Main Heading
Page Heading

Page Heading

	
	


FM PT50, 2nd meeting
	FM50(11)039
	

	20 – 22 September 2011, Rome, Italy
	

	
	
	

	Date issued:	14th September 2011
Source:	United Kingdom
Subject:	Regulatory Option for Impact Assessment.
	

	Password protected:	yes
	
		No
	x
	




	
Summary

This document contains text for a regulatory option to be entered into the draft impact assessment. This would be an option for Least Restrictive Technical Conditions.


	
Proposal

It is proposed for FM50 to include LRTC as a regulatory option that will capture a number, if not all, of the proposed candidate applications that are to be detailed in the Impact Assessment.

FM50 would need to consider whether this would mean completely removing the provisions of the Maastricht Agreement, or just further liberalisation within the bounds of this agreement (e.g. allowing any use which fits within its technical bounds), would be sufficient. However at this stage it is not clear whether changes are, in fact, required.

The cost benefit of this approach is discussed in detail, supported with some qualitative analysis.

This suggests that the benefits of technology and application neutrality are larger and/or more likely to occur than the potential costs. It is considered that the reservation of particular bands exclusively for particular technologies or services is a highly intrusive measure that can carry very high costs and should only be taken where there is a compelling justification. This does not appear to be the case for the L-band, particularly where the clear regulatory environment that currently exists, has not actually lead to services and applications being deployed in useful numbers.

	
Background

At the first meeting of FM50 it was concluded that LRTC's are not a candidate application, but that they are a regulatory option. Stage 3 has been identified for Regulatory Options..











Stage 3: regulatory options
[No.TBD] Least Restrictive Technical Conditions (LRTC)
[At this stage it is not yet considered whether this would mean completely removing the provisions of the Maastricht Agreement, or just further liberalisation within the bounds of this agreement (e.g. allowing any use which fits within its technical bounds), is required.]
The use of LRTCs is based on the principle that they are constructed in such a way that they merely address the technical compatibility issues (e.g. adjacent band use and compliance with, where necessary, existing international and/or regional agreements).
This option would permit authorised users use of the band for any of the applications documented.  Operators would have the maximum possible flexibility to determine the use of the band. In reality even the least restrictive licence conditions may prevent some applications or combinations of applications, but this will not be clear until further examination is made of what exactly these conditions are, but in any case the exclusion would only be on the basis that the application excluded meant they breeched the technical conditions, and this might be in general and not just because LRTCs were being used.
Assessment is illustrated by comparing the technology and application neutral approach to an approach where the L-band is reserved for use by one particular (unspecified) application.
This section is structured as follows:
The potential benefits of a technology neutral approach, such as the greater likelihood of arriving at the best use of the spectrum both now and in future (be that an individual use or a combination of uses);
The potential costs of a technology neutral approach, including: the possibility of market failure, fragmentation of demand, lower economies of scale[footnoteRef:1] and increased uncertainty; [1:  Economies of scale are where the average cost of production falls as the quantity produced increases.] 

A conclusion summarising why a technology neutral approach is likely to deliver higher benefits than reserving the spectrum for a single specific use; and
An annex which discusses potential market failures in more detail.
Potential benefits of a technology neutral approach
As a general rule, markets and in the case of radio services: operators are better than regulators at allocating resources (such as spectrum) to the highest value use. Market players often have better information (e.g. about the potential demand for and cost of different services and technologies). In addition, operators have a stronger incentive to make good allocation decisions, as this determines their profitability. Both of these factors mean that the market is likely to identify the best use (or combination of uses) of a band, both initially and over time.  
A technology and application neutral approach to the L-band gives the market the greatest flexibility in determining the use of the band. This may result in a better outcome than reserving it for a specific use.
The market is likely to arrive at a higher value use at the point the spectrum is released. It is also less likely to result in the spectrum not being fully used or even unused altogether, as operators will have the ability and incentive to put it to productive use. To some extent this has been an issue with the L-band in the past, with the band largely underused in many countries. This should provide a number of benefits e.g. consumers driving the demand for services to be available.
It is open to operators to change the use of the spectrum, but not the technical conditions. It may be that, as more information becomes available (for example, if demand for an application is lower, or the costs of deploying it in the spectrum are higher, than initially anticipated), it becomes clear that the band would be better used for a different application. In addition, over time new services (which do not currently exist) may develop which would make better use of the spectrum. It is easier for the market to react to this and change the use of the spectrum under technology and application neutrality than if international negotiations among regulators were required before such a change were allowed. There should therefore be shorter delays in transitioning to new uses, and so services highly valued by consumers should become available more quickly. In addition, this approach could be more flexible in allowing multiple uses of the band if this delivers higher value. If the band is designated for use by one application, it is possible for other uses to be allowed which ‘fit around’ this without causing interference (as is currently the case), but a technology and application neutral approach could allow for more flexibility in the combinations of uses which could be supported. However, this depends on the technical conditions imposed on licences, and on the spectral requirements of different uses aligning sufficiently to allow simultaneous use. 
More importantly, a technology and application neutral approach would be expected to generate at least the same level of benefits as mandating a specific use, and there are plausible circumstances in which minimising restrictions on the applications which can use the band would result in higher value being generated.
Potential costs of a technology neutral approach
There are four potential costs in following a technology neutral approach (although the latter three are closely related), which we consider in the following section:
· In the presence of market failures, allowing the market to determine the use of the spectrum may not result in the best outcome 
· ‘Fragmentation’ of demand 
· Reduced economies of scale
· Increased uncertainty for operators and equipment manufacturers
Market failures
Allowing the market to determine the best use of the L-band spectrum is based on the assumption that market mechanisms are able to work effectively in identifying the highest value uses of this spectrum. In theory, there are a range of situations in which market mechanisms may be unable to achieve this. These situations, which are commonly called “market failures”, include the presence of: market power, externalities, public goods[footnoteRef:2] and information asymmetries. We discuss each of these briefly in turn in Annex 1. We conclude that it is unlikely that significant market failures would arise which would be best mitigated by departing from technology and application neutrality. [2:  With the possible exception of PPDR, the candidate applications being considered do not appear to have public good characteristics (i.e. non-excludable (cannot prevent users from consuming the service), and non-rival (consumption of the service by one user does not prevent consumption by another)), hence this potential market failure is not considered.] 

Fragmentation of demand across the EU
It is sometimes argued that a technology and application neutral approach may result in “fragmentation” of demand. There may be an element of truth in this, to the extent that the spectrum use may involve a greater range of technologies, and be used to provide a wider range of applications and services in downstream markets[footnoteRef:3]. However, in the absence of market failures[footnoteRef:4], if “fragmentation” is the result of the market identifying that alternative technologies and applications generate higher values, this would generally be expected to have a positive rather than negative impact on the overall benefits generated from use of the spectrum.  [3:  Downstream Markets - Market at the next stage of the production/distribution chain, e.g. the distribution and sale of motor vehicles would be a downstream market in relation to the production of motor vehicles]  [4:  That is, the market is well informed and does not face other barriers to making good decisions (such as those set out in Annex 1).] 

Reduced economies of scale
Linked to the issue of fragmentation, following a technology neutral approach may make it more difficult for operators and manufacturers to benefit from economies of scale, as operators in different countries may use the band for different services, thereby reducing global demand for band-specific equipment for a particular use. However, as set out in Annex 1, operators and manufacturers have an incentive to co-ordinate to achieve economies of scale. Therefore, it may not be necessary to directly designate the spectrum for a particular use to achieve economies of scale. However there may be a need to give an element of flexible harmonisations so that markets are offered some clarity of the technical conditions to allow their products to be designed and manufactured. The market may be able to achieve economies of scale if the technical conditions of the band are liberalised in a similarly technology and service neutral manner in all countries, allowing operators to deploy the spectrum for the same use if that provides the highest value
Operators will take into account the benefits of economies of scale when determining the best use. Therefore, if a particular application would deliver the highest value, including benefits from economies of scale, there is no reason for the market not to move the spectrum into this highest value use in the presence of a technology and application neutral environment. If this use of the band is not the highest value use, then this implies that the benefits gained (including economies of scale) from this application would be offset by the loss of benefit which would come from allocating (some of) the band to another use. 
In addition, fragmentation of use of the spectrum in the EU does not necessarily mean that all economies of scale would be lost, as it is still possible that the band would be used for a given application in a number of countries without intervention to mandate this. 
Increased uncertainty
In some circumstances the specification of appropriate usage rights under a technology and application neutral approach may be more complex and costly for operators to meet. In this context, CEPT Report 19[footnoteRef:5] identified the Power Flux Density – Spectrum Usage Rights (PFD-SUR) approach as being one model where additional costs might be incurred to illustrate compliance. Therefore, the additional cost of determining the least restrictive conditions to be placed on operators needs to be considered in the assessment. As a starting point, operators will have regulatory limits to which they have to show compliance, and leaving aside the PFD-SUR model, it appears that other compliance models used have costs that are broadly similar. Therefore, and recognising the CEPT view on the PFD-SUR model, it is not clear that remaining approaches, would make compliance significantly more onerous or costly. In addition, this must be balanced against the greater freedom operators have in their choice of application and equipment, which may give far greater benefits in terms of efficiency and innovation. [5: 	CEPT Report 19 Report from CEPT to the European Commission in response to the Mandate to develop least restrictive technical conditions for frequency bands addressed in the context of WAPECS] 

Uncertainty may also discourage investment in developing particular services in the band. It is sometimes argued that in the face of uncertainty manufacturers and operators face co-ordination problems which could discourage investment. For example, manufacturers may be cautious about developing equipment in the face of uncertainty over whether service providers will demand it and service providers may be cautious about acquiring spectrum until manufacturers have developed equipment. However, both manufacturers and operators have incentives to resolve this co-ordination problem as this would be mutually beneficial. There are mechanisms which manufacturers and operators can use to resolve co-ordination issues, such as organising their spectrum use through industry working groups and standards bodies. Here uncertainty implies that it is only the regulatory regime that gives certainty and that industry could not create sufficient certainty through established industry processes (i.e. industry groups, standardisation mechanisms etc).Therefore, it is not necessarily the case that any increased uncertainty would result in lower investment.
Even if increased uncertainty did result in a reduction in investment in a particular technology, there are a number of reasons why any reduction which did occur would be small and/or offset by increased investment in alternative technologies.
In the situation in which the regulator chooses a particular application, and the chosen application was the highest value use for this band, it is not clear that the additional certainty provided by exclusive access would have any impact on investment levels.
Where the chosen application is not the highest value use, this would be at the cost of excluding investment in alternative technologies. With technology and application neutrality, all operators wishing to acquire spectrum would face common uncertainty. Therefore, if alternative technologies are identified by the market as higher value uses of this spectrum, under the presence of this common uncertainty, any benefits from additional investment in one application which is lost would be expected to be outweighed by benefits from investment in the alternative technologies.
Therefore, it is considered that the risk of reduced investment in the face of higher uncertainty is low.
Conclusion
The table below sets out initial qualitative view on the magnitude and likelihood of the costs and benefits of following a technology neural approach. This suggests that the benefits of technology and application neutrality are larger and/or more likely to occur than the potential costs. It is considered that the reservation of particular bands exclusively for particular technologies or services is a highly intrusive measure that can carry very high costs and should only be taken where there is a compelling justification. This does not appear to be the case for the L-band, particularly where the clear regulatory environment that currently exists, has not actually lead to services and applications being deployed in useful numbers.
	Benefit – note these are interrelated and overlap in many ways
	Magnitude
	Likelihood

	More likely to arrive at best use of the spectrum
· At the time of release
· In the future/over time
	Large
	High

	
	Markets have better information and stronger incentives to allocate the spectrum to the best use, and so are more likely to get it right. The potential benefits of allocating the spectrum correctly are high, given the likely value of the services which it could be used to provide. 

	Less likely to result in underutilisation (note that this is not a separate consideration from the point above, but is a severe form of inefficient use – it is included separately as there are slightly different considerations in whether it is likely to occur) 
	Large
	Medium 

	
	Arguably the current system is reasonably technology neutral in that alternatives can be accommodated within the Maastricht Agreement, but it is still largely unused – therefore there is still a risk technology neutrality could result in underutilisation. The benefits of putting the spectrum to fully productive use are high, given the likely value of the services which it could be used to provide.

	Greater flexibility in allowing multiple uses
	Medium
	Small

	
	A technology and application neutral approach could allow for more flexibility in the combinations of uses which could be supported. However, 
· Where a band is designated for use by a specific application, it is still possible to allow complementary uses which do not interfere with this application – so the additional benefit of technology neutrality may not be large 
· This depends on the technical conditions imposed on licenses, and on the spectral requirements of different uses aligning sufficiently to allow simultaneous use – this may mean it is unlikely technology neutrality would give rise to significantly different combinations of services using the spectrum.

	
	
	

	Cost
	Magnitude
	Likelihood

	Market failures may result in inefficient use
	Potentially large 
	Low

	
	If the market is prevented from working effectively, it could allocate the spectrum incorrectly. The magnitude of the cost depends on the nature and severity of the market failure. However, initial assessment suggests the L-band is not obviously at risk of suffering from significant market failure.

	Fragmentation of use 
	Small
	Low

	
	The market incentives for harmonised use are very strong in most cases, and so the market should arrive at harmonised use if this is the best outcome. If it is not the best outcome, the cost of fragmentation would be relatively low.

	Reduced economies of scale
	Small
	Low

	
	The market incentives to achieve economies of scale are strong in most cases and so the market should arrive at harmonised use if this is the best outcome. If it is not the best outcome, the cost of lost economies of scale would be relatively low.

	Additional cost of complying with the conditions placed on licenses
	Low
	Low/medium

	
	Compliance costs may be higher, but this must be balanced against the greater flexibility given to operators in choosing applications and equipment and so the overall cost is unlikely to be high.

	Increased uncertainty leading to lower investment
	Small
	Low

	
	Operators and equipment manufacturers have incentives to co-ordinate to reduce uncertainty, so this may be unlikely to reduce investment. It is not clear that additional certainty would increase efficient investment in any particular application, and may decrease investment in alternatives, so the overall cost would be low.



Annex 1
	Assessment of potential impact of market failures 
Introduction
The argument for allowing operators and industry to determine the best use of the L-band spectrum is based on the assumption that these groups are able to work efficiently in identifying the highest value uses of this spectrum. As noted in the main body of this document, flexible harmonisation at a certain level might be required to set the general technical environment (i.e. technical limits at the band edge, and generic spectrum block sizes), but in theory, there are a range of situations in which the market may be unable to achieve the best use of spectrum even within this environment. These are commonly known as “market failures”. We consider there are three possible market failures which may be relevant in this case:
· Market power
· Externalities
· Interference externalities
· Economies of scale externalities
· Asymmetric information
In this annex, we briefly discuss each of these in turn to come to an initial view of whether any of these market failures are likely to arise and, if they are, whether the impact of this might justify a regulatory intervention to secure the spectrum for a specific use (given the likely costs of such a decision).
Market power
With technology neutrality, if the L-band licence/s are held by an entity with market power, then it may have an incentive to use it inefficiently e.g. to use it to consolidate its power in a particular market, when it would be better used for something else. If the licence is held by an operator without market power, but one of the potential applications is not a competitive market, then it may be prevented from using it to enter this market, even where this would be the best use. In these circumstances, market mechanisms may not arrive at the optimal use of the spectrum.
It is not clear that any of the possible uses of the L-band raise particular concerns about market power. Where there is some concern, it is likely that this will arise mainly in individual member states rather than on an EU-wide basis, and so it may be more appropriate to deal with such concerns in the individual countries rather than through an EU-wide solution (like reserving the spectrum for a limited number of indentified applications). In addition, it is difficult to see why reserving the band for a specific use would be the most effective response compared, for example, to the use of competition powers to reduce or remove the competition concern.
Externalities
Externalities arise where the actions of a private individual spill over onto others, creating either an external benefit or an external cost which is not taken into account in the individual’s decision making. There are two different types of externalities which may be relevant in the use of the L-band – interference and economies of scale.
Interference externalities
If users impose interference costs on adjacent users, each user may not fully factor this into their decisions. This could result in increasing costs for all users and reductions in the usability of spectrum.
However, this situation exists under all regimes of spectrum management. Spectrum users will always have adjacent users who could cause interference problems. Whilst allowing alternative technologies within the same band may increase the potential for interference the solution to interference from adjacent users is to specify and enforce usage rights through an appropriate regulatory regime. This solution is no less effective where the spectrum can be used for multiple uses. 
However, in some circumstances the specification of appropriate usage rights under a technology and application neutral approach may be more complex and costly for regulatory agencies. As set out above, the additional cost of determining the least restrictive conditions to be placed on licences needs to be considered in the assessment. 
Economies of scale externalities
If economies of scale benefits are reliant on decisions made by a number of different operators, some economies of scale benefits could in principle be lost if operators do not take account of the additional economies of scale benefits they generate for other users when making decisions. Reserving the L-band for a specific service may make it easier to co-ordinate and maximise economies of scale (e.g. in producing equipment) for this use, compared to leaving operators to make individual unilateral decisions about the use of the spectrum.
However, economies of scale are generated in other industries without government intervention to mandate the use of particular technologies or inputs. Therefore, it may not be necessary to intervene to reserve the L-band for a particular application in order to achieve economies of scale.
Achieving economies of scale benefits has a direct effect upon the private benefits of operators and manufacturers. Hence, both operators and manufacturers face strong incentives to co-ordinate in order to internalise economies of scale externalities. For example, operators and manufacturers could seek to organise their spectrum use to achieve economies of scale through, for example, industry working groups and standards bodies. These could identify, in agreement with manufacturers, a range of bands for which technologies will be developed based on a market assessment of bands which are most suitable and most likely to be available. Operators wishing to deploy these technologies will then know that if they use one of these bands they will be likely to benefit from some economies of scale. In addition, operators would have incentives in the secondary market to unite around technologies and/or re-locate in groups if this brings significant additional cost savings.
 All technologies which could make use of this band will be susceptible to economies of scale to some extent. Therefore, a loss of some economies of scale for one application may be an efficient outcome if these are offset by an increase in the economies of scale generated for alternative technologies. In other words, loss of some economies of scale for a particular application does not necessarily imply that there is a loss in the total economies of scale benefits generated from use of the band. In addition, given the incentives to internalise economies of scale externalities, if economies of scale benefits are lost this indicates that the market has identified that the additional benefits which are generated from using alternative technologies (for example the allocative[footnoteRef:6] and dynamic efficiencies[footnoteRef:7]) outweigh any lost economies of scale benefits. In which case, a loss of some economies of scale benefits is an efficient outcome. [6:  Allocative efficiency is achieved when the value of the service to consumers is the same as its cost, and so resources are used to produce the services which are most highly valued.]  [7:  Dynamic efficiency is efficiency over time e.g. reducing costs with new technologies, improving existing services and launching new services through innovation. ] 

If manufacturers and operators fail to fully internalise economies of scale externalities there is a theoretical possibility that a technology and application neutral approach could result in some loss of economies of scale benefits from the L-band. However, this appears unlikely as both operators and manufacturers face strong incentives to internalise this externality. In addition, this would be a loss compared to the optimal level of economies of scale which could in theory be achieved under technology and application neutrality. This does not mean that, in this situation, reserving spectrum for a specific use would be a better solution. In fact, it is likely that this would be even worse.
Information asymmetries
Information asymmetries may arise if different users face different search costs due to some users having access to better information than others as to the value of the spectrum to them. For example, technologies which have already been launched will be better informed of the demand for and costs of their services, whilst those operators launching new technologies will face uncertainty as to these. Therefore, users of alternative technologies may find it more costly to identify whether or not their use is of higher value. If these costs are significant this could prevent alternative technologies being launched even though they may represent higher value spectrum uses in the longer term. However, imposing exclusive access for a particular technology or application would not resolve this uncertainty.
The market will normally be better informed than the regulator as to the value which can be generated in different uses. Hence, in the face of these informational asymmetries it is better for the market to decide than the regulator, suggesting a technology and application neutral approach may be better.
Conclusion
The above discussion suggests that market failures are unlikely to be a significant concern for the L-band. Where market failures do arise:
The problems would still be present if the spectrum is reserved for a specific purpose/application; and/or
The impact of the problems for the L-band is likely to be small; and/or
Regulatory intervention to reserve the spectrum for a specific use is not the appropriate remedy
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