUR10 billion every four years); S = ‘small’ (EUR2 billion every year)
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Our results are presented in Exhibit 15.13 and Exhibit 15.14. The first table shows the losses
relative to the best case (universal adoption of trading and liberalisation). The second table
summarises these results using the status quo as the base case, in order to allow easy
comparison with our other quantification exercises. Note that these estimates do not take
account of additional spill-over benefits for other sectors of the economy (e.g. via increased
employment and economic growth).
We observe that lost innovation benefits from delays in implementing trading and
liberalisation could be huge, potentially amounting to billions of euros. These figures are
indicative only. Although subject to a large margin of error per annum, they provide
quantitative support for our conclusion that this is the most important area of benefits that can
be delivered through spectrum trading.
Exhibit 15.13:

Lost innovation benefits across 28 European countries relative to best case (EUR
million per annum)
Type of
innovation

Loss of consumer surplus owing to
Delay in

Innovation

implementation

occurring

Total losses

Total

by type of

losses

innovation

outside EU
Status quo

by
scenario

Big

3 090

350

3 440

Medium

2 580

290

2 870

Small

1 540

230

1 760

Option A:

Big

-

-

-

Trading and

Medium

-

-

-

liberalisation

Small

-

-

-

Option B:

Big

2 820

280

3 100

Trading only

Medium

2 350

240

2 580

Small

1 350

180

1 530

Option C:

Big

4 130

440

4 560

Restrict

Medium

3 440

370

3 800

liberalisation

Small

1 850

270

2 120

8070

-

7210

10 480

* Displayed as lost welfare benefits relative to a situation in which ALL European countries introduce trading AND liberalisation
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Exhibit 15.14:

Summary of benefits from innovation across 28 European countries
EUR million per annum

Gain (loss) relative to status quo

Status

Option A:

Option B:

Option C:

quo

Trading and

Trading

Restrict

liberalisation

only

liberalisation

8 070

860

(2 410)

0

There is a large Community dimension to these benefits. We estimate that around 30%–40% of
any welfare losses can be attributed to a lack of pan-European co-ordination, leading to delays in
implementation of innovations and reducing the likelihood of innovations occurring within the
EU. This is based on a sensitivity test of the impact on welfare losses under the ‘trading and
liberalisation’ scenario, if several large EU countries abstained from liberalisation. We assume that
this would have the impact of reducing the proportion of innovations occurring in the EU to 30%
and delaying implementation across all countries by 6 months. These are modest assumptions.
It is apparent from these results that any European country that fails to introduce at least some
degree of trading and liberalisation risks foregoing large welfare benefits and potentially
weakening its competitiveness relative to other countries. As the innovation benefits of
spectrum trading become apparent over time, it is possible that self-interest will eventually
drive all European countries to adopt these policies. However, in the meantime, uneven
implementation of spectrum trading will result in substantial welfare losses, not just in the
countries that delay, but across all European states. Thus, there appears to be a strong case for
formal co-ordination of policies to promote the implementation of spectrum trading.

15.3.5 Scale economies in regulation
With European co-ordination, SMAs may save costs relative to developing their own policies
in isolation. They can borrow from best practice in other European countries and from work
completed at the Community level. This may reduce the overall cost of implementing
spectrum trading. Such regulatory savings are, however, likely to be small relative to costs
and benefits related to the impact on spectrum trading on markets. They are also entirely
uncertain at this early stage of development of spectrum frameworks. Therefore, we do not
attempt to quantify this benefit.

15.4 Costs of co-ordination
15.4.1 Regulatory costs
Co-ordination implies that those countries that did not plan to implement trading regimes will face
the cost burden of implementing spectrum trading policies and administering spectrum trades
which they would otherwise not have faced.
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Qualitative assessment
This is a non-trivial burden for SMAs, although such costs will likely be small relative to
other cost and benefit categories which relate to the wider economy. They may also be offset
to some extent by scale economies in regulation (see Section 15.3.5).

Quantitative assessment
In order to understand the impact of co-ordination on regulatory costs, we estimate the
incremental costs to SMAs of introducing and administering a spectrum trading regime under
each of our scenarios. Our estimates of initial set-up costs and annual administrative costs are
based on UK data generated by Ofcom (2003).
Ofcom provides estimates of the costs of implementing a trading regime with trading and
liberalisation, and of administering trades with and without change of use (see Exhibit 15.15).
Note that these are incremental costs, which exclude common costs that the regulator would
have occurred anyway under other spectrum regimes. We have converted these costs into
euros140 and scaled them up to the European level:
•
•

for initial set-up costs, we assume that each of the 28 countries will face the same costs
for annual administrative costs, we assume national costs are proportional to GDP.

We also assume that costs of implementing a trading regime with trading only would be 30%
less than those of a more complex regime involving liberalisation. Note that Ofcom’s estimate
of annual administrative costs is based on 8% annual turnover of tradable licences. This is
higher than the annual trading volumes assumed in our assessment (see Exhibit 15.12), but we
have not adjusted our estimates downwards to reflect this.
Exhibit 15.15:

Ofcom: Estimates of initial set-up and annual administrative costs associated with
spectrum trading in the UK
Annual administrative costs

Initial set-up costs (one-off)

(assuming 8% turnover)
Trading only

Trading and

Trading only

liberalisation
UK costs (GBP million)†
†Source: Ofcom (2003), p.108-111

140

Converted using exchange rate GBP1 = EUR1.5.

2.30

2.90

Trading and
liberalisation

0.32

0.90

Part D: The Community dimension | 217

Our results are presented in Exhibit 15.16 and Exhibit 15.17. These suggest that the costs of
setting up a spectrum trading regime and administering spectrum trades across the 28
European countries are modest relative to the potential benefits analysed above. This is true
regardless of whether or not liberalisation is co-ordinated in addition to trading.
We also carried out a sensitivity analysis, considering the impact if Ofcom has underestimated
the costs of implementing and administering trading and liberalisation by 100%. Although
this would increase significantly the costs associated with Option A (trading and
liberalisation) relative to the other scenarios, the implied costs (less than EUR20 million per
annum) are still small relative to potential benefits analysed above.
Exhibit 15.16:

Initial set-up costs of spectrum trading across 28 European countries
Status quo

Option A:
Trading and
liberalisation

Option B:
Trading only

Option C:
Restrict
liberalisation

Total cost (one-off)

48.7

121.8

94.4

39.6

Annualised over 20
years*

4.0

10.0

7.8

3.3

-

6.0

3.8

(0.8)

EUR million per
annum
Initial set-up costs:

Annual loss (gain)
relative to status quo
* Assumes discount rate of 6%

Exhibit 15.17:

Annual administrative costs of spectrum trading across 28 European countries

EUR million per annum

Status quo

Option A:

Option B:

Trading and

Trading only

liberalisation
Average annual

Option C:
Restrict
liberalisation

4.8

8.0

5.1

2.5

-

3.3

0.3

(2.2)

administrative costs
Loss (gain) relative to
status quo

15.4.2 Regulatory innovation
The development of spectrum trading is at an early stage, and there is still great uncertainty
over what are the most appropriate policies and the extent to which it is appropriate to tailor
frameworks to local conditions. Co-ordination of detailed policies at this early stage risks
reducing SMAs’ scope for regulatory innovation, with the result that successful experiments
that could influence future thinking in Europe might not happen. Similarly, co-ordination of
certain aspects of trading regimes, such as the types of trade allowed and the role of

218 | Final report on spectrum trading

intermediaries, could inhibit scope for market-driven innovation in relation to the structure of,
and procedures behind, spectrum trades.
The scope for regulatory innovation is uncertain at this early stage of development of spectrum
frameworks. Therefore, we do not attempt to quantify this cost. Such costs may, anyway, be
mitigated by considered use of policy tools for co-ordination, in particular ensuring SMAs have
adequate discretion to adjust policy frameworks to reflect local circumstances.

15.4.3 Interference management
Liberalisation introduces new challenges for the management of interference, as there may be
new combinations of interfering technologies (see Section 6.3). This differs from the present
management system where spectrum use is largely determined by international and national
allocations, and thus the pattern of interference relationships can be more easily anticipated.
Liberalisation therefore raises the possibility of additional costs and/or welfare losses for
consumers, spectrum users and SMAs relating to resolution of interference issues.

Qualitative assessment
The cost of interference co-ordination owing to the introduction of liberalisation could be
significant, depending on the nature of usage changes and spectrum reconfiguration, and the
effectiveness of new interference management regimes. Additional interference costs may be
incurred through changes in services and/or technology of a usage right as part of (or following) a
trade or outside a trade (e.g. because an existing user upgrades the technology used to provide the
wireless service). There is also an important pan-European dimension, as interference does not
respect national boundaries. Even countries that do not introduce liberalisation may face new
costs, as changes in neighbouring countries may create new challenges for interference
management across borders.

Quantitative assessment
We estimate the size of additional interference co-ordination costs141 based on two different
cost elements related to the introduction of liberalisation:
a) Interference costs incurred through liberalisation with trading – additional cost incurred
by both regulators and operators in dealing with a spectrum trade in which the technology
or service of the spectrum right changes

141

We exclude from our analysis interference management costs that would be incurred prior to the introduction of spectrum trading. For
example, interference management costs associated with an SMA’s decision to introduce a new technology into a given frequency
band, under the command-and-control regime.
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b) Interference cost associated with liberalisation without trading – additional cost incurred
by both regulators and operators when a usage right holder changes the technology or
service, without a trade occurring.
The methodology is described in Exhibit 15.18.
(a)
(b)

Cost per
liberalisation
Cost per
liberalisation

×
×

Number of trades
with liberalisation
Number of technology or
service upgrades due to
liberalisation, outside a trade

=

Liberalisation with
trading interference costs

+
=

Liberalisation without
trading interference costs

=

Total interference
costs

Exhibit 15.18:

Methodology to
quantify
interference costs

To estimate the additional costs associated with each change of use/technology, we consider
two principal categories of cost:
•

•

additional interference co-ordination costs e.g. the cost of undertaking additional studies,
frequency co-ordination and interference management analyses to minimise the scope for
harmful interference being caused
equipment modification costs, e.g. installation of new filters.

The assumptions used in respect of the additional interference co-ordination costs associated
with each change of use/technology are summarised in Exhibit 15.19. These costs have been
assessed from a more detailed estimate of the resources required by the regulator, the
spectrum user undertaking the change of use and other spectrum users, in order to undertake
the compatibility/co-ordination assessment. We anticipate that most changes of
use/technology will be similar to ones which have previously occurred (e.g. one PMR user
may deploy a new technology which several other PMR users have already recently adopted)
resulting in less costly co-ordination process. We therefore estimate an average cost per
liberalisation, which is less than the possible cost of co-ordinating the initial introduction a
new use/technology but above the likely cost of replicating previous successful liberalisations.
Exhibit 15.19 also highlights the assumptions we have used for the cost of equipment
modifications to be made (both the cost of additional equipment components as well as labour
associated with making the modification). Our assumptions are based on a more detailed
estimate of these costs and once again represent an average cost per liberalisation – there will
be some liberalisations where the equipment modification cost is higher than our estimate –
however we also anticipate that there will be a significant number of liberalisations where no
specific modification to existing equipment is required.
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Interference co-

Equipment

ordination cost (EUR)

modification cost

Exhibit 15.19:

Assumptions

(EUR)

regarding

115 200

20 250

interference

6 900

5 100

Fixed wireless access

235 200

195 000

Land mobile – private
mobile radio

5 370

2 700

235 200

5 850 000

Broadcasting – terrestrial
Fixed links

Land mobile – public
mobile networks

management costs
per liberalisation

We recognise that there will also be specific permutations of different technologies, guard
bands, etc. where the interference management costs per liberalisation could theoretically be
significantly in excess of our estimates. However, such transactions will typically not take
place, as the interference management costs borne by the organisation seeking to undertake
the liberalisation are also likely to exceed any private benefits.
In addition, in order to calculate the total interference management costs incurred through a
trade with liberalisation [see (a) in Exhibit 15.18], assumptions were made regarding the
number of trades with liberalisation that can be expected. To calculate interference
management costs related to liberalisation occurring without a spectrum trade [see (b) in the
same Exhibit], assumptions were made regarding the average replacement cycle of equipment
used in the band, and the expected uplift in this cycle due to the introduction of liberalisation
(i.e. the extent to which these replacement cycles are accelerated as change of technology
within spectrum rights becomes easier). These assumptions are shown in Exhibit 15.20. The
uplift is smaller for bands in which equipment traditionally has higher upfront investment
costs, and is therefore less likely to be replaced faster as a consequence of liberalisation.

Average equipment

Additional uplift in

replacement cycle

technology refresh

Assumptions

(years)

due to liberalisation

regarding average

Broadcasting –
terrestrial

20

10%

replacement cycle

Fixed links

10

20%

Fixed wireless access

10

20%

Land mobile – private
mobile radio

10

20%

Land mobile – public
mobile networks

15

15%

Exhibit 15.20:

of technologies,
and uplift in this
cycle due to
introduction of
liberalisation

Exhibit 15.21 gives an overview of the estimated interference costs as calculated by our model,
taking into account all of the assumptions above. Costs incurred through increased interference
management are highest in the scenario which allows trading and liberalisation (Option A).

Part D: The Community dimension | 221

Additional interference management costs for mandating trading only (Option B) are minimal
compared with the status quo. Clearly, in the scenario where liberalisation is restricted, the
additional cost of interference management arising from liberalisation is nil (Option C).
Overall, total interference management costs in Europe, as a result of the introduction of
liberalisation, appear tolerable: 132 million Euros in total across the Community (see Exhibit
15.21). This reflects our assumption that the number of instances of changes of service and/or
technology will be limited relative to instances of more straightforward transfers of existing
usage rights. Increasing the volume of liberalisation activity would clearly raise interference
costs, although this is likely to be offset by efficiency benefits (see previous section).

Exhibit 15.21:

Additional interference management costs owing to introduction of trading and
liberalisation across 28 European countries

EUR million per annum

Status quo

Option A:

Option B:

Option C:

Trading and

Trading only

Restrict

liberalisation
Broadcasting – terrestrial

liberalisation

11

24

11

0

Fixed links

8

18

8

0

Fixed wireless access

2

6

2

0

Land mobile – private mobile
radio

16

38

16

0

Land mobile – public mobile
networks

12

46

16

0

TOTAL

49

132

53

0

0

83

4

(49)

Loss (gain) relative to status
quo

15.4.4 Standardisation (band harmonisation)
In the current command-and-control spectrum management system, SMAs can reclaim bands
if required, in order to allocate the spectrum for new uses. One argument sometimes made
against spectrum trading is that future EU band harmonisation may be more complicated if
there is greater flexibility of spectrum use.
We have not attempted to quantify this ‘cost’, as we doubt whether band harmonisation
presents a real problem. It is unclear why a secondary market and flexible use should unduly
complicate band harmonisation, provided Member States take this into account when
implementing frameworks for spectrum trading. Firstly, it is only important to the extent that
pan-European harmonisation of spectrum bands is foreseen in the future (the current trend is
to wind back such initiatives). Secondly, we anticipate that Member States will retain some
powers to reclaim spectrum in the rare event that there is a new pan-European harmonisation
initiative. Article 9 of the Framework Directive, which prohibits change of use in bands once
they have been harmonised, is silent on the issue of reclaiming spectrum for harmonisation.
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However, unless SMAs maintain some such provisions, then the implementation of future
harmonisation initiatives (as required by Article 8 of the Authorisation Directive) would not
be enforceable.

15.4.5 Other national policy goals
Centrally mandated co-ordination of spectrum trading may conflict with national policy
objectives, thereby reducing domestic autonomy. For example, requiring governments to
introduce trading may be difficult to reconcile with Finland’s national policy that spectrum is
assigned free of charge. More narrowly, any attempt to co-ordinate policy with respect to
specific spectrum uses may conflict with various Member State initiatives to use spectrum
assignment as a tool for regulating particular downstream service markets. Thus, Member
States may have to resort to more direct intervention in service markets, for example explicit
subsidies to public sector broadcasters to purchase spectrum. Such a move could bring
economic benefits but may cause political complications. As these ‘costs’ are essentially
political, it is impossible to quantify them.

15.4.6 Concentration
An often-voiced concern associated with spectrum trading is that it will be used by market
players to monopolise access to spectrum: companies could seek to concentrate ownership of
spectrum for anti-competitive reasons and/or hoard it for speculative purposes. This is most
obviously a risk if trading is introduced but liberalisation is restricted, as firms may be able to
exploit artificial spectrum scarcity for specific users. However, we have not attempted to
quantify these costs as it should be possible to mitigate them through appropriate competition
policy (see Chapter 8).

15.5 Conclusion
The case for all European countries to introduce both trading and liberalisation is a strong
one. Our qualitative analysis highlights potential for substantial efficiency gains, stemming
from better use of spectrum, reduced barriers to entry in communication markets, increased
competition and increased incentives for innovation. The entirety of benefits will be realised
only if all countries adopt liberalisation as well as trading. If all countries adopted trading but
adoption of liberalisation is limited, then potential benefits would be significantly constrained.
In particular, there would be much less scope for more rapid diffusion of innovative new
services in Europe and EU competitiveness would suffer.
Our quantitative analysis supports these conclusions. We estimate that if all countries were to
introduce trading and liberalisation, this could realise an additional EUR8–9 billion per
annum in consumer surplus, relative to our status quo scenario in which national SMAs
continue with their current policies. This is equivalent to 0.1% of EU GDP. By contrast, the
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costs related to spectrum trading appear to be modest – around EUR150 million per annum.
These figures are indicative; they should not be treated as firm projections but rather as an
indication of the order of magnitude of benefits and costs. We present a summary of our
results in Exhibit 15.22 and Exhibit 15.23.
Summary of benefits associated with spectrum trading across 28 European

Exhibit 15.22:

countries
EUR million per annum

Status
quo

Option A:

Option B:

Trading and

Trading only

liberalisation
(a) Static efficiency*

–

(b) Transparency

Option C:
Restrict
liberalisation

39

19

(12)

included in (a) and (c)

(c) Competition*

–

697

18

(343)

(d) Innovation*

–

8 070

860

(2 410)

897

(2 275)

(e) Scale economies in regulation
Gain (loss) relative to status quo*

probably small
–

8 806

* All welfare benefits shown relative to the status quo

Summary of costs associated with spectrum trading across 28 European countries

Exhibit 15.23:

EUR million per annum*

Status
quo

Option A:

Option B:

Trading and

Trading only

liberalisation

Restrict
liberalisation

(f) Regulatory costs*

–

(g) Regulatory innovation

can be mitigated by appropriate co-ordination

(h) Interference co-ordination*

–

(i) Standardisation

Loss (gain) relative to status quo*

83

4
4

(3)
(49)

probably non-existent

(j) Other national policy goals
(k) Concentration

9

Option C:

Unquantifiable, mainly political
can be mitigated by appropriate competition policy
–

92

8

(52)

* All welfare losses shown relative to the status quo

Increased dynamic efficiency through innovation is by far the most important category of
benefits. This is consistent with both empirical analysis, which suggests that rapid diffusion of
new technologies can bring huge cumulative welfare benefits, and the observation that the
communications sector is amongst the most dynamic sectors in the world economy. It is not
surprising, therefore, that any action that makes it easier for innovators to gain access to
spectrum more rapidly is projected to deliver large benefits. Moreover, openness to
innovation in a key factor determining both the relative competitiveness of European
economies and the competitiveness of Europe versus other world regions.

224 | Final report on spectrum trading

How do these findings affect the case for co-ordinating spectrum trading across all European
countries? In order to make the case for co-ordination it is not sufficient simply to
demonstrate that there are benefits from all countries introducing trading and liberalisation. It
is also necessary to show that co-ordination is necessary because:
•
•

these benefits cannot be realised through the independent initiatives of European
countries
the benefits have a significant Community dimension (i.e. that the actions of some
Member States will affect the extent of benefits realisable across Europe) and are not just
national.

Our analysis suggests that both of these factors are relevant in the case of spectrum trading,
and that therefore pan-European co-ordination of high level approaches to trading and
liberalisation would be worthwhile.
Firstly, our consultation work suggests that there is a significant risk that universal adoption of
spectrum trading will not be forthcoming without some central intervention. Our estimate of
potential benefits that could be realised through co-ordination of trading and liberalisation are
measured relative to a status quo which is based on current SMA policies. This assumes that some
Member States will not introduce liberalisation and others may ignore spectrum trading altogether.
This base case may be too conservative; as the benefits of spectrum trading in pioneer countries
become clear, others may change their policies. However, it is by no means guaranteed that
countries will respond in this way. Further, even if they do, it may take much longer for countries
to adopt common policies than if there is some degree of formal co-ordination.
Secondly, there is evidence that the full benefits from spectrum trading can only be realised if
a critical mass (ideally all) of European countries adopt both trading and liberalisation. Our
quantification exercise indicates that around 30%–40% of competition and innovation
benefits (around EUR3 billion per annum) stem from pan-European effects. Put differently,
these are gains in consumer surplus that will be lost to all European countries, if a sufficient
number of Member States fail to implement trading and liberalisation in a timely fashion.
Most of these pan-European benefits are associated with the future diffusion of innovative
new services. Without co-ordinated introduction of trading and liberalisation, there is a strong
likelihood that roll-out of new services will be unduly delayed, not least as Europe will be
more likely to be a ‘taker’ of innovations from abroad rather than the ‘maker’.
In sum, our quantitative and qualitative assessments indicate that there is a strong case for action at
a Community level to mandate the introduction of trading and liberalisation across Europe.

16 Co-ordination of detailed aspects of spectrum trading
In this chapter, we explore in detail the scope for pan-European co-ordination of certain aspects of
spectrum trading regimes. Using a list of these aspects drawn from our analysis in Chapters 6–10,
we identify where co-ordination could either enhance benefits or mitigate costs associated with
spectrum trading. We also discuss the type of co-ordination that is appropriate. Although we
identify many aspects where some degree of common approach across the 28 European countries
would be beneficial, often the actual co-ordination required is generic in nature and would allow
SMAs considerable discretion in how to implement trading.
This chapter corresponds to Step 2 of our methodology, as outlined in Chapter 14. It is split
into three parts.
•
•

•

Section 16.1 discusses the extent to which co-ordination of spectrum trading frameworks
is already likely to take place under existing EU institutions and procedures
Section 16.2 explores, on an aspect-by-aspect basis, the scope for co-ordination to
enhance (or reduce) benefits and mitigate (or increase) costs associated with trading or
liberalisation
Section 16.3 provides a summary of our conclusions.

The analysis in this section focuses on identifying whether there are advantages to be gained
from a common (co-ordinated) approach for each area rather than how co-ordination can best
be achieved. The question of appropriate policy instruments is discussed in Chapter 17.

16.1 Existing co-ordination measures
Ten key aspects of a spectrum trading framework have been identified, based on our analysis
in Chapters 6–10. As Exhibit 16.1 illustrates, some of these areas will already benefit from a
degree of co-ordination under the status quo scenario, as they are addressed by existing
Community policies, or as approaches to some issues are expected to be similar across
European countries.
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Exhibit 16.1:

Key aspects of a spectrum trading framework

Aspects of trading
framework

Relevant

Scope for co-ordination under existing

section of

arrangements (status quo scenario)

this report
1

Creation of tradable rights

6.1

Uncoordinated

2

Interference management

6.2

Uncoordinated

3

Duration and reclamation
of usage rights

6.3

Uncoordinated: duration of rights

4

Forms of trading and
management rights

6.4

Uncoordinated

5

Enforcement of rights

6.5

Limited co-ordination

6

Availability of information

7.1

Coordinated: Availability of trade registers
Uncoordinated: specific information in register

7

Trading mechanisms

7.2

Limited co-ordination

8

Competition

8

Coordinated

9

International obligations
and co-ordination

9

Coordinated

10

Transition issues

10

Coordinated: approaches to introducing
trading
Uncoordinated: phasing of implementation

Although some aspects of spectrum trading are already co-ordinated through existing
Community policies – such as trades being made public (Authorisation Directive) – other
areas are unlikely to be co-ordinated across Europe without specific measures. For example,
European countries may adopt varied approaches to how tradable rights are defined, how
interference is managed and what forms of trading are allowed (e.g. reconfiguration, change
of use and leasing arrangements). In some areas, countries are likely to choose similar
approaches, even without explicit co-ordination measures. For example, common approaches
towards introducing trading (e.g. the conversion of existing rights), enforcement of rights (e.g.
SMAs’ role in dispute resolution) and trading mechanisms (e.g. the type of mechanisms
permissible) are expected. Obviously, co-ordination of detailed aspects of spectrum trading is
most beneficial for those aspects that are likely to result in an uncoordinated approach under
the status quo (as shown in Exhibit 16.1) and would benefit most from a co-ordinated
approach (see the next section).

16.2 Aspect-by-aspect assessment
In this section, we present our analysis of the costs and benefits of co-ordination for each
aspect of a spectrum trading framework. The aim is to identify those areas where there would
be net benefits from Member States taking a similar approach, and thus where co-ordination
could either enhance benefits or mitigate costs associated with spectrum trading. Our analysis
is presented in two parts:
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•

The summary tables below (Exhibit 16.2 through to Exhibit 16.11) list each of the
identified aspects by category, identifying whether co-ordination could have an impact on
each one of our benefit or cost categories, followed by our assessment of the overall case
for co-ordination.

•

Below each table, we provide a summary of our reasoning for each aspect being
considered and discuss what kind of co-ordination is required to maximise net benefits
from spectrum trading. We also consider the extent to which co-ordination of a specific
aspect is required to facilitate overall co-ordination of trading and/or liberalisation, and
whether co-ordination would still be desirable even if some countries were able to opt out
of trading and/or liberalisation.

1. Creation of tradable rights
There are a number of elements associated with the creation of tradable spectrum usage
rights, as discussed in Section 6.1. Notably, SMAs currently have discretion over:
•
•

how to define usage rights and what elements are included in such a definition (for
example, geographical extent, size of frequency block, timing, etc.)
whether and how to attach service-specific conditions to usage rights (for example, where
these have been converted from existing spectrum licences).

Benefits

Costs

Definition of usage rights

9 9

9 9

Restrict ability of SMAs to
attach non-spectrum-related
conditions to usage rights

9

9

Exhibit 16.2:

8

9

Risk of concentration

Conflict with national
policy goals

Innovation
Scale economies in
regulation
Regulatory innovation
suppressed
Interference
coordination
Standardisation failure

Competition

Transparency

Static efficiency

9 = enhance benefit 8 = reduce benefit 9 = mitigate cost 8 = increase cost

Initial assessment of case for coordination

8

Yes: coordinate a minimum set of
characteristics for the definition of usage rights
(e.g. geographic extent, frequencies etc)

8

Yes: restrict ability of Member States to attach
non-spectrum-related conditions to usage rights

Creation of tradable rights

In principle, policy towards both these areas could benefit from a modest degree of co-ordination,
in order to prevent Member States taking incompatible approaches. Co-ordinating the elements
defining a tradable right is likely to help pan-European spectrum users in their cross-border trades,
making these more transparent. To the extent that it reduces barriers to entry across Member
States, it should also improve efficiency, competition and innovation benefits. Further aspects of
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the design of usage rights (e.g. format for their description) could also be co-ordinated – we
suggest this could be undertaken by SMAs on a voluntary basis.
In addition, co-ordinating the definition of usage rights will reduce the workload for national
SMAs, meaning regulatory cost savings. Interference management will also be simplified as
all tradable spectrum rights will include similar elements in their definitions (such as
spectrum masks and geographical areas). We believe that these benefits outweigh the costs of
restrictions on national governments’ ability to mould tradable rights to reflect local policy
objectives, or the decreased opportunity for governments to innovate with different usage
right definitions.
Although governments may value the ability to attach non-spectrum-related conditions to
usage rights for public policy reasons, this may often be undesirable from a pan-European
perspective, as it could restrict trading opportunities (and hence suppress efficiency,
competition and innovation benefits). However, as the Authorisation Directive already places
restrictions on the ability of SMAs to attach conditions, there may be little need for further coordination measures.

2. Interference management
The interference management process may change considerably with the introduction of
liberalisation, as discussed in Section 6.2. Two key issues where SMAs could pursue quite
different approaches are in relation to:
•
•

the division of responsibility for co-ordinating interference management between the
SMA and spectrum users themselves
how basic interference thresholds for tradable usage rights are specified.
Benefits

Costs

Responsibility for management
of interference (between SMA
and the market)
Specification of basic
interference thresholds

Exhibit 16.3:

9

9/ 9
8

9

Interference management

8

Risk of concentration

Conflict with national
policy goals

Innovation
Scale economies in
regulation
Regulatory innovation
suppressed
Interference
coordination
Standardisation failure

Competition

Transparency

Static efficiency

9 = enhance benefit 8 = reduce benefit 9 = mitigate cost 8 = increase cost

Initial assessment of case for coordination

9

Yes: rules on clear division of responsibilities
with scope for users to directly negotiate
interference issues with each other

9

Yes: initiate technical implementation measures
on appropriate interference thresholds
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We see limited benefit from European initiatives to co-ordinate the division of responsibility for
interference management between SMAs and the market. Such intervention risks limiting the
ability of SMAs to manage interference in novel ways and use market-based solutions (e.g.
management rights or delegation of interference obligations) that might reduce the need for
regulatory intervention. However, there is a risk that SMAs will seek unduly to maintain their own
rights in defining interference thresholds, at the expense of spectrum users own ability to
renegotiate interference thresholds with each other. There would be value in European coordination to prevent such as outcome.
It is essential that the division of rights and responsibilities with regard to interference
management is made clear to all players. Clarity has clear benefits both in terms of increasing the
transparency of the national interference management system (so increasing incentives for
efficient use of spectrum), and in terms of simplifying interference management itself, for
example reducing the frequency of disputes. Therefore, there is a case for ensuring that rights and
responsibilities with regard to interference are clearly defined across Europe. Whilst, there might
be variation and experimentation in how exactly this is done across Member States, there is a case
for ensuring that interference management procedures do not prevent users from being able to
negotiate acceptable interference thresholds directly with each other.
There are likely to be benefits from co-ordinating the specification of basic interference
thresholds across Europe. This would increase transparency, diminish a country’s regulatory
cost for defining these limits individually, and result in more straightforward interference
management across borders. However, these benefits are to some degree offset by the
advantages of allowing countries to experiment with different approaches, with the result that
they can learn over time from each others’ experiences. Nevertheless, co-ordination of basic
interference thresholds would not necessarily preclude variation in more complex aspects of
interference management or in experimentation in how rights and responsibilities are
allocated and enforced. Such thresholds would provide an initial starting point relative to
which negotiation, trading and other market activities could apply.
Any co-ordinated definition of basic interference thresholds needs to be appropriately set –
when too restrictive, such a threshold could actually decrease efficiency of spectrum use in
the short run (for example if it was unduly restrictive to protect specific spectrum users even
if other spectrum users do not need the same degree of protection). Even if this only provided
a starting point relative to which negotiation between users could occur, unnecessary
restrictions would cause dislocation and transitional difficulties to existing users. If proper
technical studies are conducted on the optimal level of such a threshold, this issue would
benefit from co-ordination.

3. Duration and reclamation of usage rights
Further elements of a tradable spectrum usage right on which SMAs could take different
approaches (as discussed in Section 6.3) are:
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•
•
•

the duration of spectrum usage rights (fixed duration, rolling period or in perpetuity)
under what conditions SMAs can reclaim spectrum rights from their holders.
under what conditions SMAs can tackle fragmentation problems, in the event that these arise.
Benefits

Costs

9 9

9

Regulatory powers for
reclaiming licences

9

9

Regulatory powers to tackle
fragmentation

9

Duration of usage rights
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8

8

Risk of concentration

Conflict with national
policy goals

Innovation
Scale economies in
regulation
Regulatory innovation
suppressed
Interference
coordination
Standardisation failure

Competition

Transparency

Static efficiency

9 = enhance benefit 8 = reduce benefit 9 = mitigate cost 8 = increase cost

Initial assessment of case for coordination

Yes: Member States must introduce
mechanisms to handle orderly renewal or
continuation when usage rights expire, such
that rights remain tradable throughout their life.
However, Member States retain discretion over
which mechanism is used

9

9

Yes: Member States retain powers to reclaim
usage rights when necessary

9

9

Yes: rules on ensuring a mechanism is in place
for the SMA to deal with fragmentation

Duration and reclamation of usage rights

It does not appear necessary for Member States to adopt identical approaches towards the
duration of usage rights in order to facilitate trades. However, it is important that all SMAs
develop approaches towards expiry of usage rights that do not create undue uncertainty for
owners and potential buyers of spectrum rights. In the face of uncertainty regarding renewal
or continuation procedures, spectrum usage rights may lose significant value, providing an
obstacle to trading and suppressing incentives to invest to deploy services. Thus, there would
likely be benefits from co-ordination measures designed to ensure that Member States adopt
orderly and transparent approaches towards renewal of usage rights. Indeed, this could be a
significant factor in stimulating pan-European innovation, as it will increase certainty
regarding entry opportunities for companies needing scale across several countries and
needing to ensure that usage rights are long-lived or predictably renewable across their entire
area of operation.
It would probably be sufficient for co-ordination measures to set generic constraints on what
Member States should and should not do with respect to the expiry of usage rights. More
detailed prescriptions may be undesirable, as this could unduly inhibit scope for regulatory
innovation in this area. EU institutions may, however, play a further role in helping Member
States to identify best practice across Europe (which might include, for example, greater use
of predictable rolling renewal terms or the grant of usage rights in perpetuity).
As discussed in Chapter 6, all European countries will need to retain some rights to reclaim
spectrum rights in specific circumstances, for example in response to any future EU initiative
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to harmonise use of a specific spectrum band142, or in the unlikely event that spectrum in a
certain band became too fragmented and needed to be re-farmed. There may be benefits from
the Commission defining a minimum common set of necessary conditions under which SMAs
could exercise the right to reclaim spectrum rights Transparency and predictability regarding
the powers of SMAs to reclaim spectrum is important in order to maintain investment
incentives, whilst at the same time allowing better interference management (as SMAs are
given the tools to take back spectrum in cases where fragmentation leads to increased
interference) and a decreased risk of standardisation failure (as SMAs are given the tools to
take back spectrum in certain bands if these need to be allocated across Europe in a
harmonised manner).

4. Forms of trading
Section 6.4 identified the different types of trades that could occur in the market (such as
sales, leases, mortgages and options), and the need for clear legal rules with respect to the
transfer of rights and obligations associated with spectrum usage rights. Further, when a trade
including a reconfiguration of the usage right takes place, an SMA may implement rules
governing how rights and obligations may be redistributed, and to ensure clarity on where
rights and obligations are vested after a trade has taken place.
Benefits

Costs

Types of transfer permitted
(sales, lease, derivatives, etc.)

9 9

Scope for reconfiguration of
usage rights

9 9 9 9
9

Rules governing transfer of
rights and obligations in trades

9 9

8
8

9

Risk of concentration

Conflict with national
policy goals

Innovation
Scale economies in
regulation
Regulatory innovation
suppressed
Interference
coordination
Standardisation failure

Competition

Transparency

Static efficiency

9 = enhance benefit 8 = reduce benefit 9 = mitigate cost 8 = increase cost

Initial assessment of case for coordination

8

Yes: Member States place no prior restrictions
on the type of transfers permitted without good
reason

8

Yes: Member States place no constraints on
reconfiguration of usage rights without good
reason

9

Yes: Member States introduce clear rules on
the transfer of additional rights and obligatons
that are associated with a usage right

9
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Forms of trading and management rights

There does not appear to be a need for Member States to adopt identical rules for these
aspects. However, some modest co-ordination could be beneficial, as there could be costs
from Member States taking divergent approaches.

142

Alternatively, in certain circumstances, SMAs may change the conditions associated with the usage rights in accordance with the
harmonisation measure.
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For example, if some types of trade or reconfigurations of usage rights are not permitted in
some European countries, then this could have the effect of restricting innovation and
efficiency options for a pan-European player. It may also increase transaction costs, forcing
entrants to use less attractive types of trade in some countries (e.g. if a new entrant’s entry
strategy is based on acquiring leases on spectrum backed by mortgage finance, but only
straight sales of spectrum are allowed in some countries). This might delay or frustrate the
operator’s ambition to achieve pan-European scale.
Co-ordinating rules on what types of transfers and reconfigurations are permitted could
increase transparency and facilitate regulatory cost savings as the principles governing these
issues should be similar across Member States (even if the resulting market outcomes are
different). However, any such co-ordination benefits may be offset by a reduced ability to
respond to policy objectives and in the case of allowing reconfigurations, the ability to give
regard to potentially increased interference management problems which may vary locally
depending on existing usage patterns. Consequently, co-ordination should probably be limited
to the Commission providing guidance with respect to a minimum set of types of trades and
reconfigurations that should normally be permissible.
When considering interference management, the rules on the redistribution of rights and
obligations in a trade should be primarily an issue for the market, subject to some basic
conditions established by national governments/SMAs to ensure that it is clear where rights
and obligations fall and how these will be enforced. Attempting to co-ordinate these rules
could unduly constrain flexibility to structure trades to deal with local circumstances, without
obviously offering any significant benefits. Nevertheless, there should be a responsibility on
each country to ensure clarity on how rights and obligations have been distributed after a
trade; this increases transparency and enhances regulatory cost savings. In addition, enhanced
certainty on the distribution of rights and obligations will mitigate some of the additional
costs of interference management in a liberalised or traded regime.

5. Enforcement of rights
SMAs could adopt different approaches to enforcing the rights and obligations associated
with the newly created tradable rights. Section 6.5 discussed these options, including the role
of the SMA in dispute resolution and the ability of the SMA to impose penalties.
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Benefits

Costs

Clarify role of SMAs in dispute
resolution

9

Penalties that SMA can impose

9
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9

8

Risk of concentration

Conflict with national
policy goals

Innovation
Scale economies in
regulation
Regulatory innovation
suppressed
Interference
coordination
Standardisation failure

Competition

Transparency

Static efficiency

9 = enhance benefit 8 = reduce benefit 9 = mitigate cost 8 = increase cost

Initial assessment of case for coordination

8

No

8

No

Enforcement of rights

The enforcement of rights and obligations is traditionally a key function of national SMAs.
Transition to a trading environment changes the nature of the rights and obligations that are
being enforced but it does not obviously alter the need for SMA powers in this area, or create
a requirement for a centralised approach. Provided that penalties are transparent, proportional
and non-discriminatory, their size and type would appear to be a national issue. Therefore,
despite some transparency benefits and regulatory savings, this area should be left to
individual SMAs to respond to national conditions and innovate with different regulatory
approaches.

6. Availability of information
Section 7.1 looked at the approaches SMAs can adopt to monitor trades in a spectrum market,
and the information that could be collected and published from these trades. At a minimum,
the SMA has to make trade details public. It could also go further, maintaining and publishing
a public register with information about trades, and defining formal notice periods to disclose
information related to trades.
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Benefits

Costs

Make trade details public

9

SMA role in maintaining public
register of all assignments

9

Define information to be
recorded (nature of usage
right, participants etc.)

9

Collect price data on trades

9

8

Risk of concentration

Initial assessment of case for coordination

Yes: Member States must make public all
spectrum trades

9

Yes: Member States must maintain a public
register of spectrum assignments

9

Specify maximum notice period 9 9
for information disclosure
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Conflict with national
policy goals

Innovation
Scale economies in
regulation
Regulatory innovation
suppressed
Interference
coordination
Standardisation failure

Competition

Transparency

Static efficiency

9 = enhance benefit 8 = reduce benefit 9 = mitigate cost 8 = increase cost

Yes: Member States make public a minimum
set of information relating to each spectrum
trade

8

Yes, but pragmatic approach to enforcement
would be required

8

Yes: Member States adhere to a maximum time
period for disclosure of information on a trade

Availability of information

This is an area where there could be significant benefits from co-ordination across Europe.
Article 9 of the Framework Directive already directs that all trades should be notified to
SMAs, and that information on trades is made public. SMAs anyway need to track such
information as part of their basic management function. The publication of trade information
could be taken a step further, by requiring SMAs to maintain a public register of trades,
including a minimum set of information that would need to be recorded.
Creating a common set of rules for recording and publishing information on trades across
Europe should facilitate pan-European trading by reducing information search costs (through
enhanced transparency) and making it easier for companies to identify opportunities for
expansion into other countries. There may be further benefits from encouraging Member
States to adopt common formats for recording information, such as simplifying notification
procedures and using common formats for information in managing interference at borders.
Although it would be useful to gain information on prices of all trades in order to improve
price disclosure in markets that may be thin, this information may be difficult to obtain in
practice, especially in formats that are simple to compare across countries. Unless there are
detailed monitoring and enforcement mechanisms (e.g. because trading had tax implications)
for truthful reporting of prices, it is simple to obscure terms of trade though non-financial or
deferred payments. Thus, any attempt to coordinate collection of data by SMAs in this area
would probably need to take a pragmatic approach to enforcement.
Some degree of co-ordination of administrative notification procedures – e.g. guidance on the
maximum acceptable notice period for information disclosure – may also be beneficial, to
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ensure that one country’s legislation does not unnecessarily delay a pan-European transaction.
This does not necessary require detailed co-ordination measures, only that Member States
meet some minimal level of provision of information within reasonable timescales that they
can voluntarily exceed.

7. Trading mechanisms
A variety of trading mechanisms (such as bilateral negotiations, auctions, brokers, or
exchanges) could develop in a secondary spectrum market, as discussed in Section 7.2. SMAs
could adopt different approaches with respect to the type of mechanisms permitted, the
conditions under which they can operate, and the extent to which SMAs themselves take a
role in creating and operating such mechanisms.
Benefits

Costs

8

8

9 9

Promote government role in
developing trading
mechanisms
Restrict government role in
developing trading
mechanisms

Exhibit 16.8:

Risk of concentration

Conflict with national
policy goals

Competition

Innovation
Scale economies in
regulation
Regulatory innovation
suppressed
Interference
coordination
Standardisation failure

Type of mechanisms that are
permissible (bilaterals,
auctions, brokers, exchanges)

Transparency

Static efficiency

9 = enhance benefit 8 = reduce benefit 9 = mitigate cost 8 = increase cost

Initial assessment of case for coordination

8 Yes: Member States may not prevent any types
of trading mechanisms to emerge without good
reason

8

9

No

8

No

Trading mechanisms

Ideally, it should be left to the market to develop appropriate trading mechanisms in response
to market demand. There is no rationale at present for intervention in this area to restrict or
encourage certain types of trading mechanism, especially given the uncertainty over how
market demand for trades will develop. Therefore, there does not appear to be a case for coordination of policies. In particular, if some countries forbade the development of specific
trading mechanisms that would otherwise emerge, this would have the impact of decreasing
efficiency in the overall market. Therefore, it seems appropriate to define an obligation to not
prevent any particular types of trading mechanisms from emerging without good reason.
There may be a case for national government intervention if the market is perceived to be
failing to create mechanisms that would facilitate efficient trades, and such intervention could
take a pan-European form. For example, it might be found that spectrum markets are thin and
price disclosure poor; this might provide a rationale for stricter rules on price disclosure.
However, unnecessary intervention, especially in terms of SMAs or other public bodies
promoting or providing exchanges or brokerages, could have the effect of crowding out
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private trading mechanisms and obstructing the development of competition in the provision
of trading mechanisms and intermediation services.

8. Competition
Competition issues in a secondary spectrum market were examined in Chapter 8. We have
seen that existing competition law provides a powerful yet flexible framework for controlling
anti-competitive behaviour. The case for ex ante sector-specific rules to protect competition is
weak, as such rules would be much too inflexible to discriminate between spectrum trades
according to their impact on competition.
This is an area where a co-ordinated approach would be beneficial. In particular, there would
be difficulties if some Member States were to adopt uncoordinated ex ante sector-specific
rules whilst others relied on general competition law. First, there would be increased
uncertainty about whether potential transactions (especially pan-EU transactions) would or
would not be allowed. Second, the development of a common body of EU case law with
regard to competition in spectrum-derived services would be frustrated, as sector-specific
rules would inhibit the use of general competition law in some cases. Both these factors
would depress incentives for parties to avoid anti-competitive transactions and create a less
transparent environment for policing competition. This suggests that individual Member
States should not be permitted to introduce local ex ante sector-specific rules for spectrum
trading without permission from the Commission.
In the case that liberalisation is significantly delayed or fails to occur, it is possible that there
could be acute spectrum scarcity for particular uses and competition problems could
potentially be a sufficient concern to justify ex ante sector-specific rules (which might be
band or use specific). As we discussed in Chapter 8, this would present a strong case for
liberalisation. Nevertheless, if this were not to prove possible and ex ante sector-specific rules
proved necessary, there would be a strong case for co-ordination of these rules across
Member States. Indeed, not to co-ordinate any such ex ante rules would create the perverse
situation that although any transactions treatment under general competition law is already
closely co-ordinated, treatment of any ex ante rules would not be. This would create
unnecessary uncertainty about when ex ante sector-specific rules might apply, cause potential
inconsistency across Member States and frustrate pan-EU transactions. To resolve this, both
the introduction and the form of any such rules would need to be co-ordinated.

Part D: The Community dimension | 237

Benefits

Costs

Development of ex-ante sector- 9 9 9
specific competition rules

9

9 9 9

9

Role of SMA and competition
authorities

Exhibit 16.9:

8

Risk of concentration

Conflict with national
policy goals

Innovation
Scale economies in
regulation
Regulatory innovation
suppressed
Interference
coordination
Standardisation failure

Competition

Transparency

Static efficiency

9 = enhance benefit 8 = reduce benefit 9 = mitigate cost 8 = increase cost

Initial assessment of case for coordination

9 Yes: Existing competition law likely to be
sufficient for all Member States

9 Yes: Member States should make clear the

roles of the SMA, Competition Authority and
other relevant bodies

Competition

9. International obligations and co-ordination
Chapter 9 looked at a variety of trading-related issues concerning international obligations
and co-ordination. In addition to general approaches towards international agreements if
spectrum is traded, this chapter also considered how trading affects provisions to harmonise
spectrum bands across Europe, and co-ordination of interference at national borders. These
are all areas where policy has traditionally been co-ordinated to a great extent.

Benefits

Costs

International agreements and
9 9
coordination of spectrum usage

9/
8

9

9 9

9/
8

9

EU harmonised bands

Coordination of interference at
boundaries
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9 9

8

9

9

8

Risk of concentration

Conflict with national
policy goals

Innovation
Scale economies in
regulation
Regulatory innovation
suppressed
Interference
coordination
Standardisation failure

Competition

Transparency

Static efficiency

9 = enhance benefit 8 = reduce benefit 9 = mitigate cost 8 = increase cost

Initial assessment of case for coordination

8 Yes: Member States must respect international
agreements relating the coordination of
spectrum usage

8

9

9

8

8 Yes: Member States must respect bands
harmonised through the Radio Spectrum
Decision or other Community measures

9

8

9

9

8

Yes: within reasonable conditions, Member
States should cooperate with neighbouring
Member States in the area of the coordination
of interference management

International obligations and co-ordination

Many international obligations and co-ordination issues are already harmonised extensively –
through the ITU, CEPT and EU Directives. These international agreements were put in place
for many reasons – including greater transparency in band allocation, improved interference
management and better standardisation, regulatory cost savings for individual countries in
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their allocation plans, and more efficient use of spectrum frequencies. Of course, these
benefits are to some degree at the expense of regulatory innovation and national freedom to
respond to local circumstances, as well as an increased risk of concentration, as artificial
scarcity is created by allocating services to a defined spectrum band only.
Countries should respect these established international agreements, and any further coordination may not be appropriate. As discussed in Chapter 9, many of the international
obligations (e.g. ITU Radio Regulations) do not necessarily prohibit countries from offering
alternative services in a given frequency band. The obligations do, however, provide
protection to ‘primary’ and ‘secondary’ services whilst not providing any degree of protection
to any non-conforming use. We suggest here that Member States should respect these
obligations in respect of cross-border interference – however, we are not suggesting that
Member States prevent usage rights holders from adopting a non-conforming use per se.
Furthermore, usage rights holders with a non-conforming use may actually be able to reach a
negotiated agreement with other users adopting a conforming technology or service in
relation to managing interference between each other.
There is one area where trading may require some additional co-ordination measures. Treaty
obligations require that the ability to harmonise a band across Europe is maintained.
Empowering this requires all SMAs to have instruments to achieve harmonisation of a band –
such as the power to reclaim spectrum rights (see point 3). In addition, the Radio Spectrum
Decision may need to be amended to better specify whether and how spectrum trading in
shared bands may be possible.143
Trading and liberalisation implies the possibility of less predictable interference co-ordination
issues at national boundaries. In the absence of co-ordinated interference management rules
(see point 2), it is important that neighbouring countries cooperate within reasonable
conditions – to prevent undesirable interference occurring so that countries operating at
boundaries do not face unnecessary costs in addressing co-ordination with their neighbours.
In addition, co-ordinating countries are more likely to take spectrum harmonisations into
account (standardisation failure is mitigated) and more efficient use of spectrum is likely to
result.

10. Transition issues
There are specific issues that arise in relation to the transition from existing management
systems to a trading regime, as discussed in Chapter 10. SMAs have a variety of options in
the way they can approach the introduction of spectrum trading (band clearance, overlay
rights, management rights and conversion of existing rights), how they treat existing spectrum
users, and how they phase in spectrum trading (all bands at once, band-by-band). In addition,
143

Although the Framework Directive specifies that change of use is not allowed in harmonised bands, many such bands are shared, and
a change of use between these two shared applications may consequently be possible.
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they face a number of decisions related to the pricing of spectrum rights, specifically whether
to continue the use of current spectrum pricing methods (such as incentive-based pricing) and
how to treat any windfall gains or losses accruing to existing usage rights holders.
Benefits

Costs

Approach to introducing trading 9/ 9 9/ 9
8
(band clearance, overlay rights, 8
management rights, convert
existing rights)

Risk of concentration

Conflict with national
policy goals

Innovation
Scale economies in
regulation
Regulatory innovation
suppressed
Interference
coordination
Standardisation failure

Competition

Transparency

Static efficiency

9 = enhance benefit 8 = reduce benefit 9 = mitigate cost 8 = increase cost

Initial assessment of case for coordination

9

8

8

No

Treatment of existing users

9 9 9 9

8

8

No

Use of spectrum pricing
alongside trading

9

8

8

No

Treatment of windfall gains and
losses

9

8

No

8

Yes: Member States must implement spectrum
trading at a set date for specific spectrum bands
- with exceptions based on practical issues

Phasing of introduction of
spectrum trading

Exhibit 16.11:

9 9 9 9 9

9

Transition issues

Both the general approach to the transition and the treatment of existing users can vary on a bandby-band basis, and should ideally reflect local market circumstances. Indeed, different Member
States are likely to have different starting points with regard to existing patterns of use and so may
require different transitional arrangements. Therefore, co-ordination may be undesirable if it
constrains national SMAs’ ability to tailor transition policies to local conditions.
The issues of spectrum pricing and windfall gains/losses primarily concern redistribution of
wealth rather than economic efficiency. Resolution of such equity issues is likely to be in the
main a political issue. Indeed the Authorisation Directive (Art 13) already recognises the right
of SMAs to use spectrum pricing alongside trading.144
There is limited scope for problems even if particular types of user are treated differently in
different Member States with regard to windfall gains and losses. Given that spectrumderived services are intrinsically locally provided (i.e. spectrum in one state cannot be used to
provide a service in another state), different treatment of windfall gains and losses is unlikely
to create incentives for providers of services to move from state to state. Therefore, the
situation is rather different from, say, tax harmonisation where potential mobility, especially

144

Authorisation Directive 2002/20/EC (7 March 2002), Article 13 ‘Member States may allow the relevant authority to impose fees for the
rights of use for radio frequencies […and…] shall ensure that such fees shall be objectively justified, transparent, non-discriminatory
and proportionate […].’
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of large corporations, is a significant factor often used as an argument for policy coordination.
One issue that could potentially arise is the use of windfall gains to transfer resources to
national champions, thereby distorting pan-EU competition. However, any such case would
be a clear contravention of State Aid rules and so no additional policy instruments are
necessary to restrict this.
Apart from the temporary benefit of increased transparency in the transition procedure, coordination of the details of transitional arrangements appears undesirable as the ability to
tailor policies to different starting points is an essential part of an efficient transition process.
One specific area of transition where co-ordination does offer significant benefits is the
phasing of the general introduction of spectrum trading, as we have already discussed in
Chapter 15. If some countries lag behind in introducing spectrum trading, this could inhibit
innovation and frustrate pan-EU competition from developing. A co-ordinated phasing-in of
trading and liberalisation on a band-by-band basis would allow innovators to reach pan-EU
scale quickly and predictably. While it would not be necessary for all countries to adopt the
same timetables for introducing trading and liberalisation (as there may be different starting
points), there could be significant benefits from co-ordinated action. This suggests either a
conservative deadline by which trading and liberalisation should be introduced, which
Member States might voluntary choose to beat; or else a more aggressive deadline, with the
possibility of derogations to reflect specific local reasons for slower transition.

16.3 Conclusion
There are many aspects of a spectrum trading framework where net benefits could be
enhanced if Member States take a similar approach. Co-ordination, whether undertaken on a
voluntary basis or initiated through central bodies, could help to achieve this. However, the
degree of co-ordination that is desirable varies for different aspects of the spectrum trading
frameworks. For many aspects, some modest co-ordination steps – essentially setting
parameters on what Member States should or should not do – should be sufficient to deliver
pan-European benefits. However, there are certain aspects where it would be beneficial if all
Member States pursued an identical approach, and here detailed co-ordination may be
required to facilitate this. There are also a number of aspects where co-ordination is
undesirable, either because it appears counter-productive (destroying potential benefits) or it
would unduly restrict national policy autonomy.
In most cases where co-ordination is valuable, it should be in the economic interests of
Member States to adopt such measures voluntarily. For example, co-ordination may
encourage innovation and reduce transactions costs; benefits will accrue to both the Member
State introducing the measure and also to other Member States. There may be a case for
compulsion to the extent that these spill-over benefits are large and would be at risk were a
co-ordinated approach not adopted, for example because of institutional or political barriers to
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adoption in particular Member States. In this regard, the rationale for co-ordination measures
is rather different from, say, State Aid rules, where compulsion is necessary as otherwise
there would be a danger of self-interested actions that would be unilaterally desirable for the
instigator, though not collectively desirable (often called a prisoners’ dilemma situation).
Rather, in the case of spectrum trading, certain co-ordination measures are both unilaterally
and collectively desirable.

Areas where modest co-ordination could bring benefits
Several aspects of trading frameworks would benefit from a limited level of co-ordination in
order to ensure that Member States take similar generic approaches. Detailed co-ordination of
implementation measures would not be necessary. For example, modest co-ordination
measures might include:
•
•
•

setting parameters for what Member States should and should not do in relation to a
specific aspect of spectrum trading
requiring that Member States define clear rules on a specific aspect of trading, but leaving
them free to develop these rules themselves
restricting SMAs from taking steps that would hinder particular developments in trading
and liberalisation, but without prescribing specific action regarding these
developments.145

Common benefits that can be expected from such an approach include increases in the
transparency of regulations and regulatory cost savings. In many areas, interference
management could also be simplified, with benefits via increased competition, innovation
opportunities and more efficient use of spectrum from certain aspects of the trading
framework.
In particular, the following aspects of spectrum trading framework would benefit from modest
co-ordination:
Rights and
obligations

145

There are many different aspects under this heading that would benefit
from limited co-ordination measures – including:
•

identifying a minimum set of parameters in the definition of a
tradable right (without mandating the value of these parameters)

•

restricting to certain specific circumstances the ability of SMAs to
attach non-spectrum-related conditions to spectrum usage rights

•

requiring a minimum level of clarity in the division of
responsibilities in interference management (between the SMA and
the market) and ensuring that spectrum users are not unduly

Each measure will, of course, need to be outlined in sufficient detail to ensure it is enforceable.

242 | Final report on spectrum trading

prevented from renegotiating interference thresholds directly with
each other
•

mandating SMAs to implement mechanisms to handle orderly and
predictable renewal when usage rights expire and protect
investment incentives – although SMAs would retain discretion
over which mechanism is used. And requiring SMAs to retain
powers to reclaim usage rights in certain circumstances (such as
fragmentation) – although SMAs may decide for themselves what
reclamation procedure is most appropriate

•

not allowing SMAs to restrict the types of trades or
reconfigurations that are permitted. Also mandating the definition
of clear rules on the transfer of rights and obligations in a trade.

Appropriate
trading
mechanisms

Trading mechanisms that may emerge in the market should not be
restricted by SMAs.

International
obligations and
co-ordination

Existing international agreements already co-ordinate this area to a
great extent, and these agreements should be respected (though this
should not necessarily constrain Member States beyond the specific
obligations contained within these agreements). In addition, a
co-ordinated approach to cross-border interference is needed in the
absence of any other Community-wide co-ordinated interference
management mechanism (as in Exhibit 16.3). This should oblige
neighbouring countries to cooperate with each other in managing
potential and actual cross-border interference issues (without
prescribing detailed co-ordination procedures).

Full co-ordination
Some aspects in the trading framework would require a fully co-ordinated approach to ensure
that all the benefits from a pan-European approach are reaped. These aspects are:
Rights and
obligations

To ensure pan-European benefits within interference co-ordination,
technical implementation measures on appropriate interference
thresholds may be appropriate.

Availability of
information

Co-ordination of the recording and publication of information on
spectrum ownership and trades. Close cooperation between Member
States to ensure they collect common information and publish it in
compatible formats could help to increase transparency and reduce
barriers to entry across Europe.
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Competition

Competition is an area where a co-ordinated approach would be
beneficial for many reasons. Member States should rely on general
competition law and should not be able to introduce ex ante sectorspecific rules without permission from the Commission. If such ex
ante rules are required (e.g. because of acute scarcity in spectrum
for particular uses if liberalisation is not possible) they should be
co-ordinated.

Transition issues timetabling

The pan-European spectrum market would benefit greatly from a
co-ordinated approach towards a phased introduction of trading and
liberalisation across different bands – whereby the introduction of
spectrum trading may be mandated on a band-by-band basis
according to a common timetable.

No co-ordination
There are also many aspects of spectrum trading frameworks where pan-European coordination appears unnecessary or undesirable. For these aspects, any identified benefits of
co-ordination are outweighed by the costs – including preventing a country from adapting
legislation to its local circumstances and national policy goals, and suppressing regulatory
innovation on a national level. Taking different approaches across Member States is to be
encouraged where this leads to experimentation and diffusion of best practice without
creating significant costs.
Enforcement of
rights

National SMAs have traditionally been responsible for the
enforcement of rights, and there appear no strong reasons why this
should change. Although penalties need to be fair and transparent,
they need not be identical across Member States.

Government role
in developing
trading
mechanisms

Although national SMAs should not restrict any trading
mechanisms from developing, there is limited pan-European
relevance for a government role in such developments, and these
activities therefore do not need to be co-ordinated across Europe.

Transition issues

The approach taken for transition of spectrum bands to trading and
liberalisation – including treatment of incumbent users, use of
spectrum pricing and the treatment of windfall gains and losses –
are an area where no co-ordinated approach across Europe is
required. Co-ordination (other than with respect to timing) could
unduly restrict the ability of individual SMAs to develop policies
based on local conditions.

17 Co-ordination measures and implementation
In this chapter, we consider the options available to the Commission for implementing coordination measures across the 25 EU Member States,146 in relation to both the overall
approach to trading and liberalisation, and also the detailed aspects. For each of our proposed
co-ordination measures described in Chapters 15 and 16, we examine their applicability for
different spectrum uses and their bands and possible means of implementation (including the
suitability of available policy tools). We conclude that significant benefits would arise from
co-ordinating the introduction of trading and liberalisation in the majority of frequency bands
which we identified in Chapter 11 as being suitable for the introduction of trading. In cases
where voluntary measures do not achieve the desired co-ordination outcomes, we recommend
the use of binding measures to co-ordinate the introduction of spectrum trading across Europe
together with the use of binding and non-binding measures for the co-ordination of individual
aspects of spectrum trading frameworks.
This chapter corresponds to Step 3 of our methodology, as outlined in Chapter 14. It is split
into four parts.
•
•
•
•

Section 17.1 examines the applicability of our recommendations on co-ordination to
different frequency bands
Section 17.2 describes the range of policy tools available at the Community level for
co-ordinating national approaches to spectrum trading
Section 17.3 matches these policy tools to specific co-ordination options, as identified in
Chapters 15 and 16
Section 17.4 provides a summary of our conclusions.

17.1 Co-ordination by band
This section discusses the applicability of our recommendations on co-ordination to
individual spectrum uses and their frequency bands. In particular:

146

These countries are subject to EU legislation – in particular the new framework for regulation of electronic communications. The three
additional EEA countries of Norway, Iceland and Liechtenstein are not formally subject to EU legislation, although this legislation may
be applicable under the EEA agreement.
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•
•

Section 17.1.1 assesses the benefits and costs of introducing spectrum trading in specific
frequency bands
Section 17.1.2 examines the relative timing for the introduction of spectrum trading in
each of the frequency bands.

17.1.1 Net benefit of introducing spectrum trading in individual bands
This section discusses the overall benefits and costs of introducing spectrum trading in
individual frequency bands. We do not consider spectrum uses and their bands which we
identified in Chapter 11 as unsuitable for the introduction of spectrum trading. For bands
which are suitable for spectrum trading, we present:
•
•

an indicative quantitative assessment of the relative benefits and costs of the introduction
of spectrum trading in each band
details of service-specific advantages arising from the co-ordination of spectrum trading
frameworks across Europe.

Band-by-band benefits and costs of introducing spectrum trading
In Chapter 15, we assessed the benefits and costs associated with four scenarios for the
introduction of spectrum trading. Many of these benefits and costs (competition and
efficiency benefits and interference costs) were assessed on a band-by-band basis and we can
therefore use this data to gauge the relative merits of each of the four scenarios for individual
bands. Note, however, that some key benefit and cost elements (e.g. innovation benefits,
regulatory costs) are excluded from this analysis – so caution should be exercised when using
these results.147
Exhibit 17.1 presents the results of our band-by-band quantitative analysis. Please note that
the results for fixed wireless access do not include an assessment of the additional benefits
from competition and should thus be regarded as being understated.

147

Innovation benefits and costs have not been attributed to a specific band in our models as it is impossible to predict in which bands
innovation benefits will occur. It is also difficult to determine which proportion of regulatory costs represents an overhead for all bands.
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Exhibit 17.1:

Service-specific assessment of benefits and costs of co-ordination options†

EUR million per annum

Status quo

Option A:

Option B:

Trading and

Trading only

liberalisation
Broadcasting – terrestrial†

–

163

Fixed links†

–

Fixed wireless access*†

–

Land mobile – private mobile
radio†
Land mobile – public mobile
networks†

Option C:
Restrict
liberalisation

6

(75)

100

5

(46)

(2)

1

1

–

18

6

(2)

–

371

15

(182)

† Expressed as net benefits relative to the status quo, excluding innovation benefits; * Also excludes benefits from competition

It can be seen that Option A (trading and liberalisation) generates the greatest benefit in all bands.
Our indicative assessment suggests that the net benefit arising from mandating trading and
liberalisation across Europe would be of the order of four times the benefit if the status quo
applied. As this assessment excludes the innovation (dynamic efficiency) benefits, this will be a
significant understatement for most or all bands. Significant net benefits also arise in the ‘trading
only’ scenario. This should, therefore, be considered as an option if there are other reasons why
trading and liberalisation may not be appropriate for a given frequency band.
In view of the consistency of results across bands, we conclude that there are likely to be
significant economic benefits from co-ordinating the introduction of trading and liberalisation
across all of the above frequency bands. There are, however, other practical reasons why
trading and liberalisation may not be appropriate in specific bands – these are discussed in
both Chapter 11 and Section 17.1.2.

Service- (use-)specific benefits arising from co-ordination of spectrum trading frameworks
We have also identified certain advantages that would arise from the co-ordination of
spectrum trading frameworks that pertain to specific uses of the spectrum (e.g. because of
their international nature) – and therefore the frequency bands in which the services currently
operate (or bands that are candidates for future use, e.g. adjacent frequencies). Exhibit 17.2
highlights the advantages which could arise from co-ordination of trading frameworks for
these different services.
Bands that would benefit from a co-ordinated spectrum trading approach are principally those
in which pan-European spectrum users are operating – such as satellite operators, mobile
operators or international companies holding spectrum rights (such as PMR spectrum rights)
across borders. These spectrum users would benefit from similar secondary market
environments across Europe – since co-ordination may enable lower transaction costs and
facilitate rapid entry and innovation on a pan-European basis. Note, however, that the scope
for the entry of new services and technologies could extend this list in the future.
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Exhibit 17.2:

Service-specific benefits of co-ordination of spectrum trading frameworks within
Europe
Service-specific advantages of co-ordination of spectrum trading

Use

frameworks across Europe
Fixed links

Companies seeking to deploy cross-border fixed links would benefit from
similar processes for obtaining spectrum in both countries

Fixed wireless access

Pan-European service providers would benefit from being able to purchase
under-utilised FWA spectrum in several countries to provide international
wireless services

Land mobile – private
mobile radio

International companies operating PMR networks (e.g. delivery/logistics
organisations operating an international fleet) would be able to acquire
spectrum rights for their equipment under similar rules.

Land mobile – public
mobile networks

Pan-European service providers would gain from having similar trading
regulations throughout the European market.

Satellite (fixed and
mobile)

Facilitates mechanisms for trading of satellite frequencies across whole
satellite footprint
Interference management framework needs to consider aggregate usage
of frequencies for other services across whole satellite footprint.

Public transport

Pan-European private providers of public transport services (such as
international rail operators) would benefit from the adoption of similar
approaches to the trading of spectrum rights.

17.1.2 Recommended timescale for introducing spectrum trading in individual bands
This section presents our assessment of the timescale for introducing spectrum trading in
individual frequency bands. In undertaking this assessment, we consider:
•
•
•

the current market demand for spectrum in these bands (i.e. the level of scarcity)
political and social considerations
other practical implementation considerations.

The results of our assessment are summarised in Exhibit 17.3. We have not suggested specific
dates for the introduction of secondary trading at this stage, as this is to some extent
dependent on the tools used to co-ordinate its introduction. This is discussed further in
Section 17.2.
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Exhibit 17.3:

Recommended timeline for introducing spectrum trading in individual frequency bands

Frequency band

Current market demand

Broadcasting satellite

Medium (e.g. from other
satellite services and for other
services such as fixed links)

Broadcasting –
terrestrial

High (for broadcasting and
other services e.g. public
mobile)

Fixed links

High in certain urban regions
(primarily for fixed links)

Political/social

Implementation

considerations

considerations
Would require
introduction of
recognised spectrum
access (RSA) rights

Value of public service Digital switch-over
broadcasting
timescale
Co-ordination of
individual fixed links

Overall recommendation
Implementation of ‘trading and liberalisation’ for downlink (space to Earth
transmission) spectrum in markets where recognised spectrum access has
been introduced
‘Trading only’ as soon as practically possible
Review feasibility/timeline for introduction of ‘Trading and liberalisation’
following ITU Regional Radiocommunication Conference in 2005
‘Trading only’ in bands where SMA co-ordinates individual links, as soon
as practically possible
‘Trading and liberalisation’ in bands which are fully assigned/managed by
individual rights holders, as soon as practically possible

Fixed wireless
access

Medium (for other services
such as fixed links)

Land mobile –
private mobile radio

High (for PMR and public
mobile services)

Potential use of FWA
for broadband service
provision in rural areas

‘Trading and liberalisation’ as soon as practically possible

Co-ordination of
individual users in
shared bands

Land mobile – public High (primarily for public
mobile networks
mobile use)
Satellite (fixed and
mobile)
[space-to-earth
transmissions]

Medium (e.g. from mobile
satellite providers and for other
services such as fixed links)

Special user groups
(military, safety,
public transport)

High (from commercial
spectrum users)

‘Trading only’ in bands shared between users, as soon as practically
possible
‘Trading and liberalisation’ in bands which are fully assigned to/managed
by individual rights holders, as soon as practically possible
‘Trading and liberalisation’ as soon as practically possible

Would require
introduction of
recognised spectrum
access (RSA) rights

Implementation of ‘trading and liberalisation’ for downlink (space to Earth
transmission) spectrum in markets where recognised spectrum access has
been introduced
‘Trading and liberalisation’ as soon as practically possible
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17.2 Policy tools for co-ordination
This section examines the actions that the Commission could take in promoting spectrum
trading. We should first note that it is possible that a co-ordinated introduction of spectrum
trading could be achieved throughout most of the Community without the need for extensive
action being taken by the Commission since:
•

there are significant net benefits to be gained at the individual country level arising from
the implementation of spectrum trading – the economic case for each country alone is
strong regardless of the extent of spill-over benefits for other countries

•

Member States should also recognise that they will individually benefit from the overall
pan-European benefits that arise from a significant majority of European countries
coordinating the introduction of spectrum trading

•

those countries which adopt spectrum trading quickly are likely to reap the greatest
benefits initially (for example innovators and investment will flow to those markets where
spectrum usage rights have been liberalised) – effectively introducing some competition
between individual Member States that could drive the introduction of spectrum trading
across the Community

•

many countries are adopting a ‘wait and see’ approach – once the benefits start being
realised in one or more countries, other Member States are likely to follow and a cascade
may result. During the course of the study, we have already started to notice increasing
interest in and moves towards the implementation of spectrum trading across European
SMAs

•

the structure exists for Member States to discuss national policies and discussions on a high
level, through the Radio Policy Spectrum Group for example – thus advantages and best
practice for spectrum trading can be diffused to national policy makers relatively quickly.

However, there are several reasons why we recommend that the Commission should
nonetheless seek to take a more pro-active approach:
•

even though there are economic benefits accruing to individual Member State introducing
trading and/or liberalisation that should incentivise such changes, spill-over benefits from
encouraging innovation and competition are large and should not be lost to the Community at
large because of institutional or political constraints in particular Member States

•

the ‘wait and see’ approach of several Member States could mean that it is 5–10 years before
spectrum trading is fully implemented across the Community – during which time significant
benefits are foregone across the whole Community – not just in those Member States that
delay
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•

experience with CEPT decisions shows that some Member States may take a long time to
implement even relatively non-controversial spectrum measures, especially if there are
local economic interests that believe themselves to be adversely affected

•

‘early adopters’ of spectrum trading start to implement frameworks which are not
necessarily in the best interests of the Community as a whole as they may be difficult to
co-ordinate with late adopters – and once moves have been made, it may be very difficult
to reverse such frameworks

•

even if Member States voluntarily move to co-ordinate the introduction of spectrum
trading, there will still be a need to formalise agreed areas of co-ordination, i.e. much of
the co-ordination work will need to be undertaken in any case.

In general, where co-ordinated action is considered beneficial, the Commission has a variety
of possible approaches, which we have divided into the following two categories:
•

binding measures, such as Council and Parliament directives, regulations or decisions,
coupled with specific timetables to ensure implementation. This category would also
include Commission decisions through the Radio Spectrum Decision, which permits
adoption of binding measures, but only for technical implementation measures as opposed
to new policies

•

non-binding pro-active measures, such as guidelines or communications for SMAs, with
the aim of encouraging a co-ordinated approach, or other Commission statements of best
practice. This category would also include recommendations through the
Communications Committee, which the Member States have discretion whether or not to
implement.

The Commission can rely on a broad set of different policy tools, which we set forth in
Exhibit 17.4 and Exhibit 17.5. For relative completeness this table lists some policy tools that
we do not consider likely to be used in this area. Thus, we do not discuss the possible
application of Commission Directive under Treaty Article 86 (Competition), which in theory
could be applied but seems unlikely to be applied to the spectrum field, because it could
presuppose a legal finding that the Member States hold a dominant position for allocation of
spectrum. Nor do we foresee the possibility of a Commission Regulation with direct effect on
Member States in this area, as there is limited precedent to apply regulations with direct effect
on the Member States in the spectrum area. Some of these approaches, especially binding
measures, are likely to require significant resources from the Commission to adopt and may
also require substantial lead times.
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Exhibit 17.4:

Policy tools available to the Commission (binding measures)

Binding measures

Prior use in spectrum area

Assessment

Council and Parliament
(Treaty Art. 95) Directives and
Decisions

Electronic Communications Framework Binding on all Member States leading to implementation in national law
package
Typically takes lengthy period to adopt / implement
Radio Spectrum Decision

Commission
(Treaty Art. 86 Comp.)

Liberalisation Directives – e.g.,
Commission Dir. 2002/77/EC, Art. 4

Regulations

None (Cf. Regulation on Unbundling of Binding direct effect on Member States and individuals
Local Loop)
Unlikely application in spectrum area

Commission Decision
(RSD, Art. 4)

Results of Commission Mandates
through RSD

Binding on all Member States leading to implementation of national law
Limited application in spectrum policy area

Mandate from Commission to CEPT via RSC procedures (in practice based on Member State
approval)
Decisions requires MS approval through commitology procedures
Applies only to “technical implementing measures”
Permits transformation of non-binding CEPT decisions into binding Community measures
Timeframe typically depends on length of Mandate to CEPT, should be quicker than Directives
and Decisions
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Exhibit 17.5:

Policy tools available to the Commission (non-binding measures)

Proactive non-binding measures

Prior use in spectrum area

Assessment

Recommendations through CoCom
(Framework Dir., Art. 19)

RLAN Recommendation

Can be used to “encourage efficient use and effective management of frequencies”
Requires Member State approval
Member State must take utmost account of Rec., but can decline after advising Commission

Guidelines or Communications

Communication on receive-only
satellite terminals

Often precursor or background to Commission initiation of legislation
Can discuss best practice, propose common approach
Does not require Member State approval

Council (and Parliament) Resolutions Council Resolution of 28 June 1990 on
the strengthening of the Europe-wide
co-operation on radio frequencies, in
particular with regard to services with a
pan-European dimension (90/C 166/02)

Council Resolutions based on Member State approval – represents validation of Commission
activities or initiatives

Exchange of information

Tool for developing consensus – no legal force

RSPG policy discussion – ERG
discussion

Parliament Resolutions express political viewpoints on generally high level issues
Non-binding, although can lead to Directives and Decisions
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Any of these approaches could seek to create either a general framework applicable to all types of
spectrum, or a series of rules on a band-by-band basis. The choice between these options would
affect which approach the Commission might select to promote spectrum trading.

17.2.1 Binding measures coupled with specific timetables to ensure implementation
The electronic communications framework, including the Radio Spectrum Decision, is a series of
binding measures (mainly in the form of directives) adopted by the European Parliament and
Council, by reference to Article 95 of the Treaty establishing the European Community. These
directives establish broad frameworks, but there are previous examples of binding measures aimed
at specific band-by-band spectrum matters, such as the 1997 Decision 710/97/EC on satellite
personal-communication services and 1999 Decision 128/1999/EC on third-generation mobile and
wireless communications system (UMTS) in the Community.148

Community binding decisions through directives
The advantage of binding measures is that they establish a relatively firm co-ordination
structure. The disadvantage is that adopting a hard law takes considerable time at the highest
level of Community policy-making. The creation of a (new) general framework for regulating
spectrum within the communications sector is also likely to involve a time-consuming
process. Furthermore, the electronic communications framework is very recent – it only
entered into force in April 2002, with Member States required to transpose its provisions no
later than 24 July 2003. The goal of the Radio Spectrum Decision would seem to be to
complement such a high level of legislation for band-by-band determinations within the
communications sector, because that Decision supplies new tools, such as Commission
decisions reached through the Radio Spectrum Committee. Thus, we consider the adoption of
new binding measures such as new directives to be an option only for the medium-to-longterm realisation of co-ordination goals. (We discuss Commission decisions – which we do
view as a limited option for the short term – as an alternative in the next subsection.)
As we discuss in the next subsection, the Framework Directive appears to permit Member
States not to adopt spectrum trading. If the Commission determines that there is sufficient
reason to require spectrum trading because reliance on voluntary Member State measures will
not ensure sufficient or timely harmonisation, there may be no recourse other than to seek a
new directive amending the Radio Spectrum Decision or Framework Directive or both.
Another element of hard law to be considered is enforcement of the legal structure that
already exists, i.e. implementation. The Framework Directive sets forth a broad series of
148

International treaties, and specifically the ITU International Radio Regulations could be considered another even higher level of hard
law that shapes spectrum trading. Because these international rules must rely on ratification and implementation through national
legislation, consistent with Community law, we do not discuss them as an approach separate from the three approaches discussed in
the text. It is a task of the Commission, nevertheless, under the Radio Spectrum Decision, to monitor and report on developments at
the international level that have implications for that decision.
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policy objectives that all regulatory tasks in the electronic communications sector, including
rules on spectrum trading, must further. National rules on spectrum trading that greatly
conflict with those goals could be subject to infringement proceedings. This approach, while
preserving the goals of the electronic communications framework, has only a limited impact
on co-ordination, because even within that framework the Member States have substantial
discretion for implementation.

Commission decisions through the Radio Spectrum Decision
One type of binding measure requires special attention.149 The Commission can achieve
co-ordination goals for targeted areas through “appropriate technical implementing
measures” under the Radio Spectrum Decision 676/2002/EC. The core aim and scope of that
decision is to ensure “co-ordination of policy approaches and where appropriate, harmonised
conditions with regard to the availability and efficient use of the radio spectrum…” Adoption
of such measures requires approval by Member States through the Radio Spectrum
Committee (RSC) and thus presupposes that a certain degree of co-ordination – at least of
Member State views if not actions – has been achieved.
Binding decisions using the procedures of the Radio Spectrum Decision can be adopted
through mandates to the CEPT, that is, instructions from the Commission for the CEPT to
examine a particular spectrum-related matter and come back with a decision or report that
addresses the matter.150 This approach brings the expertise and institutional knowledge of the
CEPT SMAs to bear, especially on co-ordination of spectrum allocations and information
availability, and also has the advantage of formulating a CEPT approach that covers more
countries than solely the EU Member States. The Radio Spectrum Decision permits the
Commission to make the results of such CEPT mandates compulsory for Member States. The
decision also permits the Commission to pursue measures without going through the CEPT
structure if those measures are not within the competency of the CEPT. Moreover, if CEPT
actions are not progressing satisfactorily, the Commission can adopt measures to achieve the
same objectives.

149

We distinguish this approach from other binding measures, because Commission decisions under the Radio Spectrum Decision
normally do not require Council and Parliament approval and thus conceivably have a much shorter timetable for adoption.
Commission actions to issue a CEPT mandate are not subject to specific Member State approval, as the RSC actions are
supervisory. Measures can be adopted under the Radio Spectrum Decision by the Commission acting through “commitology”
procedures that set the level of Member State support necessary to adopt decisions through committees. These procedures in
essence echo the requirements for other binding measures, without Council and Parliament oversight if the Member States agree.
However, if the Member States acting through the RSC strongly opposed a Commission initiative, it could be a long-term task to
obtain new Council and Parliament measures.

150

The Radio Spectrum Decision Article 4 permits the Commission to send mandates for development of technical implementing
measures that “fall within the remit of the CEPT.” This term is not defined, but is followed by two examples: “such as the
harmonisation of radio frequency allocation and of information availability.” Consistent with previous CEPT decisions, this remit could
extend to giving advice on the definition of categories of networks and services that are exempt from individual authorisations even
though they use radio spectrum. This category is relevant for spectrum trading, because licence-exempt networks and services give
less room for spectrum trading – without an authorisation, there may be nothing to trade.

256 | Final report on spectrum trading

Designated spectrum bands could be co-ordinated on the Community level through this RSC
tool to facilitate trading of spectrum, and thus permit rapid entry and expansion of innovative
techniques. In particular, the RSC could be the fulcrum for adopting implementing measures
for interference management or reclaiming spectrum for future harmonised bands.
The Radio Spectrum Decision does not refer specifically to withdrawal of usage rights, and
whether this can be handled pursuant to the Decision has not been explored. In our view, this
action is consistent with the general activity of harmonising spectrum use and has been a
traditional part of spectrum management. Further, the CEPT has issued reports on withdrawal
of usage rights (called ‘refarming’) and has adopted decisions that eliminate past allocations.
Thus, we consider this action to be ‘within the CEPT remit’, using the language of the Radio
Spectrum Decision, and could be considered part of technical implementing measures. As the
CEPT has defined the scope of its own activities in broad fashion, the Commission could rely
on that broad scope to define the range of technical implementation measures it refers to the
CEPT under Radio Spectrum Committee mandates.151
The RSC is designed to act on technical implementation measures. There is no experience or
binding interpretations of the Radio Spectrum Decision that define the limits to its
competence. On one hand, it seems certain that the Commission through the RSC can adopt
decisions on a band-by-band basis to facilitate spectrum trading or liberalised use. On the
other hand, it is less certain whether the RSC could extend to co-ordinating the legal form of
trading or administrative arrangements for pan-European transactions, because it is difficult to
view this action as a technical implementation measure. Instead, it appears to be new policy
that requires a new Community directive or decision. While the Framework Directive refers
to trading and also establishes policy to encourage both trans-European networks and
consistent regulatory practice, setting the legal form for trading seems outside the scope of the
technical implementing measures anticipated in the Radio Spectrum Decision.
We do not believe that either the RSC or a Commission decision taken under the Radio
Spectrum Decision could require Member States to implement spectrum trading. The
Framework Directive states that Member States “may make provisions” for spectrum trading,
which would appear to give them latitude not to do so – and any change in that approach
would be a policy measure rather than an implementing technical measure. The Framework
Directive does not specifically define spectrum trading, but in the context (Article 9) the term
appears to apply to both trading usage rights and liberalised use of spectrum.
Based on the comparison, in this and the preceding subsection, between traditional binding
measures such as Community directives and decisions, and the new tool of Commission
decisions using the RSC, it appears that the latter would lead to more rapid measures and is

151

The CEPT defines its role in an “Arrangement” and “Rules of Procedure,” as well as “Terms of Reference” for the ECC, set forth on
the CEPT website at www.cept.org. The “Aims of CEPT” contained in the Arrangement as of September 2003 are very broad.
including “promoting further European harmonisation, inter alia of the radio spectrum, with an emphasis on practical cooperation
between European countries to help realise Europe-wide regulatory harmonisation.”
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suited for any band-by-band co-ordination measures that would facilitate spectrum trading. If
the goal is to require co-ordinated trading and liberalised use, it may be necessary to rely on
the longer-term adoption of new Community legislation.

17.2.2 Non-binding pro-active measures, with the aim of encouraging a co-ordinated approach
Not all co-ordination is achieved through binding measures. The Commission has issued
guidelines for best practice in the telecoms field, for example with respect to pricing of leased
lines. More recently, the Framework Directive foresaw the need to guide national regulatory
authorities in applying the competition law concepts of relevant market and dominant position,
and thus required the Commission to adopt guidelines on market definition and the assessment of
significant market power for regulators to use. Specifically in the radio spectrum area, the
Commission has already issued a recommendation on harmonising public radio local area
networks.152 Drawing on these experiences, it would be a short step for the Commission to seek to
advance spectrum trading through guidelines to SMAs on aspects of spectrum trading, or
recommendations on the co-ordinated application of spectrum trading rules.
Guidelines on procedural rules and consistent regulatory practices could be developed jointly
through Commission encouragement of SMA best practice. The Radio Spectrum Policy
Group establishes a means for Members States to discuss best practice and other current
issues in the spectrum field. Thus, the RSPG together with the Commission could assist
Member States to reach a consensus to co-ordinate any element of the trading environment.
Notably, the RSPG already has the topic of spectrum trading on its agenda. Guidelines are not
legally binding (unless they are based on a specific legislative provision, which does not exist
for spectrum matters). A consensus achieved through the RSPG would nevertheless have a
significant political momentum, and thus could be very useful in inducing change.
The Framework Directive sets up a legal basis for the Commission to issue recommendations
to Member States, working through the Communications Committee established by that
directive. These recommendations must further the objectives of the directive, which
explicitly include “efficient use” and “effective management” of radio spectrum (see
Article 8). As noted above, the Commission has already issued a recommendation on public
radio local area networks. Issuing recommendations could be a useful pro-active tool for
encouraging best practice towards spectrum trading. We include it in the category of nonbinding measures, however, because the Framework Directive requires merely that a Member
State take the “utmost account” of such recommendations – a Member State can choose not to
follow a recommendation if it informs the Commission why not.

152

Commission Recommendation of 20 March 2003 on the harmonisation of the provision of public R-LAN access to public electronic
communications networks and services in the Community, OJ L 078 , 25/03/2003, pp.12–13.
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17.3 Suitability of policy tools for specific aspects of spectrum trading
This section discusses the suitability of the different categories of policy tool for
implementing the co-ordination of individual aspects of spectrum trading frameworks. Our
analysis is limited to those aspects where co-ordination would result in significant benefits
being realised (as discussed in Chapter 16).
Exhibit 17.6 below summarises what we propose should be co-ordinated within each aspect
and our recommendation on the most appropriate policy tool (binding or non-binding
measure). We specify in several instances that a Technical Implementing Measure should be
considered, which is a specific tool within the category of binding measures.
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Exhibit 17.6:

Recommended category of policy tool for implementation of co-ordination of individual aspects of spectrum trading frameworks

Aspect of spectrum trading framework

Clarification - what is to be co-ordinated

Recommended policy initiative

Definition of usage rights

Requirement to specify usage rights including a
minimum set of parameters (frequencies, geographical
area, time)

Binding measure

Non-spectrum-related conditions

Restrict ability of Member States to attach nonspectrum-related conditions to usage rights

Not required – already covered in Authorisation Directive (may require
enforcement action)

Rights and obligations (Chapter 6)
6.1 Definition of tradable rights

6.2 Forms of trading and management rights
Types of transfer permitted (sales,
leases, derivatives)

Prevent placing of restrictions (by Member States) on
types of transfer permitted, without good reason

Scope for reconfiguration of usage
rights

Prevent placing of restrictions (by Member States) on
Binding measure
types of reconfiguration permitted, without good reason

Rules governing transfer of rights and Clear rules on the transfer of additional rights and
obligations in trades
obligations that are associated with a usage right (e.g.
coverage/service roll-out obligations)
[Member States to retain discretion over the actual
rules]

Binding measure, probably combined with pro-active but non-binding
measures to encourage best practice, especially as the definition of
types of permitted transfers affects concepts of national property and
commercial law

Binding measure
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Aspect of spectrum trading framework

Clarification - what is to be co-ordinated

Recommended policy initiative

Requirement for Member States to specify interference
management regime suitable for ‘trading and
liberalisation’ environment

Binding measure

6.3 Interference management
Responsibility for management of
interference

[Member States to retain discretion over the details of
the regime, but spectrum users should not be prevented
from directly negotiating interference thresholds with
each other]
Interference thresholds

Method(s) for specifying interference thresholds and
establishment of basic levels

Technical Implementation Measure (Commission Decision through the
Radio Spectrum Decision)

Effectively expectation of continuation for usage rights
to ensure rights remain tradable throughout their life

Binding measure

6.4 Expiry and reclamation of usage rights
Duration of usage rights

[Member States to retain discretion over the mechanism
used e.g. perpetual licences, expectation of automatic
renewal on expiry, etc.]
Regulatory powers for reclaiming
licences

Ensuring Member States retain powers to reclaim usage Binding measure
rights when necessary (e.g. for new harmonisation
Directive) and common notice period for reclaiming
spectrum

Regulatory powers to tackle
fragmentation

Ensuring Member States retain powers to tackle
fragmentation and common rules for circumstances
under which such powers can be used

Binding measure
Technical implementation measure (Commission decision through the
Radio Spectrum Decision for some specific bands or services)
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Aspect of spectrum trading framework

Clarification - what is to be co-ordinated

Recommended policy initiative

Systems for managing and monitoring trades (Chapter 7)
7.1 Availability of information
Notice of trades

SMAs to make public notification of all spectrum trades Not required – already covered in Article 9 of Framework Directive

Public register of assignments

SMAs to maintain public register of spectrum
assignments

Enforcement issue – information on procedures and allocations
required in electronic communications framework
Information on assignments not currently required – likely requires new
binding measure

Information to be made public for
each trade

SMAs to make key details of trades public (e.g. identity of
trading parties, identity of usage rights, etc.)

Binding measure

[SMAs not required to collect and/or publish price of trade]
Notice period for information
disclosure

Maximum time period for trading parties and SMAs to
disclose information on a trade

Binding measure or refinement and best practice to be established
through pro-active non-binding measures

Prevent restrictions (by SMAs) on types of trading
mechanisms that are permissible, without good reason

Binding measure

Ex ante competition rules

Use general competition law. If ex ante sector-specific
rules prove necessary, co-ordination likely to be
required

Binding measure

Role of SMA and competition
authorities

Government to provide clarity on roles of SMA,
Competition Authority and other relevant bodies

Binding measure

7.2 Appropriate trading mechanisms
Types of trading mechanisms
(bilaterals, auctions, brokers,
exchanges)
Competition (Chapter 8)
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Aspect of spectrum trading framework

Clarification - what is to be co-ordinated

Recommended policy initiative

International obligations and co-ordination (Chapter 9)
International agreements

Member States must respect existing international
agreements relating to the
co-ordination of spectrum usage

Already covered by existing international frameworks

EU harmonised bands

Member States must respect bands harmonised
through the Radio Spectrum Decision or other
Community Measures

Covered by existing international frameworks and Article 9 (4) of
Framework Directive

Co-ordination of interference at
boundaries

Member States are expected to cooperate with
neighbouring Member States in the
co-ordination of interference

Generally covered by existing international frameworks (e.g. Vienna
Agreement) and Article 9 (4) – additional policy measures may be
required

Overall approach/Transition issues (Chapter 10)
Phasing of introduction of spectrum
trading

Mandate implementation of ‘trading and liberalisation’ in Binding measure
specific frequency bands (e.g. Land Mobile – public
mobile networks) by set date
[Derogations based on practical issues]
Mandate implementation of ‘trading only’ in specific
frequency bands (e.g. shared fixed link bands) by set
date
[Derogations based on practical issues]

Binding measure
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17.4 Summary
We believe significant benefits would arise from the co-ordination of the introduction of
spectrum trading across Europe in frequency bands currently used for various radio
communications services. Subject to further study of individual frequency bands, we
recommend in principle that:
•

–
–
–
–
–
–
–
•

–

–
–

existing spectrum rights are enhanced (at the earliest opportunity) to allow trading and
liberalise spectrum use in frequency bands currently allocated to the following services:
broadcasting – satellite – for space-to-Earth links if and where a recognised spectrum
access environment is deemed appropriate
fixed links (frequency blocks assigned exclusively to an individual user)
fixed wireless access
land mobile – private mobile radio (frequency blocks assigned exclusively to an
individual user)
land mobile – public mobile networks
satellite (fixed and mobile) – for space-to-Earth links if and where a recognised spectrum
access environment is deemed appropriate
special user groups (military, public safety, public transport)
existing spectrum rights are enhanced (at the earliest opportunity) to allow spectrum
trading in frequency bands currently allocated to the following services:
broadcasting – terrestrial (with review after the ITU Regional Radiocommunications
Conference in 2005 to assess if spectrum rights can be enhanced to allow trading and
liberalisation)
land mobile – private mobile radio ( frequency blocks where spectrum rights are shared
between users, and the SMA undertakes co-ordination of individual users)
fixed links (frequency blocks where SMA co-ordination of individual links is required).

It would be desirable to achieve the co-ordinated introduction of spectrum trading across the
Community by the ‘voluntary’ actions of individual Member States – since each country will
unilaterally derive significant economic benefits from its introduction, there are strong
incentives for governments to take action at the earliest possible date. In practice, some
Member States will be ahead of others and there is a risk that implementation occurs in a nonoptimum manner from an overall Community perspective as individual states will generally
not take account of the benefits generated for others. Therefore, we recommend that the
Commission considers taking action to ensure that Europe continues to drive innovation in the
area of wireless communications to remain a global leader.
In particular, we suggest that the Commission seeks to use binding measures (e.g. Directive
adopted by the European Parliament and Council) to facilitate the overall introduction of spectrum
trading throughout the Community. Furthermore the Commission should also consider using a
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combination of binding and non-binding measures (e.g. Commission guidelines and
recommendations) to facilitate the co-ordination of individual aspects of spectrum trading
frameworks (both for those countries that are implementing spectrum trading on a ‘voluntary’
basis in the short term, and for all Member States in the medium term.

18 Recommendations
In this chapter, we present our recommendations to the European Commission on the
approach it should take with respect to co-ordinating the introduction of spectrum trading
across European countries. We present recommendations on both the overall approach that
European countries should take towards trading and liberalisation, and the co-ordination of
detailed aspects of spectrum trading frameworks. These recommendations are derived from
our analysis of the Community dimension to spectrum trading in Chapters 14–17 and from the
supporting analysis in the earlier chapters of this study.
Our core recommendation is that the Commission should initiate action to obligate Member
States to introduce trading and liberalisation through the use of appropriate binding measures.
However, the details of how spectrum trading is implemented can be devolved to Member
States, providing that national spectrum management frameworks have certain generic
features.

18.1 Overall approach to spectrum trading
The implementation of trading and liberalisation across all Member States would bring significant
welfare benefits for Europe. Both trading and liberalisation (especially in combination) give rise to
welfare benefits by increasing both static and dynamic efficiency via:
•

increases in the value of services derived from a given unit of spectrum as a result of
existing users making better use of their spectrum or transferring it to someone else who
can make better use of the spectrum

•

increased transparency, raising awareness of the true value of spectrum and market entry
opportunities, and highlighting the true cost of various social and political constraints on
spectrum assignment and allocation

•

reduced barriers to entry and expansion – especially where change of use is possible –
stimulating competition in downstream markets

•

innovation benefits owing to more rapid adoption of new services and technologies, and
greater opportunity for European-based innovations.

Our qualitative and quantitative analyses, which are described in detail in Chapter 15, suggest
that these benefits are very large, amounting to billions of euros per annum across Europe.
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Competition and innovation benefits, in particular, have a significant pan-European
dimension; they will only be realised in full if a critical mass of European countries adopt
trading and liberalisation; otherwise there may be insufficient economies of scale to support
new entry. Innovation is the most important category of benefits, reflecting the fact that rapid
diffusion of new technologies can bring huge cumulative welfare benefits.
Openness to innovation in also a key factor determining both the relative competitiveness of
European economies and the competitiveness of Europe versus other world regions.
Innovators are likely to base themselves in countries and world regions where they have easy
access to spectrum and the markets are sufficiently large to enable them to realise scale
economies. Europe could offer such an environment but only if a critical mass of countries
press forward with liberalisation. Put differently, if a sufficient number of European countries
fail to introduce spectrum trading, this could frustrate the realisation of benefits for all.
Europe risks becoming a taker rather than maker of new communication services.
There are also costs associated with introducing liberalisation, in particular the additional
burden on regulators and spectrum users of co-ordinating new and less predictable
interference impacts of one user on another. However, these costs are small compared with
potential benefits, and are insufficient in scale to provide any economic justification for
Member States opposing spectrum trading in general (although there may be legitimate
reasons to oppose trading and/or liberalisation for some specific services).
Although Member States should have a strong self-interest in introducing spectrum trading,
we are concerned that relying on voluntary implementation will not deliver sufficient
similarity in approaches across European countries over a reasonable timescale. It is apparent
from our consultations, described in Chapter 12, that Member States are currently pursuing a
wide variety of approaches towards spectrum trading. Therefore, we recommend that the
Commission takes steps to mandate its introduction across all Member States. This would
require new binding measures, such as a Directive, as existing law only provides Member
States with the option to introduce spectrum trading. The use of binding measures is
proportionate given the substantial impact on the welfare of EU citizens that moving to
tradable and liberalised spectrum would bring, and the extent to which there are knock-oneffects on other Member States from the introduction of such a policy.
We have also considered the possibility that the Commission takes action only to promote the
universal adoption of trading, and continues to leave liberalisation to the discretion of
Member States. This scenario would mitigate some of the costs associated with liberalisation,
but would significantly reduce potential benefits, especially pan-European ones. In particular,
if it resulted in a significant number of Member States not adopting liberalisation, this would
reduce the scope for future innovation.
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Recommendation 1: Overall approach to spectrum trading
The Commission should initiate action to obligate Member States to introduce spectrum
trading and liberalisation through the use of appropriate binding measures.

18.2 Detailed aspects and policy tools
There are certain aspects of a spectrum trading framework for which benefits could be
enhanced or potential costs mitigated if Member States adopt a similar approach. These are
discussed in Chapter 16, which in turn draws on our analysis of all aspects in Chapters 6–11.
The Commission has an important role to play in facilitating common approaches to spectrum
trading through appropriate co-ordination initiatives. However, the degree of co-ordination
that is desirable varies across different aspects of the spectrum trading frameworks. In most
cases, it should be sufficient for the Commission to define generic features of a trading
system, leaving the detail of implementation to the discretion of Member States.
Recommendation 2: Detailed implementation of spectrum trading frameworks
The details of how spectrum trading is implemented can be devolved to Member States,
providing that national spectrum management frameworks have certain generic features.
There are benefits to ensuring that these generic features are present in Member State
frameworks even if some states do not initially introduce spectrum trading. Therefore, this
recommendation is not contingent on implementation of Recommendation 1.

There are a variety of policy tools available to the Commission to promote co-ordination,
which we describe in Chapter 17.2. These include binding measures, such as Council and
Parliament directives, and Commission decisions through the Radio Spectrum Decision
(which in turn could relate to mandates to the CEPT under that Decision); and non-binding
pro-active measures, such as guidelines or communications for national SMAs (including
recommendations through the Communications Committee). Binding measures would be
necessary to ensure Member State compliance but are more difficult to initiate and implement
than non-binding measures. Co-ordinating detailed aspects of frameworks could be achieved
using a mixture of both binding and non-binding measures.
Recommendation 3: EU implementation measures
Individual aspects of spectrum trading frameworks could be co-ordinated using a
combination of binding and non-binding measures. Existing bodies, including the RSPG and
RSC, could take the lead in co-ordinating many of the detailed aspects of spectrum trading
frameworks across Europe.
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We recommend the following actions in relation to specific aspects of spectrum trading
frameworks:
Recommendation 3(a): Creation of tradable rights
Member States should base the definition of usage rights on a minimum set of parameters
(e.g. geographical extent, frequencies, etc.), co-ordinated by means of a technical
implementation measure (potentially through the RSC).
Recommendation 3(b): Forms of trading and management rights
Appropriate binding measures should be introduced to ensure that Member States:
(i) place no prior restrictions on the type of transfer permitted (sale, lease, options, etc.),
without good reason
(ii) place no constraints on reconfiguration of usage rights, without good reason
(iii) introduce clear rules on the transfer of additional rights and obligations that are
associated with a usage right (but Member States retain discretion over the actual rules).
Recommendation 3(c): Interference management
(i) Member States should be required, through appropriate binding measures, to introduce
an interference management regime suitable for trading and liberalisation. Member
States should retain discretion over the details of the regime (but spectrum users should
not be prevented from directly negotiating interference thresholds with each other).
(ii) The Commission should initiate technical implementation measures on methods for
specifying interference thresholds and establishment of initial threshold levels (for
example through the CEPT, with a mandate from the RSC.
Recommendation 3(d): Expiry and reclamation of usage rights
(i) Member States should be required, through binding measures, to adopt orderly and
transparent approaches towards renewal of usage rights.
(ii) While it is not necessary for Member States to adopt identical procedures for renewal of
usage rights, best practice is likely to involve the award of usage rights that have an
expectation of continuation (e.g. perpetual rights, expectation of automatic renewal on
expiry or rolling notice periods).
(iii) Member States should retain powers to reclaim usage rights when necessary (e.g. in
response to an EU decision to harmonise a band, or in extremes to address undesirable
fragmentation). The Commission should use technical implementation measures to set
parameters for such powers and the circumstances under which they can be used.
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Recommendation 3(e): Availability of information
(i) The Commission should actively enforce the existing requirement of Member States to
maintain a public register of spectrum assignments (i.e. owners of usage rights). These
should follow a consistent format.
(ii) All Member States should develop public registers of trades. These should follow a
consistent format. The Commission should define a minimum set of information to be
collected by Member States on each spectrum trade and establish a maximum time
period for disclosure of information. This requirement should be established by binding
measure, with detailed co-ordination of contents and format determined through the
RSC and/or CEPT.
(iii) Registers of trades should include information on prices given that price discovery might
be limited in thin markets, although a pragmatic approach may need to be taken to the
collation of such data, as auditing may be difficult.
Recommendation 3(f): Trading mechanisms
Member States should be required by appropriate binding measures not to restrict, without
good reason, any types of trading mechanism (bilateral trades, auctions, brokers, spectrum
exchanges, etc.) from developing in the market.

Recommendation 3(g): Competition
Member States should adopt a common approach, based on general EU competition law.
Member states should not be able to introduce ex ante sector-specific rules unilaterally.

Recommendation 3(h): Transition issues
(i) Member States should have a high degree of autonomy in organising their transition, so
as to reflect local market conditions, subject to obligations to introduce trading and
liberalisation for particular bands by specific dates.
(ii) National governments should retain discretion over treatment of incumbent users, use of
spectrum pricing and the treatment of windfall gains and losses.

In our view, co-ordination of these aspects of trading and liberalisation would not inhibit the
ability of Member States to take account of local circumstances. SMAs would still enjoy
substantial autonomy with respect to many areas of implementation, such as defining rights and
obligations associated with tradable usage rights and organising the transition from the existing
management regime. We recommend that national governments retain discretion over treatment
of incumbent users, the use of spectrum pricing and the treatment of windfall gains and losses.
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Co-ordination in these areas would also be beneficial even if the introduction of trading and
liberalisation were left to the discretion of Member States. In this case, the benefits from
co-ordination would primarily arise from, and accrue to, those countries that decided to
pursue trading and/or liberalisation. However, even countries that did not implement trading
and/or liberalisation may gain to some extent, for example because spectrum managers still
using command-and-control approaches will be able to learn from observed developments in
more liberalised economies. Such an approach would also ensure that co-ordination benefits
from late adopters and early adopters taking consistent approaches were not lost.

18.3 Use-by-use phasing
In Section 17.1, we carried out a preliminary assessment of the net economic benefits,
political and social considerations, and practicalities associated with introducing trading and
liberalisation in relation to specific existing uses of spectrum. Subject to further detailed
assessment, we recommend that:
•

–
–
–
–
–
–

–

•

–

–
–

Spectrum trading and liberalisation is introduced throughout Europe at the earliest
possible date in frequency bands currently allocated to the following services:
Broadcasting – satellite – for space-to-Earth links if and where a recognised spectrum
access environment is deemed appropriate
fixed links (frequency bands where specific spectrum rights are assigned exclusively to an
individual user)
fixed wireless access
land mobile – private mobile radio (frequency bands where specific spectrum rights are
assigned exclusively to an individual user)
land mobile – public mobile networks
satellite (fixed and mobile) – for space-to-Earth fixed links if and where a recognised
spectrum access environment is deemed appropriate; for mobile links subject to
assessment of current co-ordination practices
special user groups (military, public safety, public transport), subject to ensuring that
essential services are not disrupted.
Spectrum trading (i.e. with liberalisation optional) is introduced throughout Europe at
the earliest possible date in frequency bands currently allocated to the following services:
broadcasting – terrestrial (with a review following the ITU Regional Radiocommunications Conference in 2005 to assess if mandating spectrum trading and
liberalisation is appropriate)
land mobile – private mobile radio (frequency blocks where spectrum rights are shared
between users, and the SMA undertakes co-ordination of individual users)
fixed links (frequency blocks where spectrum rights are shared between users and the
SMA undertakes co-ordination of individual users).
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In order to realise the full pan-European benefits of trading and liberalisation, it is necessary
that countries adopt similar approaches for most bands. This implies that the timetable for
introducing spectrum trading by band should be co-ordinated, though it need not be identical.
A modest delay of, say, a few years in introducing trading or liberalisation in some bands will
cause only modest efficiency losses. More lengthy delays (five or more years), or a period of
uncertainty as to whether trading would be applicable to some bands, could be much more
distorting. Even if liberalisation is not mandated across Europe, some benefits would still be
realised from co-ordinating the introduction of trading alone.
Note that the introduction of trading and liberalisation does not necessarily imply that
significant volumes of trades and/or changes of use will take place. This will depend on
whether there are alternative users (or uses) with higher values than existing users, and
whether existing users are willing to sell. We anticipate that all of the sectors listed above will
experience a modest volume of trades, if trading is permitted, but that change of use will be
less frequent and may not occur at all in some bands even if liberalisation is permitted.
Nevertheless, the potential for entry, expansion and enhanced competition possible with
trading and liberalisation will have an important disciplining effect.
Recommendation 4: Suitability of spectrum bands for trading and liberalisation
The introduction of trading and liberalisation across different bands should be co-ordinated.
Further examination of the applicability of trading and liberalisation will need to be made
for each specific frequency band prior to implementation.

18.4 Relationship with other spectrum management approaches
Spectrum trading is an important and useful policy tool in the management of radio spectrum.
However, as we discussed in Chapters 3 and 4, it is not appropriate for all bands and all times.
For the foreseeable future, spectrum trading will co-exist alongside other spectrum
management approaches, including traditional command-and-control and the commons
(unlicensed spectrum) model. For example, command-and-control may be favoured where
spectrum is a critical input in the supply of a good that produces large social benefits (e.g.
where safety of life is important). Meanwhile, high transaction costs arising from dealing with
large numbers of anonymous users necessarily limit the applicability of market mechanisms
to unlicensed bands. Nevertheless, spectrum trading allows the opportunity cost of allocating
spectrum to unlicensed uses to be observed. This should assist policy-makers in determining
where it is in the public interest to allocate spectrum to public service bodies and to
unlicensed uses.
Our proposals do not preclude the harmonisation of a particular frequency band across the EU
for a particular use if a compelling case for standardisation were to arise in the future. Indeed,
the current EU framework requires Member States to maintain such powers. However,
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liberalisation and trading should reduce the need for such interventions. Establishing market
prices for spectrum would make the opportunity costs of such interventions transparent.

18.5 Further assessments
The scope of our study only included a high-level assessment of many of the parameters
associated with the introduction of spectrum trading. Prior to the full introduction of trading
and liberalisation in each Member State, we recommend that further assessments are made of:
•

Individual frequency bands – our assessment has been undertaken in terms of the
principal categories of service using the radio spectrum (e.g. satellite services, fixed links,
land mobile – private mobile radio). In practice, each individual frequency band is
different in nature: the types of services supported, technologies deployed, relevant
international agreements, etc. A detailed examination of the applicability of spectrum
trading (with and without mandated liberalisation) will need to be made for each specific
frequency band prior to implementation.

•

Development of individual aspects of spectrum trading frameworks – whilst we have
considered the principal issues associated with each aspect of spectrum trading
frameworks, further detailed assessment is required. For example, a detailed specification
of what information constitutes a definition of a spectrum usage right will need to be
prepared before mandating implementation of this measure.

These assessments could be co-ordinated by the Commission in conjunction with the RSPG.
There are many areas (e.g. definition of the characteristics of an interference management
regime) which would significantly benefit from the experience of the CEPT. It may be
appropriate for the RSC to request CEPT to examine such issues on behalf of Member States.

Glossary
Some of these terms have a number of meanings; the definitions given here explain the
main meaning of the term as used in this report.
Acceding Countries

The ten countries that joined the European Union on 1 May 2004: Cyprus,
Czech Republic, Estonia, Hungary, Latvia, Lithuania, Malta, Poland,
Slovakia and Slovenia.

administrative incentive
pricing

A method of pricing whereby prices are set for spectrum usage rights that
are intended to reflect the opportunity cost (q.v.) of spectrum use, based
on the marginal value (q.v.) of the spectrum

aggregation

The collecting together of a number of local spectrum usage rights (by
means of a series of purchases), in order to gain the right to provide
services over an extended region or frequency spectrum block. Compare
concentration

AIP

Administrative incentive pricing (q.v.)

allocation of spectrum
(frequency allocation)

Determining the type of use that particular blocks of spectrum can be put
to (i.e. what services can be provided using that spectrum). Restrictions
on the technologies used to provide the service(s) may also be specified.
Compare assignment of spectrum

assignment of spectrum
(frequency assignment)

Determining which organisation can use particular blocks of spectrum.
An initial (primary) assignment mechanism grants rights to specific users
when spectrum rights are first created. Compare allocation of spectrum

auction

One of the main competitive mechanisms used by spectrum management
authorities to initially assign spectrum to specific users. Bids are primarily
assessed on the applicants’ willingness to pay. Compare comparative
selection and first-come-first-served

Authorisation Directive

Directive 2000/20/EC of the European Parliament and of the Council of
7 March 2002 on the authorisation of electronic communications
networks and services

band (frequency band)

A contiguous block of radio spectrum, constituting a specific range of
frequencies. Spectrum has been divided on an internationally agreed basis
into a number of frequency bands which are identified for use by one or
more types of service (such as mobile telephony or defence). Also called
a block
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band manager

A private organisation that is given the authority to grant spectrum usage
rights, and is responsible for defining interference rights within certain
bands

bandwidth

The width of a communications channel, which may be expressed in
terms of the range of frequencies occupied within a specific block (band)
of spectrum. For example, UMTS spectrum in Europe is divided into
channels each with a bandwidth of 5MHz

Block

A block of radio spectrum constitutes a specific range of frequencies.
Also called a band (q.v.)

beauty contest

An informal term for comparative selection (q.v.)

broadband

A generic term for mass-market high-speed data transmission, which
allows the effective transmission of multiple simultaneous signals (e.g.
voice, data and video) via a single (e.g. fibre, copper wire, satellite)
channel. For the user, this effectively means a high-speed Internet
connection which allows communications of greater than dial-up speeds

broker

An independent third party who can be used by buyers and sellers to
identify each other, and who can facilitate the trade. Analogous role to an
estate agent in buying or selling a property

brokerage

A method of trading in which buyers and sellers use the service of a
broker to identify each other, and to facilitate the trade. Analogous to the
use of an estate agent to buy or sell a property

CDMA

Code division multiple access, a technique used in some cellular phone
systems (and wireless local area networks), whereby each phone call is
combined with a code which only the receiving cellular phone recognises.
This is an efficient way of dividing up the block spectrum available to the
service provider

CEPT

Conférence Européenne des Administration des Postes et des
Télécommunications, a major international spectrum co-ordination body
in Europe

channel

A block of radio frequencies used to create a communications path
between two or more points

Coase Theorem

In economics, the principle that the initial allocation of a good (i.e.
determining who controls what) does not matter from an efficiency
perspective, so long as property rights are clearly defined and the goods
can be freely exchanged – because, provided that there are no frictions in
the trading process, exchange will lead to an efficient outcome. The initial
allocation of goods has equity implications, but not efficiency
implications

code division

See CDMA

command-and-control

One of the main models for managing access to spectrum. The state
decides how spectrum can be used (allocation), and then who can access
this spectrum (assignment). Spectrum assignment may be done using
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market mechanisms such as auctions. Compare commons and market
model
The Commission

See European Commission

commons (commons
model)

One of the main models for managing access to spectrum. The state
decides how spectrum can be used (allocation); there are typically tight
restrictions on the type of services and technologies permitted. Once
spectrum is allocated, an unlimited number of users – who may be
unlicensed – can utilise it. Users have no formal rights to protection from
interference. This model is also referred to as the unlicensed spectrum or
open access model. Compare command-and-control and market model

comparative selection

One of the main competitive mechanisms used by spectrum management
authorities to initially assign spectrum to specific users. Candidates may
be evaluated on the basis of a wide range of criteria, not just willingness
to pay. Known informally as a beauty contest. Compare auction and firstcome-first-served

concentration

The gathering together of considerable spectrum rights by a single
company or organisation for anti-competitive reasons. Compare
aggregation, by which we mean gathering together spectrum rights
without anti-competitive motives

co-ordination

Co-ordination may refer to (1) the co-ordination of spectrum allocations
or (2) the co-ordination of trading frameworks:
1. A certain level of co-ordination of spectrum use (allocation) is required
in order to minimise interference between different users and uses. This
co-ordination is regulated at a national level by the spectrum management
authority, and at an international level by institutions such as the ITU.
2. A certain level of co-ordination of the national spectrum trading
frameworks implemented by Member States may be desirable to reap a
series of benefits associated with having a harmonised trading framework
across the EU. Section D of this report deals with this type of coordination

DECT

Digital European cordless telecommunication, a system which handles all
communication within a local area (e.g. within a company) and which
then sends traffic on through the public network

disaggregation

The partitioning or dividing of a spectrum usage right into a number of
smaller spectrum rights (by means of a sale or lease of part of the
spectrum right). Partitioning can occur in terms of frequency blocks,
geographical area or timing. Compare aggregation

dominant position

A firm has a dominant position in a particular economic market if it has
the ability to act independently of competitors and customers, for example
by raising prices without significant competitive constraints. See also
market power and relevant market
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downlink

A space-to-Earth channel of transmission by a communications satellite.
Compare uplink

downstream

This refers to different levels in the value chain for a service. By
downstream, we mean markets for supplying services to end-users. The
market for spectrum to supply providers of these services is an upstream
market.

DSL

Digital subscriber line, a family of similar technologies (e.g. ADSL)
which allow ordinary telephone lines to be used for high-speed broadband
communications

dynamic efficiency

Dynamic efficiency gains are realised through shifts in the way spectrum
is utilised in response to market and technological change. It is a measure
of the ability of spectrum allocation and assignment to respond to
changing circumstances. See also static efficiency

ECC

Electronic Communications Committee, a committee of CEPT (q.v.) that
provides structures for spectrum management

EEA

European Economic Area, comprising the Member States of the EU (q.v.)
plus Norway, Iceland and Liechtenstein. These countries are all part of
the Single Market (q.v.)

efficiency

Economists normally distinguish three types of efficiency: productive,
allocative and dynamic

end-user

A consumer or business that purchases telecoms services; they are thus
the final user of the radio spectrum which has been used to provide the
service

entrant (market entrant,
new entrant)

A player that has newly entered a particular market. Compare incumbent

ERMES

European Radio Messaging System, a pan-European radio paging system

ETSI

European Telecommunications Standards Institute, a body whose main
mission is to produce and maintain the technical standards for panEuropean communications systems (e.g. GSM, TETRA)

EU

European Union, comprising 15 Member States (q.v.) and from 1 May
2004 an additional ten countries (see Acceding Countries)

EU Framework (EU
Regulatory Framework)

The New Framework for the Regulation of Electronic Communications
comprises a suite of Directives covering a wide range of issues in the
regulation of communications within the European Union. It came into
effect throughout the EU on 25 July 2003

European countries

Used in this report to refer to the 28 countries comprising the 15 EU
Member States, the ten Acceding Countries, as well as Norway, Iceland
and Liechtenstein (which are within the EEA [European Economic Area])

European Commission

The European Commission is the driving force and executive body of the
European Union (q.v.)
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ex ante

Ex ante rules apply before the event to all actual and potential trades.
Merger regulations are an example of ex ante rules. Compare ex post

ex post

Ex-post rules apply after the event to all actual and potential trades.
Competition law is an example of regulation that acts on an ex post,
complaint-driven basis. Compare ex ante

externalities

An economic side-effect. Externalities are costs or benefits arising from
an economic activity that affect somebody other than the people engaged
in the economic activity and are not reflected fully in prices

FCC

Federal Communications Commission, the national telecoms regulator
and spectrum management authority in the USA

first-come-first-served

One of the main mechanisms used by spectrum management authorities
to initially assign spectrum to individual users; the first candidate to
express interest is assigned the spectrum. Used especially for non-scarce
frequencies. Compare auction and comparative selection

fixed

In a fixed telecoms system, both the calling party and the called party are
fixed in position. The system may use wires/cables or radio (wireless)
technologies

fixed link

A link between two fixed points in a telecoms network that uses
microwave radio signals to transmit the information

fixed wireless access

A technology used to connect commercial or residential locations to the
public telephone network using radio signals; both the transmitting device
and the end-user’s receiving equipment are fixed in position. Both
telephony and high-speed data services are supported. Also called
wireless local loop (WLL)

FM radio

Radio services using frequency modulated radio signals

fragmentation

A situation in which spectrum is assigned to multiple users, dividing up
the frequency band concerned to a large degree. This may lead to
interference problems and difficulties in coordinating the use of the
spectrum internationally

Framework Directive

See EU Framework

FWA

Fixed wireless access (q.v.)

GHz

Gigahertz, a unit of frequency equal to 1000 million Hertz (cycles per
second)

GSM

Global system for mobile communications, a second-generation digital
global mobile telecommunications system

GSM-R

Private GSM systems used by railway companies

guard band

An amount of spectrum that should lie idle between two users, in order to
mitigate interference. An example of a guard band is the unused range of
frequencies between two analogue FM stations
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harmonisation

The co-ordination of spectrum allocations across the European Union to
ensure the harmonious operation of wireless applications using spectrum
(esp. in regard to interference)

hoarding

Holding unused spectrum for anti-competitive reasons

incumbent

The monopoly telecoms operator that existed in most countries prior to
telecoms liberalisation. The incumbent is usually policed by a telecoms
regulator to ensure that competing operators get fair access to its network

interconnection

The point at which one network hands over traffic to another network.
The price and terms and conditions that apply to the handover are also
referred to as interconnection

interference

A problem with radio communications systems when the receivers are
unable to precisely separate the signals they are supposed to receive from
other radio transmissions also picked up by the antenna. Interference
occurs when different users are using a similar frequency, are within close
geographical proximity to each other, or transmitting at the same time.
Interference due to natural radio emissions is termed noise.

ITU

International Telecommunication Union, the body established by the
United Nations to oversee the delivery of international telephone calls. It
has an important role in devising standards, and regulates the international
allocation of radio frequencies

KHz

kilohertz, a unit of frequency equal to 1000 Hertz (cycles per second)

leasing

Spectrum leasing is a special form of trading whereby a spectrum usage
right (and its obligations) is leased out to another spectrum user

liberalisation

Used in this report to refer to liberalisation of spectrum use, namely
mechanisms by which holders of usage rights can change the use of the
spectrum (e.g. service or technology), including possible reconfiguration
(q.v.) of existing usage rights

licence

In the context of this report, historically a spectrum licence gives an
organisation or individual the right to use spectrum frequencies in a
specific band, or to operate certain equipment. Following the terminology
of the New EU Framework, the former type of ‘licence’ is here referred to
as a ‘usage right’

licence-exempt

Bands of spectrum for which no usage licence is required. See commons
model

LMDS

Local multipoint distribution system, a wireless communications technology

management rights

Rights to issue spectrum usage rights within a given block of spectrum.
As opposed to usage rights, these give no right to make transmissions.

marginal

The difference made by one extra unit of something, in this case
spectrum. The marginal value of spectrum is the extra value a user gets
from using an additional unit of spectrum
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market model

One of the main models for managing access to spectrum (also called
exclusive use). The type of use is decided by the owner of the usage right.
Users are granted exclusive usage rights to spectrum. Primary assignment
of usage rights is determined by the state, and may involve the use of
market mechanisms. Compare command-and-control and commons

market power

When one buyer or seller in a market has the ability to exert significant
influence over the quantity of goods and services traded or the price at
which they are sold. This implies that the market is not fully competitive.
Compare dominant position and relevant market

Member State

One of the 15 nations that are members of the European Union. From
1 May 2004, an additional ten countries will have this status (see
Acceding Countries)

MHz

Megahertz, a unit of frequency equal to 1 million Hertz (cycles per
second)

microwave link

A fixed link (q.v.)

NATO

North Atlantic Treaty Organisation

new entrant

See entrant

NCA

National competition authority

New EU Framework

See EU Framework

Ofcom

Office of Communications, the regulator for the UK communications
industries, with responsibilities across television, radio, telecoms and
wireless communications services

open access

See commons

opportunity cost

The opportunity cost, in relation to spectrum, is the value associated with
the best alternative use/user of the spectrum

other stakeholder

In this report, a subset of spectrum stakeholders (q.v.) comprising
manufacturers, industry bodies and other parties interested in radio
spectrum

packaging

The way in which available spectrum frequencies are divided up between
usage rights

PAMR

Public access mobile radio, a mobile communications system operated by
a public network provider, typically used for communications to and from
vehicles (e.g. delivery vehicles). Compare PMR (private mobile radio)

partitioning

In this report, partitioning is the same as disaggregation (q.v.)

PMR

Private mobile radio, a privately operated mobile communications
system, typically used for communications to and from vehicles such as
taxi cabs and delivery vehicles
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primary assignment of
spectrum

The initial assignment that grants spectrum rights to individual users
when these rights are first created

property rights

The legal rights associated with the ownership of property or other goods

Radio spectrum

That part of the electromagnetic spectrum that lies between the
frequencies 3 kHz and 3000 GHz. With present technology it is only
practical to exploit spectrum below 100 GHz

Radiocommunications
Agency

The Radiocommunications Agency in the UK ceased to exist at the end of
2003 and its duties were assumed by Ofcom, the Office of
Communications. Prior to this, the RA were responsible for the
management of the non-military radio spectrum in the UK.

radionavigation

The use of radio signals for the purposes of navigation, including the
determination of position or direction obstruction warning. Examples
include radar and satellite-based global positioning systems

reallocation

Changing the type of use that particular blocks of spectrum can be put to.
This may include the technologies that can be used or the services
provided. See also allocation

reassignment

Changing the users that have the right to use particular blocks of
spectrum. See also assignment

reconfiguration

The redefinition of existing usage rights, for example by separating one
licence in two (see also partitioning or disaggregation), or amalgamating
two licences which are adjacent in terms of geography or frequency (see
also aggregation)

refarming

The process in which spectrum management authorities take possession
of radio spectrum from existing users and reallocate it to a new service
and/or a new technology

regulator

A national regulatory authority responsible for telecoms, broadcasting or
other communications issues. Regulators are one type of spectrum
management authority (q.v.)

relevant market

Market power can only exist in relation to the supply of a particular class
of goods or services. EU law holds that when identifying a dominant
position, the delineation of the relevant market is crucial. Compare
dominant position and market power

reserved spectrum

Frequencies that are reserved solely for the use of particular types of
users, for example military or public safety organisations

RR

Radio Regulations of the ITU (q.v.)

RSC

Radio Spectrum Committee, established by the Commission to assist in
the development and adoption of technical implementing measures aimed
at ensuring harmonised conditions for the availability and efficient use of
radio spectrum, as well as the availability of information related to the use
of radio spectrum
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RSPG

Radio Spectrum Policy Group, established by the Commission to provide
greater harmonisation of spectrum management and co-ordination of
policy approaches between Member States

secondary trading

The trading of spectrum in a secondary market, i.e. the market that may
arise once the spectrum usage rights have been assigned to specific users
in the primary assignment process

service-neutral

A right (or licence) to use certain spectrum is service-neutral if the rights
holder can use the spectrum band to provide any services it wishes
(subject to interference restrictions)

Single Market

The European Single Market is a grouping of all EU and EEA Member
States which allows for free movement of goods, services, capital and
persons between these countries

SMA

spectrum management authority (q.v.)

spectrum

Used in this report to mean radio spectrum (q.v.) as a whole, or some
block of frequencies within this

spectrum exchange

A possible mechanism for conducting transactions in spectrum rights,
conceived as being analogous to stock exchanges

spectrum management
authority (SMA)

A national body responsible for managing the allocation (q.v.),
assignment (q.v.) and general administration of spectrum. SMAs include
national telecoms regulators and government ministries

spectrum stakeholder

Any organisation that has an interest in the use and management of radio
spectrum. Includes regulators, government ministries, organisations that
use spectrum, and international bodies such as the CEPT

spectrum trading

The concept of ‘spectrum trading’ in this report refers to two policies:
(i) trading – the transfer of spectrum usage rights between parties in a
secondary market. The actual trade may take a number of forms,
including sale, lease or options. (ii) liberalisation – the relaxation of
restrictions on services and technologies associated with spectrum usage
rights. Liberalisation may also include the possibility of reconfiguration
(q.v.) of existing usage rights

spectrum users

Businesses that use radio spectrum to provide communications services.
Fixed, mobile and satellite operators, and broadcasters

SRD

short range device, any of various radio devices designed to operate over
short ranges and at low power levels

static efficiency

Static efficiency is increased when the total output from using a particular
unit of spectrum is increased. It is a measure of the change in efficiency
resulting from a change in allocation and/or assignment through a
spectrum trade. See also dynamic efficiency
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STU

standard trading units, the smallest possible division of spectrum that can
be exchanged (in terms of frequency bandwidth and geographical area).
Defining STUs is an approach to defining rights with liberalisation
pioneered in Australia

technology-neutral

A right (or licence) to use certain spectrum is technology-neutral if the
rights holder can use any technology it wishes in order to provide services
within its band (subject to interference restrictions)

terrestrial broadcasting

The provision of communications services (e.g. television) using only
equipment on Earth – as opposed to using a communications satellite

TETRA

Terrestrial trunked radio, a standard for mobile radio systems typically
used for communications between fleets of vehicles. TETRA applications
are divided into private mobile radio (PMR) and public access mobile
radio (PAMR) – (q.v.)

tradable rights

Spectrum usage rights have associated rights and obligations (e.g. in
regard to interference). In order for these usage rights to be tradable in a
market (in a manner similar to property rights), the associated rights and
obligations need to be clearly defined

third-generation

The next generation of cellular mobile communications systems, offering
greater bandwidth and more sophisticated features

threshold

An interference threshold defines the maximum permitted level of
interfering radio emissions

Trade

See spectrum trading

trading

See spectrum trading

transfer

Simple transfers of licences or spectrum usage rights involve only a
change in the user of the spectrum involved; more complex transfers may
also involve changing the uses to which the spectrum may be put

TUF

T!ýtulos de Usufructo de Frecuencias (TUF), a usage title to spectrum
(term used in Guatemala)

UHF

Ultra high frequency, a band of frequencies in the range of 300–
3000MHz used for communications systems such as television and
mobile services, as well as non-communications services such as radar,
space research, radio astronomy and telemetry

UMTS

Universal mobile telecommunications systems – a name for thirdgeneration mobile telecoms

unlicensed spectrum

Spectrum which can be used without the need for a licence. This way of
managing the use of spectrum is also referred to as the commons model
(q.v.)

Uplink

An earth-to-space channel of transmission by a communications satellite.
Compare downlink

Glossary to report on spectrum trading

upstream

This refers to different levels in the value chain for a service. The market
for spectrum to supply providers of these services is an upstream market.
Compare downstream

USD

US Dollar

usage right

The right to use a specific band of radio spectrum. Typically such rights
have associated rights and obligations, for example in regard to
interference

use-it-or-lose-it rules

A possible tool to prevent spectrum hoarding (q.v.). Unless the holder of a
spectrum usage right actually uses that spectrum, it must forfeit its usage
right

W-CDMA

Wideband CDMA (q.v.), a third-generation wireless technology; another
name for UMTS (q.v.)

welfare

In the context of this report, the sum of the benefits resulting from
spectrum being used in particular ways, including both the private
benefits to the user and any wider benefits to society. These benefits may
have value in economic terms, and also less easily quantifiable value to
society (e.g. national security, public safety)

windfall gains (losses)

Windfall gains may arise where existing spectrum usage rights were
granted at below their market value. If a user sells its right, it will
therefore receive more than it paid for the licence. Windfall losses may
arise where existing users paid full market value for their licences, but the
introduction of trading with change of use then reduces the market value
of these rights

wireless local loop

Another term for fixed wireless access (q.v.)

WLL

Wireless local loop, another term for fixed wireless access (q.v.)

