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1 Introduction 

On June 18 2009 the Commission for Communications Regulation (ComReg) 
published1 the written responses received to its second consultation on the future use 
of the 900 MHz and 1800 MHz spectrum bands, document 09/14. 
  
Since publication of document 09/14, a number of related documents have been 
received from interested parties. In order to further the debate, and in the interest of 
open and transparent more generally, ComReg is publishing non-confidential 
documents received and correspondence that has been exchanged with interested 
parties. 
 
This document contains the following documents listed chronologically. 
 

Description of Document Author Dated 
Correspondence containing questions concerning 
consultation document 09/14 

Telefonica 
O2 Ireland 

April 15 
2009 

Reply to Telefonica O2 Ireland correspondence of 
April 15 

ComReg April 17 
2009 

Correspondence requesting a meeting between 
ComReg and industry representatives 

Vodafone 
Ireland 

May 19 
2009 

Acknowledgement of Vodafone Ireland 
correspondence of May 19 

ComReg May 29 
2009 

Redacted version of Regulatory Impact Assessment 
submission 

Vodafone 
Ireland 

July 20 
2009 

Request for correspondence between ComReg and 
Telefonica O2 as cited on Telefonica O2’s response 
to 09/14 

Hutchison 
3G Ireland 

July 21 
2009 

Reply to Hutchison 3G Ireland correspondence of 
July 21 

ComReg July 23 
2009 

Acknowledgement of Vodafone Ireland 
correspondence2 of August 25 concerning bilateral 
meeting3 with Vodafone Ireland on July 6 

ComReg August 28 
2009 

Reply to Vodafone Ireland correspondence of 25 
August 

ComReg September 
2 2009 

Further follow up correspondence concerning 
bilateral meeting4 with Vodafone Ireland on July 6 

Vodafone 
Ireland 

September 
14 2009 

Correspondence concerning stakeholder statements 
regarding 2.3 GHz equipment availability 

Intel 
Corporation 

September 
29 2009 

Correspondence concerning Vodafone Ireland’s 
proposal published in redacted bilateral minutes 

Hutchison 
3G Ireland 

October 8 
2009 

                                                 
1 See ComReg 09/51s. 
2 Vodafone letter of August 25 was published in redacted form in ComReg document 09/73 
3 The non-confidential minutes of the bilateral meetings held with interested parties are 
published as ComReg 09/73 on www.comreg.ie 
4 The non-confidential minutes of the bilateral meetings held with interested parties are 
published as ComReg 09/73 on www.comreg.ie 



Information Notice  

 

           ComReg 09/99s 
 
 

09/73 
Reply to Hutchison 3G Ireland correspondence of 
October 8 

ComReg October 9 
2009 
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Telefonica O2 Ireland - Correspondence containing questions 
concerning consultation document 09/14 (dated April 15 2009) 
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ComReg - Reply to Telefonica O2 Ireland correspondence of 
April 15 (dated April 17 2009) 
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Vodafone Ireland - Correspondence requesting a meeting 
between ComReg and industry representatives (dated May 19 
2009) 
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ComReg - Reply to Vodafone Ireland correspondence of May 19 
(dated May 29 2009) 
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Vodafone Ireland - Redacted version of Regulatory Impact 
Assessment submission (dated July 20 2009) 

  



Vodafone Ireland Ltd.

Vodafone Regulatory Impact Assessment of 
ComReg’s Proposed 900 MHz Spectrum Licensing
Options

Introduction

As ComReg has not carried out any formal regulatory impact assessment of its 
proposed licensing options for the 900 MHz band as originally set out in ComReg
document 08/57, or the new options as set out in the further consultation document
09/14, Vodafone provides here a high level cost-benefit analysis of the relevant
licensing options.

Vodafone would emphasise that it is incumbent on ComReg, in proposing licensing
options for the 900 MHz band, to conduct the necessary robust and detailed cost-
benefit analysis demonstrating that the benefits of its proposals outweigh the costs.
Although the present analysis endeavours to provide a reasonably comprehensive
assessment of the overall benefits and costs of the available licensing options, it is 
constrained to a significant extent by the lack of information concerning, for example,
the costs that would be incurred by other 900 MHz licensees in the event that they 
were to partially or completely lose 900 MHz spectrum rights of use as a result of an 
adverse auction outcome. ComReg is in a superior position to Vodafone in this
regard given the ability of the regulator to issue directions to operators seeking
relevant information to complete the regulatory impact assessment. In the absence of
full information, Vodafone has in conducting this assessment been required to make
what we consider to be reasonable assumptions regarding a number of cost impacts
of the specified options.

However, the impact assessment carried out here provides robust conclusions
regarding the net benefits of ComReg’s 2 proposed licensing options and the net 
benefits of what Vodafone considers to be the most viable alternative option
available. Our analysis indicates that there are significant risks that costs with a net
present value of between [Redacted] (depending on the amount of 900 MHz
spectrum that could be lost by an existing licensee in an auction process and the
type of remedial action taken) would arise for operators and consumers, under a
range of scenarios, if either of ComReg’s two proposed options were implemented. It
should be noted that this is not a worst case outcome as there is a clear possibility 
that more than one existing 900 MHz licensees could lose some or all of their current
spectrum usage rights in the band, leading to costs for operators and consumers up 
to twice as large as those set out for a single licensee impact.

In contrast, Vodafone’s preferred approach (Licensing Option 3) does not entail any 
risks of substantial costs and incurs only modest costs of implementation. With
regard to the benefits of each of the licensing proposals, it is found that there are no
incremental benefits of options 1 and 2 relative to licensing option 3 that would justify
the risks of substantial costs associated with the former options. Consequently there 
is no economic welfare justification for adopting either licensing options 1 or 2. It is
concluded that licensing option 3, with the largest net benefit of all the options
considered, of [Redacted], is clearly the optimal approach to the future licensing of 
the 900 MHz band and should be selected by ComReg on foot of this assessment.
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Vodafone’s impact assessment of ComReg’s proposed 900 MHz licensing options is 
set out in detail in subsequent sections.

Identification Of The Licensing Options

As the three 900 MHz licensing options set out in consultation document 08/57 have
now been formally set aside by ComReg in favour of the two new proposed licensing
options in the further consultation document 09/14, Vodafone assesses the costs and
benefits of these two options (Licensing Options 1 and 2) relative to the benefits and 
costs of what Vodafone contends is the optimal alternative option available to 
ComReg, hereafter referred to as Licensing Option 3. Licensing Option 3 is 
Vodafone’s preferred licensing option as set out in detail in our submissions to
ComReg documents 08/57 and 09/14. In brief, this licensing option provides for the
long term renewal without auction of the 900 MHz spectrum licences held by existing 
licenses, the expansion of the existing licences from the current 2 X 7.5 MHz
assignments to 2 X 10 MHz assignments, and the allocation of the remaining 2 X 5
MHz of the 900 MHz spectrum band by agreement, or by auction or other 
assignment process as appropriate, to a new entrant to the 900 MHz band. 

Another potential option, the ‘do nothing’ or status quo option considered as a 
standard default option in many regulatory impact assessments, is not applicable
here. Given that existing licences in the 900 MHz spectrum band are due to expire in
2011 and 2015, in the absence of a definitive decision or confirmation by ComReg on
licence extension/renewal or other options, it would appear that operators in these
circumstances would be required to vacate their current spectrum assignments,
leaving this spectrum entirely unutilised. As leaving such important spectrum
frequencies unallocated to any use would impose enormous resulting costs and risks 
of service disruption to existing licensees and their customers, and would be entirely
contrary to the imperative of ensuring efficient spectrum use, this ‘do nothing option’ 
must clearly be excluded from further consideration.

Identification of Benefit and Cost Impacts of the Options 

Introduction

This impact assessment seeks to include within its scope the fullest possible range of 
benefits and costs arising under the 3 licensing options outlined above. These
elements are assessed in terms of their impact on the economy and society as a
whole, and not merely in terms of their impact on particular organisations. As
analysed further below, while some likely impacts of the licensing proposals 
represent benefits for particular organisations, they are in many cases merely 
transfers from one sector of society to another. 

It is a central conclusion of this assessment that the key cost impacts of ComReg’s
two new proposed licensing options would arise in the event that one or more of the 
existing licensees were to fail to obtain any 900 MHz spectrum, or to obtain less 
spectrum than their current assignments in this band. While the probability of adverse
auction outcomes is difficult to determine in advance, and is to some extent a
function of the auction format used (which ComReg has not specified to date), it is
certainly significant given the limited spectrum available and the configuration of
existing licensee’s 900 MHz spectrum rights of use. 
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Many of the impacts considered in this analysis, are readily quantifiable (the costs of
additional base stations, base station upgrades etc.) others, such as the impact on
customers of reduced service quality (increased incidence of dropped calls and
reduced voice quality) in the event that licensees lose access to 900 MHz spectrum, 
are less tangible. There would also be major opportunity costs arising from the 
inability to deploy UMTS in the 900 MHz spectrum by these licensees in this
scenario, and the deferral of launch of innovative new products given the need to
dedicate finite managerial, financial, and technical resources to addressing the
challenge of merely maintaining adequate provision of existing services using 
reduced spectrum holdings. These costs would not be confined to the affected
operator or operators but would also have broad and far-reaching negative effects on
both consumers and the overall national economy. Vodafone seeks here to estimate
both the more readily quantifiable and more intangible impacts of the various
licensing options.

Previous Vodafone Impact Assessment of 900 MHz Spectrum Loss 

In our submission to ComReg’s initial consultation on proposed future licensing
arrangements for the 900 MHz spectrum band (ComReg document 08/57) Vodafone 
set out a high level impact assessment of the indicative costs that would be incurred
by an existing licensee in the event that it had to move to support anticipated future 
levels of demand for mobile services without 900 MHz spectrum, or with a smaller 
allocation of this spectrum than current usage rights for 7.2 MHz of spectrum, within
2 years. This assessment was relatively narrow in scope, focusing only on cost
impacts on the licensee and its customers, and while describing a wide range of 
costs it confined itself primarily to an assessment of the most readily quantifiable 
factors. This previous assessment did not therefore equate to a full cost-benefit
assessment of the available options but was intended to establish that the impact of 
an adverse 900 MHz spectrum auction outcome for one or more of the existing
licensees would be substantial, and to inform the comprehensive cost benefit 
analysis that Vodafone considers as essential for ComReg to carry out prior to any 
final decision being made on optimal future licensing arrangements for the 900 MHz
band.

Benefit Impacts of Licensing Options

Vodafone considers that there would be three main impacts arising from the
implementation of the licensing options that could be regarding as being in the 
category of benefits. These are: 

� The welfare effects from an increase in the number of operators in the
market

� Revenues that would accrue to the state as the result of the holding of 
an auction (in the case of ComReg’s proposed licensing options)

� The impact of liberalisation in facilitating deployment of non-GSM
technologies in the 900 MHz band 
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The alleged beneficial welfare effect from an increase in the number of mobile 
operators is essentially the only impact of the 900 MHz licensing proposals that has
been explicitly quantified by ComReg in the course of the consultation document to
date (as set out in ComReg document 08/57). ComReg’s base case estimate of the
increase in total economic welfare resulting from an increase in the number of market
players (on the basis of ComReg’s assumptions) from 4 to 5 is €206m. Vodafone set 
out a detailed critique of ComReg’s welfare analysis that led to this estimate in our 
submission to the initial consultation document. Among other factors, Vodafone
highlighted the inappropriate use of a Cournot model of competition, and inaccurate
assumptions regarding future trends in mobile ARPUs in the modelling exercise 
which lead us to believe that the welfare benefit from such a change in market 
structure would, at a minimum, be considerably less than that estimated by ComReg.

However Vodafone notes that even if ComReg’s estimate of the welfare effect from 
an additional 900 MHz licensee were accurate it does not constitute a particular 
benefit arising solely from ComReg’s current licensing proposals that establishes the
case for using this option rather than the preferred alternative licensing approach
suggested by Vodafone. The claimed positive welfare effect resulting from an
additional market entrant would also arise as a result of the licensing approach
recommended by Vodafone as, even if each of the existing 900 MHz licensees were
to obtain a 10 MHz assignment in the band, a 5 MHz block of spectrum would remain
available to be taken up by a new entrant licensee as a result of an auction or other
award process for this spectrum block. This estimated benefit of entry by an
additional operator of €206 million is therefore included in the assessment of the net
benefits/costs of each of the 3 licensing options examined.

This approach does not take account of the possibility that an existing network 
operator currently without spectrum usage rights in the 900 MHz band, the mobile
operator ‘3’, could be the successful bidder for the spectrum available for a new 
entrant. In this case the €206 million benefit estimated by ComReg from an entirely 
new entrant to the mobile market would not arise and the net benefit from each of the
proposed licensing proposals would be lower than our net benefit estimates by this
amount.

With regard to the revenues that would accrue to the state from the holding of an
auction, these would not represent a positive increment to overall economic welfare
but rather (setting aside the issue of possible adverse effects on economic incentives
for producers and therefore dynamic efficiency) would constitute a transfer of
economic surplus to the public sector which would be offset by a decline in the sum
of both private consumer surplus and producer surplus. However it is not the case
that the overall effect of this transfer would be neutral with respect to overall surplus.
Indeed as the transfer of resources would be from one of the most efficient areas of
the private sector (the electronic communications sector being among the most
effective areas in which to deploy funds in terms of its beneficial impact on economy
wide productivity) to the public sector (which is generally recognised to be a less 
efficient sector in which to employ funds) there would be a high opportunity cost from 
this transfer that would likely leave society significantly worse off overall. As this
effect, while significant, is particularly difficult to quantify, it is conservatively assumed
for the purposes of the current assessment that a cost from less efficient deployment
of resources transferred does not arise. As this impact of ComReg’s licensing
proposals would represent primarily a redistribution of economic surplus rather than 
an incremental gain for overall economic welfare, Vodafone contends that it is not a
relevant factor to be included in the assessment of the net benefits/costs of each of
the 3 licensing options examined.
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The final, and most significant, of the benefits of the licensing options arises from the
fact that they would liberalise the use of 900 MHz spectrum, thereby allowing the
deployment of advanced wireless broadband services, using technologies such as
UMTS, on a much more widespread basis (in terms of population and geographic 
areas covered) than is currently economically feasible. This benefit is of major 
national economic and social significance as it will contribute to addressing the
Digital Divide, with associated benefits in terms of enhanced social inclusion, and
improved economy wide productivity, among other positive impacts. The net present 
value of the benefits of liberalising spectrum rights of use in the 900 MHz band are
considerable but difficult to establish with a high degree of accuracy in the absence
of a detailed modelling exercise. As to Vodafone’s knowledge no comprehensive
quantification of the benefits of 900 MHz liberalisation has been undertaken on an
Ireland specific basis to date, a quantitative estimate of these benefits is here
conservatively derived from studies of facilitating mobile use of the Digital Dividend 
spectrum. While information from a specific assessment of the benefits of 900 MHz
spectrum liberalisation would be preferable, the fact that a key benefit from mobile
use of the Digital Dividend spectrum is, like the liberalisation of the 900 MHz band, 
anticipated to be the deployment of advanced wireless broadband services using that
spectrum, it is clear that there are some important similarities between both
frequency bands that can assist estimation of the benefits of liberalisation.

Vodafone notes that the Spectrum Value Partners report “Getting the most out of the
digital dividend – allocating UHF spectrum to maximise the benefits to society” found
that allocation of some digital dividend spectrum to mobile would generate additional
value of between €63bn and €165bn NPV over 20 years (the results differed from 
country to country, and between demand scenarios). The study did not specifically
consider Ireland in detail. However, a simple calculation based on the Irish 
GNP\mobile multiplier (given in the SVP report) would give an estimate of the
incremental value of between €1 billion and €3billion from allocating Digital Dividend 
spectrum to mobile use, again depending on demand scenarios. 

As the propagation characteristics of 900 MHz spectrum are less favourable than the
Digital Dividend spectrum, the benefits of 900 MHz liberalisation could be expected
to be somewhat less than facilitating mobile use of the Digital Dividend spectrum for
similar purposes (the provision of innovative new products such as advanced
wireless broadband services). Vodafone considers that a very conservative 
assumption of the net present value of the benefits to overall economic welfare of
900 MHz spectrum liberalisation, with reference to the results of the Spectrum Value
Partners study, would be [Redacted]. This positive welfare effect of liberalisation of
use of the 900 MHz spectrum would arise as a result of all of the licensing options
considered, both those set out by ComReg, and Vodafone’s proposed option, as all
make provision for the liberalisation of use of spectrum in the 900 MHz band.
Vodafone notes that ComReg’s proposed Option 2, involving a restriction on the
liberalisation of any spectrum that would be retained by existing licensees under a
limited extension of their existing spectrum usage rights, would lead to lower benefits
from liberalisation than the other licensing options. However this element is reflected 
in the costs to an existing licensee of an adverse 900 MHz auction outcome set out in
the section on costs and to avoid double counting it is not explicitly considered here.
The conservative estimate of the overall benefit of liberalisation of use of the 900 
MHz band of [Redacted] is therefore included in the assessment of the net
benefits/costs of each of the 3 licensing options examined.

Vodafone would note that an additional relevant benefit from ComReg’s proposed
900 MHz licensing options would arise if there were reasonable grounds for believing
that new entrant operators that could obtain the spectrum usage rights of existing
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900 MHz licensees as a result of an auction process would be more efficient than
those existing operators. However ComReg has provided no evidence demonstrating 
that this is likely to be the case, or even referred to this possibility. The robust 
competition and dramatic price reductions in mobile services observed in this market 
over a number of years are not consistent with such a situation and Vodafone would 
contend that this possible benefit is not therefore applicable.

As none of the licensing options considered (both the 2 new options currently 
proposed by ComReg, and Vodafone’s preferred licensing option as previously
outlined) provides unique benefits to economic welfare relative to the alternatives, the 
benefits are not determinative of which of the 3 licensing options is optimal. The
assessment of which of the available licensing options is best therefore relies on the
analysis of the costs that would arise (or have a significant probability of occurring)
under each option.

Cost Impacts of Licensing Options 

Vodafone has carried out a high level assessment of the likely costs to an existing
licensee and its customers that would arise in the event that it was to lose all or part
of its 900 MHz spectrum usage rights from mid 2011 resulting from failure to bid
successfully in a competitive spectrum award process as proposed by ComReg.
Vodafone considered 2 spectrum loss scenarios:

Scenario 1: Reduction of 900 MHz spectrum allocation from 7.2 MHz to 5 MHz from
2011

Scenario 2: Loss of Entire 900 MHz spectrum allocation from 2011 

Scenarios 1 or 2 could arise under ComReg’s proposed licensing option 1 (Single
Auction Approach) whereas for the purposes of this analysis it is assumed that only
Scenario 1 could occur in the case of licensing option 2 (Multi-Phased Approach) on
the basis that existing licensees would be granted an extension on at least 5 MHz of
their existing 900 MHz assignment until 2015. 

An alternative scenario, where an existing licensee was successful in bidding only for 
spectrum blocks which would not be available to use until mid 2015 is regarded as
equivalent to scenario 2 in terms of its cost and disruption impact. This is reasonable
as an existing licensee may not have access to 900 MHz spectrum in these blocks
for a period of 4 years from the expiry of its existing licence and would be presented
with the same options in terms of remedial actions as under scenarios 1 and 2. 

Vodafone also considered the most plausible options available to an existing licensee
to attempt to maintain existing service, and mitigate the impact on customers, under 
the two spectrum loss scenarios outlined. Two options based on the implementation,
from a theoretical standpoint, of equivalent capacity and coverage as currently 
provided by the existing 900 MHz network and spectrum allocation using either 1800
MHz spectrum or 2100 MHz spectrum within the available 2 year timeframe were
considered:
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Implementation Option 1: Re-engineer network to obtain required capacity through
reliance on 1800 MHz spectrum 

Implementation Option 2: Re-engineer network to obtain required capacity and 
coverage through reliance on 2100 MHz spectrum

Vodafone considers that Implementation Option 1 would be preferable to
Implementation Option 2 given the relatively lower costs of building out network 
capacity at 1800 MHz rather than 2100 MHz. However given the current uncertainty 
around continued access to 1800 MHz spectrum after initial expiry of current licences
from the end of 2014, the cost impact of the alternative option of building out the
required network capacity and coverage to support forecast network traffic levels in
the year 2011 using 2100 MHz spectrum have also been assessed. 

[Redacted]

Although spectrum optimisation techniques have already been extensively deployed
in mobile networks, the options assume that further deployment of spectrum
optimisation techniques would be used to increase effective capacity on the network
of an affected existing licensee to the fullest extent possible, consistent with
maintaining acceptable quality of service for end users. 

The costs quantified by Vodafone in its assessment include the costs of spectrum 
optimisation techniques that could be deployed, the costs of upgrading existing base 
station sites (network component costs etc.), the costs of acquisition and construction 
of  additional new base station sites that would be required (costs of negotiating
planning permission, network component costs), network frequency re-tuning costs,
increased opex costs (rent and energy costs associated with the increased number
of base stations), costs of decommissioning and removing 900 MHz equipment
(applicable under Scenario 2), and [Redacted].

The substantial size of these costs arises from the fact that neither the 1800 MHz nor
the 2.1 GHz spectrum assignments of existing licensees are capable of being readily 
substituted for their 900 MHz spectrum assignment in the key role the latter plays in 
the provision of communications services to subscribers. The current use of 1800 
MHz spectrum by mobile operators in their networks, for example, is primarily to 
reinforce capacity in areas of high traffic demand and it is not possible to transition
the network to using this spectrum in place of lost 900 MHz spectrum for purposes of
providing wide area coverage either quickly or without prohibitive cost.

A number of other less readily quantifiable but nonetheless substantial costs such as
the negative impact on quality of service to end users (increased congestion and
dropped call rates) and the opportunity cost of being unable to deploy UMTS 
technology in the 900 MHz band with a reduced allocation, or no holding of 900 MHz 
spectrum, are also assessed and estimated in the analysis. These are vital impacts 
that must be considered in a comprehensive cost benefit analysis. 

For the purposes of the analysis Vodafone has made the entirely unrealistic 
assumption that the totality of these costs would be incurred fully over the 2 year
period between the conclusion of the proposed 900 MHz spectrum auction in mid-
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2009 and the expiration of existing 900 MHz licences (those of Vodafone and O2) in
mid-2011. In reality the acquisition of the necessary additional new base station sites, 
for example, would take substantially longer than 2 years, if the necessary sites could
be obtained at all (due to planning difficulties etc.), while limited labour and technical 
resources would constrain the rate of new site upgrades and other activities required
so as to make the 2 year timeframe for execution of the options completely unviable. 
The cost estimates provided are essentially theoretical given that a 2 year
timeframe for execution would for practical purposes be impossible to achieve. 

Vodafone has in addition had to make a range of simplifying assumptions in order to
make the cost modelling exercise manageable. Many of these assumptions, such as
the assumption that 3G customers are spread uniformly across the network, are 
optimistic in terms of the deriving the costs of implementing the previously outlined
options and therefore understate the difficulties and costs associated with
implementation.

While Vodafone has of necessity had to rely on its own network and cost information
in deriving the cost impacts of 900 MHz spectrum loss under the 2 scenarios
considered, we have incorporated an adjustment to this information to better reflect
the costs facing a ‘generic’ existing licensee in the event of an adverse spectrum loss
scenario arising from an auction.

The combination of the two possible spectrum loss scenarios with the two
implementation options considered by Vodafone gives four estimates of the net
present value of the likely cost impact to an existing 900 MHz licensee in the event
that it was to be unsuccessful in an auction. A discount rate of 10% has been used in
obtaining the net present value of these costs, which is more conservative than the
5% discount rate used by ComReg in its estimation of the net present value of the
benefits of facilitating an additional entrant to the mobile market using 900 MHz
spectrum.

The results of Vodafone’s assessment under each scenario and implementation 
option in terms of both additional base stations required to be built and upgraded, 
and the overall costs, are set out in the tables below:

Table1: Indicative Number of Additional Base Stations/Upgrades of Existing Sites 

[Redacted]

Table 2: Estimated Costs of 900 MHz Spectrum Loss (millions of euros)

[Redacted]

Estimated Costs of 900 MHz Spectrum Loss

Vodafone has estimated that the realisation of Scenario 1 following the conclusion of
the proposed 900 MHz spectrum auction would require Vodafone to roll out 
[Redacted] sites, and to upgrade [Redacted] sites under Implementation Option 1,
and to roll out [Redacted] new sites and upgrade [Redacted] existing sites under
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Implementation Option 2. Even assuming the extensive use of spectrum optimisation 
techniques [Redacted] to increase the effective capacity of the 900 MHz network
under this scenario, the net present value (NPV) of the costs of implementation
would be approximately [Redacted] under Implementation Option 1 and [Redacted]
under Implementation Option 2. In addition, the increased number of sites required to 
provide broadly sufficient capacity and coverage for estimated 2011 network traffic 
levels [Redacted] would permanently increase operating costs by [Redacted] per
annum under Implementation Option 1 and by [Redacted] under Implementation
Option 2. The NPV of these permanently increased network operating costs for the
respective options at the indicated discount rate would be [Redacted].

With regard to the more intangible costs of these scenarios, as it would not be
practically possible for an existing 900 MHz licensee to phase in the required new
network capacity in a short 2 year timeframe, sharply increased congestion rates and
a minimum estimated [Redacted] increase in dropped call rates would adversely 
affect end-users for an extended transition period. This would have a material
adverse impact on mobile customers, experienced in terms of reduced voice quality
and lower data speeds. 

These costs would also be experienced not only by the subscribers of the operator or
operators attempting to maintain service provision without 900 MHz spectrum (or a
reduced allocation), but also by subscribers of other networks when contacting
subscribers of the affected operator. There would also be additional substantial
impacts on other operators in the context where national roaming agreements and
MVNO agreements were in place. If the capacity of an existing licensee’s network
were reduced by the partial or complete loss of its 900 MHz spectrum usage rights
then its ability to offer wholesale services and to compete in the wholesale market 
would be impaired or eliminated. The quality and coverage problems for the affected
operator’s customers caused by the loss of 900 MHz spectrum would inevitably also
affect the customers of competitors when the latter would be on the affected
operator’s network, either as a result of national roaming deals or as customers of a
MVNO. At a minimum, it would be likely that the affected operator would be unlikely
to renew any existing national roaming agreements where it was the hosting network,
and it would likely not be in a position to host new MVNOs or to renew existing
MVNO agreements on the expiry of their term.

The likely inability of the operator(s) affected by loss of 900 MHz spectrum to
compete in the wholesale market, at least for an extended period of time, would
soften competition in the mobile market at the wholesale level. Any reduction in the
number of players capable of effectively competing in the wholesale market would
reduce the bargaining power of new entrants vis a vis the remaining operators 
capable of hosting them as MVNOs and would restrict the opportunity for new 
entrants to augment their effective network coverage through national roaming 
agreements. The intensity of retail competition would diminish markedly as a result
which would negatively impact customers in terms of the choice, quality and price of
communications services available to them. 

There would also be major opportunity costs arising from the inability of the affected 
licensee to deploy UMTS in the 900 MHz spectrum in this scenario, and the deferral 
of launch of innovative new products given the need to dedicate finite managerial,
financial, and technical resources to addressing the challenge of merely maintaining
adequate provision of existing services using reduced spectrum holdings. These
costs would not be confined to the affected operator or operators but would also have 
broad and far-reaching negative effects on both consumers and the overall national 
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economy. This would be reflected in a large decline in consumer surplus over the
relevant period. 

The calculation of consumer surplus is notably difficult and for the purposes of
estimating the impact of the less tangible costs of spectrum loss on consumers,
already highlighted, Vodafone takes as a starting point the estimate of combined
consumer and producer surplus (total surplus) from the mobile industry for 2004 of 
€1,625m as set out in ComReg document 05/01a, ‘Preparing the Radio Spectrum
Management Strategy for 2005-2007’. It is undoubtedly the case that consumer 
surplus has increased significantly in the intervening period, as the importance of
these services to consumers has increased but given the uncertainty around this
value it is conservatively assumed that this value has remained unchanged. Given
the robust competition observed in the market, it is reasonable to assume that the
majority of the economic surplus now accrues to consumers. Vodafone
conservatively assumes that the ratio of consumer to producer surplus is split in a 2:1
ratio. If 30% of this consumer surplus accrues to the customers of the network
operator affected and the surplus of these consumers is assumed to decline by 25%
as a result of the deterioration in service quality and delay in innovation arising from a
loss of 900 MHz spectrum by Vodafone then this would mean a present value of
lost consumer surplus of approximately €154 million to the customers of the
existing licensee that was unsuccessful in a 900 MHz spectrum award process.

In a competitive market it is probable that Vodafone, or another existing licensee that
lost access to 900 MHz spectrum, would be required to provide substantial price
discounts and other incentives to existing customers to compensate for reduced
service quality and lack of innovative new services relative to other operators. In this
case some portion, but not all, of the impact would fall in terms of a further reduction
in producer surplus. However the €154 million estimate would remain valid in terms 
of an additional negative impact on total welfare (the sum of consumer surplus and
producer surplus).

However, as already highlighted, the adverse impact of the various spectrum loss
scenarios would not be confined to existing 900 MHz licensee(s) affected and their
customers, but would also negatively affect the customers of other operators both in 
terms of reduced customer experience when calling customers of the affected 
operators or when on the networks of the affected operators as a result of national 
roaming agreements. Also these other mobile subscribers would be affected by
softer retail competition arising from a reduction in the softening of competition in the 
mobile market at the wholesale level for the reasons previously described.

Vodafone makes the very conservative assumption that the consumer surplus 
of subscribers other than those of the licensee directly affected would decline 
by 5% over the relevant period, leading to net present value of additional loss
of consumer surplus of approximately €72 million. 

Combining the readily quantifiable and more intangible costs that would arise 
if Scenario 1 were realised gives a range of between [Redacted] depending on
whether 1800 MHz spectrum or 2100 MHz spectrum would be used to build out
equivalent coverage to that currently provided using 900 MHz spectrum. 

Vodafone has estimated that if an existing licensee were unsuccessful in obtaining
any spectrum licences in the 900 MHz band in a proposed auction process (Scenario
2) then it would be required to engage in a vast project to roll out [Redacted] new 
base station sites and to upgrade over [Redacted] existing base station sites under
Implementation Option 1, and to roll out [Redacted] new base stations sites and to 
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upgrade [Redacted] existing base station sites under Implementation Option 2.
[Redacted] The costs of Implementation of Option 1 are estimated to be [Redacted],
with the costs of Implementation Option 2 being [Redacted] higher than Option 1
[Redacted]. In addition, the vastly increased number of base station sites required 
would permanently raise the annual network operating costs (energy costs, rental
costs, maintenance costs) by [Redacted] under Implementation Options 1 and 2,
giving a NPV of these cost increases with a 10% discount rate of [Redacted].

Combining these costs with the €226 million (€154 million + €72million) 
estimated costs of service disruption and precluded innovation estimated
previously for both customers of the existing licensee and the subscribers of 
competitors that would arise if Scenario 2 were realised gives a range of  costs
of [Redacted]. The exact cost would depend on whether 1800 MHz spectrum or 
2100 MHz spectrum would be used to build out equivalent coverage to that currently
provided using 900 MHz spectrum.

It must be emphasised that there is no practical possibility that either Options 1 or
Option 2 could be implemented within a 2 year timeframe. It would take many years
to complete the network build programme required by either of the two options while 
the adverse effect on quality of service would be immense.

That costs of this magnitude would be required for operators to maintain service 
provision in the event of losing all or some of their existing holdings of 900 MHz
spectrum, with the associated negative implications for innovation and quality of 
service, clearly demonstrates the costs and risks arising from ComReg’s spectrum
auction proposals far outweigh any conceivable benefits.

Moreover the analysis to this point has only considered the case where a single 
mobile operator with an existing licence in the 900 MHz band were to partially or
entirely lose access to 900 MHz spectrum usage rights. However there is clearly a
possibility that more than one existing 900 MHz licensee could lose some or all of its
current 900 MHz spectrum usage rights in a competitive auction process. If the costs
to the second unsuccessful operator of partial or total 900 MHz spectrum loss were
comparable to those of the other unsuccessful operator then additional costs in the
order of [Redacted], depending on the spectrum loss scenario and implementation
option, could be incurred in addition to those previously set out. 

Overall Costs of Licensing Options Analysed

Relating the results of the cost analysis above to the 3 licensing options considered
in this impact assessment, the costs of ComReg’s proposed licensing option 1
(Single Auction Approach) are estimated to be between [Redacted] in the event that
an adverse outcome, where a mobile operator such as Vodafone were to lose part or 
all of its current allocation of spectrum, were to occur. The exact level of the costs
would depend on whether all, or only part, of an existing licensees’ existing 900 MHz
spectrum allocation were lost as an outcome of a competitive spectrum award
process, and the implementation option used by the operator to seek to maintain
equivalent services to its customers as at present using spectrum usage rights in
other frequency bands. 

The costs of ComReg’s proposed licensing option 2 (Multi Phased Approach) are 
estimated to be between [Redacted] in the event that an adverse outcome in a
competitive award process were to occur. Potential losses here are lower as the
possibility of the loss of all 900 MHz spectrum (assuming a favourable outcome on
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application for an extension of existing spectrum usage rights for at least 5 MHz of
both Vodafone and O2’s spectrum) is not considered. However the intangible costs
are assumed to remain unchanged given that restrictions on liberalisation of
spectrum, and the lack of sufficient spectrum to refarm 900 MHz spectrum to 3G for
existing licensees given the need to maintain GSM service to their customers, means
that there are also serious adverse implications for innovation in this scenario.

In the event that adverse auction outcomes under licensing options 1 or 2 were to be
realised for two existing licensees, costs would be substantially higher, in line with
the estimates previously set out above. 

Licensing option 3 (Vodafone’s preferred option) in contrast to the two licensing
options proposed by ComReg, does not entail any risk of imposing substantial costs
on mobile operators and their customers as a result of adverse spectrum auction 
outcomes. This is the case as the renewal of existing 900 MHz licences, and the
assignment of 10 MHz allocations to existing licensees, would be concluded on an 
agreed basis under this licensing option. The cost of licensing option 3 is therefore
very low, being largely the costs associated with implementing the agreed approach
through engagement with the licensees [Redacted].

Vodafone notes that as an auction process must occur under each of ComReg’s 2
proposed licensing options. Vodafone conservatively assumes that the cost of 
running this auction, and the costs of all stakeholders participating, would be
[Redacted]. An auction is not necessarily required by licensing option 3, although 
this possibility is not excluded, as the remaining 5 MHz block of unallocated spectrum 
could also be assigned by administrative assignment, or another transparent
allocation process to a new entrant to the 900 MHz band. 

Assessment of Net Benefits of the Licensing Options 

Vodafone notes that in the case where ComReg’s licensing options 1 and 2 were to
result in a favourable outcome for all of the existing licensees (with each of the 3
mobile operators currently licensed in the 900 MHz band obtaining 10 MHz of paired
spectrum) there would be no material difference between the net benefits to society
arising from the implementation of any of the three licensing options considered in
this analysis. All 3 licensing options would yield the same benefits in terms of
permitting scope for market entry of an additional network operator (estimated by 
ComReg as a NPV of €206 million) and facilitating the deployment of innovative new
services in liberalised 900 MHz spectrum (conservatively estimated by Vodafone as
having a NPV of €300 million). The only costs would be those incurred by the
regulator in administering, and licence applicants in participating in, the competitive
award process or in reaching an industry agreement. The present value of the net
benefits of each of the 3 licensing proposals would exceed [Redacted] under each 
option.

However it is not the case that ComReg’s proposed Licensing Options 1 and 2 would 
lead to such a favourable outcome for all of the existing licensees with any certainty.
Indeed as previously outlined there is a considerable risk, given the limited amount of 
900 MHz spectrum available and the configuration of existing licensee’s spectrum
assignments, that one or more of the existing licensees would lose part or all of their
current 900 MHz spectrum usage rights as a result of the spectrum auction
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processes that would arise under both of ComReg’s proposed licensing options. The
estimates of the present value of the net benefits from ComReg’s proposed licensing
options under the 900 MHz spectrum loss scenarios analysed are compared with the
present value of the net benefits obtained with certainty under Vodafone’s proposed 
Licensing Option 3 in the table below.

Table 3: Net Benefits of Licensing Options (millions of euros) 

[Redacted]

The range of the present value of the net benefits estimated for Licensing Options 1 
and 2 relates to the dependence of the final net benefit figure on whether an existing
licensee lost part or all of its existing spectrum assignment and on whether either the
1800 MHz or 2100 MHz frequencies were relied on by the existing licensee to
provide comparable service as currently to its customers following loss of 900 MHz
spectrum usage rights.

In the case where an existing licensee obtained no 900 MHz spectrum as a result of
a single auction for the entire 900 MHz band (Option 1) and was compelled to re-
engineer its network to maintain equivalent service as before to its customers on the 
basis of reliance on 2100 MHz spectrum (given the uncertainty around continued
availability of 1800 MHz spectrum from 2015) then the net present value of the 
benefits would be negative. Not only would all of the potential benefits of spectrum 
liberalisation and any additional market entrant be completely offset, but estimated 
costs, net of all benefits, with a present value of [Redacted] would be imposed on
society.

Even in the case where an existing licensee were to lose only 2.2 MHz of their 
current 7.2 MHz paired allocation of 900 MHz spectrum held under an existing 
licence as a result of an auction process under either of ComReg’s proposed
licensing options, the net benefits of both licensing options 1 and 2 would be very 
substantially lower [Redacted] than the estimated [Redacted] of net benefits from 
Vodafone’s preferred option that would be achievable without any risk of an adverse
auction outcome. 

It is essential to highlight that there is also a clear possibility under ComReg’s
proposed licensing options that more than one existing 900 MHz licensees could lose
some (under either Option 1 or 2) or all (under Option 1) of their current spectrum
usage rights in the 900 MHz band, leading to costs for operators, consumers, and the
wider society that would be [Redacted] larger than in the case of a single operator. 
In this possible adverse outcome of an auction process required under either of
ComReg’s proposed licensing options, the net benefits of both licensing options 1
and 2 would be negative.

It is clear from Vodafone’s assessment of the net benefits of the licensing options
that while licensing options 1 and 2 as proposed by ComReg entail significant risks of
imposing potentially enormous costs on mobile operators and their customers, the
costs of Option 3 would be minimal. This is reflected in the much lower estimated net
benefits of ComReg’s proposed licensing options (and under some scenarios 
negative net benefits) relative to the large net benefits realisable without significant
risk under Vodafone’s preferred licensing approach (Licensing Option 3). 
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The spectrum loss scenarios analysed above are, of course, not certain to occur as a
result of ComReg’s two new proposed licensing options, and it may even be the case
(although it is difficult to determine in the absence for example of clarification of the
auction format that would be used) that there is only a modest probability of adverse
auction outcomes for existing 900 MHz licensees being realised. However given the
limited amount of 900 MHz spectrum available, and the current configuration of 
existing licensees’ spectrum assignments, the risk of negative outcomes certainly 
exists and is non-negligible. 

Given the enormous costs to operators and consumers in terms of increased costs of
provision of existing services, reduced service quality or possible service disruption,
and delayed or inhibited innovation that would result from adverse auction outcomes 
however, there is no justification whatever for ComReg to propose licensing options
that pose even a modest risk of such outcomes occurring. This is particularly the 
case when there are no unique benefits from ComReg’s new licensing proposals
relative to Vodafone’s preferred option to offset the costs of adverse auction
outcomes, and when the costs of Vodafone’s preferred approach would be modest. 

In the context where there are no incremental benefits of options 1 and 2 relative to
licensing option 3 that would justify the risks of substantial costs to operators, 
consumers, and the wider society associated with them, it is evident that there is no
economic welfare rationale for their implementation. Vodafone submits that Licensing 
option 3 is clearly the optimal approach to the future licensing of the 900 MHz band
and should be selected by ComReg on foot of this assessment. 
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14 September 2009 
 
 
 
Mr Samuel Ritchie 
Manager Spectrum Operations 
Commission for Communications Regulation 
Irish Life Centre 
Lower Abbey Street 
Dublin 1, 
 
 
 Re: Vodafone's follow up letter concerning issues discussed during bilateral meeting of 9 July 
 
 
 
Dear Samuel, 
 
Thank you for your response to Vodafone’s letter following up on issues discussed at the 9 July bilateral meeting in 
relation to ComReg’s ongoing 900 MHz and 1800 MHz spectrum consultation.   
 
Vodafone has separately provided a non-confidential version of our letter of 25 August as requested and 
appreciates that the points raised in this correspondence will be taken into account in ComReg’s further response to 
consultation.  
 
With regard to ComReg’s preliminary observation regarding the role of 1800 MHz spectrum use in the cost and 
service implication analysis, Vodafone acknowledges that our existing 1800 MHz spectrum rights of use are not due 
to expire until the end of 2014. However we consider that it would not be appropriate to plan on utilisation of our 
existing 1800 MHz spectrum rights of use to compensate for a reduced 900 MHz spectrum allocation. This is 
because the remaining period to expiry of the existing 1800 MHz usage rights is too short and there is no visibility 
around whether Vodafone will continue to have access to 1800 MHz spectrum from 2015.  
 
Currently Vodafone’s spectrum licence in the 2.1 GHz band confers the only rights to use frequencies that are 
available to us with certainty over the longer term (with an initial expiry date of 2021). If Vodafone were to proceed 
to accommodate a reduced 900 MHz spectrum allocation using 1800 MHz spectrum rather than 2.1 GHz spectrum 
then we would face a significant risk of having to engage in a further substantial and costly implementation 
programme within the next 3-4 years in the event that we were to fail to obtain renewal of our existing 1800 MHz 
spectrum usage rights. This would not be consistent either with efficient business planning or with the promotion of 
the welfare of our customers. 
 
 
Yours Sincerely, 
 
 
 
Gerry Fahy 
Strategy Director    

Your ref:   
Our ref:   
M   
T   
F   

Vodafone Ireland Limited 
MountainView, Leopardstown, Dublin 18, Ireland 
T - +353 (0)1 203 7777  F - +353 (0)1 203 7778  W - www.vodafone.ie 

Registered Office: MountainView, Leopardstown, Dublin 18. Registered in Ireland No. 326967 
Directors: Charles Butterworth (CEO) (UK), Gerard Fahy, Alfred Kane, John Kent (UK), Daniel Maher, John Otty (UK), Brian Patterson (Chairman). 
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