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ALTO is pleased to respond to the Consultation on Next Generation Access – 

NGA, Remedies in Wholesale Regulated Markets. 

 

ALTO welcomes the Consultation as a way of ensuring alignment of strategic 

priorities, price control, cost control, and transparency.  It should also provide a 

degree of regulatory certainty, which can have the effect of encouraging 

investment in the communications market. 

 

NGA deployment in Ireland is only in its infancy and there is considerable 

uncertainty about who will invest and where this investment will be targeted. As a 

result, ComReg may be premature in attempting to define markets and impose 

regulatory obligations in relation to NGA network infrastructure that is not yet in 

place. 

 

The Consultation focuses solely on wired Next Generation Access – NGA, 

networks and not on equivalent mobile networks using Long Term Evolution – LTE, 

technologies. It appears to be the case that any proper analysis by ComReg of 

NGA deployment in Ireland should probably include LTE within its scope. 

 

ComReg’s regulatory policy must be framed such that it enables all NGA 

infrastructure investors to exact a fair return. 

 

Competition is the best way to guarantee real consumer choice and the availability 

of innovative, differentiated, scalable and affordable products and services, 

including advanced broadband services, at the most competitive rates. In seeking 

to lay down the ground rules for NGA regulatory policy, ComReg should continue 

to promote strong competition. 

 

Proposals by ComReg to mandate full access to eircom’s duct facilities may 

currently be inappropriate and premature Instead, it would make much more sense 

that a full and proper consultation take place with industry and that duct sharing 
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encompasses all forms of passive infrastructure and not just those within the 

communications sector to ensure that all such infrastructure is used to speed up 

and lower the cost of NGA deployment.  

 

In assessing a future regulatory framework for wholesale NGA services, it would 

appear to be appropriate for ComReg to define wholesale markets for regulatory 

purposes that are national in scope. To the extent that ComReg might consider 

defining sub-national markets for such services, it should only do such as a trigger 

for deregulation in instances where multiple NGA networks have been deployed 

and ensure that any new measures do not undermine existing investments. ALTO 

believes that there is a strong risk that deregulation at the wrong time will create 

market and regulatory failures of catastrophic proportions. 

 

eircom continue to enjoy enduring dominance, 68.0% of the DSL Retail Market and 

97% of the WBA market when eircom self supply is included [ComReg Q2 2010 

figures]. Through vertical integration eircom also control the supply of services to 

the Wholesale Physical Network Infrastructure Access – WPNIA, market (formally 

the market for wholesale unbundled access (including shared access) to metallic 

loops and sub loops – commonly known as the Local Loop Unbundling Market).  

 

The WPNIA market equals circa 3% of the DSL Retail Market.  

 

The supply problems to the LLU (now WPNIA) market are well documented on the 

ComReg Web site going back many years, and yet industry continues to 

experience what ALTO considers are supply restrictions in the WPNIA market 

limiting the ability of operators to compete. The lack of transparency of Equivalence 

of Input – EoI, between that which eircom supplies itself compared to that supplied 

to other operators remains a deep rooted problem in Ireland and we are seeking 

that ComReg establish a price control regime that provides the incentive for eircom 

to resolve the current issues. Moreover, eircom have indicated to industry that they 

are intending to maintain closed self supply of order handling and services for their 
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own downstream businesses going forward for future WPNIA fibre products. This is 

unacceptable for the market in Ireland. 

 

ALTO welcomes and supports the ComReg’s price control proposals, which 

observe the need to limit eircom’s ability to disrupt and potentially distort the 

market with price changes within those boundaries to suit eircom’s commercial 

benefit. We consider the price change process should be regulated by ComReg so 

that eircom cannot alter their pricing without passing margin tests developed by 

ComReg and giving not less than three months prior notice to industry.  

 

ALTO welcomes the clear and logical recognition that ‘economic space’ be 

maintained between NGA and other regulated offerings, e.g., WPNIA.   

 

ALTO notes that the fixed market in Ireland has been subject to what can be 

characterised as aggressive block and hold behaviours by the incumbent over the 

past two to three years (some may suggest longer).  

 

ALTO members have invested heavily in their own networks in Ireland, however 

this investment has not generated the returns that one would associate with a 

competitive market. We call on ComReg to strive to set relevant, measurable and 

attainable benchmarks that will make real differences and genuinely benefit 

consumers, competition and innovation in the Irish market. 

 

It is ALTO’s view that competition in Ireland has been severely hampered by the 

elements mentioned above, in addition to an incumbent operator whose owners 

have failed to make the appropriate investment to the benefit of their (wholesale) 

customers and ultimately to end users. 

 
ALTO suggests that some form of funding or gap / digital dividend funding may be 

the most appropriate solution to the issues faced in Ireland at this time. 
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Response to Consultation Questions: 

 
Facilitating competition and encouraging efficient investment 
 
Q. 1. Do you consider that the risks identified above are those most closely 

relevant to investment in NGA? What might be the degree of impact of such risks, 

how might they change over time and how might they be quantified? Please 

explain your reasoning.   

 

A. 1. Is addressed below under two distinct headings: 

Investment in Key Urban Locations 

Investment by certain new entrant operators in focussed NGA rollouts and the 

support of a vibrant triple play services including television, has created a new 

competitive dynamic in the most lucrative consumer customer locations in Ireland. 

We believe the clearest NGA risk to eircom is already being demonstrated in the 

market by natural loss and attrition of its customer base and revenue in certain 

locations.  Our view is this will force eircom to commercially and incorrectly invest 

(the further �100 million recently announced) in NGA solutions in the same 

locations as new entrants, to the detriment of other locations. This in turn will force 

eircom’s focus to protecting its own retail business and is a huge competitive risk to 

other providers using eircom’s wholesale platform(s).  

 

In terms of the risks identified, new entrant operators appear to be demonstrating 

NGA works in Ireland. The key issue for eircom is how to catch up and how do they 

build a package to compete with triple play including television. ALTO’s key 

concern is how to ensure the key urban areas do not turn into battlegrounds or 

perceived duopoly environments to the detriment of the remainder of the national 

network, consumers and the national information society. 
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Other locations 

Other than for niche solutions, the viability of a pure commercial return from NGA 

investment (without other strategic objectives) for the rest of Ireland is looking 

bleak. However in many areas the GAP to achieve commercial viability is small 

and various options could be considered to close this GAP, perhaps by some form 

of funding model initiative. This may result in changing the focus from specific 

areas to national coverage, where the Digital Dividend is reduced and logically so. 

 

Remedies for Next Generation Wholesale Physical Network Infrastructure 

Access 

 

Q. 2. Do you consider that, in the context of the terminology set out in the NGA 

Recommendation, the above Figures 3 and 4 provide an accurate representation 

of Eircom’s proposed network architecture? Please explain your reasoning.   

 

A. 2. We agree much of what ComReg has proposed. A number of issues are 

causing concern for the growth of the WPNIA market. Below are some comments:  

 

1. The Unbundled FTTH – Fibre to the Home, high-level architecture described 

by ComReg is correct as we understand it from eircom. 

2. The FTTC – Fibre to the Cabinet, high-level architecture needs to be 

amended to include the Next Generation Network Node as the service is not 

available from eircom without this. We appreciate that it may be argued the 

NGN node forms the Optical Line Terminal – OLT, which is correct for 

Ireland, but the node has many other features such as Quality of Service – 

QOS, features that come with the Node and effectively start to limit the 

openness of the service. ComReg need to ensure the unnecessary bundling 

of products is avoided. 
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3. We consider ComReg should include the Fully Unbundled Access – FUA, 

solution which is now included in the trial which has a different topology, i.e., 

eircom bring all the traffic from all operators from either the FTTC or the 

FTTH over the same ‘shared’ infrastructure and traffic is broken out at the 

local/first NGN node, i.e., sharing backhaul economies of scale with all 

providers. 

4. Head Ends – With the Advent of eircom’s Advanced Digital Terminal – ADT, 

extension to the NGN and the limited access to eircom ADT sites we 

consider eircom should now additionally offer NGA local access at ‘Head 

Ends’ where local access is not possible and the various local areas are 

brought together. 

 

Q. 3. Do any of Eircom’s proposed pilot wholesale products align to the potential 

access remedies set out in NGA Recommendation? Please explain your 

reasoning? This question should be addressed in light of the following discussion 

on WPNIA NGA and WBA NGA.  

A. 3. In ALTO’s view eircom’s current trial in effect offers none of the access 

remedies set out in the NGA recommendation for the following reasons: 

1. It does not offer Access to civil engineering infrastructure; 

2. Although eircom provide technical information and say they will provide 

access to fibre and VDSL, its approach to backhaul pricing is exclusionary 

and there is no commercial incentive to invest other than to purchase 

eircom's end-to-end bitstream service; and 

3. Eircom offer two fibre pairs however it’s not clear if the second is available 

for a second operator. 

 

Q. 4. Are there any circumstances in which regulated access to civil engineering 

infrastructure would not be required? Please explain your reasoning.   
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A. 4. No. For other operators to viably compete in deploying their own NGA access 

solutions in Ireland (other than mobile), a viable civil engineering infrastructure 

(such as Duct) Offer will be required. The detail of the offer should be discussed 

between the interested parties when a better view of the requirements is known. 

 

Q. 5. Having regard to market demand, technical, economic and other 

considerations, is there a requirement for a duct access remedy? Please explain 

your reasoning.   

A. 5. There is a requirement for major infrastructure build in the access network to 

achieve NGA in Ireland, which will involve the use of new or existing ducts to 

provide connectivity. It would be inappropriate to block regulatory remedies that 

could assist such a requirement hence there is a need to have a duct access 

remedy in Ireland.  

 

Q. 6. What are the most relevant factors identified in Article 12(2) of the Access 

Directive (and set out at paragraph 1.25 of this paper) when assessing 

proportionality considerations with respect to any remedy governing access to civil 

engineering infrastructure? 

A. 6. While of the foregoing all are important, we consider clause (d) – “the need to 

safeguard competition in the long term with particular attention to economically 

efficient infrastructure-based competition” as a key requirement for Ireland. We are 

deeply concerned eircom have the ability and incentive to minimise infrastructure 

competition and we consider the recent example of the ‘surprisingly low’ pilot 

backhaul price supports this. 

 

Q. 7. Should ComReg encourage Eircom to build additional duct capacity for use 

by third parties and, if so, how? Please explain your reasoning. 

A. 7. We are not offering a view on this matter other than a viable Duct Offer 

should be made. Any other proposals should be subject to full consultation with 
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industry and interested parties. 

 

Q. 8. If a remedy requiring the provision of access to civil engineering infrastructure 

were to be appropriate, are measures to implement each of the principles set out in 

Annex II of the NGA Recommendation necessary and, if so, how might each be 

appropriately stated and implemented? Would a risk premium be warranted? 

Please provide a reasoned response for each of the principles.  

A. 8. Access to civil engineering and ducts is highly problematic with significant 

risks of unexpected costs and delay in Ireland, hence tight and strong regulatory 

remedies are essential for such to succeed. ALTO has been frustrated at the 

looseness of the definition of ‘equivalence’ in Ireland which over the years has 

damaged trust in the industry; the new EC more stringent approach to equivalence, 

where equivalence means ‘strict equivalence’ is welcome and long overdue. Our 

view is the greater risk to eircom is not implementing NGA at all. The NGA price is 

already in the market and it’s now too late to be considering risk premiums. Of 

critical importance to the market is correctly valuing the products and not 

neglecting or throttling the existing markets. 

 

Q. 9. What form of price control would be the most appropriate and proportionate 

means of establishing the price of access to civil engineering infrastructure? E.g. 

cost model (cost plus or retail minus), cost-oriented benchmark, or allowing for 

commercial negotiation. Please explain your reasoning.  

A. 9. eircom does not currently provide retail duct access and such is not a retail 

product by nature hence the retail minus approach to a price control is 

inappropriate as there is no retail price to act as a reference. The cost orientated 

approach is aligned with the European Commission NGA recommendation and 

should be built into the Duct offer addressed in our answers to answers: 4, 5, 6, 7 

and 8, above. 

Infrastructure costs are a component of NGA and whilst forming an input to the 
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NGA service price do not prohibit flexibility in pricing for the complete service. 

 

Q. 10. Having regard to market demand, technical, economic and other 

considerations, is there a requirement for a remedy mandating access to the 

terminating segment? How might this be achieved in light of Eircom’s proposed or 

alternative network architectures? Please explain your reasoning.  

A. 10. ALTO considers that there is a need for a strong regulatory remedy 

mandating access to the terminating segment. Our past experience is that eircom 

will refuse to supply or cause other service difficulties if there is no regulatory 

remedy. For example it took several years for eircom to be forced to provide and 

support Local Loop Unbundling – LLU, migrations as they argued it was not a 

regulatory obligation, and we are familiar with eircom’s ‘No’ responses to industry 

Statements of Requirements – SORs, where eircom suggest that they don’t have 

an obligation to provide.  

Recently eircom refused LLU operators the ability to provide backhaul facilities to 

other LLU backhaul providers to assist competition and service resilience. We are 

aware of the eircom NGA pilot, but eircom themselves say it’s a pilot and the final 

service may change. 

ComReg ask how such remedies might this be achieved in light of eircom’s 

proposed or alternative architecture. The fact that eircom has chosen a particular 

form of solution, which we now have serious concerns with, does not prevent the 

regulator putting in place regulatory remedies.  Indeed it does not prevent ComReg 

mandating a Duct Access remedy.  

At this time deployment model or models for NGA in Ireland are unclear, as key 

investment decisions have not yet been established, however a number of 

possibilities exist as below: 

 

• New entrant operators will continue to roll out infrastructure 

• eircom commercially deploy NGA where viable (mainly to compete with the 
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 above new entrants and stem their losses) 

• Approved State Aid (we suggest that a form of GAP funding) may be 

 required to stimulate investment to deploy services in areas where 

 commercial viability does not exist but where modest state funding could 

 make a significant difference. 

 

Q. 11. What are the most relevant factors identified in Article 12(2) of the Access 

Directive (and set out at paragraph 1.25 of this paper) when assessing 

proportionality considerations with respect to any remedy governing access to the 

terminating segment? 

A. 11. Per our response to question 6 and item (d) in the list, i.e., safeguarding 

infrastructure competition, is critical. Sustainable infrastructure competition is 

essential to stimulating inward investment and jobs in Ireland whilst significantly 

benefiting the consumer in choice and lower prices. 

With reference to our response to question 10 we would expect any State funding 

to be supported by strict ComReg regulatory remedies to ensure such investment 

stimulates competition rather than restricts it.  

 

Q. 12. Where is an appropriate distribution point to which access to the terminating 

segment should be provided, particularly given the need to ensure that it host a 

sufficient number of end-user connections to be commercially viable for an access 

seeker.  

A. 12. The definition of the terminating segments within the NGA recommendation 

implies that the terminating segment exists to the first distribution point. In the 

copper world the street cabinet is the true first distribution point. In the fibre solution 

proposed by eircom the cabinet will also be the first distribution point for residential 

services. We therefore consider the cabinet to be the first distribution point. 

The eircom pilot has two categories of cabinet solutions at this time as below. 



   

  24/08/2011 12 

1. Eircom offer space in their cabinet to locate either optical splitters of another 

operator, or space to provide a DSL solution. In this scenario eircom or the 

other operator can provide the backhaul fibre. 

2. LLU Sub-loop unbundling (although no process yet exists to provide) has a 

potential application in NGA for very high-speed copper access; up to 

80Mbit/s through technologies such as VDSL. 

Rolling network to the cabinets for non-incumbent providers is difficult given the 

low market size of each cabinet and the costs and difficulty of providing electrical 

power and fibre backhaul. For most locations it is more viable to pick up the access 

at the local exchange or a head end as described in our response to question 2.  

We also note recent eircom announcements that the majority of eircom’s NGN 

platform will be what they term APT nodes. We have been told these APT nodes 

are not capable of direct interconnect with other operators, hence for many 

locations it will not be possible for operators to connect at the local eircom NGN 

nodes as had been envisaged in discussions to date. Therefore the scenario is 

emerging where interconnect with the services at an area or regional point will also 

be required where local access is not available. 

 

 

Q. 13. Should ComReg seek to encourage Eircom to deploy multiple-fibre lines in 

terminating segments and, if so, how? Please explain your reasoning. 

A.13. ALTO believes that ComReg should encourage this planned deployment. 

The real cost of adding a second or third fibre pair at installation is very small 

compared to the costs of a second and third new installation. It is not too late to 

mandate such a solution or process to give other parties access to such additional 

fibres as eircom is still only at a limited pilot stage of development.  

 

In relation to how this should be done, ComReg could easily mandate eircom to 

publish where it is planning to deploy and to seek bids/offers for the 2nd and 3rd 
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fibres. 

 

Q. 14. If a remedy requiring the provision of access to the terminating segment 

were to be appropriate, are measures to implement each of the principles set out in 

Annex II of the NGA Recommendation necessary and, if so, how might each be 

appropriately stated and implemented? Please provide a reasoned response for 

each of the principles?  

A. 14. The measures set out in Annex II of the NGA Recommendation are 

welcome particularly the requirement for strict equivalence. The reason is that 

industry has requested sub-loop unbundling to be developed and a key aspect is 

fibre backhaul. We have requested such from eircom; however in cases where that 

is not straightforward we may require a viable duct supply Offer from eircom. 

Implementation 

We agree with the NGA recommendation that eircom should make a Civil 

Engineering Reference Offer and the recommendation sets out a minimum list. 

Enforcement 

ComReg is well able to oversee the development of strict processes however it will 

require strict enforcement to ensure it works correctly. 

Supervision 

In line with Implementation and Enforcement, ALTO looks on with interest at the 

work of the EAB – Equivalence of Access Board, in the UK. The board 

independently polices the various aspects of agreed activity centred around and 

focussing upon equivalence. Stakeholders include members of Ofcom’s Wholesale 

compliance teams, BT and other independent parties. 

 

Q. 15. What form of price control would be the most appropriate and proportionate 

means of establishing the price of access to the terminating segment? e.g. cost 

model (cost plus or retail minus), cost-oriented benchmark, or allowing for 



   

  24/08/2011 14 

commercial negotiation. Please explain your reasoning.   

A. 15. ALTO considers that a number of aspects need to be considered in setting 

the price control. 

Retail minus price control allows a margin squeeze against existing exchange 

based LLU services and is not consistent with existing cost-orientated prices for 

LLU services. ALTO considers a modest NGA premium is warranted against 

existing services such as LLU as the Sub-loop components and prices are included 

in the NGA solution. 

ALTO understands the pressure eircom Retail faces competing with new entrant 

operators and eircom simply have to reduce their cost base at all levels including 

LLU to improve its ability to compete, otherwise trying to manipulate prices as 

different levels in the price stack will quickly lead to margin/price squeezes against 

wholesale providers. 

ALTO suggests that eircom select an ‘anchor’ price such as LLU and the pricing 

strategy is built up from that. This should enable existing competition to be 

maintained whilst factoring in an NGA premium and avoiding margin/price squeeze 

issues. If the anchor price is too high then eircom will have to reduce internal costs 

to get to it.     

In terms of regulation, ALTO considers cost orientated prices at the component 

levels will be required (in line with the NGA requirement) to set the floor price and 

retail minus will be required to set the ceiling. Margin/Price squeeze tests will be 

required to prevent a squeezing out of LLU and wholesale services. 

 

Q. 16. Having regard to market demand, technical, economic and other 

considerations, is there a requirement for a remedy mandating access to the 

unbundled fibre loop? How might this be achieved in light of Eircom’s proposed or 

alternative network architectures? Please explain your reasoning.   

A.16. There is demand for access to the unbundled fibre loop in Ireland, and 

regulatory remedies mandating such are essential for the development of Next 
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Generation Access. In the event the Government were to tender for deployment of 

NGA in non-economic areas it is plausible that other operators may offer 

competing bids. In this situation, regulation will need to mandate that eircom 

provide to those parties requiring access to its network the same facilities eircom 

would otherwise have provided to themselves. 

Regulation has a critical role in bringing NGA to Ireland and access to the 

unbundled fibre loop and the ancillary services to enable the existence of the fibre 

loop are required. 

 

Q. 17. Are obligations to provide access to associated facilities necessary and, if 

so, what should these encompass? Please explain your reasoning. 

A.17. As per question 16, it is essential that regulation provides obligations to make 

available the ancillary services to support other operators providing NGA in the 

same way, i.e., in strict equivalence’ as eircom would provide to itself. 

 

 

Q. 18. What are the most relevant factors identified in Article 12(2) of the Access 

Directive (and set out at paragraph 1.25 of this paper) when assessing 

proportionality considerations with respect to any remedy governing access to the 

unbundled fibre loop and associated facilities?  

A. 18. Addressing the various points raised in 12(2) as below. ALTO has 

reproduced the points for context: 

 (a) the technical and economic viability of using or installing competing 

 facilities, in the light of the rate of market development, taking into account 

 the nature and type of interconnection and/or access involved, including the 

 viability of other upstream access products such as access to ducts;   

 Response - The technologies for NGA are now fairly well known and 

 demonstrated to work, hence technical viability has been proven. Certain 
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 new entrants have proven economic viability in Ireland so economic 

 viability is feasible and now becoming proven. 

 (b) the feasibility of providing the access proposed, in relation to the capacity 

 available; 

 Response - To date the decision to provide has been a commercial one so 

 it can be done. With equivalence and high quality regulation other parties 

 should be able to obtain a  viable  return in certain locations.   

 (c) the initial investment by the facility owner, taking account of any public 

 investment made and the risks involved in making the investment;  

 Response - The solutions for other operators has been designed in from the 

 start and the  access provider will recover substantial revenue from other 

 operators using is network.  

 (d) the need to safeguard competition in the long term, with particular 

 attention to economically efficient infrastructure-based competition;  

 Response - Please see our response to question 6. 

 (e) where appropriate, any relevant intellectual property rights;  

 Response - This is has not been an issue in Ireland to date and is not 

 expected. 

 (f) the provision of pan-European services  

 Response - European aspirations / targets are now for very high speed 

 broadband and these actions support such. 

 

Q. 19. What do you consider to be an appropriate point in Eircom’s network for the 

provision of unbundled access to the fibre loop in a FTTH scenario? Please explain 

your reasoning, including views on associated technical and commercial 

considerations.  

A.19. ALTO considers regulation should provide the ability for another operator to 
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deploy NGA using eircom's existing physical infrastructure such as the Ducts (Civil 

Engineering Offer), and where eircom have already provided the ‘terminating 

segment’ from the customer to the cabinet then access at the cabinet should be 

made available to all on the same terms and conditions. In addition eircom should 

provide access to the fibre backhaul service as well as access at the local 

exchange. 

 

Q. 20. If it is not possible for commercial or technical reasons to provide for 

unbundled access at this time, what factors might change this over time? What 

measures should ComReg take on a transitional basis to provide for the nearest 

equivalent alternative constituting a substitute to physical unbundling and what 

other safeguards might be necessary?  

A. 20. eircom has already offered a pilot hence technical solutions are possible in 

Ireland. However, the backhaul pricing for the NGA pilot is proving exclusionary, as 

we believe removing the margin to encourage interconnect at the local level with 

eircom’s solutions. Pricing is thus absolutely critical for NGA competition and ALTO 

is in no doubt regulatory intervention is required to safeguard the industry. ALTO is 

not seeking for eircom to price NGA out of the market, however, there should be a 

possibility to connect locally and regionally and benefit from our own network 

investment. This does not appear possible for the pilot at present. 

We have requested eircom to bring their sub-loop unbundling offer to a state where 

it can be purchased and sub-loop deployed by other parties. 

 

Q. 21. Is a remedy requiring the development and publication of a reference offer 

for the provision of access to the unbundled fibre loop and associated facilities 

necessary and what specific issues should be detailed within it? Please explain 

your reasoning.   

A. 20. eircom have already sought to offer a type of reference offer for their pilot 

hence they appear to support this concept and we would agree a reference offer 
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should be mandated.  However, what is not clear to ALTO is what eircom are 

offering to themselves and the conditions of such an offer. At the commencement 

of the pilot discussions industry made it clear that all, including eircom should use 

the same order and provision gateways. ALTO notes eircom eventually agreed on 

the provision side but some 7 months later have still not agreed the same for 

service assurance. ALTO considers any reference offer should apply to all 

including eircom itself and until such is done there will be no trust or confidence 

that eircom are acting fairly. eircom simply don’t seem to understand this fairly 

basic point they must be seen to be treating all parties the same, including 

themselves to be a credible wholesaler. We consider a full Reference Offer is 

required and eircom downstream services should also be subject to the same offer. 

 

Q. 22. What arrangements should be put in place for the publication of a reference 

offer and how should it be kept updated in light of ongoing developments? Please 

explain your reasoning. 

A. 22. The reference offer should be drafted by eircom and then negotiated and 

agreed with industry. The offer should apply to all users of NGA including eircom's 

own downstream business (including wholesale businesses). The Reference Offer 

should be established with the other reference offers on the eircom wholesale 

website and a separate tab added to provide details etc of the service. i.e. The 

same process as the Access reference Offer – ARO, with the exception that if the 

doc is not agreed it is referenced to ComReg for decision, unlike the new ARO-2 

which was published by eircom even though it was in a state of disagreement with 

the industry at the ComReg led formal industry group. The reference offer should 

include SLAs, service credits and Key Performance Indicators – KPIs. 

 

Q. 23. What specific non-discrimination remedies are required with respect to the 

provision of access to the unbundled fibre loop and associated facilities? Please 

explain your reasoning.  

A.23. The full set of non-discrimination remedies as per the WPNIA decision are 
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required as this is also an access service and eircom have both the opportunity 

and incentive to discriminate in favour of their own downstream services. 

Although ALTO welcomed the ComReg decision around eircom publishing details 

of their self supply offer, the quality and detail of what eircom produced was 

disrespectful to the regulator and the industry. To all intents and purposes ALTO 

considers it was meaningless. ALTO considers that this area needs to be urgently 

addressed to force eircom to act in a non-discriminatory way, and additionally to 

meet the ‘strict equivalence’ objectives of the European Commission in its NGA 

recommendations. 

 

Q. 24. What form of price control would be the most appropriate and proportionate 

means of establishing the price of unbundled access to the fibre loop? e.g., cost 

model (cost plus or retail minus), cost-oriented benchmark, or allowing for 

commercial negotiation. Please explain your reasoning. 

A.24. The Civil Engineering aspects such as the supply of duct should be cost 

orientated. We acknowledge eircom need to have some freedom as to the retail 

price they set, however eircom have the opportunity and the incentive to margin 

squeeze the wholesale price. Such a squeeze will limit infrastructure competition 

hence we consider a combination of a retail minus price control and or a margin 

squeeze control is required to protect the wholesale price. This is critical to support 

infrastructure competition. 

 

Q. 25. Should any cost oriented price for FTTH based services attract a risk 

premium in principle? If so, to what types of network assets/investments should 

any premium apply and why? 

A.25 The European Commission in its NGA recommendation advocates a cost 

orientated price for some aspects of NGA and it is recognised that such could be 

recovered over a period of time. As we have responded in question 8 eircom have 

no choice but to invest to protect their market share hence its now too late for a risk 
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premium in Ireland as the pricing differential to protect against new entrants is 

unlikely to support such.  

 

Q. 26. What types of co-investment arrangements might warrant a separate 

regulatory treatment in terms of remedies. Please address in your answer the 

types of commercial relationships and the type of control over physical 

infrastructure by multiple operators that you think would be necessary for ComReg 

to consider this option. If possible, please state if you think such an outcome is 

feasible or desirable. 

A. 26. Eircom have now announced a further 80million investment to their 20million 

NGA pilot investment, however as yet no NGA services are available from eircom. 

As discussed earlier we are expecting this investment to largely be in the same 

geographical areas as other new entrants. The historic difficult relationship of 

industry with eircom appears to make a co-investment with eircom problematic. 

Consortia relationships are possible however no party appears to have made any 

public statements at this time and the regulation is still unstable in this area. 

The alternative is Government funding which is understandably difficult given the 

current economic climate, however given the important of electronic 

communication to the economy some form of state assistance may be justified.  

To minimise the cost of any such state investment a GAP funding model (i.e. 

providing the difference between what companies would commercially invest and 

the uneconomic value) would appear a plausible way forward which would 

stimulate commercial investment at very good value to the State. If such an 

approach were adopted, and projects tendered ALTO believes investment 

consortia would emerge. 

Removing the dependence on eircom would enable parallel deployment and 

increased competition thus bringing forward services more quickly and stimulating 

competition. 

In this scenario ALTO would anticipate such providers offering ‘regulated’ 
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wholesale services and ComReg would be requested to oversee this as well as 

overseeing that eircom open its ‘terminating’ segments and ancillary services in the 

same way it would for itself. 

 

Q. 27. Do you have any views as to how ComReg should view the evolution of the 

market for NGA services particularly in the presence of a rival cable network and 

its impact in supporting effective competition in downstream markets? How should 

remedies and regulation generally evolve over time and what criteria should 

ComReg apply to such decisions? 

A. 27. There is now a small risk that competition issues may emerge between 

eircom and new entrants in key urban locations and regulation may be required to 

prevent this having a detrimental impact on the market. Establishing regulation to 

let other operators have access to eircom NGA at regulated prices is vital to 

sustaining competition in the downstream markets and should mitigate against a 

duopoly. 

 

 Q. 28. Having regard to market demand, technical, economic and other 

considerations, is there a requirement for a remedy mandating access to the 

unbundled copper sub-loop and associated facilities (including backhaul and 

access to street cabinets) in a FTTN scenario? How might this be achieved in light 

of Eircom’s proposed or alternative network architectures? Please explain your 

reasoning.  

A. 28. The eircom pilot offers the fibre from the premises to the cabinet (i.e. the 

terminating segment) and for the OAO to provide filters in the cabinet or node. 

There is a requirement for a remedy mandating access to the unbundled copper 

sub-loop and associated facilities (including backhaul and access to street 

cabinets) in a FTTN scenario so that other providers can maximise use of the fibre 

loop without having to use the eircom bitstream service. 
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Q. 29. What type of backhaul solutions do you consider are appropriate in an FTTN 

scenario?  

A. 29. eircom are providing fibre for their own backhaul and it would be equivalent 

for them to provide the same fibre access for other providers without the eircom 

bitstream network. Indeed the FTTH provides this type of solution. We consider 

this is thus reasonable and proportionate. 

 

Q. 30. What are the most relevant factors identified in Article 12(2) of the Access 

Directive (and set out at paragraph 1.25 of this paper) when assessing 

proportionality considerations with respect to any remedy governing access to the 

unbundled fibre loop and associated facilities. 

A.30 Please see our response to question 18. 

 

 

Q. 31. Is a remedy requiring the development and publication of a reference offer 

for the provision of access to the copper-sub loop necessary and what specific 

areas should be detailed within it? Please explain your reasoning.  

A.31 – Please see our answer to question 21. 

 

Q. 32. What arrangements should be put in place for the publication of a reference 

offer and how should it be kept updated in light of ongoing developments? Please 

explain your reasoning. 

A.32 – Please see our answer to question 22. We need such to provide us the 

contractual terms and to ensure we are all receiving the same offer for fair 

competition. 

 

Q. 33. What specific non-discrimination remedies are required with respect to the 
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provision of access to the copper sub-loop, including those associated with co-

location? Please explain your reasoning.  

A.33. As we have proposed in the past non-discrimination linked with effective 

transparent regulation is key. It is only through transparency that non-

discrimination regulation appears to work properly. ALTO therefore requests a 

tightening of the WPNIA regulatory remedy in ComReg Decision D05/10 to make 

eircom properly describe, in the same level of detail, services offered to OAOs and 

self provide. Only when this is complete and demonstrated will ALTO start to gain 

confidence that fair equivalence exists in eircom. In our view the current approach 

of eircom in describing what they offer themselves is disrespectful to ComReg and 

the industry. 

LLU has an existence independent of NGA hence we want all the existing 

regulatory remedies to be maintained for the foreseeable future. 

We are aware that eircom have chosen a path where NGA is obtrusive to the 

existing portfolio of services, for example it’s not possible to supply WLR on line 

where VDSL is deployed. We consider the deployment of NGA solutions should 

not be destructive to existing services unless agreed by the industry. 

 

Q. 34. What form of price control would be the most appropriate and proportionate 

means of establishing the price of access to the copper sub-loop? E.g. cost model 

(cost plus or retail minus), cost-oriented benchmark, or allowing commercial 

negotiation. Please explain your reasoning.  

A. 34. We consider the same principles as described in our response to question 

24 apply. 

 

Q. 35. Should fibre or Ethernet backhaul associated with the provision of access to 

the copper sub-loop attract a risk premium? How might a risk profile associated 

with specific costs relating to such access to be determined in light of the principles 

set out in Annex I of the NGA Recommendation, and how should any difference in 
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risk be reflected in a pricing methodology? Please explain your reasoning.  

A.35. Assuming the question is only addressing the backhaul from the cab to the 

nearest (first) NGN aggregator node. 

Please see our response to question 8. 

 

Remedies for Next Generation Wholesale Broadband Access 

 

Q. 36. What circumstances (i.e. degree of availability of effective access to the 

unbundled loop), would warrant the lifting or variation of WBA access obligations 

within a given geographic area? Please explain your reasoning.  

A.36 ALTO have previously provided its view that a critical mass of customers on 

the LLU platform would be required prior to the consideration of a relaxing some of 

the WBA obligations on eircom. ALTO considers we are still a long way from 

reaching such a point and continued to be frustrated by eircom such as refusing 

two of our recent product requests to improve the LLU product. ALTO considers 

eircom were engaged in a ‘battleships’ approach to a key service request with 

obtuse answers to our request for a certain LLU facility. It feels that we have to ask 

exactly the right question using very precise terminology to get the correct answer, 

otherwise the answer is no. We don’t consider this to be negotiation in good faith 

and is not good enough from a wholesale supplier. 

Concerning the potential for de-regulating geographic areas, ALTO believes eircom 

will either deliberately or inadvertently spend time chasing new entrants NGA 

offerings in preference its own bitstream and retail services and foreclose LLU in 

that area. To avoid such activity, the base price of LLU would need to fall 

considerably to enable the LLU operator to sustain a margin to sustain commercial 

activity. 

At this time we need critical mass of LLU customers before the lifting of the WBA 

access obligations. We are a long way from that critical mass. Additionally, 

significant LLU rental reductions would be needed to avoid a margin/price 
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squeeze.  

 

Q. 37. Having regard to market demand, technical, economic and other 

considerations, is there a requirement for a remedy mandating access to WBA 

products and associated facilities (including backhaul) in a FTTH and FTTC 

scenario? Please explain your reasoning.  

A. 37. Yes. The perception of industry over the years is eircom has preferred its 

downstream business to its wholesale business and this has been acknowledged 

by the eircom CEO1.  

“In the past, we tended to be inward looking, closed and retail oriented. But into the 

future we're going to need to be forward looking. This will mean more open 

partnerships and recognising that the provision of wholesale services will be a 

more important part of the strategy than it has been," 

ALTO is not convinced of eircom’s desire to offer regulated wholesale components 

and absent regulation it cannot be predicted what eircom will do. ALTO’s 

assumption is that regulated wholesale components will disappear in favour of end-

to-end solutions, removing infrastructure competition in Ireland. 

ALTO already notes that the backhaul pricing of the FTTX trial solutions is so low 

as to undermine the viability of other operators investing at the FTTX cabinets. In 

ALTO’s view even though the FTTX trial is being portrayed as open, we don’t see it 

as commercially viable hence it’s not open. 

 

Q. 38. In a FTTH or FTTC environment, what technical or enhanced service 

characteristics might need to be reflected in WBA access products? Please explain 

your reasoning including views on the extent, if any, to which product differentiation 

is a necessary characteristic of WBA access products.  

                                            
1 http://www.siliconrepublic.com/comms/item/15230-eircom-to-embark-on-
major-r 
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A. 38. We believe the following should be supported: 

1. Ability to carry voice meeting any regulatory obligations for making 112/999 

calls and location info; 

2. Ability to carry QOS enabled traffic; 

3. Ability to carry multi-casting – from local and national handover; 

4. Improved service assurance. The greater the dependence a customer has, 

the more important service assurance becomes. 

 

Q. 39. What are the most relevant factors identified in Article 12(2) of the Access 

Directive (and set out at paragraph 1.25 of this paper) when assessing 

proportionality considerations with respect to any remedy governing access to 

WBA products and associated facilities? 

A. 39 Please see response to question 18 above. 

 

Q. 40. How should the issue of technical protocols and interfaces serving the 

interconnection of optical networks be approached? Please explain your reasoning.  

A. 40. eircom should be open from the outset and provide documents of the 

technical specifications and anticipated performance. The service should be as 

transparent as possible and include ways to manage and monitor the NTU for 

performance and faults.  

We need this information to interoperate with eircom’s network, use the eircom 

service, manage performance to our customers and compete with eircom in a fair 

and timely way. 

 

Q. 41. Do you think that a requirement for the SMP operator to notify purchasers of 

WBA 6 months in advance of its launch of a retail products based on NGA inputs is 

necessary or adequate and, if so, how might it operate in practice? Please explain 
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your reasoning.  

A. 41. The underlying rules for notification stem from Competition Law and eircom 

should be providing sufficient information to enable other parties to be in a position 

to compete at the same time as their downstream businesses. In many cases six 

months will be adequate, however where automated system development is 

required, such as for order handling, the time required is almost always going to be 

longer.  

Accurate and measured guidance relating to eircom’s development timescales is 

that it takes eircom at least 12 months for eircom to meet industry requests for new 

products, hence in terms of equivalence it must be taking eircom a similar duration 

to meet in house product requests, otherwise discrimination is likely to be 

occurring. 

In this respect it is clear the notification should be linked to the time it takes eircom 

to develop products for industry, i.e., at least 12 months. 

 

Q. 42. What effective access, transparency or other safeguards are necessary to 

guarantee non-discrimination and how might such safeguards impact the need for 

of level of advance notification discussed above? Please explain your reasoning.  

A. 42. It is ALTO’s experience of the Irish market  that non-discrimination is 

extremely difficult to detect without robust transparency obligations, scrutiny and 

regulation. Publication of reference offers and prices are a key element provided 

they are offered to all parties including the incumbents own downstream 

operations. ALTO also supports the publication of comparison performance 

information as provided in the recent Decision 11/45 of ComReg. Advance 

notification of prices, products and facilities is essential to enable other operators to 

use the incumbent’s wholesale components to compete fairly at the retail layer.  

 

Q. 43. What specific non-discrimination remedies are required with respect to the 

provision of wholesale broadband access? Please explain your reasoning.  
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A. 43. ALTO believes the current non-discrimination remedies in Ireland have been 

proven to be ineffective due to the difficulties faced by other operators in detecting 

non-discrimination, and once detected the incumbents legal arguments see the 

regulation further undermined by equivalence definition problems.  

Given the problem above, the NGA recommendation, which advocates ‘strict 

equivalence’ as an approach, should be adopted in Ireland and a much tighter line 

taken in the remedies. Given the specific issues experienced by operators in 

Ireland, there is an argument that eircom should be functionally separated as the 

problems have become systemic over the years and ALTO considers there is little 

if any trust that eircom will act fairly. ALTO suggests functionally separating eircom 

and applying ‘strict equivalence’ rather than equivalent conditions. 

 

Q. 44. Is a remedy requiring the publication of reference offers for specific NG 

WBA products necessary and if so, what should be contained within such a 

reference offer? Please provide reasons for your answer. 

A. 44. ALTO believes a remedy requiring publications of reference offers for 

specific NG WBA products is necessary, and such should contain all the 

requirements of the existing Reference Offers including SLAs and KPIs the 

publication, to assist the industry and inform ComReg as to standards and 

performance information. 

  

Q. 45. What arrangements should be put in place for the publication of a reference 

offer and how should it be kept updated in light of ongoing developments? Please 

explain your reasoning. 

A. 45. ALTO believes that by eircom simply publishing a reference offer is not good 

enough, as it sets conditions that suit eircom retail and not its other customers. 

Recent experience of the ARO 2 reference offer for WPNIA LLU has highlighted 

serious flaws in the process for introducing reference offers. The process should 

encompass a stage where the content is agreed between eircom and the 
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operators. Where agreement cannot be achieved, the regulator should determine 

the case, we make reference to the ARO 2 disagreement to exemplify our point. In 

the case of the ARO 2 the industry body formally disagreed with certain conditions. 

eircom published the ARO 2 anyway, and we are now in a situation with an ARO 2 

that cannot be signed by operators. This is a ridiculous situation and ComReg 

should manage this more effectively. 

 

Q. 46. What form of price control would be the most appropriate and proportionate 

means of establishing the price of WBA access? e.g. cost model (cost plus or retail 

minus), cost-oriented benchmark, or allowing for commercial negotiation. Please 

explain your reasoning. 

A. 46. Our view is that the most appropriate price control for NGA WBA at this time 

would be Retail Minus. Providers including new entrants will need some retail 

flexibility. However, that said, some aspects of NGA encompass regulated cost 

plus inputs (NGA Recommendation for Duct, etc.) and it is thus important to 

maintain economic space between the two types of price control. It would thus 

appear appropriate that some form of price/margin squeeze test will be required.   

 

Q. 47. If an effective internal separation of Eircom were to be implemented how 

should this impact on ComReg’s regulatory approach? 

A. 47. ALTO does not believe eircom is capable of effective internal separation. We 

have heard fine words from eircom on numerous occasions in the past without any 

perceivable change in behaviour. There is nothing to suggest that this is about to 

change. In dealing with eircom wholesale ALTO actually considers some aspects, 

such as its Chinese walls between wholesale-regulated components and 

downstream wholesale solutions is getting worse rather than better at this time.  

The New European Regulatory Framework now contains a regulatory remedy 

called Functional Separation. ComReg should consider whether this remedy is 

appropriate given the specifics of the market in Ireland should market forces and 
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competition not to operate as they should. 

 

Price controls for NGA Wholesale Products 

 

Q. 48. Do you believe that the costing methodology options for determining NGA 

charges as outlined above are relevant and appropriate? Please provide NGA 

reasons for your response. Which is the most appropriate methodology and why?  

A.48 We believe that the costing methodology options for determining NGA 

charges as outlined above are relevant and appropriate as they are based on 

standard regulatory methodologies and allow eircom sufficient freedom while also 

protecting infrastructure competition. 

 

Q. 49. Should ComReg distinguish between new investment (such as NGA specific 

equipment) and legacy assets (such as trench), which are used in the provision of 

NGA services? Please explain your reasoning.  

A. 49. ALTO expects that a considerable part of the existing infrastructure should 

be available for eircom to deploy NGA and cost savings should be taken, however 

it is important that equivalent services offered to others should be offered the same 

benefits. 

 

Q. 50. What pricing issues might arise where the SMP operator is providing 

services over both copper and NGA networks concurrently? For example, 

duplicating infrastructure in the same geographic area for a temporary period or in 

different geographic areas. Please explain your reasoning.  

A. 50. Firstly it is difficult to envisage changes to the existing service prices given 

the inconvenience and destabilisation such will cause to established customers.  

We acknowledge the new service cannot be priced at such a high level to prevent 

take up. The bitstream investment model offers one solution where forecast 
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volumes are initially used to enable recovery over a reasonable number of years. 

Provided the service offers a significant additional benefit, which is expected, it 

should be possible to supply at a modest premium to the existing services and 

keep both running for a temporary period of years rather than months. 

 

Q. 51. Do you agree with the application of a risk premium as envisaged in the 

NGA Recommendation? As part of your response please address, insofar as 

possible, your views on the nature of any such premium, whether and how it could 

be measured and what its relationship to Eircom’s existing (or a potential split) 

WACC should be.  

 A. 51. ALTO considers a modest premium should be applied for a number 

reasons. 

1. To reflect the additional costs; 

2. To prevent the neglect of existing services; 

3. To maintain the ability to re-invest and rollout further. 

 

Q. 52. Do you agree with the NGA Recommendation that any risk premium should 

only be applied to NGA/fibre specific assets and not to legacy copper based assets 

(for example, FTTH versus FTTN)?  

A. 52. ALTO agrees with this logic. We do not see why existing customers, not 

using the services, should pay a premium for others taking those services up. 

 

Q. 53. Do you believe that the WACC ComReg Decision from 2008 remains 

appropriate and applicable for NGA investment and allows for sufficient return on 

investments made and to be made in the future? Please provide reasons for your 

response.  

A. 53. ALTO considers the Weighted Average Cost of Capital – WACC, ComReg 

Decision from 2008 remains appropriate and applicable for NGA investment and at 
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10.21% in the current depressed environment in Ireland offers eircom a healthy 

return on investments. ALTO considers eircom are making a healthy retail return 

and the WACC is generous to eircom in the current environment. 

 

Q. 54. Do you have any other observations or proposals in relation to NGA 

investment risk and whether there are mechanisms other that the WACC to 

account for risk in NGA wholesale pricing?  

A. 54. The situation in Ireland has changed over recent times and its now looking 

that eircom’s biggest risk is not investing and losing market share. eircom can 

mitigate their risk through choice of deployment location and also technology 

deployed. ALTO expects eircom’s retail pricing will be influenced by new entrant 

pricing and given equivalence etc we would expect eircom’s NGA wholesale 

pricing to be at a level to allow other providers the compete with both eircom retail 

and other new entrants.  

 

Q. 55. Do you agree that the factors above identified are the most relevant 

mitigators of risk? Should such factors be taken into account when determining 

whole pricing arrangements and, if so how? Are any safeguards necessary?  

A. 55. In other jurisdictions the State has intervened with limited (but required) GAP 

funding to bridge the gap between the uneconomic cost of investment and the 

point where investment is commercially viable. This approach minimises the cost to 

the State whilst at the same time stimulating the private sector (including the 

incumbent) to invest. If this approach were to occur in Ireland, the State would 

need to stipulate conditions (in compliance with Competition Law) and such would 

impact the level of risk. 

 

Q. 56. In the context of upfront purchase commitments and volume discounts, are 

any safeguards necessary to ensure efficient investment and the development of 

effective competition? Please explain your reasoning. 
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A.56. eircom retail is clearly the largest customer for eircom NGA by a long margin 

and thus there is no need for upfront commitments and volume discounts and the 

main beneficiary will be eircom retail. 

 

Q. 57. Do you believe that all the relevant and appropriate options were considered 

above regarding the main principles for a margin squeeze test? Please provide 

reasons for your response. 

A. 57. NGA from eircom in Ireland is not yet available and only a pilot service is 

planned at this time. Without a service in place it is not possible for us to be 

definitive, however ALTO has concerns that the eircom pilot backhaul prices, which 

are different from their NGN prices, for what ALTO believes is the same service, 

are exclusionary and prevent others using the local service facilities eircom claim 

to be offering. 

 

Q. 58. Are ex-ante price controls or measures required in order to prevent margin 

squeeze? If so, what is the appropriate methodology to address margin squeeze 

and what factors should be considered by ComReg when specifying an imputation 

test (if this approach is deemed to be necessary)? Please explain your reasoning.  

A. 58. ex-ante price controls and measures will be required in order to prevent 

margin squeeze. The ex-post system is too slow unpredictable and damage is 

done to competition well before such could be resolved in the courts or via other 

Competition law remedies. Regulatory certainty both for the incumbent and all 

other operators is important to establish the required stability to invest. 

 

Migrations from Current Generation Copper Products to NGA Products 

 

Q. 59. Should Eircom be required to maintain existing copper network 

infrastructure in parallel with NGA network upgrades? If so, then for what period of 
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time? Under what circumstances could a shorter period of parallel operation be 

appropriate? 

A. 59. Incumbent operators are used to integrating new with legacy systems and 

NGA should be no different. A key financial issue is that eircom should not be 

tempted to rip out deployments not fully depreciated (unless absolutely necessary) 

as such could cause a significant adverse peak in the company accounts.  

eircom are planning to pilot NGA over the next year and this will provide them with 

both practical and commercial information and thus it’s too early to consider pulling 

out existing infrastructure. Additionally, we should not underestimate the difficulty 

and cost of rolling out NGA, particularity if eircom intend to provide fibre to the 

customer premises. With eircom being financially constrained it’s likely to take 

several years to for eircom to get a sizable fibre footprint to the premises. At this 

time we cannot see any removal of the PSTN before the next 5 to 10 years in the 

key urban areas and a lot longer in areas where NGA is not deployed by eircom. 

 

Q. 60. What forms of fully equivalent access at the points of interconnection (such 

as exchanges), might justify an advance notice period for decommissioning of less 

than 5 years? Please explain your reasoning.  

A. 60. This question is coloured by the deployment of LLU services in exchanges 

where we would expect eircom to rollout NGA (given high customer densities). We 

note that eircom have unilaterally, with strong disagreement implemented an 

effective 7 month termination clause of LLU services should ComReg de-regulate 

LLU. Hence in situations where LLU footprints have been deployed, which 

increasingly are supporting interconnect to the NGN we consider 5 years is the 

absolute minimum advance notification unless a commercial settlement or 

undertaking can be agreed. 

In other areas, past experience has shown the industry has been able to negotiate 

with eircom the closure and re-routing of traffic on a commercial basis and such 

should be possible to a limited degree. However, a widespread undoing of 

infrastructure competition is not seen as viable given other party investments. 
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Q. 61. In an NGA setting, what are the most appropriate migration paths that need 

to be put in place and what are the main technical, operational or commercial 

issues that would need to be addressed? Please explain your reasoning.  

A. 61. Initially ALTO sees the migration to NGA through customers seeking to 

upgrade services rather than a bulk move approach. In later years where most 

customers have migrated a bulk approach it may be worth pushing for migration, 

but such would have to be reviewed nearer the time. 

ALTO realises that the incumbent is not be the only provider of NGA in Ireland 

given the emergence of alternative providers, mobile LTE and even the possibility 

entrants who are not yet operating in Ireland. ALTO’s view is that migration paths 

should be possible and exist between the numerous platforms. Given such 

alternative providers the industry should not be restricted to the migration solution 

of the incumbent as in many times such will not be involved, hence some form of 

central clearing system may be required. However, to avoid cost and complexity 

such should be simple and more of registry rather than a transactional system. 

Common migration protocols and processes could be developed for operators to 

communicate with each other as is the case with fixed number portability today.  

 

Q. 62. Are commercial arrangements likely to lead to the most effective outcome in 

ensuring that an efficient and transparent migration process takes place? Please 

explain your reasoning 

A.62 ALTO’s experience in Ireland is that there are two reasons for eircom to 

negotiate. First is when eircom themselves want something, and second when 

there is a threat of regulatory intervention. Hence a set of regulatory requirements 

is the best way to ensure appropriate commercial discussions.  

 

Q. 63. How should ComReg ensure that the systems and procedures put in place 

by Eircom, including operating support systems, are designed so as to facilitate the 
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switching of alternative providers to NGA-based access products? Please explain 

your reasoning.  

A. 63. As in per our answer to question 61, ALTO does not consider that eircom 

will be the only provider of NGA in Ireland going forward and as such eircom 

should be working with other providers and potential providers on migration 

solutions. ALTO has had poor experiences of eircom putting things in place without 

detailed agreement of the industry and eircom often does not meet the full needs of 

industry. 

 

Q. 64. What would be an appropriate and proportionate regulatory approach for 

ensuring that information around Eircom’s network and its extension plans are 

made available to WPNIA and WBA access seekers? Please consider issues 

regarding commercial sensitivity and network integrity when explaining your 

reasoning.  

A. 64. ALTO’s view is that the requirements of eircom retail basically drive eircom 

network development. Hence once eircom retail are aware the development is 

going ahead similar information should be made available to authorised access 

seekers on the basis of equivalence. 

Without such an approach other providers cannot provide downstream services in 

a fair competitive environment. 

 

Q. 65. What should be the format and level of detail to be contained in the network 

information above and how can the strict confidentiality of such information be 

maintained? Please explain your reasoning.  

A. 65. ALTO has been dealing with such issues for many years without issue and 

we don’t see an issue going forward. eircom could readily provide such info behind 

a password-protected gateway.  
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ALTO is pleased to respond to the ComReg supplementary Consultation on Next 

Generation Access – NGA, Remedies in Wholesale Regulated Markets. 

 

ALTO welcomes this further Consultation as a way of ensuring alignment of 

strategic priorities, price control, cost control, and transparency.  It should also 

provide a degree of regulatory certainty, which can have the effect of encouraging 

investment in the communications market. We stand over our response to the 

initial consultation submitted to ComReg on the 24 August this year. The below 

comments augment the initial response and should support our comments in the 

main. 

 

Preliminary issue 
 

ALTO has been contacted in recent weeks, about the concept of an independent 

adjudicator role being funded and facilitated by industry to deal with NGA related 

issues (similar to that of the UK market).  

 

It is the ALTO position that we do not support a second round of an approach that 

failed in the context of the NISG, nor do we feel that such an approach is relevant 

to the needs of the Irish market.  

 

ALTO does however support the concept of an Equivalence of Access Board – 

EAB, made up of various stakeholders to hold the incumbent to account in relation 

to equivalence and related transparency issues. Such a board could be established 

under the auspices of ComReg and the Department of Communications, but 

should not serve to add an unregulated layer of bureaucracy to the process of 

getting to NGA networks in Ireland, and in all of the relatively reasonable locations 

where NGA should be in Ireland, and within a reasonable timescale. 

 

Further consultation issues 
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It is our intention to address this consultation in the following format: 

 

1. Investment Environment 

2. Eircom Wholesale rebranding/reorganisation and behaviours 

3. NGA and the role of regulation 

4. NGA pricing and regulatory framework 

5. Specific product issues 

 

Investment Environment 

In our initial response we identified certain areas of the market and country that will 

require GAP funding. These areas are going to require strong and coordinated 

inputs from various industry stakeholders, including ComReg and the Department 

of Communications. The industry must take into consideration areas of the State 

that will require special attention, rather that supporting and facilitating a “gold 

rush” or land grab where NGA is concerned. 

Since ALTO submitted our response to the initial NGA consultation on the 24 

August 2011, it has become very clear that eircom’s investment strategy will be to 

only compete with current and existing investors in the Next Generation Access 

network – NGA, markets, to the detriment of the remaining market and players. 

This view became clear following an eircom Wholesale hosted stakeholder 

engagement that was held on the 20 September 2011. 

 

ALTO believes that it not in anyone’s interest to create a digital divide, yet the 

behaviours that are apparent at present indicate that a digital divide will emerge in 

a very short timeframe, unless ComReg intervenes with a suite of regulations and 

pricing arrangements in a short timeframe.  

 

Further, ComReg should take a very active roll in all discussions, industry, 

government or otherwise, where the subjects of investment, regulation and policy 

emerge.  
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It is ALTO’s experience that in the more recent past we have seen the Next 

Generation Network Industry Steering Group – NISG, fail and perform as a layer of 

meetings which ultimately resulting in operators seeking recourse to ComReg over 

fairly important issues. ALTO input serious time and effort to the last NISG 

(including a detailed NGA Statement of Requirements) and as an industry, we 

were promised great things, prior to the next sale of eircom Limited to its current 

owners. Nothing resulted from our efforts, and that of the industry, to great 

disappointment (please see note about telecoms adjudicator role, above). 

 

ALTO is firmly of the view that ComReg must take an active or even proactive roll 

in all NGA discussions from the outset. 

 

Eircom Wholesale rebranding/reorganisation and behaviours 

 

ALTO has publically and guardedly welcomed eircom Wholesale efforts to 

reorganise and potentially rebrand itself and its behaviours. In the context of NGA, 

its success or failure will rest on the success or failure of the efforts eircom suggest 

they are making to serve their wholesale customers, all of whom are ALTO 

members. 

 

It is deeply disappointing to see a recent ComReg publication stating that a dispute 

for failure to negotiate in good faith had been lodged against eircom Wholesale 

related directly to the very behaviours industry seeks to dispatch as being normal 

and expected behaviour. This publication emerged after eircom Wholesale’s efforts 

had been commenced to be better corporate citizens and providers to its 

customers. 

 

ALTO members (without exception) express concern over corporate governance 

and the “Chinese walls” that we are told exist within eircom Limited. Time-after-
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time we see failure to observe acceptable standards and norms in respect of 

special bids for business and respect for Wholesale commercial confidentiality. 

 

It is very often the case that priority is given to eircom retail customers, over eircom 

Wholesale customers, and that bid pricing and other sensitive data emerges from 

an unknown sources to eircom retail. While we have no hard evidence to back this 

up, it is the case that very competitively priced wholesale bids have been lost to 

eircom retail where orders and pricing has already been requested of eircom 

Wholesale. 

 

ALTO accepts that certain development works have to be, and have been 

undertaken relating to the eircom Universal Gateway – UG, we expect to see Key 

Performance Indicators – KPIs, emerge in order that Wholesale operators be able 

and capable of seeing the quantitative data relating to the performance of the 

eircom group service, operations and network performance and management. 

 
NGA and the role of regulation 

 

The European Commission has made it very clear that National Regulatory 

Authorities – NRAs, are not to provide so called “regulatory holidays” to 

incumbent’s rolling out NGA networks.  

 

ALTO is strongly of the opinion that ComReg should consult on and potentially 

impose a full set of regulatory remedies on the eircom NGA market and eircom 

NGA product sets where wholesale access will be made available, as a matter of 

course.  

 

ALTO remains concerned over the sustainability and longevity of existing/legacy 
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products in the market. It is our intention to continue to highlight any areas for 

concern or sustained investment in legacy product sets where we believe elements 

have not been maintained or are being jettisoned in favour of NGA products. 

 

ALTO calls on ComReg to remain actively engaged in all facets of NGA 

development in Ireland and to bring forward a comprehensive set of remedies 

inline with your ex-ante regulation obligations to the benefit of the market as a 

whole. 

 

Remedies for Next Generation Wholesale Physical Network Infrastructure  
 

ALTO is of the view that ComReg should bring forward a consultation on the 

correct pricing structure for NGA services in Ireland. This must be done as a matter 

of priority. If eircom remain on target, delivering services to 100,000 homes by 

summer 2012, the pricing conditions must be set in order that operators know what 

the wholesale market for NGA services will look like.  

 

Obviously, eircom will seek to have the maximum possible pricing preferences and 

freedoms within the NGA market, however, ComReg must focus on the concept of 

Equivalence of Input – EOI, in the context of elements and network that will go into 

the prices that will eventually emerge at the retail and whole market levels. 

 

ALTO calls on ComReg to publish a further NGA pricing consultation in as short a 

timescale as possible in order to set appropriate pricing and regulatory controls. 

 
Specific product issues 

 
Since the closure of the Original NGA consultation on the 24th August 2011 the 

following three product issues have emerged which will impact competition for 
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NGA services going forward. We are seeking ComReg to address these issues as 

part of its review.  

 

• Sub-Loop Unbundling 

 Eircom has adopted what looks like a Sub-loop solution for its Fibre to the 

 Cabinet Solution and we consider the Sub-Loop model should also be 

 open to others that may wish to deploy NGA solutions. Given the recent 

 introduction of Vectoring, which Eircom have suggested makes the VDSL 

 exclusive to one location; we now need guidelines on who can deploy NGA. 

 For example should it be first come first serve, including for Eircom, 

 otherwise we may see Eircom sterilise locations for several years whilst it is 

 concentrating on more commercially viable locations. 

 

• Exchange Direct Supply NGA services 

 Eircom’s initial NGA roll-out will be predominately VDSL from the cabinets 

 and they have acknowledges it will not be technically possible to launch 

 VDSL  from the exchange in the same access cable systems where VDSL is 

 provided from the cabinets. This aligns with our understanding and we note 

 Eircom is planning to supply GPON services to customer sites local to the 

 exchange and which are directly supplied. Given the smaller exchange sizes 

 and their physical location in the centre of towns we consider it would be 

 preferable to provide individual fibres to directly supplied customers as many 

 would be business customers in the middle of the town and such would 

 future-proof high speed access to this group with minimal additional cost. 

 

• Network Management of NGA services 

 A key feature that is missing from eircom’s current NGA plans is that of a 

 Wholesale network management solution, or centre. This is in order that 

 wholesale customers, such as ALTO members, are in a position to update, 
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 manage and resolve issues with their own customers directly. As this feature 

 is currently deficient, ComReg should take a view and intervene in the 

 current thinking in order that any major deficiencies are rectified at this point, 

 rather than at some point in the future. 

 

 

ALTO  

19th September 2011 



Submissions to Consultation Document No. 11/40 

          ComReg 12/02



Submissions to Consultation Document No. 11/40 
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2 BT Communications Ireland Ltd.

Porting Charge

September 2008
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BT Ireland (“BT”) Response to the ComReg Preliminary Consultation 
entitled: 

Next generation Access (NGA) remedies in Wholesale Regulated 
Markets 

Wholesale Physical Network Infrastructure Access (WPNIA) and 
Wholesale Broadband Access (WBA) Remedies in an NGA 

Environment. 

Issue 1 - 24th August 2011 
 

NON CONFIDENTIAL VERSION 

1. Introduction 
This is a timely and welcome consultation given the industry discussions concerning 
investment in the deployment of Next Generation Network Access. The key issues 
we would like to address before responding to the detailed questions are as follows: 

 Investment environment 
 Types of Next Generation Access (NGA) 
 Sustainability of existing services 
 Regulatory Remedies  
 Price controls 

Investment environment 
NGA is demonstrating a similar characteristic to that of the existing broadband as the 
incentive to invest can be split into three key categories: 

 Key urban locations where there is a commercial return on investment. 
 Lower population density urban locations where there is a modest gap to 

reach commercial viability. 
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 Rural locations where the prospect of a commercial return on investment is 
difficult. 

Key Urban population locations - Private investment. 

UPC has invested significantly in Next Generation Cable Services in the Key urban 
locations and Eircom have recently announced a further €80Million investment 
(above the €20million pilot investment) over the coming years in Next Generation 
services. Eircom have announced plans to reach 100,000 premises by summer 2012 
which we anticipate for competition reasons will largely be in the same and similar 
locations as UPC. (Eircom has also publicly stated that the €100m investment is part 
of an overall €400m NGA programme - although funding for the remaining €300m 
has yet to be sourced). LLU investment and deployment has previously targeted the 
same locations. Hence in these locations the private sector is making and is likely to 
commercially invest. These locations should therefore be the priority focus for 
regulatory intervention. 

 

Lower Population density locations  

These areas are characterised by the prospect of reaching a substantial customer 
base, however the risk and the return on investment, particularly in the early years of 
deployment falls short of a level for commercial viability. The current difficult financial 
environment facing the State would appear to make intervention difficult. Whilst 
major business in these areas is already well served for high speed fibre access, 
business branches, home workers, SMEs and the consumer market will increasingly 
find limitations in broadband access. Our concern is not investing in NGA in these 
areas will see reduced business investment impacting opportunities for commerce 
and innovation. 

To attempt to minimise the burden on State intervention we are suggesting that any 
State aid (assuming such is possible) should be limited to accelerating NGA rollout 
and/or funding the commercial viability GAP. This approach has been used in other 
jurisdictions and indeed BT’s Northern Ireland investment was party facilitated 
through GAP funding. In only a couple of years BT’s rollout of high speed broadband 
in NI is already close to 89%. If State ‘GAP’ funding were to be made available we 
believe such should contain contractual conditions to provide ‘truly’ open and fair 
wholesale access, as is the case in Northern Ireland and indeed was the case in the 
NBS programme.  

 

Low ‘rural’ population density locations  

Very high speed broadband services will become increasingly important to society 
over time and action is required to avoid widening the digital divide. Whilst it may be 
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prohibitive at this time to roll-out fibre to all rural locations, other technological and 
potentially lower cost solutions should be considered such as fibre to the village type 
solutions and Long Term Evolution (LTE) mobile to create an ‘inclusive’ society. This 
category will need further review to understand the latest thinking in serving rural 
locations. It is highly likely that state intervention, ideally in the form of ‘gap’ funding, 
will be required in these areas. 

 

Types of Next Generation Access (NGA) 
Next Generation Access (NGA) is a generic term currently used in the 
communications industry to mean very fast broadband access – faster than historical 
broadband. 

The technical solutions for deploying NGA vary and are a key component in the 
decision to invest. The common technical solutions are below:  

Key NGA technical options: 

 Fibre to the premises or home (100Mbits plus) 
 Fibre to the cabinet (up to approx 80Mbit/s max) [upgradable to Fibre to the 

premises or home] 
 Fibre Network to the Cable cab with Co-ax to the premise (100Mbit/s plus) 
 Mobile LTE (54 Megabit plus) 
 Fibre to the village / central rural hub solutions. 

For locations where commercial investment is made, the operator decides the 
technical solution, however should state aid be required some of the solutions are 
considerably cheaper than others and in these times of austerity it may be prudent to 
focus on Fibre to the cabinet for the lower density areas and mobile/radio access 
becomes more attractive for the more rural locations.  

 

Sustainability of existing services  
As an operator of broadband services in Ireland we welcome the discussions and 
move towards NGA; however we are also keenly aware of the complexity of 
operating both traditional broadband services at the same time NGA services are 
being introduced.  

From the investment discussions above it is notable that the environment in the key 
urban areas will become different to the rest of the country as, for the foreseeable 
future, without State assistance NGA will be limited to these areas. These are also 
predominantly the LLU areas. 

We appreciate that the new NGA services must be marketed at a rate to encourage 
take up, however we are also aware that the traditional services still have 
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considerable value in the market and should not be ‘trashed’ through poor regulatory 
or predatory pricing decisions. In reality the traditional services will provide much of 
the finance for the new NGA products. Our view therefore is that NGA services in 
Ireland should trade at a modest premium to the existing broadband services, as is 
the case in the UK. We also consider that ComReg should take a ‘holistic’ view to 
NGA price regulation as micro level regulation is likely to lead to unwelcome 
anticompetitive distortions. 

We note the additional complexity in that Eircom, traditionally a double play operator 
(BB and Voice), is trying to compete against UPC, a triple play operator (BB, Voice 
and TV), which is pressurising Eircom's retail margins. 

Eircom’s prices, such as line rental, have been amongst the highest in Europe and 
we do not believe that the industry is to blame for Eircom’s current debt pile or its 
significant interest payments.  

We don’t believe that other operators should be driven out of the market due to 
Eircom's inefficiencies in costs and potential price squeeze activity to manipulate the 
market to suit Eircom retail. We therefore consider that if Eircom can find room to 
reduce its costs through its various cost saving campaigns, such reductions should 
manifest themselves in reduced line rental, llu unbundling rentals etc, rather than at 
the retail layer where little cost existed. 

We therefore consider robust regulation will be key to maintaining competition during 
the transition to NGA and the benefit of Eircom cost reductions should be in the 
upstream infrastructure rentals to benefit all users of the Eircom platform. 

 

Lessons to be learnt 

We consider lessons learned from the NGA approach for key urban areas will benefit 
the lesser dense and rural deployments, and additionally we would seek that the 
Department of Communications and Natural Resources set stringent conditions to 
stimulate open and fair competition in any proposal for state funding. 

 
 
Regulatory Remedies 
As we have previously responded to the WPNIA consultation our view is that the full 
set of regulatory remedies, akin to those for copper access, determined in the 
ComReg WPNIA decision notice D05/10 should automatically apply. We now also 
consider (in light of new information such as problems with the NGA pilot pricing) 
that price controls and price regulation is required and we address this under the 
next heading ‘Price Controls’ 

The reasons for this position are as follows: 
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Maintenance of the existing rules  

After some 12 years firsthand experience of dealings with Eircom, including its 
numerous owners, our view is little has changed in its poor behaviour towards its 
wholesale customers, particularly LLU operators. Recent Eircom proposals for LLU 
product and price improvements are too little too late, and exclude developments 
sought by BT, such as the ability for LLU operators to supply independent backhaul, 
the ability for LLU operators to novate footprints or subaccounts, and reductions in 
power charges. 

There is a demonstrable need for ComReg regulatory remedies which have been 
drawn up following real experience (see a few examples below) to constrain poor 
Eircom behaviour.  

Important examples of this behaviour are:  

 It took years for ComReg to force Eircom to provide seamless migrations to 
LLU even though such existed for bitstream. 

 It took two formal complaints from BT and separately COLT to force Eircom to 
offer Wholesale Ethernet services, and at least another year before we 
considered the offer fit for purpose. 

 10 years after the launch of LLU we still do not believe we have fit for purpose 
LLU backhaul offering (the recent proposal does not have any prices and 
cannot yet be ordered).  

 We believe the NGA pilot eircom are planning is structured to disincentivise 
infrastructure competition at the local level in Ireland. This is against the 
European Commission NGA recommendation clause 261 that recommends 
NGA solutions should not be discriminatory or have an exclusionary effect. 
We note a variety of local handover products are available from Eircom, 
however we don’t believe the backhaul prices proposed by Eircom will allow 
other parties to commercially benefit from the local handover options forcing 
the use of Eircom end-to-end national services. Whilst we accept a balance 
has to be achieved between keeping the price low enough to attract 
customers, such a price should not exclude competition in the market. We 
therefore consider that ComReg needs to urgently establish a set of price 
controls including Margin/Price squeeze models as part of their NGA 
regulatory pricing toolkit in Ireland. 

Access is the highest level of regulated service other than Duct sharing and aligns 
with European ‘ladder of investment’ principles to encourage investment in upstream 
markets to foster competition in downstream markets. 

We note Eircom’s recent announcement to propose a wide ranging set of 
commercial reforms that will fundamentally enhance access to Eircom’s national 
                                                           
1 Commission Recommendation of 20 September 2010 on regulated access to Next Generation Access 
Networks (NGA) (Text with EEA relevance) (2010/572/EU) 
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infrastructure for all telecoms operators in Ireland. We are highly sceptical that 
anything will change and it will take considerably more than fine words or 
professionally constructed statements and presentations to convince us that Eircom 
will act as a true wholesaler. Eircom use the word ‘fundamental’ in its announcement 
and we agree a ‘fundamental’ change is required and Eircom must learn it is being 
judged by what it does and not what it says. We believe the communication 
consisted of a public press release - preceded by a series of hastily arranged 
telephone calls to a selection of its wholesale customers - in itself gives a good 
indication of Eircom’s primary motivation, i.e. to gain favour with the public and with 
its key external stakeholders (including ComReg and DCENR) rather than any 
fundamental customer-driven rationale. 

Very recent announcements by Eircom cement our concerns of continuing problems, 
for example: 

 Eircom have recently informed the LLU operators of service improvements for 
LLU; however it omits to say that aspects such as the publication of KPIs 
were recently mandated by ComReg, and more frustratingly it’s only after we 
have virtually completed a major task, at a significant cost and duration, that 
Eircom announces a fast track improved scheme. In addition, LLU product 
improvements requested by BT are not included in these developments 
(some of the BT requests have been refused by Eircom and others have had 
no response to date).This is not good enough and points to systemic 
regulatory problems requiring a systemic regulatory solution.  

 Eircom’s announcement on ‘wholesale reform’ was followed a week later by a 
press release containing two significant items – a €100m investment on FTTx 
NGA, and an intention to launch a series of Entertainment services, including 
IPTV. We consider these two announcements being made in the same 
release demonstrates that Eircom, despite their statement only a week earlier, 
do not understand the meaning of true wholesale services. We believe their 
retail arm has had advance notice of the NGA developments prior to the press 
release, whereas the rest of the industry were completely unaware of the 
NGA plan (and continues to be unaware of this plan). If BT were to behave in 
this manner in the UK market, it would face serious consequences from 
Ofcom and also from its wholesale customers. 

If Eircom’s behaviour were to change then it should have no issue with the current 
regulatory remedies as such are basically in place to force Eircom to act in a way 
customers would expect from a genuine wholesaler.  

We are in absolutely no doubt ComReg must apply the full set of WPNIA access 
regulations on eircom for NGA and we will discuss price controls for NGA next. 

We also consider ComReg should put Eircom on Notice that if the Eircom Wholesale 
reform is not successful it will need act to resolve the systemic problems. 
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Price Control 
The pricing of NGA services will be critical to both the success of NGA and also the 
sustainability of competition in the Irish market both for existing and new products. 
We welcome ComReg’s focus on this issue in the consultation. 

We would like to address the common themes below. 

 Duct Access and Physical infrastructure build. To support competition and to 
enable other providers to build their own NGA access, Eircom should be 
mandated ‘when requested by an operator’ to make a Civil Engineering Offer 
(such as duct access). The European commission would appear to support 
such a move through its NGA Recommendation. 

 Backhaul Pricing – Eircom has proposed its pilot in Wexford and Sandyford 
and has made prices available. Whilst accepting that prices should be viable 
for the consumer market, we are concerned that Eircom is offering extremely 
‘cheap’ backhaul over its own network to support NGA services. In our view 
such low pricing is foreclosing the ability of other providers to purchase local 
access to Eircom's exchanges to pick up the NGA services as they reach the 
first aggregator. This is a major disincentive to infrastructure competition and 
goes against recommendation 26 of the EC NGA Recommendations.  

 Establishing a premium – NGA services will offer significantly higher 
bandwidths than existing broadband services and our view is that a modest 
premium is appropriate to recover the additional investments and to recognise 
the increased functionality. We are aware from experience that such is 
possible without pricing the product out of the market. 

We consider that eircom have motive and the ability to constrain the wholesale 
market and ComReg should apply cost orientation for infrastructure aspects as 
recommended by the European Commission and also retail minus approach to 
setting the wholesale prices supported by margin squeeze tests, 

 

2. Detailed Questions and Responses. 

Facilitating competition and encouraging efficient investment 
 
 
Q. 1. Do you consider that the risks identified above are those most closely 
relevant to investment in NGA? What might be the degree of impact of such 
risks, how might they change over time and how might they be quantified? 
Please explain your reasoning.   
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A. 1  

Investment in Key Urban Locations 

The investment by the cable operator UPC in NGA rollout and the support of a 
vibrant triple play service including television (with Sky Sports option) has created a 
new competitive dynamic in the most lucrative consumer customer locations in 
Ireland. We believe the clearest NGA risk to Eircom is already being demonstrated in 
the market, i.e. loss of customers and revenue in these locations.  Our view is this 
will force Eircom to commercially invest (the further 80million recently announced) in 
NGA solutions in the same locations as UPC and Eircom’s focus on protecting its 
own retail business is a huge risk to other providers using Eircom’s wholesale 
platform. Hence our view is these locations are the priority for regulatory attention. 

In terms of the risks identified, UPC appear to be demonstrating NGA does work in 
Ireland and the issue for Eircom is how to catch up and how do they build a package 
to compete with triple play including television. Our growing concern is how to 
ensure the key urban areas do not turn into a duopoly environment. 

 

Investment in other locations 

Other than for niche solutions, the viability of a pure commercial return from NGA 
investment (without other strategic objectives) in the rest of Ireland is looking difficult. 
However in many areas the GAP to achieve commercial viability is small and various 
options could be considered to close this GAP. ComReg must ensure that a ‘digital 
divide’ situation is not created, for example Eircom should not be given a level of 
commercial freedom to effectively ‘de-average’ or decouple pricing between areas 
where they face commercial threat (e.g. from UPC and LLU operators in Urban 
areas) and rural areas where the immediate threat is less so. Should Eircom decide 
to reduce its pricing to compete, then it must be mandated to do so for the entire 
market, particularly given their excessive level of EBITDA margin (40%+). The 
industry and the consumer must not be punished for a decade of mismanagement 
and lack of investment by Eircom.  

 

Remedies for Next Generation Wholesale Physical Network 
Infrastructure Access 
 
 
Q. 2. Do you consider that, in the context of the terminology set out in the NGA 
Recommendation, the above Figures 3 and 4 provide an accurate 
representation of Eircom’s proposed network architecture? Please explain 
your reasoning.   
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A.2 

 The Unbundled FTTH high level architecture described by ComReg is correct 
as we understand it from Eircom. 

 The FTTC high level architecture needs to be amended to include the Next 
Generation Network Node as the service is not available from Eircom without 
this. We appreciate that it may be argued the NGN node forms the OLT which 
is correct for Ireland, but the node has many other features such as Quality of 
Service features that come with the Node and effectively start to limit the 
openness of the service. ComReg need to ensure that unnecessary bundling 
of products is avoided. 

 We consider ComReg should include the FUA (Fibre unbundled Access) 
solution which is now included in the trial which has a different topology. I.e. 
Eircom bring all the traffic from all operators from either the FTTC or the FTTH 
over the same ‘shared’ infrastructure and traffic is broken out at layer 2/3 at 
the local/first NGN node. i.e. sharing backhaul economies of scale with all 
providers. We also believe that this product should be renamed, as it is clearly 
not an ‘unbundled fibre’ product. 

 Head Ends – With the advent of Eircom’s ADT extension to the NGN and the 
limited access to Eircom ADT sites (i.e. they cannot support interconnect) we 
consider Eircom should now additionally offer NGA local access at ‘Head 
Ends’ where local access is not possible and the various local areas are 
brought together. 

 
 
Q. 3. Do any of Eircom’s proposed pilot wholesale products align to the 
potential access remedies set out in NGA Recommendation? Please explain 
your reasoning? This question should be addressed in light of the following 
discussion on WPNIA NGA and WBA NGA.  

A.3 In our view Eircom’s current trial in effect offers none of the access remedies set 
out in the NGA recommendation for the following reasons: 

 It does not offer Access to civil engineering infrastructure. 
 Although Eircom provide technical information and say they will provide 

access to fibre and VDSL, its approach to backhaul pricing is exclusionary 
and there is no commercial incentive to invest other than to purchase Eircom's 
end to end bitstream service. 

 Eircom offer two fibre pairs however it’s not clear is the second is available for 
a second operator. 
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Q. 4. Are there any circumstances in which regulated access to civil 
engineering infrastructure would not be required? Please explain your 
reasoning.   

A.4. No. For others to viably compete in deploying their own NGA access solutions 
(other than mobile) a viable civil engineering infrastructure Offer (such as Duct) will 
be required. The detail of the offer should be discussed between the interested 
parties when a better view of the requirements is known. 

 

Q. 5. Having regard to market demand, technical, economic and other 
considerations, is there a requirement for a duct access remedy? Please 
explain your reasoning.   

A.5. There is a requirement for major infrastructure build in the access network to 
achieve NGA in Ireland which will involve the use of new or existing ducts to provide 
connectivity. It would be inappropriate to block regulatory remedies that could assist 
such a requirement hence there is a need to have a duct access remedy in Ireland.  

 

Q. 6. What are the most relevant factors identified in Article 12(2) of the Access 
Directive (and set out at paragraph 1.25 of this paper) when assessing 
proportionality considerations with respect to any remedy governing access to 
civil engineering infrastructure? 

A.6. Whilst all are important, we consider clause (d) – “the need to safeguard 
competition in the long term with particular attention to economically efficient 
infrastructure-based competition;” as a key required for Ireland. We are deeply 
concerned Eircom have the ability and motive to minimise infrastructure competition 
and we consider the recent example of the ‘surprisingly low’ pilot backhaul price 
supports this. 

 

Q. 7. Should ComReg encourage Eircom to build additional duct capacity for 
use by third parties and, if so, how? Please explain your reasoning. 

A.7. We are not offering a view on this matter other than a viable Duct Offer should 
be made.  

 

Q. 8. If a remedy requiring the provision of access to civil engineering 
infrastructure were to be appropriate, are measures to implement each of the 
principles set out in Annex II of the NGA Recommendation necessary and, if 
so, how might each be appropriately stated and implemented? Would a risk 
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premium be warranted? Please provide a reasoned response for each of the 
principles.  

A.8 Access to civil engineering and ducts is highly problematic with significant risks 
of unexpected costs and delay; hence a viable civil engineering offer (such as duct) 
is required. We have been frustrated at the looseness of the definition of 
‘equivalence’ in Ireland which over the years has damaged trust in the industry; the 
new EC tight approach where equivalence means ‘strict equivalence’ is welcome 
and long overdue. Our view is the greater risk to Eircom is not implementing NGA. 
The NGA price is already in the market and it’s now too late to be considering risk 
premiums. More important is correctly valuing the products and not ‘trashing’ the 
existing historic markets. 

 

Q. 9. What form of price control would be the most appropriate and 
proportionate means of establishing the price of access to civil engineering 
infrastructure? E.g. cost model (cost plus or retail minus), cost-oriented 
benchmark, or allowing for commercial negotiation. Please explain your 
reasoning.  

A.9. Eircom does not retail duct access and such is not a retail product by nature 
hence the retail minus approach to a price control is a non starter as there is no retail 
price to act as a reference. The cost orientated approach is aligned with the 
European Commission NGA recommendation and should be built into the Duct offer 
addressed in our answers to A4, A5, A6, A7 and A8 

Infrastructure costs are a component of NGA and whilst forming an input to the NGA 
service price do not prohibit flexibility in pricing for the complete service. 

 

Q. 10. Having regard to market demand, technical, economic and other 
considerations, is there a requirement for a remedy mandating access to the 
terminating segment? How might this be achieved in light of Eircom’s 
proposed or alternative network architectures? Please explain your reasoning.  

A.10. We strongly consider there is a need for a strong regulatory remedy mandating 
access to the terminating segment. Our past experience is that Eircom will refuse to 
supply or cause other service difficulties if there is no regulatory remedy. For 
example it took several years for Eircom to be forced to provide and support LLU 
migrations as they argued it was not a regulatory obligation, and we are familiar with 
Eircom’s ‘No’ responses to industry Statements of Requirements where Eircom say 
they don’t have an obligation to provide. Very recently Eircom refused LLU operators 
the ability to provide backhaul facilities to other LLU backhaul providers to assist 
competition and service resilience. We are aware of the Eircom NGA pilot, but 
Eircom themselves say it’s a pilot and the final service may change. 
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ComReg ask how such remedies might this be achieved in light of Eircom’s 
proposed or alternative architecture. The fact that eircom has chosen a particular 
form of solution, which we now have serious concerns with, does not prevent the 
regulator putting in place regulatory remedies.  Indeed it does not prevent ComReg 
mandating a Duct Access remedy.  

At this time the deployment model or models for NGA in Ireland is unclear as key 
investment decisions have not yet been established, however a number of 
possibilities exist as below: 

 UPC continue to roll out their infrastructure 
 Eircom commercially deploy NGA where viable (we assume this will mainly be 

in the same areas as UPC for competition reasons) 
 State Aid (we suggest in the form of GAP funding) may be required to 

stimulate investment to deploy services in area where commercial viability 
does not exist but where modest State funding could make a significant 
difference. 

 
 

Q. 11. What are the most relevant factors identified in Article 12(2) of the 
Access Directive (and set out at paragraph 1.25 of this paper) when assessing 
proportionality considerations with respect to any remedy governing access to 
the terminating segment? 

A.11. As per our response to question 6 item (d) in the list i.e. the safeguarding of 
infrastructure competition is key. Sustainable infrastructure competition is essential 
to stimulating inward investment and jobs in Ireland whilst significantly benefiting the 
consumer in choice and lower prices. 

With reference to our response to question 10 we would expect any state funding to 
be supported by strict ComReg regulatory remedies to ensure such investment 
stimulates competition rather than inhibit.  

 

Q. 12. Where is an appropriate distribution point to which access to the 
terminating segment should be provided, particularly given the need to ensure 
that it host a sufficient number of end-user connections to be commercially 
viable for an access seeker.  

A.12. The definition of the terminating segments within the NGA recommendation 
implies that the terminating segment exists to the first distribution point. In the copper 
world the street cabinet is the true first distribution point. In the fibre solution 
proposed by Eircom the cabinet will also be the first distribution point for residential 
services. We therefore consider the cabinet to be the first distribution point. 
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The Eircom pilot has two categories of cabinet solutions at this time as below. 

 Eircom offer space in their cabinet to locate either optical splitters of another 
operator, or space to provide a DSL solution. In this scenario the backhaul 
fibre can be provided by Eircom or the other operator. 

 LLU Sub-loop unbundling (although no process yet exists to provide, and the 
current price levels are prohibitive) has a potential application in NGA for very 
high speed copper access; up to 80Mbit/s through technologies such as 
VDSL. 

Rolling network to the cabinets for non-incumbent providers is difficult given the low 
market size of each cabinet and the costs and difficulty of providing electrical power 
and fibre backhaul. For most locations it is more viable to pick up the access at the 
local exchange or a head end as described in our response to question A2. 

We also note recent Eircom announcements that the majority of Eircom’s NGN 
platform will be what they term APT nodes. We have been told by eircom these APT 
nodes are not capable of direct interconnect with other operators, hence for many 
locations it will not be possible for operators to connect at the local Eircom NGN 
nodes, as had been envisaged in discussions to date. Therefore the scenario is 
emerging where interconnect with the services at an area or regional (head end) 
point will also be required where local access is not available. 

 

Q. 13. Should ComReg seek to encourage Eircom to deploy multiple-fibre lines 
in terminating segments and, if so, how? Please explain your reasoning. 

A13. 

Yes – the cost of adding a second or third fibre pair at installation is very small 
compared to the costs of a second and third new installation. It is not too late to 
mandate such a solution or process to give other parties access to such additional 
fibres as Eircom is still only at a limited pilot stage of development. As regards the 
how question, ComReg could easily mandate Eircom to publish where it is planning 
to deploy and to seek bids/offers for the 2nd and 3rd fibres. 

 

Q. 14. If a remedy requiring the provision of access to the terminating segment 
were to be appropriate, are measures to implement each of the principles set 
out in Annex II of the NGA Recommendation necessary and, if so, how might 
each be appropriately stated and implemented? Please provide a reasoned 
response for each of the principles?  

A.14. The measures set out in Annex II of the NGA Recommendation are welcome 
particularly the requirement for strict equivalence. The reason is that we have 
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requested sub-loop unbundling to be developed and a key aspect is fibre backhaul. 
We have requested such from Eircom; however in cases where that is not straight 
forward we may require a viable duct supply Offer from Eircom. 

Implementation - We agree with the NGA recommendation that Eircom should make 
a Civil Engineering Reference Offer and the recommendation sets out a minimum 
list. 

Enforcement - ComReg is well able to oversee the development of strict processes 
however it will require strict enforcement to ensure it works correctly. 

 

Q. 15. What form of price control would be the most appropriate and 
proportionate means of establishing the price of access to the terminating 
segment? e.g. cost model (cost plus or retail minus), cost-oriented benchmark, 
or allowing for commercial negotiation. Please explain your reasoning.   

A.15. We consider a number of aspects need to be considered in setting the price 
control. 

A retail minus price control allows a margin squeeze against existing exchange 
based LLU services and is not consistent with existing cost-orientated prices for LLU 
services. We believe a modest NGA premium is warranted against existing services 
such as LLU as the Sub-loop components and prices are included in the NGA 
solution. 

We understand the pressure Eircom Retail faces competing with companies such as 
UPC and Eircom simply have to reduce their cost base at all levels including LLU to 
improve its ability to compete, otherwise trying to manipulate prices as different 
levels in the price stack will quickly lead to margin/price squeezes against wholesale 
providers. 

We are suggesting Eircom select an ‘anchor’ price such as LLU and the pricing 
strategy is built up from that. This should enable existing competition to be 
maintained whilst factoring in an NGA premium and avoiding margin/price squeeze 
issues. If the anchor price is too high then Eircom will have reduce internal costs to 
get to it.     

In terms of regulation, we consider cost orientated prices at the component levels will 
be required (in line with the NGA requirement) to set the floor price and retail minus 
will be required to set the ceiling. Margin/Price squeeze tests will be required to 
prevent a squeezing out of LLU and wholesale services. 

 

Q. 16. Having regard to market demand, technical, economic and other 
considerations, is there a requirement for a remedy mandating access to the 
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unbundled fibre loop? How might this be achieved in light of Eircom’s 
proposed or alternative network architectures? Please explain your reasoning.   

A.16. There is a clear demand for access to the unbundled fibre loop and regulatory 
remedies mandating such are essential for the development of Next Generation 
Access in Ireland. In the event the Government were to tender for deployment of 
NGA in non-economic areas it is plausible that other operators may offer competing 
bids. In this situation, regulation will need to mandate that Eircom provide to those 
parties requiring access to its network the same facilities Eircom would otherwise 
have provided to themselves. 

Regulation has a critical role in bringing NGA to Ireland and access to the unbundled 
fibre loop and the ancillary services to enable the existence of the fibre loop are 
required. 

 

Q. 17. Are obligations to provide access to associated facilities necessary and, 
if so, what should these encompass? Please explain your reasoning. 

A.17. As in question 16, it is essential that regulation provides obligations to make 
available the ancillary services to support other operators providing NGA in the same 
way ‘i.e. in strict equivalence’ as Eircom would provide to itself. 

 
 
Q. 18. What are the most relevant factors identified in Article 12(2) of the 
Access Directive (and set out at paragraph 1.25 of this paper) when assessing 
proportionality considerations with respect to any remedy governing access to 
the unbundled fibre loop and associated facilities?  

A. 18. Addressing the various points raised in 12(2) as below. We have reproduced 
the points for context: 

 (a) the technical and economic viability of using or installing competing 
 facilities, in the light of the rate of market development, taking into account the 
 nature and type of interconnection and/or access involved, including the 
 viability of other upstream access products such as access to ducts;   

 Response - The technologies for NGA are now fairly well known and 
 demonstrated to work, hence technical viability has been proven. UPC has 
 proven economic viability in Ireland and numerous operators around the world 
 are deploying NGA solutions so economic viability is feasible and now 
 becoming proven. 

 (b) the feasibility of providing the access proposed, in relation to the capacity 
 available;  
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 Response - To date the decision to provide has been a commercial one so it 
 can be done. With equivalence and high quality regulation other parties 
 should be able to obtain a  viable  return in certain locations.   

 (c) the initial investment by the facility owner, taking account of any public 
 investment made and the risks involved in making the investment;  

 Response - The solutions for other operators has been designed in from the 
 start and the  access provider will recover substantial revenue from other 
 operators using is network.  

 (d) the need to safeguard competition in the long term, with particular 
 attention to economically efficient infrastructure-based competition;  

 Response - Please see our response to question 6. 

 (e) where appropriate, any relevant intellectual property rights;  

 Response - This is has not been an issue in Ireland to date and is not 
 expected. 

 (f) the provision of pan-European services  

 Response - European aspirations / targets are now for very high speed 
 broadband and these actions support such. 

 

Q. 19. What do you consider to be an appropriate point in Eircom’s network for 
the provision of unbundled access to the fibre loop in a FTTH scenario? 
Please explain your reasoning, including views on associated technical and 
commercial considerations.  

A.19. We consider regulation should provide the ability for another operator to deploy 
NGA using Eircom's existing physical infrastructure such as the ducts (Civil 
Engineering Offer), and where Eircom have already provided the ‘terminating 
segment’ from the customer to the cabinet then access at the cabinet should be 
made available to all on the same terms and conditions. In addition Eircom should 
provide access to the fibre backhaul service from the cabinets to the exchange, as 
well as interconnect access at the local exchange. 

 

Q. 20. If it is not possible for commercial or technical reasons to provide for 
unbundled access at this time, what factors might change this over time? 
What measures should ComReg take on a transitional basis to provide for the 
nearest equivalent alternative constituting a substitute to physical unbundling 
and what other safeguards might be necessary?  
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A.20. Eircom has already offered pilot hence technical solutions are possible in 
Ireland. However, the backhaul pricing for the pilot is proving exclusionary as we 
believe its removing the margin to encourage interconnect at the local level with 
Eircom’s solutions. Pricing is thus absolutely critical for NGA competition and we are 
in no doubt regulatory intervention is required to safeguard the industry. We are not 
seeking for Eircom to price NGA out of the market, however, there should be a 
possibility to connect locally and regionally and benefit from our own network 
investment. This does not appear possible for the pilot at present due to the low 
value Eircom has placed on backhaul versus access. 

We have requested Eircom to bring their sub-loop unbundling offer to a state where 
it can be purchased and sub-loop deployed by other parties. 

 

Q. 21. Is a remedy requiring the development and publication of a reference 
offer for the provision of access to the unbundled fibre loop and associated 
facilities necessary and what specific issues should be detailed within it? 
Please explain your reasoning.   

A.20. Eircom have already sought to offer a type of reference offer for their pilot 
hence they appear to support this concept and we would agree a reference offer 
should be mandated.  However, what is not clear to us is what Eircom are offering to 
themselves and the conditions of such an offer. BT and the industry at the start of 
the pilot discussions made it clear that all, including Eircom should use the same 
order and provision gateways. We note Eircom eventually agreed on the provision 
side but some 7 months later have still not agreed the same for service assurance 
(contrary to their public position on becoming a true wholesale operator). We 
consider any reference offer should apply to all including Eircom itself and until such 
is done there will be no trust or confidence that Eircom are acting fairly. Eircom 
simply don’t seem to understand this fairly basic point they must be seen to be 
treating all parties the same, including themselves to be a credible wholesaler. There 
are no commercial or technical reasons for resisting this, particularly in an NGA 
environment where new systems and process are being developed on new 
platforms. We consider a full Reference Offer is required and Eircom downstream 
services should avail of the same offer. 

 

Q. 22. What arrangements should be put in place for the publication of a 
reference offer and how should it be kept updated in light of ongoing 
developments? Please explain your reasoning. 

A.22. The reference offer should be drafted by Eircom and then negotiated and 
agreed with industry. The offer should apply to all users of NGA including Eircom's 
own downstream business (including wholesale businesses). The Reference Offer 
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should be established with the other reference offers on the Eircom wholesale 
website and a separate tab added to provide details etc of the service. i.e. The same 
process as the Access reference Offer (ARO) with the exception that if the doc is not 
agreed it is referenced to Comreg for decision, unlike the new ARO-2 which was 
published by Eircom even though it was in a state of disagreement with the industry 
at the ComReg led formal industry group. The reference offer should include SLAs, 
service credits and performance KPIs. 

 

Q. 23. What specific non-discrimination remedies are required with respect to 
the provision of access to the unbundled fibre loop and associated facilities? 
Please explain your reasoning.  

A.23. The full set of non-discrimination remedies as per the WPNIA decision are 
required as this is also an access service and Eircom have both the opportunity and 
motives to capitalise on discrimination opportunities. 

Although we welcomed the ComReg decision around Eircom publishing details of 
their self supply offer, the quality and detail of what Eircom produced was 
meaningless and disrespectful to the regulator and the industry. We consider this 
area needs to be urgently addressed to force Eircom to act in a non-discriminatory 
way, and additionally to meet the ‘strict equivalence’ objectives of the European 
Commission in its NGA recommendations. 

 

Q. 24. What form of price control would be the most appropriate and 
proportionate means of establishing the price of unbundled access to the fibre 
loop? e.g. cost model (cost plus or retail minus), cost-oriented benchmark, or 
allowing for commercial negotiation. Please explain your reasoning. 

A.24. The Civil Engineering aspects such as the supply of duct should be cost 
orientated. We acknowledge Eircom need to have some freedom as to the retail 
price they set, however as a vertically integrated business Eircom have the 
opportunity and the motive to margin squeeze the wholesale price. Such a squeeze 
will limit infrastructure competition hence we consider a combination of a retail minus 
price control and or a margin squeeze control is required to protect the wholesale 
price. This is critical to support infrastructure competition. 

 

Q. 25. Should any cost oriented price for FTTH based services attract a risk 
premium in principle? If so, to what types of network assets/investments 
should any premium apply and why? 
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A.25 The European Commission in its NGA recommendation advocates a cost 
orientated price for some aspects of NGA and it is recognised that such could be 
recovered over a period of time. As we have responded in question 8 Eircom have 
no choice but to invest to protect their high market share hence it is now too late for 
a risk premium in Ireland as the pricing differential against UPC is unlikely to support 
such.  

 

Q. 26. What types of co-investment arrangements might warrant a separate 
regulatory treatment in terms of remedies. Please address in your answer the 
types of commercial relationships and the type of control over physical 
infrastructure by multiple operators that you think would be necessary for 
ComReg to consider this option. If possible, please state if you think such an 
outcome is feasible or desirable. 

A. 26. Eircom have now announced a further 80million investment to their 20million 
NGA pilot investment, however as yet no NGA services are available from Eircom, 
and no details have been provided to industry on these plans. As discussed earlier 
we are expecting this investment to largely be in the same areas as UPC. The 
historic difficult relationship of industry with Eircom, compounded by Eircom’s high 
market share, appears to make a co-investment problematic. Consortia relationships 
are possible however no party appears to have made any public statements at this 
time and the regulation is still not stable in this area. 

The alternative is Government funding which is understandably difficult given the 
current economic climate, however given the important of electronic communication 
to the economy some form of state assistance may be justified particularly in rural 
areas.  

To minimise the cost of any such State investment, a GAP funding model (i.e. 
providing the difference between what companies would commercially invest and the 
uneconomic value) would appear a plausible way forward which would stimulate 
commercial investment at very good value to the State. If such an approach were 
adopted, and projects tendered we believe investment consortia would emerge. 

Removing the dependence on Eircom would enable parallel deployment and 
increased competition thus bringing forward services more quickly and stimulating 
competition. 

In this scenario we would anticipate such providers offering ‘regulated’ wholesale 
services and ComReg would be requested to oversee this as well as overseeing that 
Eircom open its ‘terminating’ segments and ancillary services in the same way it 
would for itself. 
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Q. 27. Do you have any views as to how ComReg should view the evolution of 
the market for NGA services particularly in the presence of a rival cable 
network and its impact in supporting effective competition in downstream 
markets? How should remedies and regulation generally evolve over time and 
what criteria should ComReg apply to such decisions? 

A.27. There is now a small risk that a duopoly will emerge between Eircom and UPC 
in key urban locations and urgent regulation will be required to prevent this having a 
detrimental impact on the market. Establishing regulation to prevent margin squeeze 
on LLU, and to let other operators have access to Eircom NGA at regulated prices, is 
vital to sustaining competition in the downstream markets and should mitigate 
against a duopoly. 

 

 Q. 28. Having regard to market demand, technical, economic and other 
considerations, is there a requirement for a remedy mandating access to the 
unbundled copper sub-loop and associated facilities (including backhaul and 
access to street cabinets) in a FTTN scenario? How might this be achieved in 
light of Eircom’s proposed or alternative network architectures? Please 
explain your reasoning.  

A.28. The Eircom pilot offers the fibre from the premises to the cabinet (i.e. the 
terminating segment) and for the OAO to provide filters in the cabinet or node. There 
is a requirement for a remedy mandating access to the unbundled copper sub-loop 
and associated facilities (including backhaul and access to street cabinets) in a 
FTTN scenario so that other providers can maximise its use of the fibre loop without 
having to use the Eircom bitstream service. 

 

Q. 29. What type of backhaul solutions do you consider are appropriate in an 
FTTN scenario?  

A.29. Eircom are providing fibre for their own backhaul and it would be equivalent 
for them to provide the same fibre access at an appropriate cost for other providers 
without the need for them to use the Eircom bitstream network. Indeed the FTTH 
provides this type of solution. We consider this is thus reasonable and proportionate. 

 

Q. 30. What are the most relevant factors identified in Article 12(2) of the 
Access Directive (and set out at paragraph 1.25 of this paper) when assessing 
proportionality considerations with respect to any remedy governing access to 
the unbundled fibre loop and associated facilities. 

A.30 Please see our response to question 18. 
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Q. 31. Is a remedy requiring the development and publication of a reference 
offer for the provision of access to the copper-sub loop necessary and what 
specific areas should be detailed within it? Please explain your reasoning.  

A.31 – Please see our answer to question 21. 

 

Q. 32. What arrangements should be put in place for the publication of a 
reference offer and how should it be kept updated in light of ongoing 
developments? Please explain your reasoning. 

A.32 – Please see our answer to question 22. We need such to provide us the 
contractual terms and to ensure we are all receiving the same offer for fair 
competition. 

 

Q. 33. What specific non-discrimination remedies are required with respect to 
the provision of access to the copper sub-loop, including those associated 
with co-location? Please explain your reasoning.  

A.33. As we have proposed in the past non-discrimination linked with good 
transparency regulation is key. I.e. it is only through transparency that non-
discrimination regulation appears to work properly. We therefore request a tightening 
of the WPNIA regulatory remedy in ComReg Decision D05/10 to make Eircom 
properly describe, in the same level of detail, services offered to OAOs and self 
provide. Only when this is complete and demonstrated will we start to gain 
confidence that fair equivalence exists in Eircom. In our view the current approach of 
Eircom in describing what they offer themselves is disrespectful to the industry and 
demonstrated that we are not dealing with a true wholesaler. 

LLU has an existence independent of NGA hence we want all the existing regulatory 
remedies to be maintained for the foreseeable future. 

We are aware that Eircom have chosen a path where NGA is obtrusive to the 
existing portfolio of services, for example it’s not possible to supply WLR on line 
where VDSL is deployed. We consider the deployment of NGA solutions should not 
be destructive to existing services unless agreed by the industry. 

 

Q. 34. What form of price control would be the most appropriate and 
proportionate means of establishing the price of access to the copper sub-
loop? E.g. cost model (cost plus or retail minus), cost-oriented benchmark, or 
allowing commercial negotiation. Please explain your reasoning.  
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A.34 We consider the same principles as described in our response to question 24 
apply. 

 

Q. 35. Should fibre or Ethernet backhaul associated with the provision of 
access to the copper sub-loop attract a risk premium? How might a risk profile 
associated with specific costs relating to such access to be determined in light 
of the principles set out in Annex I of the NGA Recommendation, and how 
should any difference in risk be reflected in a pricing methodology? Please 
explain your reasoning.  

A.35  

Assuming the question is only addressing the backhaul from the cab to the nearest 
(first) NGN aggregator node. 

Please see our response to question 8. 

 

Remedies for Next Generation Wholesale Broadband Access 
 

Q. 36. What circumstances (i.e. degree of availability of effective access to the 
unbundled loop), would warrant the lifting or variation of WBA access 
obligations within a given geographic area? Please explain your reasoning.  

A.36 We have previously provided our view that a critical mass of customers on the 
LLU platform would be required prior to the consideration of a relaxing some of the 
WBA obligations on Eircom. We consider we are still a long way from reaching such 
a point and continued to be frustrated by Eircom such as refusing two of our recent 
product requests to improve the LLU product. We perceived Eircom were engaged in 
a ‘battleships’ approach to a key service request with obtuse answers to our request 
for a certain LLU facility. It feels that we have to ask exactly the right question using 
very precise terminology to get the correct answer, otherwise the answer is no. We 
don’t consider this to be negotiation in good faith and is not good enough from a 
wholesale supplier. 

Concerning de-regulating a geographic area we believe Eircom will either 
deliberately or inadvertently in chasing UPC prefer its own bitstream and retail 
services and foreclose LLU in that area. To avoid such the base price of LLU would 
need to fall considerably to enable the LLU operator to sustain a margin to sustain 
commercial activity. 

At this time we need critical mass of LLU customers (~150K, equivalent to 10% of 
the broadband market) before the lifting of the WBA access obligations. ---Text 
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deleted. --- Additionally, significant LLU rental reductions would be needed to avoid a 
margin/price squeeze.  

 

Q. 37. Having regard to market demand, technical, economic and other 
considerations, is there a requirement for a remedy mandating access to WBA 
products and associated facilities (including backhaul) in a FTTH and FTTC 
scenario? Please explain your reasoning.  

A.37. Yes. The perception of industry over the years is that Eircom has preferred its 
downstream business over its wholesale business and this has been acknowledged 
by the Eircom CEO2.  

“In the past, we tended to be inward looking, closed and retail oriented. But into the 
future we're going to need to be forward looking. This will mean more open 

partnerships and recognising that the provision of wholesale services will be a more 

important part of the strategy than it has been," 

We are not convinced of Eircom’s desire to offer regulated wholesale components 
and absent regulation it cannot be predicted what Eircom will do, our assumption is 
that regulated wholesale components will disappear in favour of end to end 
solutions, removing infrastructure competition in Ireland. 

We already note the backhaul pricing of the FTTX trial solutions is so low as to 
undermine the viability of other operators investing at the FFTX cabinets. In our view 
even though the FTTX trial is being portrayed as open, we don’t see it as 
commercially viable hence it’s not open. 

 

Q. 38. In a FTTH or FTTC environment, what technical or enhanced service 
characteristics might need to be reflected in WBA access products? Please 
explain your reasoning including views on the extent, if any, to which product 
differentiation is a necessary characteristic of WBA access products.  

A.38 We believe the following should be supported. 

 Ability to carry voice meeting any regulatory obligations for making 112/999 
calls and location info. 

 Ability to carry high speed data. 
 Ability to carry QOS enabled traffic 
 Ability to carry multi-casting (TV) – from local and national handover. 
 Improved service assurance. The greater the dependence a customer has the 

more important service assurance becomes. 

                                                           
2  http://www.siliconrepublic.com/comms/item/15230-eircom-to-embark-on-major-r 



24 | P a g e  
 

 
We would preferably like to see an open high capacity communications ‘pipe’ to the 
customer where we can configure our own services to support any level of 
differentiation. Where the services are handed over through the bitstream service 
(local) and (national) the transmission characteristics are limited although 
differentiation above this level is possible. We note the availability of the ‘do-it-
yourself’ options where the operators use their own optics/DSLAMs and the 
backhaul fibre is presented to the operator. Although there are current questions of 
the commercially viability for other operators to use these options, they should be 
maintained as they provide the greatest opportunity to differentiate. 

We have raised the issue of 112/999 access during discussions on NGA, and 
consider ComReg needs to make a clear statement regarding such over NGA to 
bring certainty to the market.  

 

Q. 39. What are the most relevant factors identified in Article 12(2) of the 
Access Directive (and set out at paragraph 1.25 of this paper) when assessing 
proportionality considerations with respect to any remedy governing access to 
WBA products and associated facilities?.  

A.39 Please see our response to question 18. 

 

Q. 40. How should the issue of technical protocols and interfaces serving the 
interconnection of optical networks be approached? Please explain your 
reasoning.  

A.40 Eircom should be open from the outset offering supporting documents of the 
processes, technical specifications and anticipated performance. The service should 
be as transparent as possible and include ways to manage and monitor the NTU for 
performance and faults. Industry discussions of the protocols and issues should 
continue until solutions are agreed. 

We need this information to interoperate with Eircom’s network, use the Eircom 
service, manage performance to our customers and compete with Eircom in a fair 
and timely way. 

 

Q. 41. Do you think that a requirement for the SMP operator to notify 
purchasers of WBA 6 months in advance of its launch of a retail products 
based on NGA inputs is necessary or adequate and, if so, how might it operate 
in practice? Please explain your reasoning.  



25 | P a g e  
 

A.41 The underlying rules for notification stem from Competition Law and Eircom 
should be providing sufficient information to enable other parties to be in a position to 
compete at the same time as their downstream businesses. We would like to make 
this observation and recommendations about Eircom development processes and 
notifications. 

The industry often requests Eircom to develop new products or to update existing 
ones and Eircom adopts a fairly standard industry practice of using scheduled 
‘software drops’ three or four times a year to introduce new product or service 
software. Our experience and observation is that it normally takes about a year for 
Eircom to develop and launch a new product. This means Eircom wholesale has 
knowledge of a new product for about 12 months prior to launch and could easily 
inform industry in ample time, if only to provide a roadmap and outline of its plans. 

From an alternative operator view, larger operators also align with industry practice 
of software drops several times a year, and for operators using this approach six 
months is very tight to find out about a new key service from scratch. i.e. Where a 
‘cold’ six months is provided (i.e. no prior knowledge) requiring a significant 
development there will be difficulties and longer notice should have been provided.  

Where the development requirements or changes are small or already well sign 
posted, resource and finance will be in place and six months notification will work in 
most cases. 

In practice we need road maps; outline plans well ahead of the details and the 
notification should align with time it will take to enable others to launch at the same 
time as Eircom’s downstream businesses, but not less than 6 months. 

 

Q. 42. What effective access, transparency or other safeguards are necessary 
to guarantee non-discrimination and how might such safeguards impact the 
need for of level of advance notification discussed above? Please explain your 
reasoning.  

A.42 Our experience of the Irish market is that Non discrimination is extremely 
difficult to detect without robust transparency regulation. As we have commented on 
is other consultations, Non-Discrimination does not work properly without strong and 
effective ‘transparency remedies’. For example, Eircom have the motives and 
opportunities to keep its internal trading issues secret, and indeed Eircom and its 
wholesale customers have the same motives to keep ‘favourable’ arrangements, 
(whatever they maybe) secret for commercial gain. Hence transparency remedies 
that force publication are very helpful and effective for flushing out discrimination. 

For advance notification other providers should be given sufficient formal notice to 
enable them to compete at the same time as Eircom’s downstream business, or 
other parties availing of favourable solutions. 
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In our view notification should therefore comply with the above principle and all 
operators should be informed at the same time of new proposals and with the same 
detail. Initial notification maybe a plan or statement of intention, with more detail and 
prices published later. For a major service offering a reference offer should be 
published for information and comment and agreed with industry giving it will form 
the contract between the parties. These steps provide transparency so operators can 
compete fairly and given the reference offer forms the basis of the contract it’s 
reasonable and proportionate the other party should allowed to comment to it. 

We also support the publication of comparison performance information as provided 
in the recent Decision (Ref D05/11) of ComReg to ensure all are being treated fairly 
for provision and assurance. 

 

Q. 43. What specific non-discrimination remedies are required with respect to 
the provision of wholesale broadband access? Please explain your reasoning.  

A.43 We believe the current non-discrimination remedies in Ireland have been 
proven to be virtually ineffective due to the difficulties for other operators to detect 
non-discrimination, and once detected the incumbent’s regulatory and legal 
departments may work to undermine the regulation further.  

Given the problem above, the NGA recommendation which advocates a ‘strict 
equivalence’ approach should be adopted in Ireland and a much tighter line taken in 
the remedies. Ideally Eircom should be functionally separated as the problems have 
become systemic over the years and we consider there is little if any trust that 
Eircom will act fairly. In the absence of functional separation ComReg should start 
applying Eircom ‘strict equivalence’ obligations rather the current ‘loose’ equivalence 
conditions. 

 

Q. 44. Is a remedy requiring the publication of reference offers for specific NG 
WBA products necessary and if so, what should be contained within such a 
reference offer? Please provide reasons for your answer. 

A.44 Yes a remedy requiring the publication of reference offers for specific NGA 
WBA products is necessary and such should contain all the requirements of the 
existing copper based Reference Offers including SLAs and performance targets.  

This remedy is required to reduce non-discrimination and provide a workable and 
legal commitment (the reference offer is the basis for contracts) to wholesale 
customers.  

To ensure the reference offer process is working, ComReg should introduce a new 
remedy to Audit Eircom’s contractual agreements to ensure they align with the 
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Reference Offer. The reason for requesting this is we are concerned to ensure all 
use the same agreement. 

 

Q. 45. What arrangements should be put in place for the publication of a 
reference offer and how should it be kept updated in light of ongoing 
developments? Please explain your reasoning. 

A.45 Eircom simply publishing a reference offer is not good enough as it sets the 
conditions that suit Eircom and not its customers. Recent experience of the ARO 2 
reference offer for WPNIA LLU has highlighted serious flaws in the process for 
introducing reference offers. The process should encompass a stage where the 
content is agreed between Eircom and the operators. Where agreement cannot be 
achieved, as was the case with the ARO 2 the disagreement should be determined 
by the regulator. In the case of the ARO 2 the industry body formally disagreed with 
certain conditions, Eircom published anyway and we are now in a situation with an 
ARO 2 that can’t be signed by operators. This is ridiculous. 

 

Q. 46. What form of price control would be the most appropriate and 
proportionate means of establishing the price of WBA access? e.g. cost model 
(cost plus or retail minus), cost-oriented benchmark, or allowing for 
commercial negotiation. Please explain your reasoning. 

A.46. Our view is that the most appropriate price control for NGA WBA at this time 
would be Retail Minus combined with cost plus civil engineering access and margin 
squeeze tests.  

There is some indication that the market will bear the current UPC pricing for a triple 
play service including fixed voce, broadband and television, however it is not clear 
what price the market for Eircom NGA services will sustain and providers including 
Eircom need some retail flexibility. However, that said, some aspects of NGA 
encompass regulated cost plus inputs (NGA Recommendation for Duct etc) and it is 
thus important to maintain economic space between the two types of price control. It 
would thus appear appropriate that some form of price/margin squeeze test will also 
be required.   

 

Q. 47. If an effective internal separation of Eircom were to be implemented how 
should this impact on ComReg’s regulatory approach? 

A.47 We simply don’t believe Eircom is capable of effective internal separation as 
the behavioural issues have become systemic over the years. We have heard fine 
words from Eircom on numerous occasions in the past without any perceivable 
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change in behaviour and there is little to suggest to us this is about to change. In 
dealing with Eircom wholesale we actually consider some aspects, such as its 
Chinese walls between wholesale regulated components and downstream wholesale 
solutions are worse rather than better at this time.  

Fine words and professional slide-ware should not be the basis for impacting 
ComReg’s regulatory approach and it could be argued that such would breach the 
regulations. ComReg should judge the need for regulatory remedies on market 
impact and not what Eircom says. The alternative approach (providing it’s allowed 
under Irish law) is for ComReg to establish a legal agreement with Eircom to 
establish regulatory certainty. 

 

Price controls for NGA Wholesale Products 
 

Q. 48. Do you believe that the costing methodology options for determining 
NGA charges as outlined above are relevant and appropriate? Please provide 
NGA reasons for your response. Which is the most appropriate methodology 
and why?  

A.48 We believe that the costing methodology options for determining NGA charges 
as outlined above are relevant and appropriate for consideration as they are based 
on standard regulatory methodologies. We agree with ComReg that there is a 
forward looking element to NGA investment as it will not be possible to take all the 
costs in the year the investment is made. i.e. the pricing will have to be set based on 
forecast costs and revenues over time and setting a current price. We consider that 
ComReg should consult separately on the pricing methodologies given the 
complexity involved. 

 

Q. 49. Should ComReg distinguish between new investment (such as NGA 
specific equipment) and legacy assets (such as trench) which are used in the 
provision of NGA services? Please explain your reasoning.  

A.49. We would expect a considerable part of the existing infrastructure should be 
available for Eircom to deploy NGA and cost savings should be taken, however it is 
important that equivalent services offered to others should be offered the same 
benefits. 

 

Q. 50. What pricing issues might arise where the SMP operator is providing 
services over both copper and NGA networks concurrently? For example, 



29 | P a g e  
 

duplicating infrastructure in the same geographic area for a temporary period 
or in different geographic areas. Please explain your reasoning.  

A.50. Firstly it is difficult to envisage changes to the existing service prices given the 
inconvenience and destabilisation such would cause to established customers.  We 
acknowledge the new service cannot be priced at such a high level to prevent take 
up and the bitstream investment model offers one solution where forecast volumes 
are initially used to enable recovery over a reasonable number of years. Provided 
the service offers a significant additional benefit which is expected, it should be 
possible to supply at a modest premium to the existing services and keep both 
running for a temporary period of years rather than months. With regards to different 
geographic areas, i.e. outside the areas where Eircom will commercially invest in 
NGA, there is no certainty as to how NGA investment will be made and by who, such 
as the state, mobile industry consortia etc hence it’s too early to discuss a solution 
other than we expect existing Eircom services to continue for many years in these 
areas.  

 

Q. 51. Do you agree with the application of a risk premium as envisaged in the 
NGA Recommendation? As part of your response please address, insofar as 
possible, your views on the nature of any such premium, whether and how it 
could be measured and what its relationship to Eircom’s existing (or a 
potential split) WACC should be.  

 A.51 In Ireland where others are setting the retail price for NGA its now too late to 
be discussing adding a risk premium as we believe the greater risk to Eircom is not 
investing. We agree a modest premium should be applied for a number of reasons. 

 To reflect the additional costs 
 To prevent the ‘trashing’ of existing services. 
 To maintain the ability to re-invest and roll-out further. 

 

Q. 52. Do you agree with the NGA Recommendation that any risk premium 
should only be applied to NGA/fibre specific assets and not to legacy copper 
based assets (for example, FTTH versus FTTN)?  

A.52. Please see our answer to question 51. We believe it is too late to apply a risk 
premium given another player has already set the market price. 

 

Q. 53. Do you believe that the WACC ComReg Decision from 2008 remains 
appropriate and applicable for NGA investment and allows for sufficient return 
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on investments made and to be made in the future? Please provide reasons for 
your response.  

A. 53 We consider the ComReg WACC Decision from 2008 remains appropriate 
and applicable for NGA investment and at 10.21% in the current depressed 
environment in Ireland offers Eircom a healthy return on investments. We consider 
Eircom are making a healthy return and the WACC is generous to Eircom in the 
current environment. 

 

Q. 54. Do you have any other observations or proposals in relation to NGA 
investment risk and whether there are mechanisms other that the WACC to 
account for risk in NGA wholesale pricing?  

A.54 The situation in Ireland has changed over recent times and its now looking that 
Eircom’s biggest risk is not investing in NGA as UPC take market share. Eircom can 
mitigate their risk through choice of deployment location and also technology 
deployed. We expect Eircom’s retail pricing will be influenced by UPCs pricing and 
given equivalence etc we would expect Eircom’s NGA wholesale pricing to be at a 
level to allow other providers the compete with both Eircom retail and UPC.  

 

Q. 55. Do you agree that the factors above identified are the most relevant 
mitigators of risk? Should such factors be taken into account when 
determining whole pricing arrangements and, if so how? Are any safeguards 
necessary?  

A.55. UPC has gone ahead and commercially deployed NGA solutions without the 
need for regulatory controls etc. Eircom is also not being forced to deploy NGA and 
we believe is having to respond to save its market share in the UPC areas. Hence 
our view is the key risk to Eircom in UPC NGA locations is not investing.  

We agree with ComReg that both UPC and we expect Eircom will be mitigating their 
risk by only deploying in the most lucrative locations and not deploying where they 
don’t believe a commercial return can be made. For Eircom their risk can be further 
mitigated by providing high quality open wholesale services so that where they don’t 
make the retail sale, they still take wholesale revenue. ---Text deleted----. 

For other locations where commercial deployment is not immediately viable we 
believe the most likely way to achieve investments is with GAP funding to bridge the 
gap between the uneconomic cost of investment and the point where investment is 
commercially viable. This approach minimises the cost to the state whilst at the 
same time stimulating the private sector (not just the incumbent) to invest in a viable 
prospect. We would expect the State involvement to impact the price charged. 
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Q. 56. In the context of upfront purchase commitments and volume discounts, 
are any safeguards necessary to ensure efficient investment and the 
development of effective competition? Please explain your reasoning. 

A.56. Eircom retail is clearly the largest customer for Eircom NGA by a long margin 
and thus there is no need for upfront commitments and volume discounts as the 
main beneficiary will be Eircom retail. 

 

Q. 57. Do you believe that all the relevant and appropriate options were 
considered above regarding the main principles for a margin squeeze test? 
Please provide reasons for your response. 

A.57. NGA from Eircom in Ireland is not yet available and only a pilot service is 
planned at this time. Without a service in place it’s not possible for us to be definitive, 
however we have concerns that the Eircom pilot backhaul prices, which are lower 
than their NGN prices for the what believe is the same service are exclusionary 
preventing others using the local service facilities Eircom claim to be offering. 

 

Q. 58. Are ex-ante price controls or measures required in order to prevent 
margin squeeze? If so, what is the appropriate methodology to address margin 
squeeze and what factors should be considered by ComReg when specifying 
an imputation test (if this approach is deemed to be necessary)? Please 
explain your reasoning.  

A.58 Yes. The exPost system is too slow and unpredictable and the damage from a 
margin squeeze will be done to competition well before such could be resolved in the 
courts. Ex-ante price control regulatory certainty both for the incumbent and the 
operators is important to establish the required stability to invest. Please also see our 
responses to question 15. 

 

Migrations from Current Generation Copper Products to NGA 
Products 
 

Q. 59. Should Eircom be required to maintain existing copper network 
infrastructure in parallel with NGA network upgrades? If so, then for what 
period of time? Under what circumstances could a shorter period of parallel 
operation be appropriate? 
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A. 59. Incumbent operators are masters of integrating new with legacy systems and 
NGA should be no different. A key financial issue is that Eircom should not be 
tempted to rip out deployments not fully depreciated (unless absolutely necessary) 
as such could cause a significant adverse peak in the company accounts.  

Eircom are planning to pilot NGA over the next year and this will provide them both 
practical and commercial information and thus it’s too early to consider pulling out 
existing infrastructure. Additionally, we should not underestimate the difficulty and 
cost of rolling out NGA, particularity if Eircom intend to provide fibre to the customer 
premises. With Eircom being financially constrained it’s likely to take several years to 
for Eircom to get a sizable fibre footprint to the premises. At this time we cannot see 
any removal of the PSTN before the next 5 to 10 years in the key urban areas and a 
lot longer in areas where NGA is not deployed by Eircom. 

 

Q. 60. What forms of fully equivalent access at the points of interconnection 
(such as exchanges), might justify an advance notice period for 
decommissioning of less than 5 years? Please explain your reasoning.  

A.60. This question is coloured by the deployment of LLU services in exchanges 
where we would expect Eircom to roll-out NGA (given high customer densities). ---
Text deleted----. 

For other services, past experience has shown the industry has been able to 
negotiate with Eircom the closure and re-routing of traffic on a commercial basis and 
such should be possible to a limited degree. However, a widespread undoing of 
infrastructure competition is not seen as viable given other party investments. 

 

Q. 61. In an NGA setting, what are the most appropriate migration paths that 
need to be put in place and what are the main technical, operational or 
commercial issues that would need to be addressed? Please explain your 
reasoning.  

A.61 Platform Migration - Initially we would see the migration to NGA through 
customers seeking to upgrade services rather than a bulk move approach. In later 
years where most customers have migrated a bulk approach may become financially 
viable but such would have to be reviewed nearer the time. 

Service Migration - We know the incumbent will not be the only infrastructure 
provider of NGA in Ireland given the emergence of alternative platforms such as 
UPC, mobile LTE and even the possibility of other operators or consortia rolling out 
parts of the country. Our view is migration paths should be possible and exist 
between the numerous platforms. Given such alternative providers the industry 
should not be restricted to the migration solution of the incumbent as in many 
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instances such will not be involved, hence some form of central clearing system may 
be required. However, to avoid cost and complexity such should be simple and more 
of a registry rather than a transactional system. Common migration protocols and 
processes could be developed for operators to communicate with each other as is 
the case with fixed number portability today.  

 

Q. 62. Are commercial arrangements likely to lead to the most effective 
outcome in ensuring that an efficient and transparent migration process takes 
place? Please explain your reasoning 

A.62. Our experience in Ireland is that there are two reasons for Eircom to negotiate. 
The first is when Eircom want something and the second is when there is a 
‘regulatory stick’. Hence the existence of a regulatory requirement is the best way to 
ensure commercial discussions are conducted to the benefit of industry and the 
market.  

 

Q. 63. How should ComReg ensure that the systems and procedures put in 
place by Eircom, including operating support systems, are designed so as to 
facilitate the switching of alternative providers to NGA-based access 
products? Please explain your reasoning.  

A. 63. As in per our answer to question 61 we do not consider that Eircom will be the 
only provider of NGA in Ireland going forward and as such Eircom should be working 
with other providers and potential providers on migration solutions. We have had 
poor experiences of Eircom putting things in place without detailed agreement of the 
industry which often don’t meet the needs of industry. Therefore we need a 
regulatory remedy to ensure systems and procedures are put in place, but the 
remedy should also oblige Eircom to discuss and agree the solutions with industry.  

 

Q. 64. What would be an appropriate and proportionate regulatory approach 
for ensuring that information around Eircom’s network and its extension plans 
are made available to WPNIA and WBA access seekers? Please consider 
issues regarding commercial sensitivity and network integrity when explaining 
your reasoning.  

A.64 Our view is that the requirements of Eircom retail basically drive Eircom 
network and product development, with wholesale access seekers subsequently 
being informed that the development is going ahead. Despite Eircom’s public 
statements on wholesale separation, we have seen this practise continue with the 
recent joint NGA/IPTV announcement without any fore notice of the NGA 
programmes to Industry. It is our view that, in parallel to Eircom retail being made 
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aware a development is going ahead, the exact same information should be made 
available to authorised access seekers on the basis of equivalence.  

Without such an approach other providers cannot provide downstream services in a 
fair competitive environment. 

 

Q. 65. What should be the format and level of detail to be contained in the 
network information above and how can the strict confidentiality of such 
information be maintained? Please explain your reasoning.  

A. 65 We have been dealing with such issues for many years and Eircom could 
readily provide such information behind a password protected gateway.  

 

End 
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1 For example, a retail customer with a 512k broadband service originally paid �39.99. Gradually the service was upgraded to 
1Mb, 2Mb, 7Mb and up to 24Mb, while the price declined to �34.99.  
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1 Abstract 

 

In the race to super-fast broadband, the biggest challenge facing operators is the civils 

cost of deploying fibre to every home.  The current speeds of ADSL2+ and VDSL2 

are not sufficient for the anticipated future demands.  The European Union has 

mandated that 50% of homes should be able to receive speeds of 100Mbps or more 

by 2020.  In order to address these problems, Huawei proposes vectoring 

technologies to enhance VDSL2 line speeds to offer fibre-like speeds over existing 

copper infrastructure.  This paper discusses the technologies of vectoring; the 

real-world results of testing; the next stage, SuperMIMO; and the barriers to be 

overcome to introduce vectoring into an operator’s network. 

 

This paper will show that vectoring can leverage fibre-like speeds out of existing 

copper infrastructure and advises that allowing Sub-Loop Unbundling restricts the 

end-user speeds 
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2 Copper Access Technology Evolution 

 

 

 

The above diagram shows the evolution of access technologies and their headline 

speeds, and operating distances.  
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3 What is Vectoring? 

3.1 What can Vectoring do? 

Crosstalk is the dominant source of noise in VDSL2 and the amount of crosstalk 

increases with signal frequency. It is especially a problem in the extended VDSL2 

bands 12-30 MHz.  It is typically 20-30 dB stronger than other noise sources in a 

VDSL2 system.  Crosstalk leads to significant performance losses.   

 

 

 

It decreases data rates, service penetration rates and can cause frequent 

re-initialization of the CPE.  One solution to protect against crosstalk, is to use more 

transmit power, but this leads to higher power consumption and can break national 

frequency management plans, and cause interference with other systems. 



 Offering fibre-like speeds over copper Security Level 
 

2011-08-12 HUAWEI Proprietary Page6, Total22 
 

 
Far end crosstalk (FEXT) is the dominant source of noise in a VDSL2 system 

 

The crosstalk problem can be almost completely eliminated by using vectoring. 

 

The following figure shows the evolution of Spectrum Management techniques, that 

can be used to combat interference in xDSL systems: 

 

 

 

  

Level 0 - SSM Level 1- DLM Level 3 - VectoringLevel 2 - DSM

Static spectrum 
management 

(Legacy xDSL)

Automatically 
diagnose and 
repair line faults, 
optimize DSL 
performance line 
by line
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Joint processing 
at CO enables 
crosstalk 
cancellation in 
multi-pair bundles
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Dynamically 
optimize transmit 
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3.2 How does Vectoring work? 

The DSLAM processes the multi-line signals:  

� In the upstream, received signals are combined to cancel crosstalk 

� In the downstream, transmitted signals are pre-compensated,  which aims to 

eliminate crosstalk during transmission 

This processing is shown in the following figures: 

 

Signal Processing in Upstream and Downstream signals 

 

 

Downstream example of pre-coding to eliminate crosstalk 

Original Signal

Crosstalk

+

Without Vectoring

Received Signal

��

+

Precoded Signal

Received Signal

�

With Vectoring

Negative-crosstalk

Line1

Line2

Crosstalk

D21

DSLAM
Bundle CPEs

D21

VE

Crosstalk

+

Original Signal
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3.3 Vectoring Applications 

 

 
 

The above figure shows three example applications where vectoring can be used to 

offer differing services.  For residential subscribers, 100Mbps is possible with 

vectoring, and up to 1GBps is possible using a combination of bonding and vectoring. 

 

3.4 Vectoring Standardisation Status 

The ITU-T developed the G.993.5 (G.Vector) standard to define VTU requirements for 

FEXT cancellation, the first version has been released in May 2010.  Huawei has 

actively contributed to the development of this standard with contributions on various 

topics including: 

� Speeding up the convergence of crosstalk pre-coder training 

� Reducing feedback overhead during crosstalk pre-coder initialization 

� Crosstalk channel identification on non-vectored (legacy) DSL lines 

� Handling disorderly leaving of lines from a vectored group 

  

Upper layer
Networks

Mobile
Vectored CPE

Business
Vectored CPE

Vectored CPE
Residential

Vectored DSLAM

Twisted Pairs

Fiber
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4 Vectoring Successful Test Cases 

4.1 European Incumbent Operator A 

Huawei and Operator A made a test of vectoring in Operator A’s lab.  The following 

figure shows the test results from vectoring 24 pairs on an isolated cable bundle: 

 

 

500m, 0.4mm cable, INP=2, B8-11 

 

Highlights of the testing were as follows: 

� The average downstream rate improves by 63% 

� The minimum downstream rate improves by 131% 

� Vectored rates are close to single line performance (up to 96%) 
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4.2 European Incumbent Operator B 

Operator B was interested in the gains vectoring could offer, and how results differed 

with band-plans 8c and 17ADE.  Tests were performed by Huawei in the Operator’s 

lab environment. 

 

In the first test, two line lengths were selected, and the affect of vectoring was 

examined, using the VDSL2 8c profile: 

 

 

The downstream performance shows average increases of around 50% with 

vectoring. 

 

For the next test, the line length was fixed at 500m, and the affects of vectoring were 

considered against lines using band-plans 8c and 17ADE: 

50%
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An average 75% increase in downstream line rate was observed when using profile 

17ADE, which show greater improvements as the higher frequencies are used.  In 

the upstream direction, vectoring was shown to increase the average rate by around 

65%. 

 

This operator has started a limited field trial of vectoring in the past month, and results 

are expected later in the year. 
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4.3 European Incumbent Operator C 

Operator C wanted to test the affect of non-vectored talkers (aliens) present in the 

same bundle as the vectored VDSL2.  In this test setup, 8 ADSL2+ lines were present 

in the same bundle as the 24 vectored VDSL2 lines: 

 

 

553m (220m + 333m), 0.4mm, INP=2, B8-11 

 

Highlights of the testing were as follows: 

 

� Negligible performance impact if ADSL2+ aliens are coming from the CO 

when the VDSL2 is in the street cabinet (Less than 1% performance drop) 

� Slight performance impact if ADSL2+ alien DSLAM and vectored VDSL2 

DSLAM are co-located. (Around 4% performance drop) 
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5 SuperMIMO – the next level 

5.1 Overview 

Super MIMO is the ultimate multi-pair DSL technology. It allows signals to be sent over 

both traditional channels and virtual channels, leading to a significant increase in 

data-rate from around 50% to 100%. 

 

Super MIMO creates N-1 virtual pairs out of N copper pairs in an optimal way, thus it 

could maximize the potential of copper resource for operators and significantly 

improve performance for broadband access customers and other commercial users. 

Super MIMO is a technique which combines channel expansion and crosstalk 

cancellation, improving the multi-pair capacity by optimal channel expansion.   

 

However, channel expansion leads to significant crosstalk which is sometimes larger 

than that between the normal twisted pairs. So SuperMIMO has to overcome a more 

serious crosstalk problem than VDSL2. 

 

Therefore, proper crosstalk cancellation functionality must be included in the 

SuperMIMO system. 
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5.2 Common Mode (CM) 

Common Mode is also known as Phantom Mode.  Channels 1 and 2 both have an 

independent common signal. CM uses the two signals to carry differential information, 

which means it creates a new differential channel based on two common signals.  It 

expands N pairs to 2N-1 channels;  

 

 

5.3 Alternative Mode (AM) 

AM uses the two differential signals together to carry differential information, which 

means it creates a new alternative channel based the differential of the two signals.  It 

expands N pairs to 2N-1 channels; 

 

 

DM1 DM1

DM2 DM2

CM1 CM1

DM3 DM3

DM4 DM4

CM2 CM2

CM3 CM3

DM1 DM1

DM2 DM2

AM1 AM1

DM3 DM3

DM4 DM4

AM3 AM3

AM2 AM2
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5.4 Mixed Mode (CM+AM) 

Mixed mode uses a combination of CM and AM: 

 
 
 
Huawei’s SuperMIMO solution supports Common Mode, Alternative Mode or Mixed 
Mode. 
 

5.5 Test Results 

The SuperMIMO test setup was as follows: 

� 4pairs SuperMIMO  

� VDSL2 Profile 17a, B8-11   

� 0.5mm, 400m cable (CAT5) 

 

 

The results of the test are shown in the following figure: 

 
 

DM1 DM1

DM2 DM2

CM1 CM1

DM3 DM3

DM4 DM4

CM2 CM2

AM1 AM1
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The key points to highlight from the test are: 
 

� Total net data rate downstream: 696Mbps, 75% improvement over single lines 
without SuperMIMO 

� Total net data rate upstream : 310Mbps, 30% improvement over single lines 
without SuperMIMO 
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6 Obstacles to Vectoring 

6.1 Increased Power Requirement 

Vectoring requires a higher power requirement per line.  This is estimated at around 

10W per line card.  Fortunately as the VDSL2 chipsets have become more mature, 

the port density per chip has increased, and hence the power per port is falling.  

Requiring additional power for vectoring will not have a massive impact on overall 

power consumption, as VDSL2 required power approaches 1W per port. 

Conclusion: Not a major obstacle to vectoring 

6.2 CPE 

In order to support vectoring, the VDSL2 CPE needs to be either fully compliant with 

the G.vector standards, or “vectoring friendly” such that it can join a vectoring group 

and does not affect the performance of the vectored lines in that group.  If 

non-compliant or non-friendly VDSL2 CPEs are present, they will limit the 

performance of other vectored lines in the same cable bundle.  Some vendor’s CPE 

can be firmware upgraded to be G.vector compliant, whilst some vendor’s CPE can be 

firmware upgraded to be vectoring friendly, although they may not experience the full 

vectoring gain. 

Conclusion: Ensure all VDSL2 CPE are G.vector compliant or friendly through 

firmware update – this is more likely if one operator is in control of the distribution to 

subscribers of the VDSL2 CPE. 

6.3 Unbundling 

In the unbundled scenario, different operators share the same bundle with different 

equipment types, and different xDSL technologies. It’s very difficult for cross system 

vectoring especially from different equipment vendors. In the case of unbundled lines, 

the performance improvement from vectoring will be limited and un-controllable.  The 

next figure shows that crosstalk from DSLAM B’s lines will have an adverse effect on 
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the lines from DSLAM A: 

 

 

For a 24 pair cable bundle, the vectoring-capable DSLAM A will suffer the 

un-controlled crosstalk from DSLAM B as aliens. The more lines that are connected to 

DSLAM B, the higher the impact on the lines of DSLAM A. 

 

In a previous section it was shown that ADSL2+ aliens have a very small affect on 

vectoring.  In the next section, the affects of VDSL2 aliens are examined. 

6.3.1 Investigation into the impact of aliens on Vectoring 

In this section, the affect of another operator’s VDSL2 lines (aliens) is considered, as 

the number of aliens is varied: 

MDF Cable
DSLAM A
Vectoring

DSLAM B
Vectoring or 

Non-Vectoring

Local/Sub Loop Unbundling

Crosstalk



 Offering fibre-like speeds over copper Security Level 
 

2011-08-12 HUAWEI Proprietary Page19, Total22 
 

 

 

As shown in the above figure, with no other VDSL talkers (aliens) it is seen that the 24 

subscribers each receive a service in excess of 100Mbps.  When 22 aliens are 

present in the bundle the average speed is around 50Mbps.  This means that 

comparing the situation of no unbundling with the unbundling scenario, vectoring can 

give a 100% line rate improvement. 

Conclusion: Allowing unbundling of VDSL2 places a severe restriction on the 

achievable line rates.  
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7 Beyond VDSL2 – FTTdp 

Fibre to the distribution point (FTTdp) is still in the early stages of development, as a 

possible way to increase end-user line speeds whilst still using the existing copper 

entering the subscriber’s property.  It is typically planned as a solution to the last 

100m. 

 

Features of FTTdp are: 

� Faster speeds, closer to end users 

� Ultra high speed DSL (UDSL) - Up to at least 500Mbps DS+US 

� Reverse power feed to DSLAM from subscribers  

 

Since the intention is to remotely power the mini-DSLAM from the subscriber end, it is 

clear that all lines at the dp need to be connected to the same mini-DSLAM. 

Conclusion: if FTTdp is to be considered as a future technology then unbundling 

the lines from the dp to subscriber premises would not be feasible. 
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8 Conclusions & Recommendations 

8.1 Performance Improvement 

� Without aliens (i.e. without sub-loop unbundling), up to 96% of the 

crosstalk-free performance can be achieved. 

� If loop length is less than 800m (0.4mm), the vectoring performance is obvious 

and the data rate can be improved more than 50%. 

� SuperMIMO depends on Vectoring and can offer speeds of around 

700Mbps over 4 copper pairs 

8.2 The Impact of Aliens 

� Negligible performance impact if ADSL2+ aliens are coming from the CO side 

� Slight performance impact if ADSL2+ alien DSLAM and vectored VDSL2 

DSLAM are co-located in the Street Cabinet  

� VDSL2 aliens (coming from sub-loop unbundling) have a severe impact on 

the vectored performance: Alien lines can cause some vectoring lines to 

retrain.  

 

8.3 Recommendations 

� Vectoring can leverage fibre-like speeds out of existing copper 

infrastructure 

� Allowing Sub-Loop Unbundling for VDSL2 restricts the average 

end-user speeds 

� Node level vectoring for the entire cable bundle, controlled by a 

single operator, in a FTTC site is the best solution 

 

Vector VDSL2ADSL2+

ADSL2+

Vector VDSL2

Non-Vector VDADSL2+

Vector VDSL2
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About Huawei 

Huawei is a leading global information and communications technology (ICT) 

solutions provider. Through our dedication to customer-centric innovation and strong 

partnerships, we have established end-to-end advantages in telecom networks, 

devices and cloud computing. We are committed to creating maximum value for 

telecom operators, enterprises and consumers by providing competitive solutions and 

services. Our products and solutions have been deployed in over 140 countries, 

serving more than one third of the world’s population.  

 

Huawei's vision is to enrich life through communication. By leveraging our experience 

and expertise in the ICT sector, we help bridge the digital divide by providing 

opportunities to enjoy broadband services, regardless of geographic location. 

Contributing to the sustainable development of the society, economy, and the 

environment, Huawei creates green solutions that enable customers to reduce power 

consumption, carbon emissions and resource costs. 

 

Huawei DSLAMs are connected to 34% of the world’s broadband lines, ranking as the 

number one vendor in the xDSL market.  Huawei is the biggest contributor to DSL 

standards, and has won over 50% of global FTTx projects. 
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8'��� ������� ���%� �������3� �9�:+&� ���� (��� ������ ����'����� (�� �,-.��+���+�� ���%� �**�+/���+����
����%������������(�������������'�����(��$,-.�;���,-.�������/����%�����������(��������+����*��+�����
�<������������������������'�������/���+������%����������

��	���
�����
�	��	!��	��!	�
$	�	!�%#&�� 		!��

$*������������3�����%�����%���*�������������+���������%����������'���(��,-.������+�����������������������
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Figure 1 – Far end Cross talk (FEXT) 
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Figure 2 – Far end Cross talk (FEXT) signal induced into other pairs. 
 

�	���
���

 ��� ���/����� ���� +�'��� ��� ���+������ ���� �**���� �*� ����� -��*� 2=> � (�� ������/����� ��� ����'�� ������
������������������+�7��)�����'������������

� !" � B���++���������#������� ��*����� '��������� ��� @C� �� �����+�������+������ ����� �+%����� ����
��������������*��������������*������/�������*���������7���'���������+%��'�+�����*�%��*��+�����A��

 ����������*�#��������"�@�-��*"2=> ���������������'��������&�*���/���)�����,-.����������'���A�����������
�������������������%%��������-=.2�?�2=> ��������

 ���'�������������������%������������������+����������������� �������%������������+/���"%������(������
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�����+%���������*�����%���������+����������������%������

@ ���������6/���������(�����������B���++���������%��'����+������*����/��������*"2=> �
����������(��������������'���������+/���"%������(��������(���(�������-��*"2=> ��������������
������6/�������%�����/������(���*������)������������(������������D���7+&�������+���������"����
��������7��E=> &3�(��7���/��������3�����2=> �*��+������+��)���������������%�����*�����
'�����������/%�������������&��

$������������*������*�����������������������)������������*"2=> �����������������+���������������
��������/�(����%������*�������(����0�<�+/+����������������'���)�����������*"2=> ������������
�����+��������������������*�����%������*�����(������������(����(��������������

2���+/���"(��������(���3������*����������������%����(���)�����������*"2=> �����������������+�����
���������������*�����%������*�����(���������/%��&����)�������������%�������������������(���������
��������������������+�4�������*���+���������*"2=> �����/�(����)����������(�������A�

F=<�����������*��+�����-��%���*�� !" �#������G�

�

��������������������� ���(����� �����������(��'������� �����������%���*��+���=����������+����'��(����
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2=> �� ����/�%/����*����������'��/�������������������/�������%��"��+%�������*�������2=> ������)����(��
���/������� ���� ��%%��� ������� � H/�� ��+%��3� ��� ����'��/��� ����� �%���*��� ����"%����������� ������3�)�����
��7������������/�������������*��+���������)��7�����,-.�����������������������������������������/������
�**������*����������������)����(���<%��������������������3������������������'�������������������/���+���
H��+�����=6/�%+�����@�H=A&�����*�����*���������7����

 

 

Figure 3 Vectored group – All lines controlled by a single vectoring control entity to cancel Self FEXT 
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Figure 5 - Chip manufacturer Ikanos  claims 100% increase in performance with node scale 
vectoring  
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ADSL Asymmetric Digital Subscriber Line 
DSLAM DSL Access Multiplexer 
FEXT Far end crosstalk 
MPoP Metropolitan Point of Presence 
OAOs Other Authorised operators 
VDSL2 Very high speed digital subscriber line 2 
VLLU Virtual Leased Line Unbundling 

�

+	�	�	��	��
ITU-T G.993.5: Self-FEXT cancellation (vectoring) for use with VDSL2 transceivers 

��E�<�"#���E��)��7�O�=��(���������0(%��P�M������

:�'���2�������H3�$�'������,-.� ���������3��7�����

http://www.telecoms.com/21618/very-fast-vdsl-vectoring-and-virtual-unbundling-the-next-
superfast-broadband-compromise/ 
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��� ���3�*����<�+%����������������*�����H����+������B��%������
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������� �**������� ����� ���� ��+%���� )���� ���� %�����3� *���/���� ���� �%����� �**����� (�� ��(��� (����(������
�����+5��E#$�%��������(���������������������'���������������

'����/��%	 ���	���
�����	��
������
���	���	������	�*�)�����
�	����	��
��� �������3� 2�(��� ��� ���� ��(����� �@2  �A&� ?� ����� ��3� �� ��(���� *�(��"��%%��� ���/����� ?�)���� (�� ���� �%��+/+�
+������*�%��'������/����"*����(����(���������$���� ������+�����������������������/������*������������������
���������3� ��++������� ���� *��������� �+%���������� �*� ���� %��%����� E#$� ����"�/��� �  ����� ���������������
����/��� �����+5�� ������+���� �*� ���� ������ �*� ��%������� '����/�� ���)��7� ���������/���� ���� ���� ��'��� �*�
����/+�����+����*�������"�%�����%%�����������'���(����(�������������<�����������*�'���������������+������
������7�������*����)����*�������������������������O�

��& ������������� ���� ��)� �'����(��� ������ +���*�������� �*� ������� ���)��7� *��6/����� (���3�
'��������3�(�����������%�����+�������������&��������������'����%������*����0(%����������
0(%�� /����� ����� ��(���� �%%������ ����� )���� +�<�+�J�� (����(���� �%����� *��� ���� /����� �*�
�����+5�����)��7V��

�
��& 2  ������(����%������+����6/��7��������**��������������2�(����������I�+���@2  IA&�V��������
�
��& ��%���+�����*�2  ����������*��������������<%����'�������2  I��������)�������(��������+����

��'�������������*���%������������++���������'��(���(�����)��������*/�����'����(����

�����+��<%�����2  �����(������%��+����+�������+�*�������'������E#$������������(�/������%��������*����������
�����������������(����<%��������������������%���+�����*�2  I�)����(����+��������"�**����'�����/�������� ����
)���� (�� ���� ����� ��� ��+�� ������ �*� '���� ����� %�%/������� �������� )����� �<������� ��%%��� %����� ���� ���������
������������������/���+��5��%��+���������������������/������������(��������I�)�'��3���������+%������������
'��(���(/������������*���2  I����+�����*�������$����

$��� ��%���+���� �*� 2  I� +/��� (�� ����������� )���� */�/��� ��%���+������ � ��� ���� ������ �����<�3� #H8E�
���������/���)�����**�������+��������"��**����'�����/������������������+���������������)�����2  I����*����(��3����
)�/��� (�� ���%��%���������� ��� ��6/���� �����+� ��� �������� +/���%��� *�(���� ��� ���� (/�������� �  ���� )�/��� ����
�/(������������������������*���%�������2  I3�)�����������%���%����*��������+��������'��������/�7���'���+�����
����/���/�(/���������������'���+/���������+����+%�����'�������/���+���(���*����������/(�������������)���
���������������'���3������<%�����������������������)����(����+�������+����*��+�8$8��*���������"(�����+/���"
*�(��� ���/������ �+%������ �/��� �� ��+���� )�/��� ���� ��� ��+�4��� ���������� ��� 2  I� ����"�/��� � $�� ����/�����
(���)3���)�'��3������+�)�/���(��)�����������**���2  I�/�(/��������*�8$8��)���������6/����������%���������
�*�������6/�������8$8�)����)������������++���/%"*�����������������(������7"�������������+������

 ��� 2  �� ���������/��� ����� �����+� ���� �������� ��� ��%���� ���+���� ��$�� ��� ������(��� ��� �������� ������� ���
-���������(���)��

'�'����	��
������
���	���!����$
���	���	����
�����+�)������%����2  �3������������+������<����3�#H8E�2  I3������$���$�������������%����3������+5�����������
*��� ���������� ��$�� )���� (�� (����� ��� ��� ������+���� �*� ���� ��+%�����'�� ���� ��++������� �+%�����'��3�
�<%������ ��+���� *��� /����"*���� (����(���3� ���� ���� ����"�/�� ������ �*� +�7���� ���'����� ���� �%%����������
�'����(��� ��� ������� �%����3� ����/����� �H ��� � �����+� ��� ��� ���� %������� �*� ��'���%���� � ���� %��%����� ����� �*�
�<�������� ����� )���� 6/���*�� ��� ��$�� ���� �������� ��� %/(����� ���� %��%����� ����� ��� ���4/������� )���� ����
/%��+����+������� ��� (���*� 8$8�� ��� ����E#$� ����"�/�� %����� � I�)�'��3� ���������� �%��7���3� ���� ��$�� ����
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������/�/��)���� ������+���� �������� %�%/������ ������ ���)����� .����� .��%�!�(/������� �@..!A&� ���� ��(���
(����(���������/���������'����(����

8����� ���/������ ���� (����� �<%������ *��� ���� ����'���� �*� /����"*���� (����(���� ��� ���"��$�3� ���� �����+�
�<%����� ��� %���� �� �������� ����� ��� ��'���%���� %����� *��� ����"����� ������ ��� ���%�������� )���� 8$8�3� ����
#�'���+�����������������7�����������������������%����������������)�����**����'����(���)��������������*����"
��$�O���������/%��*�����������������3��+��������)��&����������(�����'���(��*�<��"�������*�����/��/��3�������
�������������������'������)��������������3��/�������*���)��3������)�/���(�����'���(��)�����������/�������

������"��$�3���+��*��+��*���'���+�����/%%����)����(����6/�����������(�����������"�/���*�E#$����/�����3����
���������������+������������/������3��/(4��������%%����(���=!�-�����$����/�����������+���%������%������%�'�����
����� ���������%���+�����*�E#$����/������ ��� �/���������3� ���������)���������� ������������%��������������+�
���������������'����%/��/������"��'���+����+�����)����8$8�3�/�����������+�<��*��������������������"��$���

'�0��
��������1����!�	!����	����
�����+� %����� ��� %��'���� ����/����� !�(/������ $������ �@�!$A&� ��� 8$8�� �'��� (���� 2  �� ���� 2  I�
���*��/�������3� ��+����� ��� ���� ����/��� !�(/������ .����� $������ �@�!.$A&� ���'���� �**����� (�� M � ��� ���� !:���
�����+5���!$��**�������)�������(���8$8�����%��'������**��������������'���������������������'��3�����*�%��������
/�(/������� )���� (����� %��'������ � ��� ��������3� ���� %������� �*� ���� �!$� %���/���� ���� (�� ���/��/���� ���
��%�������..!"��%�������+���3�)���������*������/%"*�������'���+�����������)������/���������������

 ���'���/���/�(/��������%%��������'���8$8���/(���������*��<�(���������/����������������)����������)��73�)����
�����+�+�����������+�����+�����*���������������)��7�����%��'������)���������%���/�����������'��������
����� )���� ���� ��%�(������ �*� ���� E#$� %���*��+��  ���� *����������� ���� �%��+�������� �*� ���)��7� ������� ����
��'���+���� ��� �����'�� ������� �%����� ������ (�� /����� �,-.�� '��������&� ���� �� (������ ��"���������� %���� ���
/%������������)����������������������#H8E����L,0"H8E&���

8$8�� ���� �����+� B������ )���� (�� �(��� ��� �'���� �*� */�/��� �������������� /%������� ��� ��� �6/��� *������3� (��
���������)�������� ��+������������������ ��������� �����@+/���"����A��%%�����3�)����� ���������������������������
�����+������� �/������(��� ��� ���������  ��� �!$� %���/��� �**����� ��� ���� E#$� %����� �+%��+����� �� '���/���
/�(/��������%%������ "� ���� ��+���%%������ �����M ������������� ��� *����)� ��� ����!:3�)���� ���� �/%%�����*�
8*��+3� ���� ���� ��+�� �%%������ ����� ��� ������������� (����� ���%���� ������� ���� =!3� *��� �<�+%��� ���  ���
E���������������M����/+����

�!$�����%��+���������������������<��*�����'��������*��������O�

��& �!$� �**���� ���� (���� %��������� ��� +�<�+�J�� (����(���� �%����� *��� ���� /����� �*� �����+5��
���)��7�(���/���������(������%���+�����*���)��������������������'��������3�3�����&V�

�
��& �!$����'������+��������"�**����'����������/���/�(/���������������/�����(���)&V���
�
��& ����%%��%�������!$�%����������/��/�������%��������(���*�����*�..!������+����������8$8�V�

����
�
�& �����*���/����*������!$��**�����3������+�)����%��'����=��������(��7��/�����'��������8$8�����
�

�����+5��%��%������!$��**���������������(������������������������-��������(���)�� 
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H�������� /�(/��������*� 2  I� ��� ���� ��+�������$��)����� 2  I� ��� ����%����� ��� /���7���� ���(�� ��++���������
*����(��� *���������������+����8$8�3�%��+������(���/��� ��������/��������������(���**���������"�**����'���� ���
'�����+����%��7�����������������������

������'������7���������������)����(��������3��*����3���+����*���2  I�/�(/���������'������O�

W� /��������������/����/���+�����7�"/%������V�

W� /��������������/����/���+���X�)��������������%���+����*���'����*����(����(���V�

W� %���������*��������(����������������(�����+%��������������'����*����(����(�����%���V�

W� %���������+�����*������������������)�������+���������+�2  I������/�V�����

W� �'����(������ �*� �� �!$� %���/��� )����� )���� ����)� �**����'�� ��)������+� ��+%�������� ����� */������
(���)&����

I�)�'��3� ���/��� 8$8�� ��6/���� 2  I� /�(/������3� �����+� )���� ����+%�� ��� ����++������ ������ ��6/����3�
%��'��������������)������� �����++��� �����+%����������������+����� �����)�����%%��%�������� ��+��������+5��
���7������/�����(/��������+��������/%"*�����%��+��������Q���+���+/+�'��/+����++��+����&��$�����6/�����
*���2  I�/�(/��������������������<��������7���������'��'����������"�%���*���/�(/�����������������������/���(��
��*�������++������������������3�)���������'�������(����+B�����������������)���������%����������������������
+/�/��������+����)���������������(���%�������*���+����
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�����

!�(/��������������(���**����� �����2  ����'����+������������������)������+��������'���(����(�����%�����
�����)����+��������,�������$������������������(������=!��0�����%���*������3����)��������(��*����(���"�������������
��� ��++��������� "� *��� �����+� ��� %��'���� ������"(����� ��"��������� ��� -/(".��%� !�(/������� �@-.!A&� ���
���4/�������)����2  ����%���+������� �������(���/��O�

��& -.!� ��� ����+%���(��� )���� ���� ��%���+���� �*� ��)� ������������� ������ '�����������
%�����+���&� ������**��� ����%��������� ��������'���������(����(�����%����� *�������/������*�
�����+5�����)��7V�

��& -.!�)�/��������/���� �+%���������+5������3� ��7�)���3�8$8�5&��(�����������+%�����**����'����
)������(���(����(����(���/����*������%������+���������-.!���%���+�����)�/����+%����(��
�**����'����%����/������,-.�������������+%��'�+����������)��������'���/����"*����(����(����
�%����V�����

��& ���)�/���(�����������������7��*��������+����(/�����%������%������������������(���������������*���
/�����������+����(��8$8�3�)�����+����������+��%������������*/�/������7������"��������,-.�
�6/�%+���3� ���� ��� )�/��� �/(����������� ��������� �����+5�� ��'���+���� ��6/���+����� ����
(/����������7��$��������������������/����������������/���������E#$������/��
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�& ���)�/���(���%���������������**��������-���-���������(���)��

�
2��+�������������%���%����'�3����� ������/�������*�-.!�)�/��� �+%���������+5���(������ ���%��'����/����"*����
(����(���� ��� ����)��������� ��� ������� ��'����� � �����+� %����� ��� ����'��� /����"*���� (����(���� �'��� 2  �� (��
��%��������,-.����/�����3��/������'��������3������)�������(�����%%��������������������)�������%������*�/%�
������0(%���� ����/(���������(���*�����*�'�����������������/��������-����������(���)��

��������(���+�������3���)�'��3�������������������+%��+����'��������3�����������%������������%���������,-.�
����� ��� �� ��(����� �/�� ��� ���� ����� ��� �+%��+���� ����� ��'��� ������ ������������� ��� �����'�� ���� /%��*�� ���
%��*��+������� �����������(�������'���)������,-.��6/�%+�����%�������(��+/���%����%�����������%����������
�����4�������������(����3��/�����������������7������)�/������/���

���$� ��������� ����/������ �*� ���� ���������� %��(��+�� �������� ��� � -.!� ��� ���� *����� ��� $���<� �3� ����/����� ���
�'��'��)��*�����%��(��+��%��%����������������(�������+��$���<����&��������/+���������%��'�����(���)��
%��������� '������� "� $������"./����� �$���<� ���&� ���� I/�)��� �$���<� ���&�$%���� *��+� ���� ��������������
�+%���+����3����������+�����*�-.!�����/��/������(���������������������<���� ��������/�����%��������������7��*�
�/**������� %�%/������� �������� ��� +���� ��$�� (/�� ����� ��� ���� *���� ����� ���� ��+%������ ��(��� (����(����
%���*��+���������������'�������/(���������%��������*�������������(���+��7�����

 ��/�������-.!������2  ����%���+���3����8$85����++�������������+�������7�������+5�&�)�/�����'�������7��
���������/������/+(����*������������)�/���(����'�����(����������'�����+�����/+(����*��/���+���3�����/����O��

• ������*���������*��%����)�������������������(����V��������������%�����������'����(����V�

• ��'���+��������,-.��6/�%+�������(���������������������(����V�

• ��������(��7��/�����**���*��+�+/���%�����(�����V�

• �%��������������*�����%��������+������������*��������6/�%+�������������(���������(��7"��/�V�����
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1. Introduction 
1. I have been asked by eircom to provide an expert statement on three issues that arise out 

of ComReg’s consultation on Next Generation Access (“NGA”).1  These issues are: 

• the extent to which there are varying degrees of competition in different geo-

graphic areas in Ireland and implications for the application of geographically dif-

ferentiated remedies to eircom’s wholesale NGA offerings;  

• the correct approach to applying various aspects of margin squeeze analysis in 

the circumstances that I understand exist in Ireland (including the choice of an 

EEO or REO/SEO standard; the correct definition of cost; the approach to aggre-

gation; the sufficiency of retail-minus regulation; and application at different levels 

of the value chain ); and 

• the appropriate relationship between the pricing of exchange-based copper LLU 

and NGA services in the relevant circumstances.  

2. I am a Vice President at CRA, an economic consultancy established in Boston, USA, in 

1965.  I started CRA’s European Competition Policy team in 2000.  We now have 

European offices in London, Brussels, Barcelona and Paris with about 40 economists 

working across Europe on issues related to the economics of regulation and competition 

policy.  I have been working on economic issues related to regulation and competition 

policy since 1991.  I have a D.Phil. in Economics from Oxford University.  I am the co-

author of The Economics of EC Competition Law (3rd ed.) and a number of published 

articles.  I am the Visiting Professor of Competition Economics at Loughborough 

University in the UK, a Visiting Fellow at King’s College, London, and the Course Director 

of the Diploma/Masters in Economics for Competition Law at King’s College, London.  It is 

reasonable to consider me an expert on the economics of competition law and regulatory 

policy. 

3. In addition, I have considerable experience of economic issues related to 

telecommunications.  I have represented telecommunications firms before the European 

Commission, the UK Competition Commission, Ofcom, the English High Court and the 

Irish High Court.  In addition I have provided regulatory and competition policy support to 

telecommunications firms in South Africa, Germany, Austria and the Czech Republic. 

4. I confirm that I have made clear which facts referred to in this report are from within my 

own knowledge and which are not.  I confirm that I believe that those within my own 

                                                      

1  “Preliminary Consultation of Next Generation Access (NGA) Remedies in Wholesale Regulated Markets” (26 

May 2011). 
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knowledge are true.  The opinions which I express represent my true professional 

opinions on the matters to which they refer. 

5. Before moving on, I should make one definitional point clear.  When I refer to “LLU” in this 

statement, I mean entirely copper-based LLU.  When I refer to fibre or NGA, I mean  fibre 

roll-out of the kind in which eircom is engaged, which involves primarily fibre to the 

cabinet (“FTTC”) and a copper segment from the cabinet to the customer premises. 

 

 

2. Are geographically distinct remedies required? 
6. In assessing the need for, and the type of, regulatory remedies to apply to the wholesale 

NGA services that I understand eircom is planning to roll out, ComReg should carefully 

consider the full conditions of competition in which eircom’s NGA wholesale services and 

associated retail products will operate.  I consider this issue below.  I first present my 

understanding of the relevant facts and the implications of these facts for competition.  I 

then discuss whether this means that geographically distinct remedies are required. 

7. As a general principle, any regulatory assessment should take into account geographic 

differences in competitive conditions.  This has been recognised by the European 

Commission in its NGA Recommendation, which states: 

“NRAs should examine differences in conditions of competition in different geographical 

areas in order to determine whether the definition of sub-national geographic markets or 

the imposition of differentiated remedies are warranted. Where divergences in the 

conditions of competition are stable and substantial, NRAs should define sub-national 

geographic markets in accordance with Recommendation 2007/879/EC. In other cases, 

NRAs should monitor whether the deployment of NGA networks and the subsequent 

evolution of competitive conditions within a geographically defined market warrant the 

imposition of differentiated remedies.”2   

8. ComReg has previously found that the WPNIA and WBA markets are national in scope.3  

However, I understand that eircom’s NGA roll-out will be limited to those areas where it is 

potentially commercially viable.  This raises the question of whether there will be distinct 

geographic areas in which the conditions of competition vary and, if so, whether this 

means that access remedies also need to vary geographically.  Whatever market 

definition is adopted by ComReg in respect of eircom’s NGA offerings, its regulatory 

                                                      

2  “Recommendation on regulated access to Next Generation Access Networks (NGA)”, European Commission, 

20th September 2010, paragraph 9.   

3  See for example the ComReg Market Reviews of the WPNIA and WBA markets (document 10/39, paragraphs 

1.18-1.20 and document 11/49, paragraph 1.29).   
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approach should take account of differences between geographic areas when assessing 

market power and the conditions of competition in different areas.  Any significant 

differences may affect the degree and type of regulation that is appropriate under the 

circumstances (for exchange-based copper access as well as for NGA).   

 

 

2.1. The circumstances of competition in Ireland 

9. Ireland’s population is more dispersed than that of most other European countries.  

According to the 2009 “Next Generation Broadband” report prepared by the Irish 

Department of Communications, Energy and Natural Resources (DCENR), less than 10% 

of people live in apartments and around 40% live in rural areas in Ireland.  Only the 

Scandinavian and Baltic countries have lower population densities in Europe.  This is 

shown in Figure 1. 

 

Figure 1:  Population density by country 

(World Development Indicators, 2007) 

 

 

10. As recognised by the DCENR, this factor “impacts on the economics of broadband 

infrastructure.”4  This position is also reflected in the August 2008 work by DotEcon and 

                                                      

4  “Next Generation Broadband: Gateway to a Knowledge Ireland”, Department of Communications, Energy and 

Natural Resources, 2009, section 5.2.     
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Network Strategies (for eircom), which found that, largely due to “the unique population 

dispersion in Ireland”, fixed network costs are greater than in other EU15 countries.5  This 

is shown in Figure 2. 

 

Figure 2:  Predicted average cost per line across Europe 

(DotEcon analysis) 

 

Note: Model 1 and Model 2 results are based on slightly different econometric specifications of 

the cost model.  Model 2 uses more disaggregated data on the road network in each 

country. 

 

11. One result of this is that copper-based LLU is not viable in a significant proportion of 

Ireland.  I understand that this is generally the case where there are fewer than 2,500 

lines at the exchange, and that this is the situation with around 40% of the lines in 

Ireland.6  In these areas, broadband at the wholesale level can currently only be offered 

as a bitstream product over copper (or potentially via wireless broadband).  Crucially, I 

understand that it is unlikely that fibre-based NGA will be commercially viable in these 

areas.7   

                                                      

5  “Network Access Cost in Ireland: Modelling equivalent costs in European countries”, DotEcon and Network 

Strategies, 28th August 2008, page vii.   

6  See Oxera draft report of 15 June 2011 entitled “Conceptual framework for the assessment of eircom’s 

bundles”, referring  to analysis carried out by TERA. 

7  See slide 7 of “eircom’s Plan for the Deployment of Next Generation Access”, 20 September 2011, for a 

discussion of the scope of potential roll out. 
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12. eircom has informed me that in most of the areas where NGA will be rolled out, both 

copper-based LLU and cable broadband are likely to be present.  Thus, I expect that in 

those areas where eircom plans to roll-out NGA, it will usually face competition from 

operators providing services using unbundled copper and from cable operator UPC, 

which provides ultra-fast broadband services over its upgraded DOCSIS 3.0 network.8  

UPC’s network passes 687,500 homes,9 which represents almost 42% of households 

(based on a total number of households of 1,646,20010), and it is seeking to increase the 

footprint of its network.  In July 2011, UPC announced almost �80 million of “further 

investment in its Fibre Power network to extend the reach of its digital TV, phone and 

ultra-fast broadband services to communities across its footprint in Ireland.”11  I also note 

ComReg’s statement in its WBA Market Review:  

“According to information supplied by UPC to ComReg, the number of broadband enabled 

homes by 2012 is expected to increase and the full realisation of UPC’s plans will bring its 

potential national broadband coverage up to around 44% based on an estimate of 720,000 

homes passed.”12   

13. I note that 720,000 homes passed by UPC would be 80% of eircom’s four-year target to 

roll out NGA  in areas that will pass 900,000 homes.13  

14. UPC has 224,800 internet subscribers in Ireland (around 33% of its coverage), and a total 

of 531,100 customer relationships overall.14  As stated in eircom’s response to the NGA 

Consultation (Q27), UPC has around 40% of the fixed-line broadband retail market within 

its footprint, which surpasses  eircom’s 38% share in that same area.  

15. There may be some areas where NGA will not be not rolled out but where copper-based 

LLU is viable.  In these areas, broadband could be offered either via LLU, via a bitstream 

                                                      

8  I note that LLU viability does not necessarily mean that access will have been sought, and so the absence of 

LLU does not mean it can be assumed to not be viable.   

9  Source: UPC Holding operating data, 30th June 2011, available here: 

http://www.lgi.com/PDF/UPC_Holding_BV_Q2_2011_Final.pdf.   

10  As used by ComReg in its WBA Market Review: see page 52 of “Market Review: Wholesale Broadband Access 

(Market 5)”, Response to Consultation and Decision, Commission for Communications Regulation, Document 

No. 11/49, 8th July 2011.   

11  See press release available at: http://www.upc.ie/pdf/UPC%20creates%2050%20new%20jobs.pdf.   

12  “Market Review: Wholesale Broadband Access (Market 5)”, Response to Consultation and Decision, 

Commission for Communications Regulation, Document No. 11/49, 8th July 2011.   

13  See slide 2 of “eircom’s Plan for the Deployment of Next Generation Access”, 20 September 2011, for a 

discussion of the scope of potential roll out. 

14  Source: UPC Holding operating data, 30th June 2011, available here: 

http://www.lgi.com/PDF/UPC_Holding_BV_Q2_2011_Final.pdf.  Internet subscribers do not include 

customers receiving services from dial-up connections.   
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product or via wireless broadband.  Some of these areas may also be covered by cable.  

However, eircom has informed me that in practice, there will be very few areas of this 

type: virtually all areas where LLU is viable will see NGA rolled out and most will also be 

passed by UPC.   

16. It is therefore likely that in Ireland, there will effectively be two different geographic areas 

in competitive terms: (1) areas where eircom will roll out fibre, in which cable will usually 

be present, LLU will be viable and bitstream will be available; and (2) areas where 

broadband is only available over exchange-based copper via a bitstream product.  The 

Type 1 areas will account for about 60% of lines, and the Type 2 areas for the remaining 

40% of lines.   

17. The diagrams below show the current and medium term (four year) availability of 

broadband services over different networks.  It is assumed that in all areas copper-based 

bitstream access is available to access seekers.  

 

Figure 3: Current geographic differences in broadband availability; by number of 

households/lines  

 

Sources: TERA, UPC, eircom.  The coverage of cable is based on number of households covered whilst the 

LLU viability figure is based on the number of lines.  I have assumed one line per household.  
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Figure 4: Medium term g

Source: TERA, eircom.     

 

18. At first sight, the fact th

of competition vary sign

geographically distinct 

above is that, based o

from Ireland’s challengi

any formal geographic

eircom’s NGA services.

cable, and copper-bas

deployed as well. As a

vary across the count

copper-based LLU will 

mean that in those few

price on the basis of the

 

 

reliminary Consultation 19

Non-Confidential Version 

geographic differences in broadband availability; by nu

at there will be two different types of areas in which

nificantly might be thought to suggest that there will

remedies.  However, an important implication o

n eircom’s announced plans and assumptions that 

ing demographics, there will be no need for ComRe

cally differentiated remedies to regulate wholes

. This is because NGA will be deployed in the Type 

sed LLU are also commercially viable and have 

a consequence, the competitive constraints faced b

ry: where fibre is rolled-out, cable will usually be

either be in use or available.  Non-discrimination

w areas where either cable or LLU are not present, 

e competitive constraints imposed by cable and LLU

9 October 2011 
Page 7 

umber of lines 

 

 the conditions 

l be a need for 

of the analysis 

can be drawn 

eg to articulate 

ale prices for 

1 areas, where 

already been 

y NGA will not 

e in place and 

n requirements 

eircom will still 

. 



Comments on ComReg’s NGA Preliminary Consultation 19 October 2011 
Dr. Mike Walker, CRA Page 8 

Non-Confidential Version 

 
 

   

2.2. The need for an access remedy for NGA 

19. The retail pricing of UPC’s cable broadband services can be expected to constrain 

eircom’s retail pricing.15 Given that eircom expects to face substantial retail competition 

from ultrafast cable broadband in almost all areas where it plans to roll out its NGA 

network, it is far from clear that eircom will have significant market power at the wholesale 

level.  The indirect constraint from cable at the retail level may be strong enough to 

ensure that eircom does not have market power that it can exploit to raise prices at the 

wholesale level.16  The potential for the deployment of high-speed mobile broadband 

based on LTE in the next few years will provide additional platform competition. 

20. A key issue is the question of whether, in the absence of a regulated price for wholesale 

NGA services, eircom would have an incentive to seek to exclude third party access 

seekers.  In general, when the downstream market (i.e. retail market) is competitive, there 

is no incentive even for a monopolist with market power to exclude efficient downstream 

rivals.  This is because the profit maximising behaviour for the monopolist is to earn its 

rent through its wholesale price and then have its product efficiently distributed at the 

retail level.17  As discussed below in section 3.1, eircom’s wholesale customers would 

appear to enjoy substantial efficiencies at the retail level that are not available to eircom, 

as a result of their affiliation with very large and centralised regional marketing and 

product development operations.  In light of the strong competition that eircom is already 

experiencing from cable broadband, neither eircom nor its wholesale customers will be in 

a position to price their ultrafast broadband services above UPC’s retail prices.  In order 

to maximise the amount of traffic utilising the NGA network as opposed to cable, eircom 

should have strong incentives to cater to efficient distributors of its wholesale NGA 

products in order to earn extra wholesale revenue. 

21. An alternative way of thinking about this issue is to use a “vertical arithmetic” approach.  

The standard economic logic for exclusion in a vertical chain is that by excluding rivals, a 

firm can “steal” their sales and also increase the retail price of the product.  This is 

illustrated below in Figure 5 and Figure 6.  Figure 5 shows the situation in which an 

integrated firm supplies third parties with an input and then competes with them at the 

retail level.  The integrated firm earns a wholesale and retail margin on its own sales 

                                                      

15  See, for instance, slide 29 of “eircom’s Plan for the Deployment of Next Generation Access”, 20 September 

2011. 

16  This is consistent with the European Commission’s Staff Working Document accompanying the 

“Recommendation on regulated access to Next Generation Access Networks” of 20 September 2010.  This 

states that “since cable networks are (or easily could be) upgraded to EuroDOCSIS 3.0, they need to be 

included in any realistic assessment of NGA coverage.” (page 10). 

17  This is a version of the Chicago critique.  See Motta (2004) or Bishop and Walker (2009). 
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“Recent trends observed in the retail market provide a context for forces driving wholesale 

demand for network infrastructure access and wholesale broadband access. In recent years, 

the following trends have been observed: 

• a dramatic increase in internet penetration and usage; 

• a shift from narrowband to broadband access, to the point where narrowband access may 

be seen as a legacy product, and a shift in consumer usage from lower to higher 

broadband speeds; 

• the development of applications that require faster speeds, such as music and movie 

downloads, and online gaming; 

• the development of products which meet these needs, particularly in the shift towards 

higher broadband speeds and increased download allowances; 

• substantial increases in the geographic reach and penetration of existing broadband 

platforms, such as DSL, cable and FWA (albeit with the market share of the latter declining 

in recent quarters), and limited developments of alternative FTTx operators; 

• the launch and notable expansion of mobile broadband services; 

• mobile operators entering the fixed market and, to a lesser extent, the converse; 

• the development of bundled offerings of voice, data and entertainment.”19   

27. As discussed above, there is good reason to believe that competition from UPC means 

that the retail price of NGA will be constrained by the retail price of cable.20  This 

conclusion is strengthened to the extent that the cable broadband price within a bundle 

could be very low if it is priced on the basis of its incremental cost within a pay television 

bundle.  This means that, if any price regulation is appropriate, a retail minus remedy 

would seem reasonable.  This relatively light touch approach would recognise the 

constraining effect of cable pricing on eircom and would also ensure that third party 

access seekers could be sure of being able to compete with eircom and with UPC using a 

wholesale NGA product.  This is fully consistent with the European Commission’s NGA 

Recommendation, which recognises (at Recital (37)) that National Regulatory Authorities 

may employ price control methodologies other than cost-orientation – including a retail-

minus approach – “where there are sufficient competitive constraints on the downstream 

retail arm of the SMP operator.” 

28. There is also a practical reason for favouring a retail-minus remedy, at least as a 

transitional measure. LRIC is an average cost per customer measure based on the 

incremental cost of a lumpy investment.  Given that a large proportion of the costs of the 

                                                      

19  Paragraph 1.27.   

20  See eircom’s response to Q27 of the Consultation, in which it is stated that: “Retailer market prices are set by 

the UPC offers”. 
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fibre roll out will be fixed (and sunk), the actual average cost figure will depend heavily on 

the extent of take-up of the fibre products.    I understand from eircom that the take-up 

rate for ultrafast broadband services at the retail level and for wholesale access is very 

uncertain, and therefore that reasonable estimates of the level of a LRIC-orientated price 

cannot be developed at this stage. 

29. I understand that as a result, in the early years of eircom’s NGA deployment, it may even 

be that the retail price it can charge for its NGA services will not cover its LRIC 

(particularly if a risk premium is included).21  If this were the case, then retail-minus 

regulation would lead to a wholesale regulated price below a cost-orientated (LRIC) 

access price during the NGA start-up period. 

30. My view is therefore that where NGA is rolled out, if wholesale price controls are deemed 

to be necessary at all, it should be sufficient to require only that eircom passes a margin 

squeeze test (as I discuss in section 3 below).  This will ensure that third party access 

seekers can compete successfully but, because of the constraining effect of cable, will not 

allow eircom to exercise significant market power.  A cost-orientated access price might 

actually make it impossible for third parties to compete with alternative platform providers 

using eircom’s wholesale products.  This is because the sum of the access price and the 

third parties’ retail costs might be greater than the retail prices charged by competing 

platform providers such as cable.  The same logic means that it might also be impossible 

for eircom to compete with cable if eircom had to pass a margin squeeze test on the retail 

price of fibre broadband and the cost orientated wholesale access price during the start-

up period. 

31. Before leaving this issue, I should note that the possibility of the retail-minus wholesale 

price being lower than the LRIC wholesale price does not imply that the retail minus 

wholesale price is exclusionary in relation to competing platform providers. In particular, 

there is no question of eircom’s NGA pricing leading to the exclusion of its cable 

competitor.  UPC has already incurred the very significant sunk costs of its cable network, 

and I would expect it to be pricing its broadband offerings on an incremental cost basis on 

the upgraded cable television network.  Far from leading to exclusion, a retail-minus 

wholesale price will encourage inclusion compared to a higher cost-based wholesale 

price which would exclude third parties from being able to compete using eircom’s fibre 

products.  Moreover, as discussed above, there is considerable uncertainty over what the 

LRIC price would be.  Thus, in addition to the other arguments discussed above, a retail 

minus approach is sensible from a practical point of view as well, at least as an interim 

measure. 

                                                      

21  See paragraph 27.5 of Annex 2 of eircom’s response to the Consultation Document. 
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2.4. Conclusions 

32. My broad conclusions in this section are as follows: 

• There are likely to be two different types of areas between which competitive 

pressures vary considerably.  In one type, NGA, cable and copper-based LLU will 

all be available in the medium term and will compete with products offered over 

bitstream.22  In the second type, wholesale bitstream access (and possibly 

wireless broadband) will be available, but not NGA, copper-based LLU or cable.   

• eircom should have no incentive to seek to exclude access seekers from its fibre 

platform.  Indeed, it should welcome the efficient distribution of its wholesale fibre 

product to which they will contribute. 

• Retail competition in those areas served by cable and copper-based LLU will be 

strong enough that retail-minus remedies should be adequate to protect 

competition at the wholesale level, at least during the NGA roll-out period, when 

LRIC costs and volumes will remain uncertain.  

 

 

3. Issues relating to applying a margin squeeze test 
33. Paragraphs 5.102 to 5.131 and questions 57 and 58 of the Preliminary Consultation deal 

with margin squeeze issues.  ComReg raises a number of different issues in this section, 

some of which are uncontroversial, and I have not been asked to comment on them all.  

However, a number of issues discussed in the consultation document raise serious 

concerns from an economic perspective, which I believe ComReg should reconsider.  

34. The specific issues that I discuss in this section are: 

• use of the “similarly efficient operator” test; 

• the appropriate cost standard to use; 

• the correct level of aggregation at which to apply a margin squeeze test; 

• the relationship between a cost orientated remedy and a retail minus remedy 

given the circumstances of NGA roll-out in Ireland; and  

                                                      

22  This is consistent with the European Commission’s Staff Working Document on NGA (see footnote 16).  This 

states that “levels of competitive intensity are liable to vary not only between Member States, but also in certain 

segments and areas of a given national market, with infrastructure-based competition particularly strong in 

urban and metropolitan areas.” (page 9-10). 
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• the principles governing the  levels  at which a margin squeeze test should be 

applied in the vertical value chain. 

 

 

3.1. Use of the equally efficient operator test 

35. The standard dichotomy when evaluating actual or potential exclusion under competition 

law or regulation is between the application of an equally efficient operator (“EEO”) test 

and a reasonably efficient operator (“REO”) test.  As ComReg notes in the consultation 

document,23 a common way to think about the REO test is that it is based on the 

downstream costs of an efficient firm that is operating at a smaller scale than the 

incumbent, whereas the EEO test considers the incumbent’s own downstream costs.  

ComReg favours an alternative to the REO test: the similarly efficient operator (“SEO”) 

test.  This relates to the costs incurred by a firm that has the same cost curve as the 

incumbent, but operates at a lower scale.  Conceptually it is similar to the REO test, 

except that it replaces “efficient costs” with the cost curve of the incumbent, which in 

theory could be efficient or inefficient.  For the purposes of my discussion below, the 

difference between the SEO and the REO standard is not important.  The important 

distinction is between the EEO standard on the one hand, and an SEO or REO standard 

on the other. 

36. In fact, the only time that the application of an EEO vs. REO/SEO standard matters is 

when a dominant firm’s pricing passes an EEO test but fails a REO/SEO test.  If the 

pricing passes on both approaches, or fails on both approaches, then there is no issue.  

The only time the difference in approach matters is if the pricing behaviour of the 

dominant firm fails a REO/SEO test but does not fail an EEO test.  If this happens, it 

means that the dominant firm’s costs are lower than those of the competitor firm.  

Applying the REO/SEO standard would then require that the dominant firm changes its 

price in order to accommodate a firm that is less efficient.  This will lead to productive 

inefficiency and likely also higher prices to consumers.  For this reason, the EEO test is 

generally used in competition law analysis.  In my view, the REO/SEO test should be 

used only exceptionally even when applying ex ante regulatory remedies. 

37. This does not mean that an REO/SEO standard can never be justified in applying ex ante 

remedies.  There may be occasions where the static welfare loss associated with the 

REO/SEO standard (i.e. productive inefficiency and likely higher prices) is outweighed by 

expected dynamic efficiency gains.  This would generally occur when a sector is newly 

opened to competition and the competitor firm is currently not cost efficient but, if given 

                                                      

23  Paragraph 5.114 of the Consultation Document. 
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competitive headroom, would become efficient in the medium term.  The increase in 

competition that this would engender may outweigh the short-run economic harm.  This 

line of argument implies that there are two necessary conditions that need to hold before 

the REO/SEO standard should be applied: 

• There are competitor firms that are not currently as cost efficient as the 

incumbent but will become equally or more cost efficient as the incumbent if they 

are able to survive in the short run and achieve efficient scale in the medium 

term. 

• The increase in the number of efficient firms must have a positive effect on the 

competitive outcome for consumers in the medium and long term that outweighs 

the short run costs from higher prices to consumers. 

38. The first condition gives rise to an empirical requirement for applying the REO/SEO test: 

there must be competitors who are not currently at scale but who will likely achieve scale 

if they are given competitive headroom.  If competitors are already at scale, then they do 

not need to be supported via the REO/SEO standard.  If they are not at scale and are not 

likely to achieve scale, then they should not be supported by the regulatory regime as this 

would lead to productive inefficiency.  Note that this condition does not imply that any 

sub-scale operator should be protected even if it could reach scale. If there are already 

enough other firms operating at scale, then it is not necessary and, indeed, productively 

inefficient, to offer regulatory protection to sub-scale firms. 

39. The second condition also gives rise to an empirical requirement: protecting competitors 

in the short run so that they can become efficient in the medium term must have a 

positive impact on competitive outcomes. 

40. If ComReg wishes to apply a REO/SEO standard to NGA, it needs to show that 

competitors are not currently at scale but will achieve scale.  I have not seen any analysis 

or evidence from ComReg relating to this issue for either legacy or NGA products.   

41. When thinking about the firms that may use wholesale access to eircom’s NGA network, it 

is important to consider the comparative scale of the likely access seekers at the retail 

level. The standard situation when considering issues relating to access to an 

incumbent’s network is that the firm requiring access is smaller than the incumbent.  That 

is not the situation in Ireland.   The most likely NGA seekers are Vodafone, 02, Sky and 

BT.  All of these companies are part of multinational corporations with extensive, 

centralised retail operations that are far larger than eircom’s.  For example, Vodafone’s 

Annual Report 2011 records revenues of £45.9bn and an adjusted operating profit of 

£11.8bn.  It employed 83,900 and operated in 26 countries.  BT’s Annual Report 2011 

reported revenues of £20.1bn and an EBITDA of £5.9bn.  BT employed 92,600 FTEs and 

operated in 170 countries.  Telefonica (O2) had revenues of nearly �61bn and EBITDA of 
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nearly �26bn in 2010.  It employed 133,000 people, had nearly 288 million customers and 

was present in 25 countries.  Sky had adjusted revenues in the 12 months to June 2011 

of £6.597bn and an EBITDA of £1,405bn.  It employed 16,500 people and had more than 

10 million customers. In comparison, in the twelve months to June 2010, eircom revenues 

were �1.8bn, its adjusted EBITDA was �669m and it employs just over 7,000.24 One 

implication of this is that eircom’s competitors can take advantage of economies of scope 

and scale at the retail level between their operations in Ireland and other countries in 

which they operate.25 

42. Based on the materials that I have reviewed, ComReg has not shown that either of the 

necessary conditions for justifying a SEO (or REO) standard apply in the present 

circumstances.  In particular, it has not been shown that the likely users of wholesale 

access are sub-scale or that if they are, they have the potential to become scale 

operators in the near to medium term. 

43. Before leaving this discussion of the SEO standard, I should comment on one claim by 

ComReg with which I disagree.  ComReg states that the SEO standard provides the 

correct build/buy signals for an entrant.26  It is not clear why ComReg believes this to be 

the case.  The SEO standard allows an entrant to buy access and remain sub-scale with 

impunity, which is exactly the opposite of what ComReg ought to be encouraging.  

Indeed, under an REO/SEO standard, improvements in the cost efficiency of the entrant 

would lead to a higher wholesale charge (assuming the retail price is unchanged), which 

would dampen the incentives to improve cost efficiency.  In these circumstances, 

ComReg should move to the EEO standard when considering pricing remedies for 

eircom’s NGA offerings if cost controls are deemed to be necessary at all. 

 

 

3.2. Correct cost standard 

44. At paragraph 5.123 of the NGA Consultation Document, ComReg lists five possible cost 

standards for a margin squeeze test.  These are: 

• Average variable costs (“AVC”); 

                                                      

24  There will be some places where UPC may request wholesale access as well.  UPC is part of Liberty Global.  

Liberty Global’s UPC Broadband division provides cable services in ten European countries and serves more 

than 13 million customers.  Its annualised revenues for the second quarter of 2011 were $6.3 billion.  Liberty 

Global also owns a majority shareholding in Telenet in Belgium.   

25  For instance, Vodafone has recently moved its Irish marketing team to the UK as a cost saving measure (see 

The Irish Times “Vodafone to relocate marketing to London” (16-8-2011)). 

26  See paragraph 5.115 of the Preliminary Consultation. 
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• Average avoidable cost (“AAC”); 

• Long run average incremental cost (“LRAIC”); 

• Long run average incremental cost, with a mark-up for joint and common costs 

(“LRAIC+”); and 

• Average total costs (“ATC”).   

45. ComReg concludes that the correct standard is LRAIC, LRAIC+ or ATC.  In ComReg’s 

view, AVC is not correct because it excludes fixed costs and these are a major 

component of telecommunications costs.  It is not clear why ComReg dismisses AAC, but 

there is a suggestion that it is because AAC is a short run measure (see Para 5.122).  

46. When carrying out a margin squeeze test, the aim is to understand whether the pricing of 

the firm with significant market power either excludes efficient current competitors or 

deters efficient entrants.  It will only be more profitable for current competitors to exit 

rather than remain in a market if their revenues from remaining in the market are less 

than the costs they would save if they exited (i.e. their avoidable costs).  So if the concern 

is with the potential exclusion of existing competitors, then the focus should be on 

avoidable costs.  New entrants will enter as long as their expected revenues are greater 

than the costs that they will incur if they enter (i.e. incremental costs).  So if the concern 

relates to new entrants being excluded (i.e. because of a regulatory concern to promote 

competition, rather than just to avoid harm to existing competition), then the focus should 

be on incremental costs.  Importantly, common costs should not in general be included in 

a margin squeeze analysis as they do not enter into the exit or entry decisions of either 

existing competitors or potential entrants. This analysis has the following implication.   

47. First, the downstream costs of competitors or potential entrants should be assessed on 

an avoidable or incremental cost standard.  This is consistent with the Commission’s 

Article 102 guidelines that propose using AAC or LRAIC.27  The choice between them 

comes down to the question of whether the competitive concern is primarily with the 

exclusion of existing or potential competitors.  An avoidable cost standard omits sunk 

costs that are not avoided on exit.  If the concern is about excluding potential entrants, 

who would incur those sunk costs, then an avoidable cost standard is not correct and 

instead an incremental cost standard should be chosen.  But if the concern is with 

excluding existing competitors, then an avoidable cost standard is reasonable.  It is not 

the case, contrary to ComReg’s suggestion, that avoidable cost standards are by 

definition short run.  Avoidable costs can be assessed over any period, although of 

                                                      

27  See paragraph 26 of “Communication from the Commission  - Guidance on the Commission’s enforcement 

priorities in Applying Article [102] of the EC Treaty to abusive exclusionary conduct by dominant undertakings” 

(24 February 2009). 
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course the level of costs that are avoidable will generally increase as the length of the 

period of assessment is increased (i.e. costs that are fixed in the short run become 

variable, and so avoidable, in the longer term). 

48. Second, ComReg is right that AVC omits fixed costs that are incremental to the relevant 

product and so are right that it is not the correct cost standard if the concern is with 

potential entrants.  If the concern is with existing competitors, then AVC omits fixed costs 

that would be avoided on exit.  So AVC is also not the correct standard for existing 

competitors, although if few fixed costs would be avoided on exit, then as an empirical 

matter AVC would be close to AAC. 

49. Third, neither ATC nor LRAIC+ is a reasonable cost standard as they both include a 

mark-up for common costs.  If there is a concern about common costs contributing to 

exclusion, then this can be dealt with by using a combinatorial test.  For a discussion of 

this issue, see section 3.3 below. 

50. Fourth, my understanding is that there are not significant fixed costs at the retail level.  

This implies that at the retail level there should be little difference between the LRAIC 

standard and the AAC standard. 

 

 

3.3. Level of aggregation 

51. At paragraphs 5.128 to 5.130 of the NGA Consultation Document, ComReg discusses the 

level of aggregation for application of the margin squeeze test.  The issue here is whether 

eircom should have to pass a margin squeeze test on every individual product (in this 

case, defined by the amount of bandwidth offered), or whether it should be required to 

pass at the “portfolio” level only (i.e. all bandwidths offered for a particular type of 

broadband service).  The basic economics of this issue is clear: the correct approach is a 

combinatorial approach which assesses the impact at both levels.  In general, each 

product should pass a margin squeeze test based on the incremental costs of the EEO of 

providing that product, given that it already offers the other products in its portfolio; 

moreover, each portfolio of products should in combination cover their incremental costs.   

52. However, there is an important caveat to this.  Since margin squeezes are concerned with 

exclusion, there is little point to carrying out a margin squeeze test at a level that is more 

disaggregated than the level at which exclusion could occur.  The test should be carried 

out at the levels at which entry and exit decisions are made.  So if competition takes place 

across the full range of broadband speeds, for instance, and eircom’s competitors are 

unlikely to offer just one speed of ultrafast broadband at the retail level (where they are 

competing not only against eircom and eircom’s other wholesale customers, but also 

UPC), then there is no need to test whether a margin squeeze test is passed at a highly 
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disaggregated level (i.e. by bandwidth category).  Furthermore, even if there are players 

who choose to supply just a small subset of products, regulatory remedies should not be 

concerned about their exclusion if competition is driven by firms that compete across a 

fuller range of products.  eircom should not be in the position of having to provide 

competitive headroom for firms that elect to compete across an inefficiently narrow range 

of products. 

53. The use of a combinatorial approach avoids concerns that applying the test only to 

individual products means that common costs are omitted.  As discussed above, it is 

correct to omit common costs when considering whether firms are excluded because 

common costs do not enter into a firm’s calculations about either entry or exit.  It is only 

incremental or avoidable costs that enter this calculation.  Using a combinatorial test 

means that costs that are common across a number of products can be included in the 

margin squeeze analysis by carrying out the test at the level of aggregation at which the 

common costs become incremental costs (i.e. costs that are common to two products are 

not incremental to either product on their own but are incremental to the combination of 

both products). 

54. At paragraph 5.129 of the Consultation Document, ComReg asserts that there is 

“one main advantage of assessing a margin squeeze on every single product: the 

“replicability” principle is satisfied at the most disaggregated level, giving an 

alternative operator the freedom not to reproduce the portfolio of the SMP 

operator in order to compete.” 

55. I disagree that the ability to carry out the test at the “most disaggregated level” is an 

advantage.  It only makes sense if efficient competitors actually operate at this level.  If 

the efficient way to operate, due for instance to economies of scope, is for operators to 

offer the full portfolio of products, then this is the level at which the margin squeeze test 

should be carried out. 

 

 

3.4. Cost orientation vs. margin squeeze test 

56. At Para 5.106 of the NGA Consultation Document, ComReg refers to concern raised by 

the European Commission’s NGA Recommendation that a margin squeeze test might not 

be enough on its own because there might be a  

“significant discrepancy between a cost oriented price and a price that can be 

considered as abusive”.   

57. The underlying concern is that a wholesale price that is significantly above cost might still 

not imply a margin squeeze if the retail price is set high enough (i.e. even an excessively 
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high wholesale price would not lead to a margin squeeze if the retail price was 

correspondingly excessively high).  This is a reasonable concern: margin squeeze tests 

(or retail minus) do not remove market power at the wholesale level as an upstream 

monopolist can set a monopoly wholesale price and then set a retail price high enough to 

avoid a margin squeeze.  Instead, margin squeeze tests are designed to ensure that a 

dominant firm cannot exclude efficient competitors in those areas where products or 

services can be efficiently provided by alternative firms.   

58. However, I understand that this is not a concern in this instance because competition 

from cable can be expected to ensure that eircom will not be able to exercise market 

power at the wholesale level.28  Indeed, as discussed above, in the early years of its NGA 

deployment, a cost orientated wholesale price might well be above the wholesale price 

that passes a margin squeeze test.29  So the European Commission’s concern is not 

relevant to the Irish situation.  As set forth in Recital (37) of the Recommendations, the 

conditions under which a retail-minus approach would be justified (competition at the 

retail level) are, in fact, those that pertain in Type 1 areas of Ireland. 

59. Indeed, in this situation setting an access price based on cost30 would actually harm 

competition.  This is because it would not lead to enough space between the fibre access 

price and the retail price of cable.  The result would be either that: 

• eircom priced at a similar level to UPC, in which case eircom’s wholesale 

customers would be unable to match eircom’s retail price using eircom’s fibre-

base access services (i.e. a margin squeeze); or 

• eircom would set retail prices so as to avoid a margin squeeze against the cost-

oriented wholesale price, in which case eircom’s wholesale customers could 

enter at a similar price to eircom’s, but both these competitors and eircom would 

be charging a price that was higher than UPC’s price. 

It is hard to see either of these options as producing a regulatory remedy that is in the 

interests of competition or consumers. 

60. At Para 5.106 of the Consultation Document, ComReg refers to another concern raised 

by the European Commission in relation to reliance on a margin squeeze test alone, 

rather than also imposing cost orientated pricing.  The concern is that this would not give 

access seekers enough certainty as to the access price they will have to pay.  There is a 

sense in which this is correct: under a margin squeeze approach the access price will 

                                                      

28  See Section 2.2 above. 

29  See Section 2.3 for an explanation of why such pricing would not be predatory. 

30  As noted earlier (see Section 2.3), there are significant practical difficulties of estimating LRIC, largely because 

of uncertainty over the likely take up of fibre. 
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change when the dominant firm’s retail price changes, and so an access seeker may not 

know how the access price will vary over time.31  However, there is another sense in 

which a margin squeeze test does give an access seeker certainty: it means that the 

access seeker knows that if it is as efficient as the incumbent (or more so) at the retail 

level, then it will be able to compete.  If the dominant firm lowers it retail price, then 

competitors know they will be charged a correspondingly lower wholesale price.  

Conversely, a cost orientated access price would not give this certainty, as explained 

above.  In the present circumstances, eircom’s retail prices would need to be competitive 

with UPC’s, and therefore the application of retail-minus pricing to eircom’s NGA products 

would not give rise to this problem. 

 

 

3.5. Applying a margin squeeze test at multiple levels  

61. In the NGA Consultation Document32 ComReg indicates that the European Commission’s 

NGA Recommendation anticipates that access seekers will be granted wholesale access 

to fibre infrastructure at multiple levels (e.g. unbundled access, duct access, sub-loop 

access, bitstream access, etc.).  I understand that it is ComReg’s view that there must be 

sufficient “economic space” between each of these levels (i.e. that eircom must price 

wholesale access so as to pass a margin squeeze test at each level).   

62. I take no view as to the technical or commercial feasibility of rolling out a new fibre-based 

network subject to the requirement that multiple layers of wholesale products must be 

made available by the incumbent.  As with any regulatory intervention, wholesale access 

should be mandated if and only if it can be expected to improve economic efficiency and 

ultimately benefit final consumers.  Thus, if there are additional costs associated with 

providing multiple access points (or with access at particular levels), then it would be 

appropriate for a regulator to mandate such access only if doing so will clearly benefit 

consumers, over and above mandating access at fewer or different points.  In terms of 

which access points are most beneficial, and therefore which if any should be mandated 

and hence subject to a margin squeeze test, it is also important to consider issues of 

economies of scale and scope.  In particular, access should be provided where activities 

                                                      

31  I understand that in fact eircom believes that under a margin squeeze approach it would still require ComReg 

approval to alter the wholesale price and so in effect would not be able to unduly lower its retail price without 

ComReg’s permission.  As long as ComReg would not withhold permission for eircom to lower its retail and 

wholesale price other than where margin squeeze with other products arises, this should not lead to uncertainty 

for access seekers.  Of course, if ComReg did not allow eircom to lower its prices in response to lower off-

network competitor prices, this would harm access seekers and reduce their ability to compete. 

32  Paragraphs 2.12 – 2.19 of the Consultation Document. 
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are contestable, in order to ensure that entry is efficient.  Entry should be facilitated only 

in areas of the supply chain where competition can occur efficiently and not in cases 

where entrants will be operating at a much higher cost than the incumbent.33 

 

 

3.6. Conclusions on applying a margin squeeze test 

63. In light of the above, the following are my conclusions in this section: 

• ComReg should apply an EEO standard, not a REO/SEO standard.  The latter 

standard would only be justified if (1) there was evidence that the only viable 

competitors to eircom were currently sub-scale operators, and (2) these sub-

scale competitors will become scale operators, and (3) they will do so only if they 

are protected by a regulatory regime that is predicated on the imposition of an 

inefficient cost standard. 

• The correct cost standard should be an avoidable cost or incremental cost 

standard, depending on whether the concern is primarily with, respectively, the 

exit of current players or the deterrence of potential entrants. 

• Aggregation issues are solved by taking a combinatorial approach to margin 

squeeze testing and applying the test where exclusion is likely to occur. 

• Consistent with the discussion in Section 2, a margin squeeze approach should 

be adequate for regulating eircom’s NGA prices, if a price control is required at 

all. 

• Regulators should insist on access being allowed only where such access 

creates incremental welfare benefit.  This implies that margin squeeze tests 

should only be carried out where it can be demonstrated that exclusion might 

lead to incremental welfare harm. 

 

 

4. The likely effect of the price of copper-based LLU on NGA roll-
out 

64. I have been asked to comment on how the price of traditional LLU based on copper can 

affect the incentives for firms to invest in NGA networks.  The importance of this is that 

the regulated pricing of copper-based LLU has the potential to reduce incentives for 

eircom to roll-out a fibre network.  I note that the majority of eircom’s fibre roll-out will be 

                                                      

33  Unless this cost inefficiency is only short term.  See Section 3.1 for a discussion of this issue. 
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FTTC, not FTTH, and so the copper terminating segment running from the cabinet to the 

customer premise is still involved even where fibre is rolled out.  The discussion in this 

section therefore relates to the effect of the price of pure copper LLU on the pricing of the 

FTTC plus the copper terminating segment.  I refer to this as the effect of copper-based 

LLU on fibre roll-out. 

65. The pricing of copper-based LLU has two effects on the incentives to roll-out NGA:   

• First, since fibre and copper are substitute delivery platforms from the consumer 

perspective, relatively lower LLU prices will increase the demand for LLU and 

reduce the demand for fibre-based access (and fibre-based retail products).34  

This will reduce the incentive to invest in fibre.  Conversely, higher LLU prices will 

make fibre-based products relatively more attractive for consumers and so 

increase the demand for fibre, which should increase the incentive for a firm to 

invest in a fibre network.35 

• Second, lower LLU prices (relative to a given NGA price) mean that fibre offers a 

relatively better return for the dominant firm and this will tend to encourage it to 

invest in the new technology.  Conversely, higher LLU prices will reduce the 

incremental return from fibre investment and so may encourage the dominant firm 

to stick with their copper investment. 

66. These two effects operate in different directions.  In a situation where the incumbent fixed 

line telecommunications operator faces no platform competition in the provision of 

broadband services, low LLU prices will encourage consumers to stick with copper, but 

will encourage the incumbent to invest in fibre. Conversely, high LLU prices will 

encourage consumers to switch to NGA-based services but potentially reduce the 

incentive of the dominant firm to roll out fibre.  In the absence of platform competition, this 

suggests that the optimal solution will be as shown below.  Here the market “clears” at 

point E where the level of fibre roll-out and the demand for fibre-based services are in 

equilibrium. 

 

                                                      

34  The fact that fibre and copper may not be perfect substitutes because copper is slower does not mean that they 

are therefore not substitutes.  It just means that they are imperfect substitutes. 

35  Note that since the expectation is that fibre will be rolled-out to all those areas where copper-based LLU is 

viable, there is no issue of high LLU prices, set to ensure optimal fibre investment, harming the take-up of LLU 

in areas where fibre is not going to be present (e.g. rural areas). 
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70. The second important consideration is that it is generally believed that NGA roll-out and 

the accompanying uptake of high speed broadband by consumers will have a positive 

externality for society.  The Irish government supports this view.  In 2009 the Department 

of Communications, Energy and Natural Resources (DCENR) issued a report entitled 

“Next Generation Broadband: Gateway to a Knowledge Ireland”.  In this document the 

government argues that the benefits of Next Generation Broadband include positive 

effects on: economic development, sustainability, social inclusion, education, public 

services, R&D, and products and services.39   

71. The European Commission also supports this view.  In its “Digital Agenda for Europe” the 

European Commission argues that fast broadband will have positive benefits for Europe:  

“We need very fast Internet for the economy to grow strongly and to create jobs and 

prosperity, and to ensure citizens can access the content and services they want. 

The future economy will be a network-based knowledge economy with the internet at its 

centre. Europe needs widely available and competitively-priced fast and ultra fast internet 

access. The Europe 2020 Strategy has underlined the importance of broadband 

deployment to promote social inclusion and competitiveness in the EU. It restated the 

objective to bring basic broadband to all Europeans by 2013 and seeks to ensure that, by 

2020, (i) all Europeans have access to much higher internet speeds of above 30 Mbps and 

(ii) 50% or more of European households subscribe to internet connections above 100 

Mbps.”40 

72. The presence of positive externalities associated with fibre-based services means that 

there is a positive benefit to encouraging consumers to switch to fibre based services and 

away from LLU-based services. 

73. Third, it is necessary to consider the time consistency of any policy that involves lowering 

LLU prices.  Low LLU prices may damage future incentives to invest in fibre if they are 

viewed as arbitrary and a form of regulatory expropriation.  In particular, if a regulator 

uses the fact that an investment is sunk to justify a low access price, then future 

investment may be discouraged, for fear of a similar approach being followed in future.  

This would likely reduce the speed and scope of any increase in the geographic roll-out of 

fibre or in future increased FTTH roll-out.  Thus whilst static economic efficiency appears 

to suggest that only forward looking economic costs are relevant to investment incentives, 

this is not true in a dynamic sense where future investment relies on regulated firms 

                                                      

39  “Next Generation Broadband: Gateway to a Knowledge Ireland”, Department of Communications, Energy and 

Natural Resources, 2009, page 6.   

40  “A Digital Agenda for Europe”, Communication from the European Commission, 26th August 2010, section 2.4.   
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having confidence that the regulatory system will not expropriate their sunk cost 

investments.41  

74. The implications of these considerations is that long-term efficient investment is more 

likely to be supported by copper LLU prices being regulated at a level that is at 

approximately the same level as the NGA price, and without any precipitous reduction 

based on regulatory intervention.  This may involve the sacrifice of some short term static 

efficiency gains that might be achieved through low LLU prices that cover only forward 

looking incremental costs.  But it will likely lead to greater dynamic efficiency by 

encouraging fibre roll-out by eircom, wholesale access take-up by competitors and 

switching to fibre-based retail products by consumers. 

 

 

4.1. Conclusions on LLU pricing 

75. My conclusions in  this section are as follows:  

• When considering the effect of the LLU price on fibre roll-out, the optimal LLU 

price (high or low) is ambiguous as there are effects going in opposing directions. 

• However, in the case of Ireland, eircom’s commitment to a four-year roll-out 

covering about 60% of homes in response to platform competition means that the 

optimal policy is likely to be to price copper LLU high in order to encourage 

consumers to migrate to fibre and thus both take advantage of the positive 

externalities associated with fibre roll out and avoid any suggestion of ex post 

regulatory expropriation. 

                                                      

41  I note that Peter Culham of Ofcom made a similar point in his presentation “Pricing Issues in the Transition to 

NGA” (June 2011). 
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1 INTRODUCTION AND SUMMARY 

e|net welcomes the opportunity to respond to ComReg’s preliminary 
consultation on the remedies that might apply to Next Generation Access 
(NGA) wholesale markets. 

The timely and efficient development of next generation, high-speed 
broadband networks and services on a nationwide basis is an urgent 
imperative for economic recovery in this country.  All major stakeholders – 
Government, ComReg and industry players – must work together to ensure 
that this important strategic project is undertaken as soon as possible in order 
to provide the maximum benefit to end-users and the economy as a whole. 

Ireland needs to develop, as rapidly as possible, a nationwide optical fibre 
network, one which has, to the maximum extent possible, fibre deployed at 
local access level, complemented elsewhere by existing fixed, wireless and 
mobile broadband infrastructures.  We need to do this from a national 
competitiveness perspective – both to retain existing multinational investment 
within Ireland and to attract new inward investment – and we need to do so 
because many of our EU peers have already embarked on such a road. 

The recent establishment by the Minister for Communications, Energy and 
Natural Resources of a National Broadband Task Force (NGBT), bringing 
together the CEOs of all the main market players in Ireland, is an important 
first step in ensuring that operators’ business plans for NGA deployment are 
fully aligned with national economic imperatives so that the most efficient and 
effective rollout of NGA infrastructure can take place and, in doing so, to 
ensure that advanced broadband services can capable of acting as an engine 
for economic renewal across the country. 

Regulatory policy is clearly key to the successful deployment of NGA services 
and ComReg is to be commended for undertaking this wide-ranging 
preliminary consultation on the possible remedies that might be applied to 
regulated wholesale NGA markets in Ireland.  Building on the principles laid 
down in the European Commission’s recent NGA Recommendation, ComReg 
will – like its peers in other EU Member States – need to break new ground in 
framing appropriate access obligations for markets and services where the 
underlying infrastructure has in large part not yet been put in place.   

In doing so, ComReg not only needs to ensure that the kinds of competition 
problems it has had to grapple with in relation to access to current generation 
infrastructure controlled by the SMP operator do not arise in an NGA 
environment, it also faces the more fundamental need to ensure that the SMP 
operator invests in NGA network infrastructure in the first place.   
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ComReg is not, of course, solely responsible for creating the right 
environment for the rollout of NGA network infrastructure.  As it has pointed 
out in the Consultation Document, NGA deployment will involve a variety of 
different stakeholders and potential NGA investors face several risk factors, 
which means that significant uncertainty remains over how fast and to what 
degree NGA network deployment will take place.   

In attempting to minimise such risks all ComReg can do is deal with the risk 
factor directly under its control, i.e. regulatory risk, and, as ComReg itself is 
well aware, the NGA regulatory obligations it imposes need to strike a delicate 
balance between the competing requirements of investors and access 
seekers. How ComReg deals with the various issues sketched out in this 
Consultation Document as it frames its detailed NGA regulatory obligations 
will be a critical factor in determining the speed at which NGA network 
infrastructure is rolled out in this country.  

e|net is pleased to contribute to this process by providing its response to this 
initial NGA consultation and we look forward to engaging constructively with 
ComReg and other stakeholders as this important regulatory process evolves 
and develops in the months ahead.      
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2 RESPONSES TO PRELIMINARY CONSULTATION 
QUESTIONS POSED BY COMREG 

 
 

Q. 1. Do you consider that the risks identified above are those most 
closely relevant to investment in NGA? What might be the degree of 
impact of such risks, how might they change over time and how might 
they be quantified? Please explain your reasoning. 

e|net believes that the risks identified by ComReg in the Consultation 
Document are all relevant in relation to NGA investment. Demand uncertainty, 
in particular when coupled with concerns about the current macroeconomic 
environment within the country, is likely to be the major factor which could put 
at risk NGA investment plans by operators. The other factors listed by 
ComReg, while important, are also relevant to any other kind of major 
infrastructure investment and are risks which can be managed to a greater or 
lesser degree. 

At this point in time, it is difficult to be precise about the likely impact of these 
risks, except to note that the lack of any real evidence about mass-market 
consumer demand for NGA-based services and the way in which demand in 
general within the economy has been so severely curtailed as a result of the 
economic downturn, means that this risk has got to be viewed as being very 
significant. 

Similarly, it is all but impossible to predict how this risk factor will change over 
time, given the degree of uncertainty that exists in relation to the 
macroeconomic environment over the near-to-medium term.  Likewise, any 
attempt to quantify this and the other risks identified by ComReg would 
inevitably become an exercise in conjecture.  

From ComReg’s perspective, however, the key risk it needs to focus on is 
regulatory risk, as this is the only factor directly within its control.  By 
undertaking this NGA consultation at this point in time, ComReg is clearly 
demonstrating its wish to set out its regulatory policy on NGA in a timely and 
coherent way.  In so doing, ComReg is obviously attempting to ensure that, 
regardless what other risk factors might be in play, regulatory risk in this area 
is minimised. 
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Q. 2. Do you consider that, in the context of the terminology set out in 
the NGA Recommendation, the above Figures 3 and 4 provide an 
accurate representation of Eircom’s proposed network architecture? 
Please explain your reasoning. 

Q. 3. Do any of Eircom’s proposed pilot wholesale products align to the 
potential access remedies set out in NGA Recommendation? Please 
explain your reasoning? This question should be addressed in light of 
the following discussion on WPNIA NGA and WBA NGA. 

e|net’s understanding is that the Eircom’s proposed network architecture 
enabling wholesale access to NGA-based WPNIA and WBA services are in 
line with the details provided in the Consultation Document.  As ComReg 
notes, however, the precise nature and design of these products have yet to 
be finalised by Eircom.    

It is not clear at this stage whether or not Eircom’s proposed pilot NGA 
wholesale products align with the potential access remedies as set out in the 
European Commission’s NGA Recommendation.1  In the Recommendation, it 
is stated that “imposition of unbundled access to the fibre loop should be 
accompanied by appropriate measures assuring co-location and backhaul” 2, 
“access should be given at the most appropriate point in the network” 3 and 
that “NRAs should mandate unbundled access to the fibre loop irrespective of 
the network architecture and technology implemented by the SMP operator”.4  

e|net has not, to date, had any visibility of what measures Eircom plans to put 
in place regarding co-location and backhaul for its proposed wholesale 
products and we obviously cannot provide any opinion on whether or not 
Eircom’s plans, when announced, will be appropriate. 

In addition, e|net is not of the opinion that Eircom’s proposed pilot products 
comply with the Recommendation, to the extent that they do not appear to us 
to provide access at the most appropriate point of the network. In this regard, 
we would point to the provisions of the Recommendation quoted above and 
would remind ComReg that access to the unbundled fibre loop should not be 
dependent on the network architecture choices made by Eircom and should 
instead be configured to enable access at the most appropriate point from the 
point of view of competing operator.  

                                                      
1 Commission Recommendation of 20 September 2010 on regulated access to Next Generation 
Access Networks (NGA)(2010/572/EU). 
2 Commission Recommendation, Para.22. 
3 Commission Recommendation, Para.22. 
4 Commission Recommendation, Para.23. 
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The flexible nature of optical fibre networks means that access to Eircom’s 
fibre network should be enabled wherever this it overlaps with the fibre 
networks of competing players. As a result, wholesale products in an NGA 
environment should not be limited to fibre-based equivalents of current 
generation wholesale products. To put it another way, NGA wholesale 
products should not be created simply by shifting the principles that apply to 
Eircom’s copper-based local access network to one based on fibre. 

 

Q. 4. Are there any circumstances in which regulated access to civil 
engineering infrastructure would not be required? Please explain your 
reasoning. 

Q. 5. Having regard to market demand, technical, economic and other 
considerations, is there a requirement for a duct access remedy? Please 
explain your reasoning. 

Q. 6. What are the most relevant factors identified in Article 12(2) of the 
Access Directive (and set out at paragraph 1.25 of this paper) when 
assessing proportionality considerations with respect to any remedy 
governing access to civil engineering infrastructure? 

Q. 7. Should ComReg encourage Eircom to build additional duct 
capacity for use by third parties and, if so, how? Please explain your 
reasoning. 

As ComReg points out, the Commission’s NGA Recommendation clearly 
states that “access to civil engineering infrastructure is crucial for the 
deployment of parallel fibre networks”.5  In light of this and bearing in mind the 
fact that the NGA Recommendation states that national regulators should 
mandate access to this infrastructure, e|net does not foresee any 
circumstances in which access to civil engineering infrastructure would not be 
required.  

e|net further believes that not only is there an urgent requirement for a duct 
access remedy such a requirement extends well beyond the provision of 
access to civil engineering infrastructure under the control of the SMP 
operator. Duct sharing should also be mandated in the case of other utility 
infrastructure, in particular all State-owned assets, a development which we 
note has already been envisaged by Government and which is being 
discussed by the Next Generation Broadband Task Force (NGBT). 

                                                      
5 Consultation Document, Para. 3.10. 
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e|net is of the view that the factors set out in the NGA Recommendation that 
national regulators need to take account of when assessing the proportionality 
of imposing access remedies do not constitute any barrier to the imposition of 
a comprehensive and workable duct access remedy. The feasibility of such a 
remedy will obviously be of key importance and ComReg should move rapidly 
to determine the degree to which duct access is capable of being provided by 
the SMP operator and, in conjunction with the DCENR, by other infrastructure 
owners as well.  

In relation to the building of additional duct capacity for third parties, e|net is of 
the view that Eircom should be mandated to put in place such additional 
capacity, which should be fully mapped and recorded and with details on this 
capacity made available to other operators in a transparent and non-
discriminatory manner. 
 

Q. 8. If a remedy requiring the provision of access to civil engineering 
infrastructure were to be appropriate, are measures to implement each 
of the principles set out in Annex II of the NGA Recommendation 
necessary and, if so, how might each be appropriately stated and 
implemented? Would a risk premium be warranted? Please provide a 
reasoned response for each of the principles. 

e|net believes that measures to implement each of the principles set out in 
Annex II of the NGA Recommendation will be necessary to ensure that a duct 
sharing remedy operates in an effective manner.  Many of these measures 
mirror similar obligations placed on Eircom in relation to the provision of 
current generation wholesale access and so it makes sense to apply similar 
obligations on the SMP operator for NGA access, in particular in an area such 
as duct access as otherwise alternative infrastructure providers could 
encounter issues in obtaining access in a timely manner. 

e|net has no specific comments to make at this point in time on how the 
principles set out in Annex II of the NGA Recommendation might be best 
translated into detailed regulatory obligations and we are happy to await 
proposals from ComReg in this regard. 

e|net does not believe that a ‘risk premuim’ would be appropriate in 
calculating a cost-based price for duct access, except where the provision of 
such access gives rise to additional costs to the SMP operator. 
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Q. 9. What form of price control would be the most appropriate and 
proportionate means of establishing the price of access to civil 
engineering infrastructure? e.g. cost model (cost plus or retail minus), 
cost-oriented benchmark, or allowing for commercial negotiation. 
Please explain your reasoning. 

As ComReg itself makes clear, the “NGA Recommendation suggests that 
NRAs have little discretion regarding the pricing methodology to be adopted 
for pricing access to existing civil engineering infrastructure, namely that a 
cost oriented approach would apply.” 6  This would appear to deal 
conclusively with the question as to what form of price control should be 
applied in relation to the price of access to the SMP operator’s civil 
engineering infrastructure, i.e. that it should be provided on cost-oriented 
terms. 

e|net sees little merit in allowing a period of time for commercial negotiation to 
take place on the issue of duct access pricing.  Eircom would have little 
incentive to agree a price on a commercial basis and the relative bargaining 
positions of Eircom and access seekers’ would be such that it would be 
extremely unlikely that such a negotiation process would yield an efficient 
access price.  Moreover, access seekers would have clear incentive to hold 
out for ComReg intervention, in the hope of achieving a lower price via 
regulatory intervention than that which Eircom would be willing to offer 
commercially.  In view of this, it would appear to make most sense for 
ComReg to intervene at the outset and, as it has already done in relation to 
several current generation wholesale products, to set the access price itself. 

 
 
 
 
 
 
 
 
 
 
 
 

                                                      
6 Consultation Document, Para. 3.30. 
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Q. 10. Having regard to market demand, technical, economic and other 
considerations, is there a requirement for a remedy mandating access to 
the terminating segment? How might this be achieved in light of 
Eircom’s proposed or alternative network architectures? Please explain 
your reasoning. 

Q. 11. What are the most relevant factors identified in Article 12(2) of the 
Access Directive (and set out at paragraph 1.25 of this paper) when 
assessing proportionality considerations with respect to any remedy 
governing access to the terminating segment? 

Q. 12. Where is an appropriate distribution point to which access to the 
terminating segment should be provided, particularly given the need to 
ensure that it host a sufficient number of end-user connections to be 
commercially viable for an access seeker? 

Q13. Should ComReg seek to encourage Eircom to deploy multiple-fibre 
lines in terminating segments and, if so, how? Please explain your 
reasoning. 

e|net believes that there is a clear requirement for a remedy mandating 
access to the terminating segment of Eircom’s FTTH network and we note 
ComReg’s statement that this is a position which is fully supported by the 
NGA Recommendation.7 Given the likely existence of other NGA 
infrastructure and the need to interconnect with Eircom’s NGA at points other 
than its street cabinets or local exchanges, it appears obvious that this kind of 
access will be required. 

ComReg will need to consider each of the factors identified in Article 12 (2) of 
the Access Directive when considering the proportionality of a remedy in this 
area.  While each of these factors are relevant to some degree, none of them 
are likely to undermine, on proportionality grounds, the need for a remedy 
mandating access to the terminating segment of Eircom’s FTTH network. 

The most appropriate point distribution point to which access to the 
terminating segment should be provided is where Eircom’s NGA network 
overlaps with that of the alternative provider. As optical networks are far 
easier to interconnect compared to copper, arrangements for such 
interconnection should be made bearing this in mind and not by simply 
replicating arrangements that are already in place in the current, copper-
based local access environment. 

                                                      
7 Consultation Document, Para. 3.39. 
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Q. 14. If a remedy requiring the provision of access to the terminating 
segment were to be appropriate, are measures to implement each of the 
principles set out in Annex II of the NGA Recommendation necessary 
and, if so, how might each be appropriately stated and implemented? 
Please provide a reasoned response for each of the principles? 

As would be the case for a duct access remedy (see response to Q.8 above), 
e|net is of the opinion that measures to implement each of the principles set 
out in Annex II of the NGA Recommendation will be needed to ensure that a 
remedy requiring the provision of access to the terminating segment operates 
in an effective manner.   

e|net has no specific comments to make at this point in time on how the 
principles set out in Annex II of the NGA Recommendation might be best 
translated into detailed regulatory obligations and we are happy to await 
proposals from ComReg in this regard. 

 

Q. 15. What form of price control would be the most appropriate and 
proportionate means of establishing the price of access to the 
terminating segment? e.g. cost model (cost plus or retail minus), cost-
oriented benchmark, or allowing for commercial negotiation. Please 
explain your reasoning. 

For the reasons already set out in our response to Q.9 above, e|net does not 
support the use of commercial negotiations to establish the price of access to 
the terminating segment of Eircom’s FTTH network. We note ComReg’s 
explanation in its Consultation Document that although the NGA 
Recommendation states cost-oriented pricing should also apply to this type of 
access, it also states that “NRAs should account for the additional quantifiable 
risk associated with NGA investments, and to adjust the access price 
accordingly”.8  

Bearing this in mind and in light of the need to provide appropriate ‘build-or-
buy’ signals to potential alternative NGA infrastructure providers, e|net is of 
the opinion that a ‘retail-minus’ price obligation may be the most appropriate 
one in this particular instance.  Such an obligation could also be framed in a 
way that rewards investment in infrastructure by providing a pricing advantage 

                                                      
8 Consultation Document, Para. 3.45. 
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to those operators who access Eircom’s NGA network at a deeper level than 
those who do not. 

 

Q. 16. Having regard to market demand, technical, economic and other 
considerations, is there a requirement for a remedy mandating access to 
the unbundled fibre loop? How might this be achieved in light of 
Eircom’s proposed or alternative network architectures? Please explain 
your reasoning. 

Q. 17. Are obligations to provide access to associated facilities 
necessary and, if so, what should these encompass? Please explain 
your reasoning. 

Q. 18. What are the most relevant factors identified in Article 12(2) of the 
Access Directive (and set out at paragraph 1.25 of this paper) when 
assessing proportionality considerations with respect to any remedy 
governing access to the unbundled fibre loop and associated facilities? 

Q. 19. What do you consider to be an appropriate point in Eircom’s 
network for the provision of unbundled access to the fibre loop in a 
FTTH scenario? Please explain your reasoning, including views on 
associated technical and commercial considerations. 

Q. 20. If it is not possible for commercial or technical reasons to provide 
for unbundled access at this time, what factors might change this over 
time? What measures should ComReg take on a transitional basis to 
provide for the nearest equivalent alternative constituting a substitute to 
physical unbundling and what other safeguards might be necessary? 

In line with the NGA Recommendation, e|net believes that there is clear 
requirement for a remedy mandating access to the unbundled fibre loop. 

e|net has no specific comments at this time on how Eircom might provide 
such access and we are happy to await proposals from ComReg in this 
regard.   

It is obviously the case that, in line with current generation LLU access, if a 
remedy to provide access to the unbundled fibre loop is to be effective, it must 
also be accompanied by flanking measures ensuring access to associated 
facilities such as backhaul and co-location. 

ComReg will need to consider each of the factors identified in Article 12 (2) of 
the Access Directive when considering the proportionality of a remedy 
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mandating access to the unbundled fibre loop.  In e|net’s view, none of these 
factors are likely to undermine, on proportionality grounds, the need for such a 
remedy. 

As regards the most appropriate point within Eircom’s network for the 
provision of unbundled access to the fibre loop in a FTTH scenario, e|net 
takes the view that the SMP operator should be obliged to provide access to 
the fibre loop at the Metroplitan Point of Presence (MPoP) or, if requested to 
do so, at any technically feasible point on Eircom’s NGA network between the 
MPoP and the fibre terminating point.  

e|net do not consider that there are any good reasons as to why Eircom 
should not be able to provide access to the unbundled fibre loop and 
associated facilities. 
 

Q. 21. Is a remedy requiring the development and publication of a 
reference offer for the provision of access to the unbundled fibre loop 
and associated facilities necessary and what specific issues should be 
detailed within it? Please explain your reasoning. 

Q. 22. What arrangements should be put in place for the publication of a 
reference offer and how should it be kept updated in light of ongoing 
developments? Please explain your reasoning. 

Q. 23. What specific non-discrimination remedies are required with 
respect to the provision of access to the unbundled fibre loop and 
associated facilities? Please explain your reasoning. 

e|net believes that it will be essential for Eircom to develop and publish a 
reference offer for the provision of access to the unbundled fibre loop and 
associated facilities.  The detail of such a reference offer as well as 
arrangements for its development and publication (including how it should be 
updated) are a matter for Eircom, subject to ComReg approval, to deal with. 
Similarly, the development of specific non-discrimination remedies required to 
ensure the provision of access to the unbundled fibre loop and associated 
facilities is a matter for ComReg. e|net does not have any specific comments 
to make on these issues at this time. 
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Q. 24. What form of price control would be the most appropriate and 
proportionate means of establishing the price of unbundled access to 
the fibre loop? e.g. cost model (cost plus or retail minus), cost-oriented 
benchmark, or allowing for commercial negotiation. Please explain your 
reasoning. 

Q. 25. Should any cost oriented price for FTTH based services attract a 
risk premium in principle? If so, to what types of network 
assets/investments should any premium apply and why? 

 

In developing a price control obligation on the SMP operator, ComReg needs 
to take account of the very clear difference between setting a regulated price 
for access to the fibre loop compared to doing so in relation to the unbundled 
copper local loop. In the latter case, Eircom’s network was already built so 
ComReg’s main challenge in setting a regulated price was to ensure that the 
SMP operator was adequately remunerated for the cost of providing access, 
while guarding against excessive recovery of costs.  

In setting a price for the provision of access to the fibre loop, however, 
ComReg also needs to provide the SMP operator with sufficient incentive to 
deploy NGA infrastructure in the first place. Regulatory policy therefore needs 
to be supportive of NGA network deployment and NGA wholesale pricing 
should not act as a barrier to such deployment. Instead, the regulated price 
for wholesale access to the fibre loop should be one that offers a return to 
entities who plan to deploy NGA infrastructure. In this respect, it would be 
appropriate for the regulated price for unbundled access to the fibre loop to 
attract a risk premium. Such a premium should only apply in relation to 
wholesale products involving new-build fibre deployment.  
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Q. 26. What types of co-investment arrangements might warrant a 
separate regulatory treatment in terms of remedies? Please address in 
your answer the types of commercial relationships and the type of 
control over physical infrastructure by multiple operators that you think 
would be necessary for ComReg to consider this option. If possible, 
please state if you think such an outcome is feasible or desirable. 

Q. 27. Do you have any views as to how ComReg should view the 
evolution of the market for NGA services particularly in the presence of 
a rival cable network and its impact in supporting effective competition 
in downstream markets? How should remedies and regulation generally 
evolve over time and what criteria should ComReg apply to such 
decisions? 

ComReg itself states in the Consultation Document that “there do not appear 
to be strong signals in the Irish market at present that NGA co-investment 
opportunities may arise”.9 It further states “that any multiple fibre deployment 
that significantly alters the competitive landscape within a given geographic 
area would trigger a review of the relevant markets”.10  

In light of ComReg’s statements above, there does not appear to be any point 
at this juncture in discussing possible separate regulatory treatment in terms 
of remedies where co-investment takes place.  As ComReg points out, there 
is no evidence of any appetite for such co-investment and if it occurs and, in 
so doing, alters the competitive landscape, a fresh market review would then 
be triggered.  It would be at this point that ComReg’s Q.26 above should be 
considered detail. 

In the same way, the potential competitive impact of other NGA networks (be 
they cable or LTE mobile) need not be considered now and should instead be 
analysed in the context of a market review, if and when such rival networks 
are rolled out to the extent that they provide effective competition in the 
downstream retail market. 

 

 

 

                                                      
9 Consultation Document, Para. 3.64. 
10 Consultation Document, Para. 3.67. 
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Q. 28. Having regard to market demand, technical, economic and other 
considerations, is there a requirement for a remedy mandating access to 
the unbundled copper sub-loop and associated facilities (including 
backhaul and access to street cabinets) in a FTTN scenario? How might 
this be achieved in light of Eircom’s proposed or alternative network 
architectures? Please explain your reasoning. 

Q. 29. What type of backhaul solutions do you consider are appropriate 
in an FTTN scenario? 

Q. 30. What are the most relevant factors identified in Article 12(2) of the 
Access Directive (and set out at paragraph 1.25 of this paper) when 
assessing proportionality considerations with respect to any remedy 
governing access to the unbundled fibre loop and associated facilities. 

e|net believes there is a requirement, as per the NGA Recommendation, for a 
remedy mandating access to the unbundled copper sub-loop and associated 
facilities (including backhaul and access to street cabinets) in an FTTN 
scenario. Without such a remedy, Eircom’s retail business would have an 
advantage in terms of the types of NGA services it could provide that 
competitors relying on wholesale inputs would not be able to match.   

All potential backhaul solutions listed in the NGA Recommendation, i.e. dark 
fibre (including, where necessary, copper), Ethernet backhaul or duct access, 
should be considered in an FTTN scenario. 

ComReg will need to consider each of the factors identified in Article 12 (2) of 
the Access Directive when considering the proportionality of a remedy 
mandating access to the unbundled copper sub-loop and associated facilities 
in an FTTN scenario.  In e|net’s view, none of these factors are likely to 
undermine, on proportionality grounds, the need for such a remedy. 

  

Q. 31. Is a remedy requiring the development and publication of a 
reference offer for the provision of access to the copper-sub loop 
necessary and what specific areas should be detailed within it? Please 
explain your reasoning. 

Q. 32. What arrangements should be put in place for the publication of a 
reference offer and how should it be kept updated in light of ongoing 
developments? Please explain your reasoning. 
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Q. 33. What specific non-discrimination remedies are required with 
respect to the provision of access to the copper sub-loop, including 
those associated with co-location? Please explain your reasoning. 

Please refer to the responses already provided to Q.21 – 23 above which are 
equally relevant in relation to access to the copper sub-loop in an FTTN 
context. 
 

Q. 34. What form of price control would be the most appropriate and 
proportionate means of establishing the price of access to the copper 
sub-loop? E.g. cost model (cost plus or retail minus), cost-oriented 
benchmark, or allowing commercial negotiation. Please explain your 
reasoning. 

Q. 35. Should fibre or Ethernet backhaul associated with the provision of 
access to the copper sub-loop attract a risk premium? How might a risk 
profile associated with specific costs relating to such access to be 
determined in light of the principles set out in Annex I of the NGA 
Recommendation, and how should any difference in risk be reflected in 
a pricing methodology? Please explain your reasoning 

In setting an appropriate regulated wholesale price for access to Eircom’s 
copper sub-loop, ComReg should follow the same methodology it has already 
used to set the price for local loop unbundling. The price of sub-loop access 
should therefore be a cost-based one, using the LRIC standard. 

In relation to backhaul associated with the provision of access to the copper 
sub-loop (either via fibre or Ethernet), ComReg’s approach needs to be one 
that ensures such connectivity is deployed. As such, the regulated pricing for 
this service needs to be framed in the same way that pricing to the fibre loop 
(see responses already provided to Q.24 – 25) must be established, i.e. it 
should be one that offers a return to entities who plan to deploy NGA 
infrastructure and so should attract a risk premium.  
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Q. 36. What circumstances (i.e. degree of availability of effective access 
to the unbundled loop), would warrant the lifting or variation of WBA 
access obligations within a given geographic area? Please explain your 
reasoning. 

Q. 37. Having regard to market demand, technical, economic and other 
considerations, is there a requirement for a remedy mandating access to 
WBA products and associated facilities (including backhaul) in a FTTH 
and FTTC scenario? Please explain your reasoning. 

Q. 38. In a FTTH or FTTC environment, what technical or enhanced 
service characteristics might need to be reflected in WBA access 
products? Please explain your reasoning including views on the extent, 
if any, to which product differentiation is a necessary characteristic of 
WBA access products. 

Q. 39. What are the most relevant factors identified in Article 12(2) of the 
Access Directive (and set out at paragraph 1.25 of this paper) when 
assessing proportionality considerations with respect to any remedy 
governing access to WBA products and associated facilities? 

Q. 40. How should the issue of technical protocols and interfaces 
serving the interconnection of optical networks be approached? Please 
explain your reasoning. 

Given the current situation with regard to network rollout and the fact that 
NGA rollout has, at yet, to commence to any significant degree, e|net does 
not believe there is any need for ComReg to be considering the 
circumstances that might justify the lifting of WBA access obligations in 
specific parts of the country.  If ComReg wishes to do so, it would first need to 
assess competitive conditions within the market as part of a WBA market 
review and it would be at this point that this issue could be considered in 
detail. 

e|net takes the view that there is a requirement for a remedy mandating 
access to WBA products and associated facilities (including backhaul) in an 
FTTH and FTTC scenario.  Operators who avail of current generation WBA 
services are likely to want to migrate to NGA equivalent services in order to 
maintain their provision of downstream retail services to end-customers and, 
given that current generation WBA services are only available as a regulated 
product, NGA variants will, at least at the outset, need to be accessible in the 
same way.       
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e|net has no specific comments to make at this point in time on the technical 
or enhanced service characteristics that might need to be reflected in WBA 
access products in an FTTx environment. 

ComReg will need to consider each of the factors identified in Article 12 (2) of 
the Access Directive when considering the proportionality of a remedy 
mandating access to WBA products and associated facilities (including 
backhaul) in an FTTH and FTTC scenario.  In e|net’s view, none of these 
factors are likely to undermine, on proportionality grounds, the need for such a 
remedy. 

The issue of technical protocols and interfaces serving the interconnection of 
optical networks is obviously one that would need to be considered in detail. 
In principle, e|net takes the view that Eircom should be obliged to support 
whatever standardised protocols and interfaces that their interconnection 
customers require.  

 

Q. 41. Do you think that a requirement for the SMP operator to notify 
purchasers of WBA 6 months in advance of its launch of a retail 
products based on NGA inputs is necessary or adequate and, if so, how 
might it operate in practice? Please explain your reasoning. 

Q. 42. What effective access, transparency or other safeguards are 
necessary to guarantee non-discrimination and how might such 
safeguards impact the need for of level of advance notification 
discussed above? Please explain your reasoning. 

Q. 43. What specific non-discrimination remedies are required with 
respect to the provision of wholesale broadband access? Please explain 
your reasoning. 

Q. 44. Is a remedy requiring the publication of reference offers for 
specific NG WBA products necessary and if so, what should be 
contained within such a reference offer? Please provide reasons for 
your answer. 

Q. 45. What arrangements should be put in place for the publication of a 
reference offer and how should it be kept updated in light of ongoing 
developments? Please explain your reasoning. 

e|net supports the proposal set out in the NGA Recommendation that the 
SMP operator should notify purchasers of WBA 6 months in advance of its 
launch of a retail products based on NGA inputs. e|net believes that the way 
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in which such an obligation might work in practice is a matter, in the first 
instance, for ComReg itself to consider.  

Please refer to the responses already provided to Q.21 – 23 above which are 
equally relevant in relation to non-discrimination and other regulatory 
measures that should be put in place in respect of Eircom’s provision of NG 
WBA products. 
 

Q. 46. What form of price control would be the most appropriate and 
proportionate means of establishing the price of WBA access? e.g. cost 
model (cost plus or retail minus), cost-oriented benchmark, or allowing 
for commercial negotiation. Please explain your reasoning. 

As is the case with current technology wholesale products, ComReg needs to 
ensure that the pricing of wholesale NGA products is supportive of 
infrastructure investment and, in particular, that provides the correct 
incentives for the deployment of NGA infrastructure. Bearing this in mind, it is 
vital that next generation WBA products are not priced in such a way that they 
disincentivise operators from climbing the ladder of investment or that WBA 
pricing acts as a barrier to investment in competing NGA infrastructure. As a 
result, pricing based on retail-minus principles would appear to be the most 
appropriate method to use. In addition, given the potential mix of current and 
next generation technologies that could be used to provide some WBA 
products, retail-minus pricing would also be far less complex to implement 
than pricing based on an appropriate cost model would be.   
 

Q. 47. If an effective internal separation of Eircom were to be 
implemented how should this impact on ComReg’s regulatory 
approach? 

e|net does not understand the purpose of this question in the context of this 
consultation. As far as e|net is aware, there is no proposal for any “effective 
internal separation of Eircom” to be put in place and, even if such a move 
were to happen, it would obviously be a topic to be considered in the context 
of Eircom’s current technology choices and organisational arrangements as 
well as how it might be structured to provide NGA services.   
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Q. 48. Do you believe that the costing methodology options for 
determining NGA charges as outlined above are relevant and 
appropriate? Please provide reasons for your response. Which is the 
most appropriate methodology and why? 

Q. 49. Should ComReg distinguish between new investment (such as 
NGA specific equipment) and legacy assets (such as trench) which are 
used in the provision of NGA services? Please explain your reasoning. 

Q. 50. What pricing issues might arise where the SMP operator is 
providing services over both copper and NGA networks concurrently? 
For example, duplicating infrastructure in the same geographic area for 
a temporary period or in different geographic areas. Please explain your 
reasoning. 

In e|net’s opinion, the costing methodology options outlined by ComReg are 
relevant and appropriate, given that they are the same ones that apply in 
determining the prices of other regulated wholesale products and services.  It 
will be for ComReg to decide which is the most appropriate methodology to 
apply for NGA services and, in doing so, it will important that ComReg 
ensures the regulated access price is set at a level that encourages 
investment in NGA infrastructure, while at the same time ensuring that access 
seekers face fair prices for wholesale NGA services. 

ComReg should distinguish between legacy assets and those which require 
new investment, given the very different risk profiles that apply to them. In 
addition, the pricing of access to legacy assets by the SMP operator can 
(unless such practices are prevented via regulatory intervention) be used to 
perpetuate market power whereas NGA wholesale pricing needs to ensure 
that investment in NGA infrastructure is encouraged. 

The specific pricing issues which ComReg references in Q.50 are ones that it 
will need to grapple with itself, in particular with regard to how its defines 
relevant product markets (i.e. where the products in question involve the 
provision of services over both copper and NGA networks) and what 
wholesale pricing rules it sets for the SMP operator in such markets.   
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Q. 51. Do you agree with the application of a risk premium as envisaged 
in the NGA Recommendation? As part of your response please address, 
insofar as possible, your views on the nature of any such premium, 
whether and how it could be measured and what its relationship to 
Eircom’s existing (or a potential split) WACC should be. 

Q. 52. Do you agree with the NGA Recommendation that any risk 
premium should only be applied to NGA/fibre specific assets and not to 
legacy copper based assets (for example, FTTH versus FTTN)? 

Q. 53. Do you believe that the WACC ComReg Decision from 2008 
remains appropriate and applicable for NGA investment and allows for 
sufficient return on investments made and to be made in the future? 
Please provide reasons for your response. 

Q. 54. Do you have any other observations or proposals in relation to 
NGA investment risk and whether there are mechanisms other that the 
WACC to account for risk in NGA wholesale pricing? 

e|net agrees with the principle that a risk premium as envisaged in the NGA 
Recommendation should be applied when calculating appropriate NGA 
wholesale access prices. e|net does not, at this time, have further comments 
to make on the nature of any such premium or how it might be measured as 
these are issues that must, in the first instance, be considered by ComReg.   

e|net agrees with the NGA Recommendation that any risk premium should 
only be applied to NGA/fibre specific assets and not to legacy copper based 
assets but that ComReg will need to be careful about how this principle is 
applied in practice and, in particular, what it means for wholesale pricing given 
the potential mix of underlying technologies (both copper- and NGA-based) 
that may be utilised.  

e|net supports the principles underlying ComReg’s 2008 WACC Decision but 
it does need to be borne in mind that the economic landscape (not least in the 
equity and debt markets) have changed enormously since this Decision was 
published and so ComReg would be well advised to revisit its own findings 
from 2008 to see if they remain appropriate today. 

In terms of other factors that need to be accounted for in relation to 
investment risk, e|net believes that while providing the SMP with sufficient 
encouragement, via wholesale pricing signals, to invest in NGA is very 
important, such encouragement must not be at the expense of enabling 
effective NGA wholesale access to take place. In this sense, the aim should 
be to ensure that the SMP operator gets an adequate margin from the 
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provision of wholesale access and not by the setting of a wholesale price that 
is no unattractive to access seekers as to prevent any kind of wholesale 
access taking place.   

 

Q. 55. Do you agree that the factors above identified are the most 
relevant mitigators of risk? Should such factors be taken into account 
when determining wholesale pricing arrangements and, if so how? Are 
any safeguards necessary? 

Q. 56. In the context of upfront purchase commitments and volume 
discounts, are any safeguards necessary to ensure efficient investment 
and the development of effective competition? Please explain your 
reasoning. 

e|net agrees that the risk factors listed by ComReg are relevant and that they 
should, in principle, be given consideration when determining wholesale 
pricing arrangements.  How this happens in practice is a matter that needs to 
be considered by ComReg itself. 

While upfront purchase commitments and volume discounts may help to 
mitigate investment risk and so increase the incentive for SMP operators and 
others to invest in NGA networks, it needs to be borne in mind that, by their 
nature, such arrangements would tend to favour larger players at the expense 
of smaller ones.  As such, ComReg needs to bear in mind that the ‘ladder of 
investment’ is there for all operators and not just for the larger ones and so 
any improvement to investment incentives that flow from factoring in purchase 
commitments and discounts need to be set against the possible dampening of 
effective competition, especially from smaller and potentially more innovative 
market players, that might as a result take place.    
 

Q. 57. Do you believe that all the relevant and appropriate options were 
considered above regarding the main principles for a margin squeeze 
test? Please provide reasons for your response. 

Q. 58. Are ex-ante price controls or measures required in order to 
prevent margin squeeze? If so, what is the appropriate methodology to 
address margin squeeze and what factors should be considered by 
ComReg when specifying an imputation test (if this approach is deemed 
to be necessary)? Please explain your reasoning. 
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e|net agrees that ComReg has considered all the relevant and appropriate 
options in relation to the principles that need to be applied in framing a margin 
squeeze test for wholesale and retail NGA pricing by Eircom.  

In monitoring possible anti-competitive pricing by Eircom, ComReg will need 
to guard against both excessive and predatory pricing practices and so the 
approach it decides to adopt needs to be one that takes account of both. In 
this regard, e|net believes that it is particularly important for ComReg to be 
able to apply the test on a product-by-product basis as not doing so would 
give Eircom far too much latitude to price on an anti-competitive basis for 
particular NGA products, depending on the competitive position that pertains 
in each segment of the market.      
 

Q. 59. Should Eircom be required to maintain existing copper network 
infrastructure in parallel with NGA network upgrades? If so, then for 
what period of time? Under what circumstances could a shorter period 
of parallel operation be appropriate? 

Q. 60. What forms of fully equivalent access at the points of 
interconnection (such as exchanges), might justify an advance notice 
period for decommissioning of less than 5 years? Please explain your 
reasoning. 

Q. 61. In an NGA setting, what are the most appropriate migration paths 
that need to be put in place and what are the main technical, operational 
or commercial issues that would need to be addressed? Please explain 
your reasoning. 

Q. 62. Are commercial arrangements likely to lead to the most effective 
outcome in ensuring that an efficient and transparent migration process 
takes place? Please explain your reasoning. 

Q. 63. How should ComReg ensure that the systems and procedures put 
in place by Eircom, including operating support systems, are designed 
so as to facilitate the switching of alternative providers to NGA-based 
access products? Please explain your reasoning. 

Q. 64. What would be an appropriate and proportionate regulatory 
approach for ensuring that information around Eircom’s network and its 
extension plans are made available to WPNIA and WBA access seekers? 
Please consider issues regarding commercial sensitivity and network 
integrity when explaining your reasoning. 
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Q. 65. What should be the format and level of detail to be contained in 
the network information above and how can the strict confidentiality of 
such information be maintained? Please explain your reasoning. 

e|net is of the opinion that Eircom should be obliged to maintain its existing 
copper infrastructure alongside its upgraded NGA network for a significant 
period of time.  Given that the payback period for investment in 
communications infrastructure is of the order of 7-10 years, a requirement on 
Eircom to maintain its existing local access network for up to 10 years would 
appear to be appropriate.   

Such a requirement would be consistent with the ladder of investment 
principle, in that operators who have responded to the investment signals in 
relation to current technologies which depend, in part, on the use of Eircom’s 
local access network should be given sufficient time to make a return on this 
investment before Eircom’s copper infrastructure is decommissioned.  e|net 
does not believe that any forms of fully equivalent access at the points of 
interconnection would justify an advance notice period for decommissioning of 
less than 5 years.  

As regards migration paths from existing to NGA infrastructure, it makes most 
sense for these to be product-based and demand-driven. Standardised 
migration procedures agreed by Eircom and OAOs at industry level, 
augmented where necessary by specific bilateral arrangements, would appear 
to be the best way to deal with the main technical, operational or commercial 
issues that would need to be addressed. e|net agrees that commercial 
arrangements likely to lead to the most effective outcome in ensuring that an 
efficient and transparent migration process takes place. 

In terms of ensuring that the systems and procedures put in place by Eircom 
are designed so as to facilitate the switching of alternative providers to NGA-
based access products, ComReg will need to monitor closely all 
arrangements for customer acquisition and transfer, within and across 
products. 

As regards information sharing, e|net is of the opinion that Eircom should 
provide fully detailed mapping information to other operators showing clearly 
what its network layout is.  This information should be updated quarterly, with 
current and planned network details and access to this information should be 
available on-line, via a log-in facility.  In this respect, confidentiality concern on 
the part of the SMP operator should not be used as an excuse to provide less 
than full information, as confidentiality is a contractual issue, not a technical/IT 
one. 
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Magnet Networks welcomes this consultation however, its length and breath of questions was 
overwhelming.

Q. 1. Do you consider that the risks identified above are those most closely relevant to 
investment in NGA? What might be the degree of impact of such risks, how might they change 
over time and how might they be quantified? Please explain your reasoning. 

Overall, Magnet Networks believe the risks outlined are those that would need to be 
considered when investing in NGA.  However, Magnet Networks feel that only an incumbent 
would invest all the way to existing customers’ home rather than in new builds, which may be 
more competitive.  An alternative operator might only go to a certain point such as the street 
cabinet or exchange or new builds.  Duct access including ducts that go into a persons’ house 
would be an imperative to encourage an alternative investor to the incumbent. It is very 
expensive to dig up streets and retrofit houses with fibre.

Q. 2. Do you consider that, in the context of the terminology set out in the NGA 
Recommendation, the above Figures 3 and 4 provide an accurate representation of Eircom’s 
proposed network architecture? Please explain your reasoning. 

Overall, Magnet Networks consider that Figures 3 & 4 outlined in this consultation are a fair 
representation of eircoms’ proposed network infrastructure.  However, in FTTC it is 
envisaged that the OAO will utilise space within eircoms’ existing cabinet, that eircom will 
not build a new cabinet, where possible.

Q. 3. Do any of Eircom’s proposed pilot wholesale products align to the potential access 
remedies set out in NGA Recommendation? Please explain your reasoning? This question 
should be addressed in light of the following discussion on WPNIA NGA and WBA NGA. 

Magnet Networks believe that not all the products proposed align with the NGA 
recommendations. The main reason for the products not being aligned is due to the fact that it 
is a trial and participants are viewing it as such.  Eircom are providing products that satisfy 
the participants criteria to gain access to the trial in the short term, however, these may not be 
the products that will end up being regulated. For eircom the FTTH trial is a learning curve 
and product offerings must be fluid and allow quick amendments and changes without 
regulatory constraints.

However, in light of regulation, for WPNIA the product offering does not include an 
unbundled product. WBA access would more than likely be satisfied by the current FTTH 
proposed product offerings from eircom.

Q. 4. Are there any circumstances in which regulated access to civil engineering 
infrastructure would not be required? Please explain your reasoning. 

Magnet Networks feels it is necessary to have regulated access to this infrastructure.  If we 
had such access in a more easily accessible way then may be an incentive to invest further 
into our own network rollout, utilising the civil engineering infrastructure.

Q. 5. Having regard to market demand, technical, economic and other considerations, is 
there a requirement for a duct access remedy? Please explain your reasoning. 

Confidential answer provided.

Q. 6. What are the most relevant factors identified in Article 12(2) of the Access Directive 
(and set out at paragraph 1.25 of this paper) when assessing proportionality considerations 
with respect to any remedy governing access to civil engineering infrastructure? 
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Based on the factors identified at paragraph 1.25, Magnet Networks feel that the need to 
safeguard competition is paramount.  By not opening up infrastructure there is no 
competition.  The rest of the factors pale in light of this. The next major factor to be 
considered in the technical and economic viability of installing such competing infrastructure.  
However, Magnet Networks believes that this is a risk that is borne by the company making 
the commercial decision to invest.

Q. 7. Should ComReg encourage Eircom to build additional duct capacity for use by third 
parties and, if so, how? Please explain your reasoning. 

Magnet Networks believe eircom should be obliged to build such duct capacity for use by 
third parties.  To make eircom do this they must first be functionally separated.  When this is 
done, there will be more emphasis on the wholesale entity to encourage use of their facilities 
and ducts.  Thus, if they were to build ducts and charge a reasonable commercial rate for 
renting the dark fibre or placing fibre in the duct then this new wholesale company would be 
incentivised to build the access.

Q. 8. If a remedy requiring the provision of access to civil engineering infrastructure were to 
be appropriate, are measures to implement each of the principles set out in Annex II of the 
NGA Recommendation necessary and, if so, how might each be appropriately stated and 
implemented? Would a risk premium be warranted? Please provide a reasoned response for 
each of the principles. 

Magnet Networks believe the measures outlined in Annex II are necessary.  They may be 
stated as stated in the Annex.  Their implementation is more difficult.  Again, referencing my 
answer in Question 7, functional separation would be a good way to initiate the 
implementation of the principles set out in Annex II.  It must be said that it would seem that 
ComReg has consulted on all or the majority of these points such as current KPI consultation.  
However, the implementation of the recommendations in these consultations is yet to be seen.

Magnet Networks do not believe that a risk premium is warranted.  All eircom is effectively 
doing is upgrading redundant or old equipment like a business buying new photocopiers or an 
individual buying a new car.  There is always the question where is the value, but that is just a 
risk that does not need to be rewarded.  Also, if one company is getting a benefit for investing 
it creates an uneven playing field for competitors who wish to invest.

Q. 9. What form of price control would be the most appropriate and proportionate means of 
establishing the price of access to civil engineering infrastructure? E.g. cost model (cost plus 
or retail minus), cost-oriented benchmark, or allowing for commercial negotiation. Please 
explain your reasoning. 

Prior to regulatory intervention commercial negotiation should be allowed.  This would allow 
interested parties to potential negotiate a better deal or even some revenue share before a 
regulated price is set. Though, to ensure commercial negotiations were to work and to in some 
way indicate to the incumbent this would be a better option than regulated pricing the 
regulator would need to have indicated the pricing they propose to charge and the conditions 
of this price.

Q. 10. Having regard to market demand, technical, economic and other considerations, is 
there a requirement for a remedy mandating access to the terminating segment? How might 
this be achieved in light of Eircom’s proposed or alternative network architectures? Please 
explain your reasoning. 
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Magnet Networks believe there is a requirement to mandate access to the terminating 
segment. This will be done via the duct access and civil infrastructure.

Q. 11. What are the most relevant factors identified in Article 12(2) of the Access Directive 
(and set out at paragraph 1.25 of this paper) when assessing proportionality considerations 
with respect to any remedy governing access to the terminating segment? 

Based on the factors identified at paragraph 1.25, Magnet Networks feel that the need to 
safeguard competition is paramount.  By not opening up the terminating segment there is a
restriction on competition.  The rest of the factors pale in light of this. The next major factor 
to be considered in the technical and economic viability of installing such competing unit.
However, Magnet Networks believes that this is a risk that is borne by the company making 
the commercial decision to invest.

Q. 12. Where is an appropriate distribution point to which access to the terminating segment 
should be provided, particularly given the need to ensure that it host a sufficient number of 
end-user connections to be commercially viable for an access seeker. 

Based on current unbundling of local loop it would seem the most logical access point is the 
metropolitan point of presence at the eircom exchange.  However, that is not to say that at 
some point in the future the OAO would not wish to get to the eircom cabinet to get closer to 
the end user.  This would more than likely be based on sufficient number of end user 
connections.

Q. 13. Should ComReg seek to encourage Eircom to deploy multiple-fibre lines in terminating 
segments and, if so, how? Please explain your reasoning. 

Currently, it is proposed by eircom to place a single fibre to the end user.  From Magnet 
Networks experience a fibre pair rather than a single fibre would be more efficient as a fail 
over mechanism.  Also a true way of future proofing a property is by having a fibre pair.  As 
network providers we are unable to forecast the volume of bandwidth a user will require in 
time.  ComReg may encourage eircom to deploy multi fibre lines into the end users premises 
via planning legislation.

Q. 14. If a remedy requiring the provision of access to the terminating segment were to be 
appropriate, are measures to implement each of the principles set out in Annex II of the NGA 
Recommendation necessary and, if so, how might each be appropriately stated and 
implemented? Please provide a reasoned response for each of the principles? 

Magnet Networks believe the measures outlined in Annex II are necessary.  They may be 
stated as stated in the Annex.  Their implementation is more difficult.  Again, referencing my 
answer in Question 7, functional separation would be a good way to initiate the 
implementation of the principles set out in Annex II.  It must be said that it would seem that 
ComReg has consulted on all or the majority of these points such as current KPI consultation.  
However, the implementation of the recommendations in these consultations is yet to be seen.

Magnet Networks doe not believe that a risk premium is warranted it.  All eircom is 
effectively doing is upgrading redundant or old equipment like a business buying new 
photocopiers or an individual buying a new car.  There is always the question where is the 
value, but that is just a risk that does not need to be rewarded.  Also, if one company is getting 
a benefit for investing it creates an uneven playing field for competitors who wish to invest.

Q. 15. What form of price control would be the most appropriate and proportionate means of 
establishing the price of access to the terminating segment? e.g. cost model (cost plus or 
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retail minus), cost-oriented benchmark, or allowing for commercial negotiation. Please 
explain your reasoning. 

Magnet Networks feel that initially commercially negotiations should be endeavoured. 
However, it would be necessary for ComReg to have indicated that they were going to
regulate on a cost-oriented basis.  This would allow eircom flexibility to decide what pricing 
they were willing to offer i.e. below their costs or otherwise.  If eircom were functionally 
separated it would allow the wholesale/access section to take more independent decisions 
without having to consider the impact on their retail side.  This would hopefully, lead to a 
more competitive as well as better priced wholesale/access market.

Q. 16. Having regard to market demand, technical, economic and other considerations, is 
there a requirement for a remedy mandating access to the unbundled fibre loop? How might 
this be achieved in light of Eircom’s proposed or alternative network architectures? Please 
explain your reasoning. 

It would be appropriate to commence the consultation and the technical design for the 
unbundling of fibre.  Magnet Networks envisages the unbundling of fibre works in the same 
way as the local loop is unbundled.  There is jumpering of a terminated fibre segment in a 
fibre exchange.  Eircom’s network architecture does not inhibit the unbundling of the fibre.

Q. 17. Are obligations to provide access to associated facilities necessary and, if so, what 
should these encompass? Please explain your reasoning. 

The associated facilities would be similar to those already required for LLU.  However, the 
technical person may require retraining in fibre splicing or fibre maintenance to ensure that 
the technician handles the fibre correctly.

Q. 18. What are the most relevant factors identified in Article 12(2) of the Access Directive 
(and set out at paragraph 1.25 of this paper) when assessing proportionality considerations 
with respect to any remedy governing access to the unbundled fibre loop and associated 
facilities? 

Based on the factors identified at paragraph 1.25, Magnet Networks feel that the need to 
safeguard competition is paramount.  By not opening up unbundled facilities there is no 
competition.  The rest of the factors pale in light of this. The next major factor to be 
considered in the technical and economic viability of opening up such access.  However, 
Magnet Networks believes that this is a risk that is born by the company making the 
commercial decision to invest.

Q. 19. What do you consider to be an appropriate point in Eircom’s network for the provision 
of unbundled access to the fibre loop in a FTTH scenario? Please explain your reasoning, 
including views on associated technical and commercial considerations. 

As with LLU Magnet Networks feel that the current appropriate point is at the point of 
presence which is namely the eircom exchange.  However, with scalability and demand the 
competitor may choose to move closer to the end user and unbundle the fibre at the cabinet 
level.

Q. 20. If it is not possible for commercial or technical reasons to provide for unbundled 
access at this time, what factors might change this over time? What measures should ComReg 
take on a transitional basis to provide for the nearest equivalent alternative constituting a 
substitute to physical unbundling and what other safeguards might be necessary? 

Magnet Networks believe that there should be no factors that inhibit the unbundling of fibre.
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Q. 21. Is a remedy requiring the development and publication of a reference offer for the 
provision of access to the unbundled fibre loop and associated facilities necessary and what 
specific issues should be detailed within it? Please explain your reasoning. 

It is imperative that a reference offer for the provision of access to unbundled fibre is 
published.  The offer should not only include price and all the relevant legal provisions 
around payment terms, liability etc, but it should also include such details as:-
1. Stringent and detailed process manuals
2. Stringent and detailed service levels agreement.
3. A price list that is competitive and cost orientated.

Q. 22. What arrangements should be put in place for the publication of a reference offer and 
how should it be kept updated in light of ongoing developments? Please explain your 
reasoning. 

The current model utilised by Industry in relation to the current access reference offer can be 
extended and utilised by those seeking access to the fibre network.

Q. 23. What specific non-discrimination remedies are required with respect to the provision 
of access to the unbundled fibre loop and associated facilities? Please explain your 
reasoning. 

Overall, Magnet Networks believe that unbundling fibre is similar to unbundling copper so all 
the requirements would be similar.  

Q. 24. What form of price control would be the most appropriate and proportionate means of 
establishing the price of unbundled access to the fibre loop? e.g. cost model (cost plus or 
retail minus), cost-oriented benchmark, or allowing for commercial negotiation. Please 
explain your reasoning 

As previously stated starting off with commercial negotiations from a functionally separated 
wholesale access entity may provide a better competitive price.  However, a time line has to 
be put in place for these negotiations so that if they are unsuccessful a regulated cost 
orientated price may be imposed.

Q. 25. Should any cost oriented price for FTTH based services attract a risk premium in 
principle? If so, to what types of network assets/investments should any premium apply and 
why? 

As previously stated, FTTH should not attract a risk premium as it is essentially upgrading 
from one delivery mechanism to another.  Eircom will be utilising the same duct paths and 
NTU as well as the same cabinets.  By upgrading eircom will increase their attractiveness to 
customers and thus, become more competitive.

Q. 26. What types of co-investment arrangements might warrant a separate regulatory 
treatment in terms of remedies. Please address in your answer the types of commercial 
relationships and the type of control over physical infrastructure by multiple operators that 
you think would be necessary for ComReg to consider this option. If possible, please state if 
you think such an outcome is feasible or desirable. 

Magnet Networks can’t see any co-investment opportunities taking place.  If there was a co-
investment it would only be along national routes via MANs provided by E-Net.  This co-
investment would then be sold on an access or dark fibre basis and the final tail to the 
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customer’s premises would have to be built by the retailer or alternatively, accessed via an 
eircom duct or a line purchased or leased from eircom.

Q. 27. Do you have any views as to how ComReg should view the evolution of the market for 
NGA services particularly in the presence of a rival cable network and its impact in 
supporting effective competition in downstream markets? How should remedies and 
regulation generally evolve over time and what criteria should ComReg apply to such 
decisions? 

It is necessary for ComReg to consistently review the market on a regular basis to monitor if 
the cable network has SMP.  It may be necessary to start looking at bundled offerings.
ComReg should apply all remedies and utilise the criteria within its remit.

Q. 28. Having regard to market demand, technical, economic and other considerations, is 
there a requirement for a remedy mandating access to the unbundled copper sub-loop and 
associated facilities (including backhaul and access to street cabinets) in a FTTN scenario? 
How might this be achieved in light of Eircom’s proposed or alternative network 
architectures? Please explain your reasoning. 

Magnet Networks believe that in time SLU will be required and it would be advantageous that 
if all the documentation are ready.  However, the application of the copper SLU is applicable 
to the FTTC.

Q. 29. What type of backhaul solutions do you consider are appropriate in an FTTN 
scenario? 

There is only one solution fibre via duct access.

Q. 30. What are the most relevant factors identified in Article 12(2) of the Access Directive 
(and set out at paragraph 1.25 of this paper) when assessing proportionality considerations 
with respect to any remedy governing access to the unbundled fibre loop and associated 
facilities. 

Based on the factors identified at paragraph 1.25, Magnet Networks feel that the need to 
safeguard competition is paramount.  By not opening up the fibre loop and associated 
facilities there is no competition.  The rest of the factors pale in light of this. The next major 
factor to be considered in the technical and economic viability of installing such competing 
infrastructure.  However, Magnet Networks believes that this is a risk that is born by the 
company making the commercial decision to invest.

Q. 31. Is a remedy requiring the development and publication of a reference offer for the 
provision of access to the copper-sub loop necessary and what specific areas should be 
detailed within it? Please explain your reasoning. 

Magnet Networks believe it is.  SLU will be limited to the area in which exchanges have been 
unbundled or have licences outstanding for that exchange to be unbundled. Why it is limited 
to these exchanges is because OAO’s will have unbundled these exchanges and will have 
assessed that SLU is a viable commercial investment.

Q. 32. What arrangements should be put in place for the publication of a reference offer and 
how should it be kept updated in light of ongoing developments? Please explain your 
reasoning. 

As per question 22 the current system of publication and updating is seemingly sufficient.
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Q. 33. What specific non-discrimination remedies are required with respect to the provision 
of access to the copper sub-loop, including those associated with co-location? Please explain 
your reasoning. 

Magnet Networks believe the area around the cabinet, cabinet space, jumpering and tie cables 
is the most contentious.  An OAO should not be charged if eircom do not have sufficient 
space in their cabinets to allow unbundling of that cabinet.  Eircom retail do not face the cost 
of having to build another cabinet next to an existing cabinet and all associated facilities.

Q. 34. What form of price control would be the most appropriate and proportionate means of 
establishing the price of access to the copper sub-loop? E.g. cost model (cost plus or retail 
minus), cost-oriented benchmark, or allowing commercial negotiation. Please explain your 
reasoning. 

Magnet Networks favours starting with a commercial negotiation with a back stop for such 
negotiation at which time a regulated cost orientated price is imposed.  Again, Magnet 
Networks reiterate the commercial benefit of having a functionally separated incumbent.

Q. 35. Should fibre or Ethernet backhaul associated with the provision of access to the copper 
sub-loop attract a risk premium? How might a risk profile associated with specific costs 
relating to such access to be determined in light of the principles set out in Annex I of the 
NGA Recommendation, and how NGA should any difference in risk be reflected in a pricing 
methodology? Please explain your reasoning. 

Magnet Networks feel that no risk premium should be applied.  Eircom are not first movers in 
the fibre to the home space their advantage is ubiquity and an already existing duct 
infrastructure.  Other companies have taken the risk of doing FTTH and did not have a risk
premium, they bore the risk of investment.  It must be noted that FTTH services can not be 
charged at prices greater than copper pricing so such FTTH first providers do not enjoy higher 
retail pricing resulting from their investment.

Q. 36. What circumstances (i.e. degree of availability of effective access to the unbundled 
loop), would warrant the lifting or variation of WBA access obligations within a given 
geographic area? Please explain your reasoning. 

Currently, Magnet Networks are unable to see an a circumstance for lifting the WBA 
obligation.  However, the situation would only arise when each exchange has reached a 
saturation point for backhaul carriers i.e. an OAO wishing to unbundle have a choice of 
suppliers to use from that exchange.  Currently, an OAO must build their own OAO backhaul 
to this exchange. Also, an OAO cannot cross connect in an exchange to another OAO’s 
equipment which would allow a sharing of backhaul.

Q. 37. Having regard to market demand, technical, economic and other considerations, is 
there a requirement for a remedy mandating access to WBA products and associated facilities 
(including backhaul) in a FTTH and FTTC scenario? Please explain your reasoning. 

With the aim of fostering innovation in consumer services and competition in pricing it is 
beneficial for there to be a mandated access to WBA. This would also ensure that the 
incumbent doesn’t engage in predatory pricing of unregulated services over those currently 
within the regulated marketplace i.e. bundling.

Q. 38. In a FTTH or FTTC environment, what technical or enhanced service characteristics 
might need to be reflected in WBA access products? Please explain your reasoning including 
views on the extent, if any, to which product differentiation is a necessary characteristic of 
WBA access products. 
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Based on eircoms trial there does not seem to be a need for an FTTH/C access product
currently.  This access product is being provided by eircom for the purpose of the trial.

Q. 39. What are the most relevant factors identified in Article 12(2) of the Access Directive 
(and set out at paragraph 1.25 of this paper) when assessing proportionality considerations 
with respect to any remedy governing access to WBA products and associated facilities? 

Based on the factors identified at paragraph 1.25, Magnet Networks feel that the need to 
safeguard competition is paramount.  By not opening up infrastructure there is no 
competition.  The rest of the factors pale in light of this. The next major factor to be 
considered in the technical and economic viability of installing such competing infrastructure.  
However, Magnet Networks believes that this is a risk that is born by the company making 
the commercial decision to invest.

Q. 40. How should the issue of technical protocols and interfaces serving the interconnection 
of optical networks be approached? Please explain your reasoning. 

All technical protocols should adhere to industry standards as published by the ITU-T and are 
available from multiple vendors. For the benefits of the consumer there should also be a 
pragmatic view of the deployment of these technologies in other European markets, as 
devices that are manufactured by multiple vendors in higher volumes will automatically have 
a lower price point resulting in lower costs to the consumer.

Q. 41. Do you think that a requirement for the SMP operator to notify purchasers of WBA 6 
months in advance of its launch of a retail products based on NGA inputs is necessary or 
adequate and, if so, how might it operate in practice? Please explain your reasoning. 

Yes, as currently OAO have no or limited visibility of new products.  OAO’s often find out at 
a very late stage in the new product offering lifecycle to put a retail product around the 
offering, falling behind the product already launched by the incumbents retail arm. The SMP 
retail arm seem to have an input into product development and in that sense they can use their 
market knowledge to establish and shape a wholesale product to undermine its competitors 
and to shape the retail market.

Q. 42. What effective access, transparency or other safeguards are necessary to guarantee 
non-discrimination and how might such safeguards impact the need for of level of advance 
notification discussed above? Please explain your reasoning. 

The safeguard would essentially be an Industry work group which focuses solely on product 
development.  This will allow all of industry to shape products in the future and would require 
eircom retail to attend and by everyone working together would ensure a consistent 
development of new wholesale products.

Q. 43. What specific non-discrimination remedies are required with respect to the provision 
of wholesale broadband access? Please explain your reasoning. 

To ensure parity and equivalence with the SMP retail arm especially with regard to price of 
access.  It would seem that the SMP retail arm does not have the build constraints that the 
OAO have e.g. backhaul to the exchange, cross connects, power etc.

Q. 44. Is a remedy requiring the publication of reference offers for specific NG WBA products 
necessary and if so, what should be contained within such a reference offer? Please provide 
reasons for your answer 
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As per answer outlined at question 21.

Q. 45. What arrangements should be put in place for the publication of a reference offer and 
how should it be kept updated in light of ongoing developments? Please explain your 
reasoning.

As per answer outlined at question 22.

Q. 46. What form of price control would be the most appropriate and proportionate means of 
establishing the price of WBA access? e.g. cost model (cost plus or retail minus), cost-
oriented benchmark, or allowing for commercial negotiation. Please explain your reasoning. 

As per question 24, Magnet Networks believe initially commercial negotiations would be the 
best and after a fixed period of time regulation.

Q. 47. If an effective internal separation of Eircom were to be implemented how should this 
impact on ComReg’s regulatory approach? 

There should be no affect on ComReg’s regulatory approach.  Until there is true functional
separation with iron cast Chinese walls, and employees in different buildings and separate 
engineering staff than it is imperative that the regulator stays vigilant.

Q. 48. Do you believe that the costing methodology options for determining NGA charges as 
outlined above are relevant and appropriate? Please provide reasons for your response. 
Which is the most appropriate methodology and why? 

Magnet Networks believe that the current cost model is the most appropriate cost model. 
Magnet Networks also feel that the bottom up model is the most appropriate. In Magnet 
Networks view the relevant cost model is that already used by ComReg in assessing cost 
models in this and other markets namely, BULRAIC.

Q 49. Should ComReg distinguish between new investment (such as NGA specific equipment) 
and legacy assets (such as trench) which are used in the provision of NGA services? Please 
explain your reasoning. 

Magnet Networks believe that there should be a distinction made between the new investment 
and the legacy assets.  Having the legacy assets such as ducts, cabinets, exchanges allows 
eircom upgrade their network to NGA cheaper than a new entrant.  The new entrant would 
have large costs such as civil engineer, planning obligations, road opening licences as well as 
land acquisition for exchanges etc.  Thus, NGA is just an incremental cost to eircom.

Q. 50. What pricing issues might arise where the SMP operator is providing services over
both copper and NGA networks concurrently? For example, duplicating infrastructure in the 
same geographic area for a temporary period or in different geographic areas. Pleas explain 
your reasoning. 

The issue identified in the question is really the only real pertinent question.  However, in the 
FTTH trial only customers who request the fibre be bought into their house will be able to 
access the fibre.  In relation to FTTC, eircom are less likely to suffer duplication as they will 
just replace the copper to the cabinet with fibre and leave the copper to the resident’s home as 
copper.  Having unbundled the copper in the exchange these OAO should be able to invoice 
eircom the cost of upgrading to equipment that enables them to unbundle fibre.

Thus, overall Magnet Networks does not feel that there is a major issue with duplication of 
services and its impact on pricing.
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Q. 51. Do you agree with the application of a risk premium as envisaged in the NGA 
Recommendation? As part of your response please address, insofar as possible, your views on 
the nature of any such premium, whether and how it could be measured and what its 
relationship to Eircom’s existing (or a potential split) WACC should be. 

No, Magnet Networks categorically disagrees with the NGA recommendation of a risk 
premium.  Magnet Networks believe that NGA is just an upgrade and is intrinsic in the 
moving forward of the incumbent.  Eircom has several things other operators do not have, 
namely:-
1. Network ubiquity – its network and ducting is all around Ireland and thus, its cheap to 
pull new fibre cables through that duct.
2. Brand recognition
3. Wholesale element – eircom is guaranteed resale of its services to other operators 
who wish to access them including Magnet Networks who would like to provide triple play 
services and wish to utilise eircom NGA network to do this.
4. First mover advantage- eircom will be the first all Ireland fibre provider.  

All of these are advantages that are not easily replicated by other providers and such, allows 
eircom some form of premium on their service, which the WACC generously provides.

.

Q. 52. Do you agree with the NGA Recommendation that any risk premium should only be 
applied to NGA/fibre specific assets and not to legacy copper based assets (for example, 
FTTH versus FTTN)? 

Magnet Networks do not believe a risk premium should be applied.

Q. 53. Do you believe that the WACC ComReg Decision from 2008 remains appropriate and 
applicable for NGA investment and allows for sufficient return on investments made and to be 
made in the future? Please provide reasons for your response. 

Magnet Networks believe the WACC is currently too high.

Q. 54. Do you have any other observations or proposals in relation to NGA investment risk 
and whether there are mechanisms other that the WACC to account for risk in NGA 
wholesale pricing? 

Magnet Networks feel that the WACC accounts sufficiently for any risk eircom is deemed to 
take.

Q. 55. Do you agree that the factors above identified are the most relevant mitigators of risk? 
Should such factors be taken into account when determining wholesale pricing arrangements 
and, if so how? Are any safeguards necessary? 

Magnet Networks agree in part with the factors identified except large volume upfront 
purchase.  Magnet Networks believe that this may skew the pricing somewhat especially in 
favour of that large purchaser.  Also, in this market the only large purchase would be eircom 
retail.  
The safeguards required are that the SMP cannot offer pricing at a price lower than the floor 
set by the regulator as it would be below cost selling and put all OAO at a competitive 
disadvantage.  It would penalise new entrants and would allow a duopoly or some form of 
foreclosure of the market.
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Q. 56. In the context of upfront purchase commitments and volume discounts, are any 
safeguards necessary to ensure efficient investment and the development of effective 
competition? Please explain your reasoning. 

As Magnet Networks has outlined in Question 55 discounts should not be allowed at a price
lower than the price floor indicated by ComReg.

Q. 57. Do you believe that all the relevant and appropriate options were considered above 
regarding the main principles for a margin squeeze test? Please provide reasons for your 
response. 

ComReg have considered all the relevant options for assessing margin squeeze.  Magnet 
Networks feel that there may be difficulty in obtaining information on volume discounts as 
these are more likely to be negotiated on a commercial basis and thus due to confidentiality
and different negotiated clauses  may prove difficult to assess.

Q. 58. Are ex-ante price controls or measures required in order to prevent margin squeeze? If 
so, what is the appropriate methodology to address margin squeeze and what factors should 
be considered by ComReg when specifying an imputation test (if this approach is deemed to 
be necessary)? Please explain your reasoning. 

It is imperative that there are ex ante price control.  It is facile to ask such a question 
considering the monopoly that the incumbent has in the access market. 

Magnet Networks believe to ensure consistency with other margin squeeze tests, the SEO 
must be used.  For the imputation test then it would be appropriate to look at it per product 
range or portfolio rather than per product as ComReg have pointed out, an OAO does not 
necessarily replicate the incumbents product offering.

These are the tests outlined in both the Telefonica case (Comp 38.784) and the Deutsche 
Telecom case (2003 OJ 263/9).

Q. 59. Should Eircom be required to maintain existing copper network infrastructure in 
parallel with NGA network upgrades? If so, then for what period of time? Under what 
circumstances could a shorter period of parallel operation be appropriate? 

This is a difficult question to answer.  Some people, such as Magnet Networks have invested 
heavily in unbundling exchanges and if eircom were to remove such access Magnet Networks
would have stranded assets.  The alternative is that eircom have a project plan to migrate LLU 
providers to unbundling the fibre at no extra cost or increased rental charge to encourage 
migration.  If this is not the case, then Magnet Networks believe that eircom should be 
required to maintain both infrastructure at no extra cost to either fibre providers or those 
accessing the copper network.  If they are to maintain dual infrastructure Magnet Networks
suggest a 5 year period to allow Magnet Networks sweat their existing asset before it becomes 
stranded.

The only reason a shorter period would be allowable is if eircom migrate the LLU provider 
across to unbundled FTTH at no extra access charge or equipment charge i.e. eircom pay for 
the new required equipment or incentivise the LLU OAO to purchase the equipment i.e. 
rebates etc.

Q. 60. What forms of fully equivalent access at the points of interconnection (such as 
exchanges), might justify an advance notice period for decommissioning of less than 5 years? 
Please explain your reasoning
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Magnet Networks cannot think of any justification for decommissioning an exchange without 
giving 5 years notice.  The only incident is if eircom pay for the full migration to NGA 
including equipment upgrades whilst keeping access prices at LLU pricing.

Q. 61. In an NGA setting, what are the most appropriate migration paths that need to be put 
in place and what are the main technical, operational or commercial issues that would need 
to be addressed? Please explain your reasoning.

Where NGA plans to use existing Infrastructure (existing copper path) it is imperative that the 
migration has proper scheduling including the ability of the consumer to appoint a specific 
date / time. Where the NGA service is being provided over new infrastructure the migration 
of existing services, such as telephone number, should also be scheduled. In this scenario 
there is a possibility of double billing during the specific window (paying for existing and 
new service). Comreg should ensure there is no charging for new infrastructure until existing 
services are migrated and that this process also halts charging for the existing infrastructure. 
As phone number may be critical to the household or business there should also be a “back 
out” window ensuring any issues are dealt with quickly.

Q. 62. Are commercial arrangements likely to lead to the most effective outcome in ensuring 
that an efficient and transparent migration process takes place? Please explain your 
reasoning. 

No due to monopoly and eircoms position of power.

Q. 63. How should Comer ensure that the systems and procedures put in place by Xircom,
including operating support systems, are designed so as to facilitate the switching of 
alternative providers to NGA-based access products? Please explain your reasoning. 

Ensure that eircom retail are forced to use the same provisioning / OSS tools that other OAOs 
are using will ensure transparency and motivate eircom wholesale to resolve any issues with 
these systems.

Q. 64. What would be an appropriate and proportionate regulatory approach for ensuring 
that information around Eircom’s network and its extension plans are made available to 
WPNIA and WBA access seekers? Please consider issues regarding commercial sensitivity 
and network integrity when explaining your reasoning. 

Via email or a log in website as microsite of eircoms wholesale site.

Q. 65. What should be the format and level of detail to be contained in the network 
information above and how can the strict confidentiality of such information be maintained? 
Please explain your reasoning. 

As stated at question 64, must be extremely detailed network information.  This may 
be done via a wholesale microsite with secure log in to those who have signed access 
agreements.
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Introduction 
 

Telefonica welcomes the opportunity to submit comments to ComReg’s consultation on NGA 
Remedies. Access to NGA and the regulatory environment around fixed infrastructure are important 
strategic issues for Telefonica in Ireland. 

Telefonica would express a general concern that ComReg are overly complicating the access 
remedies which may be required for NGA investment. ComReg cannot apply the same set of 
remedies in the same way to new investment as it does to regulating copper. ComReg needs to 
ensure the remedies it chooses safeguard the existing fixed competition with a clear preference for 
commercial solutions to these issues and intervene when access at reasonable terms is not 
progressing. 

Telefonica has attempted to respond to all of the questions posed by ComReg but would note that 
many of the questions were repetitious and the key issues for consultation could have been 
summarised in a more condensed consultation and consultation questions. 

Telefonica O2 Fixed Line Activities 
 

O2 has developed in recent years a suite of products which has offered a wider choice of mobile and 
fixed services to its business customers.  O2 has invested in developing its capability to offer 
converged services which are in response to demands from our customer base for products covering 
our traditional mobile services and fixed and broadband services.  

O2’s offerings in the market have been part of increasing cross platform competition in the Irish 
market as the communications market becomes increasingly competitive.  O2 have further 
demonstrated this by rolling out cloud based services that can only be accessed via mobile and fixed 
service platforms 

 

Response to questions 
 

Q. 1. Do you consider that the risks identified above are those most closely relevant to investment 
in NGA? What might be the degree of impact of such risks, how might they change over time and 
how might they be quantified? Please explain your reasoning 

Telefonica  O2 agree with ComReg’s assessment of the risks associated with NGA investment. 
Telefonica would however raise the discussion on ladder of investment which preceded the 
discussion on risks. In paras 2.9 -2.19 ComReg discusses the theoretical ladder of investment 
argument which suggests small investments in fixed infrastructure will be followed by increasing 
investments in fixed infrastructure which are made by the rational investor wishing to minimise risk. 
The ladder of investment however ignores market entry by commercial arrangements where third 
party operators can offer fixed services using the underlying fixed infrastructure of existing fixed 
operators. Operators such as TelefonicaO2  wishing to offer a full portfolio of services to clients may 
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partner with other operators who possess, for the right price, access to fixed infrastructures. 
Without having competences in fixed technology Telefonica O2 does not step on the ladder but 
partners with others. This type of competition is not discussed by ComReg in its discussion of the 
ladder of investment. Yet this type of competition is crucial to the development of retail offerings in 
the high speed broadband market in Ireland. 

 

 

Q. 2. Do you consider that, in the context of the terminology set out in the NGA Recommendation, 
the above Figures 3 and 4 provide an accurate representation of Eircom’s proposed network 
architecture? Please explain your reasoning 

No Comments. As mentioned above Telefonica would purchase access to these components but 
would not, given its current business model, make investments in fixed infrastructure.  

Q. 3. Do any of Eircom’s proposed pilot wholesale products align to the potential access remedies 
set out in NGA Recommendation? Please explain your reasoning? This question should be 
addressed in light of the following discussion on WPNIA NGA and WBA NGA 

No Comments. It is key to ensure there is sufficient wholesale access to NGA infrastructure where 
such infrastructure is controlled by a dominant operator. 

Q. 4. Are there any circumstances in which regulated access to civil engineering infrastructure 
would not be required? Please explain your reasoning 

No 

Q. 5. Having regard to market demand, technical, economic and other considerations, is there a 
requirement for a duct access remedy? Please explain your reasoning 

Yes. Given the opportunities which exist for additional investment from duct access, it would be 
important to have remedies allowing only access to ducts. 

Q. 6. What are the most relevant factors identified in Article 12(2) of the Access Directive (and set 
out at paragraph 1.25 of this paper) when assessing proportionality considerations with respect to 
any remedy governing access to civil engineering infrastructure? 

Telefonica would view the need to safeguard competition within the context of efficient 
infrastructure based investment. 

Q. 7. Should ComReg encourage Eircom to build additional duct capacity for use by third parties 
and, if so, how? Please explain your reasoning 

No additional duct capacity purely for the provision of access to third parties would appear 
disproportionate. There needs to be regulated access to new ducts and existing ducts currently used 
by eircom. 
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Q. 8. If a remedy requiring the provision of access to civil engineering infrastructure were to be 
appropriate, are measures to implement each of the principles set out in Annex II of the NGA 
Recommendation necessary and, if so, how might each be appropriately stated and implemented? 
Would a risk premium be warranted? Please provide a reasoned response for each of the 
principles 

It would be appropriate given the cost of civil infrastructure to add a risk premium, particularly if 
such access is from new access infrastructure. 

Q. 9. What form of price control would be the most appropriate and proportionate means of 
establishing the price of access to civil engineering infrastructure? E.g. cost model (cost plus or 
retail minus), cost-oriented benchmark, or allowing for commercial negotiation. Please explain 
your reasoning 

Telefonica O2 would welcome a time for commercial negotiation to take place in the first instance. 
Prices need to reflect the additional risk but ComReg’s role is protecting competitors from the risk of 
abuse of dominance. 

Q. 10. Having regard to market demand, technical, economic and other considerations, is there a 
requirement for a remedy mandating access to the terminating segment? How might this be 
achieved in light of Eircom’s proposed or alternative network architectures? Please explain your 
reasoning.  

 There should be a mandated access to terminating segment, in line with the NGA recommendation. 

Q. 11. What are the most relevant factors identified in Article 12(2) of the Access Directive (and set 
out at paragraph 1.25 of this paper) when assessing proportionality considerations with respect to 
any remedy governing access to the terminating segment? 

As discussed above the need to safeguard competition should be the key consideration in 
proportionality considerations 

Q. 12. Where is an appropriate distribution point to which access to the terminating segment 
should be provided, particularly given the need to ensure that it host a sufficient number of end-
user connections to be commercially viable for an access seeker 

No Comments 

Q. 13. Should ComReg seek to encourage Eircom to deploy multiple-fibre lines in terminating 
segments and, if so, how? Please explain your reasoning 

This would suggest ComReg have a role in compelling investment from eircom which would seem 
outside the scope of ComReg’s remit 
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Q. 14. If a remedy requiring the provision of access to the terminating segment were to be 
appropriate, are measures to implement each of the principles set out in Annex II of the NGA 
Recommendation necessary and, if so, how might each be appropriately stated and implemented? 
Please provide a reasoned response for each of the principles? 

The principles set out in Annex II and para 3.17 would appear disproportionate and overly complex 
to administer and create unnecessary delay and complexity. 

 

 

Q. 15. What form of price control would be the most appropriate and proportionate means of 
establishing the price of access to the terminating segment? e.g. cost model (cost plus or retail 
minus), cost-oriented benchmark, or allowing for commercial negotiation. Please explain your 
reasoning.  

As discussed above commercial settlements are preferable to a regulated solution 

Q. 16. Having regard to market demand, technical, economic and other considerations, is there a 
requirement for a remedy mandating access to the unbundled fibre loop? How might this be 
achieved in light of Eircom’s proposed or alternative network architectures? Please explain your 
reasoning 

Yes access is a key requirement 

Q. 17. Are obligations to provide access to associated facilities necessary and, if so, what should 
these encompass? Please explain your reasoning 

 Yes, the relevant facilities should be a matter for discussions with eircom and access seekers 

Q. 18. What are the most relevant factors identified in Article 12(2) of the Access Directive (and set 
out at paragraph 1.25 of this paper) when assessing proportionality considerations with respect to 
any remedy governing access to the unbundled fibre loop and associated facilities?  

As discussed above the need to safeguard competition is crucially important 

 

Q. 19. What do you consider to be an appropriate point in Eircom’s network for the provision of 
unbundled access to the fibre loop in a FTTH scenario? Please explain your reasoning, including 
views on associated technical and commercial considerations 

No Comments 
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Q. 20. If it is not possible for commercial or technical reasons to provide for unbundled access at 
this time, what factors might change this over time? What measures should ComReg take on a 
transitional basis to provide for the nearest equivalent alternative constituting a substitute to 
physical unbundling and what other safeguards might be necessary? 

For transitional arrangements ComReg should consider the possibility of commercial negotiations as 
a first step prior to a regulated solution 

 

Q. 21. Is a remedy requiring the development and publication of a reference offer for the provision 
of access to the unbundled fibre loop and associated facilities necessary and what specific issues 
should be detailed within it? Please explain your reasoning 

There should a need for regulated components in a reference offer to be published 

 

Q. 22. What arrangements should be put in place for the publication of a reference offer and how 
should it be kept updated in light of ongoing developments? Please explain your reasoning 

Existing procedures for updating the RIO should remain 

 

Q. 23. What specific non-discrimination remedies are required with respect to the provision of 
access to the unbundled fibre loop and associated facilities? Please explain your reasoning 

Non-discrimination should be applied to ensure wholesale charges reflect costs and are not 
discriminatory to retail offerings 

Q. 24. What form of price control would be the most appropriate and proportionate means of 
establishing the price of unbundled access to the fibre loop? e.g. cost model (cost plus or retail 
minus), cost-oriented benchmark, or allowing for commercial negotiation. Please explain your 
reasoning 

As discussed above commercial negotiations should be the first option 

 

Q. 25. Should any cost oriented price for FTTH based services attract a risk premium in principle? If 
so, to what types of network assets/investments should any premium apply and why? 

Yes a risk premium should apply specifically in relation to those investments related to new 
investments in NGA technologies 
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Q. 26. What types of co-investment arrangements might warrant a separate regulatory treatment 
in terms of remedies. Please address in your answer the types of commercial relationships and the 
type of control over physical infrastructure by multiple operators that you think would be 
necessary for ComReg to consider this option. If possible, please state if you think such an 
outcome is feasible or desirable. 

There are a number of co-investment models which already exist (eg Netherlands) and ComReg 
should encourage such collaboration given the need for NGA investment. 

 

Q. 27. Do you have any views as to how ComReg should view the evolution of the market for NGA 
services particularly in the presence of a rival cable network and its impact in supporting effective 
competition in downstream markets? How should remedies and regulation generally evolve over 
time and what criteria should ComReg apply to such decisions?  

ComReg should monitor the roll out of NGA high speed broadband products in the retail market. 
Intervention should only be on the basis of denial of legitimate access. ComReg should also conduct 
regular market reviews of markets 4 and 5 as prescribed by the new regulations to ensure a 
monitoring of markets 

Q. 28. Having regard to market demand, technical, economic and other considerations, is there a 
requirement for a remedy mandating access to the unbundled copper sub-loop and associated 
facilities (including backhaul and access to street cabinets) in a FTTN scenario? How might this be 
achieved in light of Eircom’s proposed or alternative network architectures? Please explain your 
reasoning.  

This access should be mandated on the basis of demand if access seekers believe there is a business 
case for such level of access 

Q. 29. What type of backhaul solutions do you consider are appropriate in an FTTN scenario? 

No Comments 

Q. 30. What are the most relevant factors identified in Article 12(2) of the Access Directive (and set 
out at paragraph 1.25 of this paper) when assessing proportionality considerations with respect to 
any remedy governing access to the unbundled fibre loop and associated facilities 

 As discussed the need to safeguard competition is important to consider in terms of the factors 
detailed in Article12.2 

Q. 31. Is a remedy requiring the development and publication of a reference offer for the provision 
of access to the copper-sub loop necessary and what specific areas should be detailed within it? 
Please explain your reasoning 

Please see earlier answer in relation to the provision of RIOs 

 



Response to ComReg NGA Consultation 

 

 Page 8 

 

Q. 32. What arrangements should be put in place for the publication of a reference offer and how 
should it be kept updated in light of ongoing developments? Please explain your reasoning.  

See earlier response on RIOs. 

Q. 33. What specific non-discrimination remedies are required with respect to the provision of 
access to the copper sub-loop, including those associated with co-location? Please explain your 
reasoning 

See earlier response in relation to Non-Discrimination  

Q. 34. What form of price control would be the most appropriate and proportionate means of 
establishing the price of access to the copper sub-loop? E.g. cost model (cost plus or retail minus), 
cost-oriented benchmark, or allowing commercial negotiation. Please explain your reasoning.  

See earlier response in relation to commercial negotiation 

Q. 35. Should fibre or Ethernet backhaul associated with the provision of access to the copper sub-
loop attract a risk premium? How might a risk profile associated with specific costs relating to such 
access to be determined in light of the principles set out in Annex I of the NGA Recommendation, 
and should any difference in risk be reflected in a pricing methodology? Please explain your 
reasoning 

 Yes if such premium relates to new investment 

Q. 36. What circumstances (i.e. degree of availability of effective access to the unbundled loop), 
would warrant the lifting or variation of WBA access obligations within a given geographic area? 
Please explain your reasoning 

ComReg need to assess the level of competition in geographic areas before deciding if SMP exists in 
those areas. Access remedies should only apply if SMP exists 

Q. 37. Having regard to market demand, technical, economic and other considerations, is there a 
requirement for a remedy mandating access to WBA products and associated facilities (including 
backhaul) in a FTTH and FTTC scenario? Please explain your reasoning 

 ComReg needs to assess such questions based on competitive analysis and demand from access 
seekers. 

Q. 38. In a FTTH or FTTC environment, what technical or enhanced service characteristics might 
need to be reflected in WBA access products? Please explain your reasoning including views on 
the extent, if any, to which product differentiation is a necessary characteristic of WBA access 
products 

 No comments 
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Q. 39. What are the most relevant factors identified in Article 12(2) of the Access Directive (and set 
out at paragraph 1.25 of this paper) when assessing proportionality considerations with respect to 
any remedy governing access to WBA products and associated facilities? 

As discussed earlier the safeguarding of competition is the most important factor 

Q. 40. How should the issue of technical protocols and interfaces serving the interconnection of 
optical networks be approached? Please explain your reasoning.  

No comments  

Q. 41. Do you think that a requirement for the SMP operator to notify purchasers of WBA 6 
months in advance of its launch of a retail products based on NGA inputs is necessary or adequate 
and, if so, how might it operate in practice? Please explain your reasoning.  

No this appears disproportionate to the competition problems which could exist 

Q. 42. What effective access, transparency or other safeguards are necessary to guarantee non-
discrimination and how might such safeguards impact the need for of level of advance notification 
discussed above? Please explain your reasoning.  

Advance notification of retail price and product changes needs to be considered against other 
safeguards at wholesale level related to pricing and access. 

Q. 43. What specific non-discrimination remedies are required with respect to the provision of 
wholesale broadband access? Please explain your reasoning.  

 Nothing other than the existing remedies 

Q. 44. Is a remedy requiring the publication of reference offers for specific NG WBA products 
necessary and if so, what should be contained within such a reference offer? Please provide 
reasons for your answer 

Yes but not over and above those transparency remedies which exist 

Q. 45. What arrangements should be put in place for the publication of a reference offer and how 
should it be kept updated in light of ongoing developments? Please explain your reasoning.  

No comments 

Q. 46. What form of price control would be the most appropriate and proportionate means of 
establishing the price of WBA access? e.g. cost model (cost plus or retail minus), cost-oriented 
benchmark, or allowing for commercial negotiation. Please explain your reasoning 

As above commercial negotiations are preferable 
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Q. 47. If an effective internal separation of Eircom were to be implemented how should this 
impact on ComReg’s regulatory approach? 

An effective internal separation should reduce ComReg’s need for regulatory oversight 

 

Q. 48. Do you believe that the costing methodology options for determining NGA charges as 
outlined above are relevant and appropriate? Please provide reasons for your response. Which is 
the most appropriate methodology and why?  

All of the costing methodologies are extremely complex and would require significant time to 
implement. ComReg should consider other options for cost orientation including benchmarking or 
commercial negotiations to fix prices. 

Q. 49. Should ComReg distinguish between new investment (such as NGA specific equipment) and 
legacy assets (such as trench) which are used in the provision of NGA services? Please explain your 
reasoning 

Yes, it is important in terms of assessing a risk premium if such is necessary 

Q. 50. What pricing issues might arise where the SMP operator is providing services over both 
copper and NGA networks concurrently? For example, duplicating infrastructure in the same 
geographic area for a temporary period or in different geographic areas. Pleas explain your 
reasoning.  

Given that SMP exists the only difference in pricing is the risk premium associated with new 
investments 

Q. 51. Do you agree with the application of a risk premium as envisaged in the NGA 
Recommendation? As part of your response please address, insofar as possible, your views on the 
nature of any such premium, whether and how it could be measured and what its relationship to 
Eircom’s existing (or a potential split) WACC should be 

Yes risk premium is appropriate and ideally calculated on the basis of a higher WACC. 

Q. 52. Do you agree with the NGA Recommendation that any risk premium should only be applied 
to NGA/fibre specific assets and not to legacy copper based assets (for example, FTTH versus 
FTTN)?  

Yes 

Q. 53. Do you believe that the WACC ComReg Decision from 2008 remains appropriate and 
applicable for NGA investment and allows for sufficient return on investments made and to be 
made in the future? Please provide reasons for your response. 

Yes 
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Q. 54. Do you have any other observations or proposals in relation to NGA investment risk and 
whether there are mechanisms other that the WACC to account for risk in NGA wholesale pricing?  

No other observations. 

 

Q. 55. Do you agree that the factors above identified are the most relevant mitigators of risk? 
Should such factors be taken into account when determining wholesale pricing arrangements and, 
if so how? Are any safeguards necessary?  

Yes the factors highlighted are important in assess risks 

Q. 56. In the context of upfront purchase commitments and volume discounts, are any safeguards 
necessary to ensure efficient investment and the development of effective competition? Please 
explain your reasoning. 

There are limited risks here and what is required is enough variation in the range and price of 
services available to access seekers. 

Q. 57. Do you believe that all the relevant and appropriate options were considered above 
regarding the main principles for a margin squeeze test? Please provide reasons for your response.  

Yes. Telefonica would again state that ComReg appear to be in search of a problem. Margin squeeze 
issues apply across the regulatory landscape and the rules and tests have been consulting on in 
other ComReg documents. The regulation of NGA access and prices does not present a different 
price squeeze problem for ComReg . If such competition problems emerge in regulated markets 
ComReg have sufficient information and powers to intervene. 

Q. 58. Are ex-ante price controls or measures required in order to prevent margin squeeze? If so, 
what is the appropriate methodology to address margin squeeze and what factors should be 
considered by ComReg when specifying an imputation test (if this approach is deemed to be 
necessary)? Please explain your reasoning. 

See response above to Q57 

Q. 59. Should Eircom be required to maintain existing copper network infrastructure in parallel 
with NGA network upgrades? If so, then for what period of time? Under what circumstances could 
a shorter period of parallel operation be appropriate? 

There should be parallel regulation of copper infrastructure however with incentives to ensure 
access seekers migrate to own fibre or regulated fibre. The relevant period of times depends on the 
pace of roll out of fibre. 
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Q. 60. What forms of fully equivalent access at the points of interconnection (such as exchanges), 
might justify an advance notice period for decommissioning of less than 5 years? Please explain 
your reasoning. 

This is a matter for negotiation between access seekers. Telefonica will not be seeking such access. 

 Q. 61. In an NGA setting, what are the most appropriate migration paths that need to be put in 
place and what are the main technical, operational or commercial issues that would need to be 
addressed? Please explain your reasoning. 

No comments 

Q. 62. Are commercial arrangements likely to lead to the most effective outcome in ensuring that 
an efficient and transparent migration process takes place? Please explain your reasoning 

Telefonica believes these may be the most appropriate mechanisms to achieve quick transitions and 
should be explored 

Q. 63. How should ComReg ensure that the systems and procedures put in place by Eircom, 
including operating support systems, are designed so as to facilitate the switching of alternative 
providers to NGA-based access products? Please explain your reasoning. 

No comments 

Q. 64. What would be an appropriate and proportionate regulatory approach for ensuring that 
information around Eircom’s network and its extension plans are made available to WPNIA and 
WBA access seekers? Please consider issues regarding commercial sensitivity and network 
integrity when explaining your reasoning. 

No comments 

Q. 65. What should be the format and level of detail to be contained in the network information 
above and how can the strict confidentiality of such information be maintained? Please explain 
your reasoning.  

No comments 
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Vodafone Response - ComReg 11/40 NGA Remedies in Wholesale Regulated Markets 

INTRODUCTION

Vodafone welcomes the opportunity to provide views on this preliminary consultation on Next 
Generation Access (NGA) Remedies in Wholesale Regulated Markets. As ComReg has 
recognised, the market for the provision of electronic communications services in Ireland is at a 
critical juncture and it is therefore imperative that the greatest possible degree of regulatory 
certainty is now provided to effectively facilitate efficient investment in NGA network infrastructure. 
Vodafone considers that the European Commission’s NGA Recommendation provides appropriate 
guidance to regulators around the principles that should govern the implementation of remedies in 
a NGA network environment while also providing greater clarity to communications operators 
around the general framework that will apply. We therefore strongly support the conclusions of the 
NGA Recommendation and believe that ComReg should generally adhere to it in its regulatory 
approach.

Vodafone agrees that ComReg should also take account of the particular conditions in the Irish 
communications market in the implementation of NGA remedies, and the NGA Recommendation 
allows significant flexibility to do so. Key areas such as the appropriate economic principles for 
setting prices for different forms of regulated wholesale access are addressed by the 
Recommendation at a high level, but the detailed approach remains to be determined as the 
subject of the present consultation. We provide our detailed views in relation to appropriate costing 
methodologies and related issues in subsequent sections of this paper. 

Major and timely investments will be necessary if a geographically extensive NGA fibre network is 
to be deployed in line with public policy objectives, and widespread take-up of ultra-fast broadband 
services by end users achieved. This will clearly require the provision of sufficient incentives for 
efficient investment in NGA specific network assets. However these objectives would also be 
advanced by network ownership/operation structures and NGA technical network architectures that 
maximise the scope for robust competition on the basis of both service and price differentiation.  

In the absence of sufficiently pro-competitive NGA network financing/ownership models and 
network architecture emerging then Vodafone believes that it will be vital for ComReg to ensure 
that wholesale access to the NGA fibre network of the incumbent is mandated on a regulated basis 
at all levels of that network, and on terms which maximise the scope for efficient OAOs to innovate 
and compete on all the key price and non-price aspects of their retail services. 

However in the period prior to actual widespread NGA deployment investment decisions must be 
made in respect of solutions based on facilities currently available in the market (notably LLU). The 
payback period for such investments may be significant and certainty in respect of NGA 
deployment plans, as well as the attendant regulatory environment, is critical. Vodafone believes 
that this aspect must also be taken into account in the approach to NGA remedies. 

Vodafone’s position in relation to the key issues raised in the consultation document are set out in 
full in response to the consultation questions below, and in the attached Annexes.     
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RESPONSE TO CONSULTATION QUESTIONS

Q1. Do you consider that the risks identified above are those most closely relevant to 
investment in NGA? What might be the degree of impact of such risks, how might they 
change over time and how might they be quantified? Please explain your reasoning. 

Yes. Vodafone agrees that the general categories of risk identified by ComReg are those most 
relevant to investment in NGA and must therefore be considered in the assessment of the 
appropriate WACC for NGA network investment. However these risks are difficult to quantify 
accurately.

Regulatory risk is of course the category of risk most susceptible to change through the regulatory 
approach adopted by ComReg. Vodafone believes that ComReg, by providing maximum clarity at 
the outset in relation to the nature of the regulatory remedies that it will apply under the various 
possible scenarios related to factors such as the particular network architecture adopted in the 
NGA network that is deployed, and potential ownership and operational structures for a NBA 
network (from sole ownership and control by a vertically integrated SMP operator to a fully fledged 
co-investment and co-ownership model), can effectively minimise regulatory risk as a factor in the 
determination of the appropriate WACC. 

 All of the other risk categories highlighted in the consultation have a material impact on the overall 
risks associated with investment in NGA. However on the assumption that regulatory risk is 
appropriately addressed through the provision of the maximum degree of regulatory certainty by 
ComReg, Vodafone considers that demand uncertainty, the largely sunk nature of investments, 
and macro-economic uncertainty have the largest impact on the risks associated with investment in 
NGA.

Vodafone agrees with ComReg that as macroeconomic uncertainty faces all operators it is 
captured within the cost of capital faced by firms in the industry. We would also anticipate that the 
extent of impact of many elements of the overall risk of investment, such as demand uncertainty, 
will decline over time as consumer willingness to pay for super-fast broadband, among other 
factors, becomes better known (through for example the experience of other countries that deploy 
NGA networks). 

Vodafone considers that the factor of execution risk and project deployment costs is significant but 
can be reduced through appropriate and timely actions by public policy makers in areas such as 
local authority planning regulations.

In addition, for OAOs there is a risk associated with the build or buy decisions that face operators 
prior to certainty on NGA deployment timescales. If operators choose to invest in current 
generation LLU they risk being tied to a legacy infrastructure from which it is impossible to make an 
adequate return. In the alternative if they delay investment decisions pending NGA deployment 
certainty then there is a strong risk that there will be a hiatus in the current competitive evolution 
which is seeing an increase in infrastructure based competition. Vodafone notes that from eircom’s 
perspective the first of these scenarios limits the available funds for potential co-investment but 
leaves it a clear competitive field. The second has the effect of supporting its wholesale revenues 
by delaying alternative operators from climbing the ladder of investment.  
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Q2. Do you consider that, in the context of the terminology set out in the NGA 
Recommendation, the above Figures 3 and 4 provide an accurate representation of 
Eircom’s proposed network architecture? Please explain your reasoning. 

Given eircom’s recent announcements in respect of the actual roll-out of NGA type services within 
the next 12 months it is not clear that a question relating to the proposed eircom “pilot” remains 
relevant. Vodafone considers that the initiation by ComReg of a supplementary consultation on 
these issues, once it becomes clear what eircom’s proposals in respect of its mass market 
solutions are, would be appropriate.

Q3. Do any of Eircom’s proposed pilot wholesale products align to the potential access 
remedies set out in the NGA Recommendation? Please explain your reasoning. This 
question should be addressed in light of the following discussion on WPNIA NGA and WBA 
NGA.

Please see the response to question 2. 

Q4. Are there any circumstances in which regulated access to civil engineering 
infrastructure would not be required? Please explain your reasoning. 

It is possible that regulated access to civil engineering infrastructure may not be necessary in the 
circumstance where an effective model of co-investment of a NGA network were implemented. 
This would be the case where there was participation in co-investment by a sufficient number of 
operators competing in the retail market so that no SMP was present. The absence of regulated 
access to civil engineering infrastructure in this case would be justified as the co-investing 
operators would have access to their own wholesale inputs and the incumbent operator would not 
have strategic control of these inputs. 

In all other circumstances Vodafone considers that a general obligation of access to civil 
engineering infrastructure, such as duct capacity, would be appropriate and necessary to impose 
on the SMP operator so as to allow for the possibility of competition on the basis of the deepest 
level of infrastructure competition possible through wholesale access. An obligation of access must 
also facilitate access for other fibre uses such as mobile backhaul given the benefits this would 
provide in advancing the provision of advanced communications services (such as wide coverage 
next generation mobile broadband services) more generally. 

Vodafone believes that, in addition to an obligation to provide access to duct capacity, an 
obligation to provide access to dark fibre is also necessary to maximise the scope for efficient 
competition on the basis of this highest level of wholesale access. While regulated access to dark 
fibre is particularly important where ducts may have insufficient or no capacity to accommodate 
access for any OAO that seeks, it is Vodafone’s view that both types of access should be 
available.
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Q5. Having regard to market demand, technical, economic and other considerations, is 
there a requirement for a duct access remedy? Please explain your reasoning. 

In line with the response to question 4, Vodafone considers that a requirement for a duct access 
remedy is appropriate as it is necessary to enable competition on the basis of the most 
infrastructure intensive form of competition possible via wholesale access. However taking into 
account factors such as Ireland’s modest population size and relatively low population density, the 
considerable degree of demand uncertainty, likely practical difficulties of implementation, and the 
very substantial costs that would be required to be incurred, Vodafone considers that the duplicate 
network investment associated with access to duct capacity for deploying fixed services is very 
unlikely to be commercially feasible for any OAO to undertake, at least for the foreseeable future.   

Separately, Vodafone believes it is important that duct access be opened for all potential uses 
including mobile backhaul.  This will not only enable operators to roll out data intensive LTE 
networks more widely than otherwise but, once that fibre is rolled out, operators would have an 
incentive to use it or wholesale it to others.  While this is very unlikely to lead to ubiquitous fixed 
fibre access, it should at least have a positive impact on corporate and SME connectivity. 

Q6. What are the most relevant factors identified in Article 12(2) of the Access Directive 
(and set out at paragraph 1.25 of this paper) when assessing proportionality considerations 
with respect to any remedy governing access to civil engineering infrastructure? 

Vodafone considers that factors (a) and (b) as identified in Article 12(2) of the Access Directive and 
set out at paragraph 1.25 of the present consultation are the most relevant factors when assessing 
proportionality considerations with respect to the adoption of a regulatory remedy of access to civil 
engineering infrastructure.  

While all of the factors indentified in the Access Directive must be taken into account, Vodafone 
considers that the greatest weight must be attached to (a) the technical and economic viability of 
using or installing competing facilities and (b) the feasibility of providing the access proposed, in 
relation to the capacity available.  

Vodafone considers that a reasoned assessment of the technical and economic viability of 
competition via accessing civil engineering infrastructure and replicating all the other elements of 
the SMP operator’s network investment can only conclude that this approach is very unlikely to be 
feasible for any operator to pursue for the foreseeable future. Consequently we consider that it 
would be disproportionate for a remedy of regulated access to civil engineering infrastructure to be 
implemented in a manner that considerably increased the costs of NGA roll-out to facilitate 
demand for duct access by multiple OAOs when this is extremely unlikely to materialise. Any 
prospective competitive advantages of substantial investment specifically to provide for a large 
amount of additional duct capacity to facilitate possible access seeker demand are likely, on the 
basis of existing information, to be far outweighed by the disadvantages in terms of the increased 
costs of deployment of a NGA network (which may lead to a more limited geographic reach of the 
network, higher prices for NGA wholesale inputs for OAOs, and resulting higher retail prices for 
services delivered over the NGA network – with clear negative implications for overall consumer 
welfare).
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While it is very desirable, in principle, that access for third party access seekers to civil engineering 
infrastructure (including duct capacity) is available so that the option of competition on the basis of 
this form of wholesale access is not precluded, and other types of fibre use can be accommodated, 
care should be taken to ensure that any costs incurred in achieving this objective are 
proportionate.  

Alternatives such as dark fibre access and wavelength unbundling should also be considered.  
Wavelength unbundling could form part of the specifications of the X-GPON2 standards which are 
currently being considered by the pre-standards group FSAN1 and which is aiming for commercial 
launches by 2015.  However, this timing remains uncertain and Vodafone is concerned that these 
products will not emerge without concerted support of policy-makers for ‘unbundlability’ in fibre 
networks.   Vodafone has carried out a recent study with WIK Consult which examined both the 
costs and competitive benefits of different fibre topologies2.  WIK conclude that ‘unbundlable’ 
networks are demonstrably superior in terms of effective and sustainable future competition than 
closed GPON networks.  Vodafone believes therefore that policy-makers should focus on 
unbundlability, whether delivered by point-to-point networks or wavelength unbundling rather than 
wide-spread network replication. 

With regard to duct capacity, dark fibre, and wavelength unbundling, Vodafone considers that an 
objective of facilitating access to capacity for a limited number of access seekers is likely to be 
sufficient to satisfy any potential demand for this form of wholesale access that may emerge. This 
approach is in our view also consistent with the need to safeguard competition in the long term, 
factor (d) as identified at paragraph 1.25 of the current consultation. 

Q7. Should ComReg encourage Eircom to build additional duct capacity for use by third 
parties and, if so, how? Please explain your reasoning. 

Please see the response to question 6. 

Q8. If a remedy requiring the provision of access to civil engineering infrastructure were to 
be appropriate, are measures to implement each of the principles set out in Annex 2 of the 
NGA Recommendation necessary and, if so, how might each be appropriately stated and 
implemented? Would a risk premium be warranted? Please provide a reasoned response 
for each of the principles. 

Vodafone strongly agrees with each of the equivalence principles regarding access to civil 
engineering infrastructure as set out in Annex 2 of the NGA Recommendation. We believe that it is 
essential that these are effectively implemented so as to safeguard against anti-competitive 
discrimination and ensure a level playing field, from a competitive perspective, for any OAO(s) 
seeking to compete against the SMP operator in the retail market while requiring access to such 
infrastructure. The necessity for effective implementation of these principles is demonstrated by the 
breaches notified to Eircom in respect of its non-discrimination and transparency obligations in the 
current generation WBA market and other markets in the past.  

                                                
1 Full Service Access Network -  www.fsan.org 
2 ‘Architectures and competitive models in fibre networks’ WIK-Consult report for Vodafone: 
http://www.vodafone.com/content/dam/vodafone/about/public_policy/position_papers/vodafone_report_final_wkconsult.pdf
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Equal Access to Information

The principle of information equality covers the availability, timing of availability, and accuracy of 
relevant information to OAOs as is provided by the SMP operator to its own downstream arm. 
Relevant information includes information that wholesale customers would reasonably require in 
the course of their business such as: 

� Product information including knowledge of new product development, changes to existing 
products, pricing packages or investment plans; 

� Information about a process surrounding a product upon which the customers are 
dependent to order, supply or manage a product or to develop a downstream product 
effectively;

� Information about technical features of a product such as technical standards, interfaces, 
and points of interconnection; 

� Information about product performance and reliability, and associated service level 
commitments, repair procedures etc. 

A requirement on the SMP operator to provide all of these types of information should be specified 
as part of the non-discrimination and transparency remedies associated with regulated access to 
civil engineering infrastructure. Eircom’s retail arm must only have access to these types of 
information to the extent that similar information is available to external wholesale customers. 

Equivalent Ordering and Information Systems 

Vodafone considers that the optimal approach to ensure equal treatment in service provisioning 
processes is the imposition of an equivalence of input obligation. The SMP operator should be 
obliged to use the same ordering and information systems for ordering wholesale services by its 
own retail and its external wholesale customers, in which they have access to the same wholesale 
products and related services. The same systems and processes should also be used for the 
processes of maintenance and repair. 

If the same ordering and information systems are used for providing wholesale services any 
discrimination can be readily revealed, such as delays in supplying the wholesale service, repair 
times and the proportion of refusals to supply. 

Vodafone also considers that, consistent with the position in the NGA Recommendation, a 
requirement on Eircom to have measures in place to de-clutter currently used ducts is appropriate 
and necessary to impose to facilitate potential demand for access to duct capacity.   

SLAs and Associated Targets 

Vodafone believes that in order to ensure that the same product is being offered to wholesale 
customers, the SMP operator should be required to enter into Service Level Agreements (SLA) 
with its customers. The performance of the service levels set out in the SLAs should be regularly 
measured through the publishing of Key Peformance Indicators (KPIs) showing the service levels 
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of both internal and external service provisioning. SLAs and KPIs should be in place for all NG 
wholesale products, including access to civil engineering infrastructure. 

Reference Offer 

Vodafone believes that it is essential that the SMP operator is required to provide a fully detailed 
and transparent reference offer in a timely manner. Our views on the appropriate specification of 
reference offers are set out in response to subsequent consultation questions in this response. 

Risk Premium 

With the possible exception of investment in civil engineering infrastructure that may need to be 
undertaken specifically to deploy a NGA network, Vodafone does not believe that a risk premium  
or price premium for access to civil engineering infrastructure should apply as this would over-
compensate the network owner for investments incurred historically and related to current 
generation services. This would distort both investment decisions and the dynamics of competition 
in the market. 

Q9. What form of price control would be the most appropriate and proportionate means of 
establishing the price of access to civil engineering infrastructure? E.g. cost model (cost 
plus or retail minus), cost-oriented benchmark, or allowing for commercial negotiation. 
Please explain your reasoning.  

Vodafone considers that the adoption of a cost oriented methodology using the most appropriate 
cost model, by reference in particular to the specific characteristics of civil engineering 
infrastructure (including ducts), is the optimal form of price control to implement to determine the 
price of access to civil engineering infrastructure. 

Given the, at best, very limited scope for replicability of civil engineering infrastructure such as 
ducts, Vodafone does not believe that setting access prices for these network assets on the basis 
of efficient replacement costs is consistent with effectively achieving the objectives of promoting 
competition, maximising end user welfare, and encouraging efficient investment in NGA 
infrastructure. Instead we consider that setting access prices on the basis of the maintenance 
costs of civil engineering infrastructure using a renewals accounting based methodology is the best 
approach as it appears most consistent with the nature of the infrastructure and the need to 
maximise regulatory certainty. This is fully in line with Annex I of the NGA Recommendation which 
makes a clear distinction between replicable and non-replicable assets and suggests using a 
different cost base for each type of asset.3

Duct assets in particular are among the longest lived in the telecommunications network (with a 
regulatory asset life of 40 years currently determined by ComReg to be appropriate) and for 
practical purposes the duct infrastructure constitutes a single asset. The asset valuation is also 
primarily related to the capitalised labour costs involved in installing and maintaining the duct 
                                                
3 In determining the cost base used for cost-orientation obligations, pursuant to Article 13 (1) of Directive 2002/19/EC, NRAs should consider 
whether duplication of the relevant NGA access infrastructure is economically feasible and efficient. Where this is not the case, the overriding 
aim is to create a genuine level playing field between the downstream arm of the SMP operator and alternative network operators. A 
consistent regulatory approach may therefore imply that NRAs use different cost bases for the calculation of cost-oriented prices for 
replicable and non-replicable assets, or at least adjust the parameters underpinning their cost methodologies in the latter case. 
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network rather than the underlying physical inputs. Given the very long life of this infrastructure, the 
risk of setting allowable revenues which result in inefficient over-recovery or under-recovery of 
assets is significant. In addition the deployment of NGA may require significant up-front 
expenditure in upgrading the existing duct network to allow fibre rollout. Effectively encouraging 
these investments to be made will require providing investors with certainty on the future recovery 
of the associated costs. 

In light of the above factors, and as duct assets will be used for the provision of both current and 
next generation broadband services, minimising the level of prices consistent with efficient 
investment and providing a smooth and predictable profile of allowable revenue appear to be the 
central matters to address in the approach to access pricing of civil engineering infrastructure 
(including ducts). The renewals accounting based approach is in Vodafone’s the most appropriate 
methodology to achieve these goals. See Annexe 2 of the attached Frontier Economics paper 
‘Access Network Costing’ for a full account of this approach. 

Vodafone does not consider that the potential alternative option of applying a cost oriented 
benchmark based on the determinations of other NRAs would be appropriate in setting the access 
price for civil engineering infrastructure. Given differing conditions across countries (labour costs, 
asset lives, valuation of asset base, accounting methodology), a benchmarked rate for access to 
civil engineering infrastructure in Ireland may not be closely related to the actual underlying 
efficient cost of providing access to civil engineering infrastructure incurred by the NGA network 
owner(s) and should not therefore be considered unless the costs of developing a cost oriented 
model are disproportionate relative to the benefits, which Vodafone does not believe is likely to be 
the case. 

With respect to the third general option proposed by ComReg, Vodafone considers that given the 
likely strategic incentives for a dominant vertically integrated NGA network operator not to engage 
constructively with OAOS seeking access to civil engineering infrastructure during a designated 
time period for negotiation, utilising this time period merely to delay the emergence of competition 
based on wholesale access to this infrastructure, this does not appear to be an appropriate 
approach to use.      

Q10. Having regard to market demand, technical, economic and other considerations, is 
there a requirement for a remedy mandating access to the terminating segment? How might 
this be achieved in light of Eircom’s proposed or alternative network architectures? Please 
explain your reasoning. 

Having regard to all relevant considerations, Vodafone consider that it is essential that there is a 
requirement for a remedy mandating access to the terminating segment and we are fully in 
agreement with the clear position of the NGA Recommendation in respect of access to the 
terminating segment. In particular Vodafone agrees with the strong emphasis placed by the NGA 
Recommendation on the determination of the appropriate distribution point, taking account of both 
technical and economic factors. 

It is essential that the distribution point(s) to which access to the terminating segment is mandated 
can host a sufficiently large number of end user connections to be commercially feasible for 
efficient OAOs to utilise. Vodafone considers that the minimum distribution to which OAOs must be 
able to interconnect must allow for connection to at least 2,000-3,000 households. Any point of 
interconnection below this level of the network would host too few connections and require 
incurring a level of costs so substantial as to pose, for all practical purposes, an insurmountable 
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barrier to use of this form of WPNIA based access by OAOs so as to achieve minimum efficient 
scale.

Vodafone considers that Eircom’s proposal to provide unbundled access from the cabinet in a 
FTTC scenario in its pilot is contrary to the NGA Recommendation as the distribution point at the 
cabinet will generally not be able to host connections to more than 200-500 households. As 
pointed out in our response to question 2 it may be necessary to conduct a supplementary 
consultation once eircom’s proposals in respect of mass market deployment become clear. While 
this point of interconnection may be technically feasible, it is not an economically viable means of 
WPNIA based access for an efficient OAO to achieve sufficient scale to compete effectively. For 
this reason, the network architecture to be used in the Eircom pilot is not the basis on which a 
broader deployment of an NGA network could be undertaken by the SMP operator without 
essentially precluding any prospects for competition on the basis of wholesale access to the 
terminating segment.

It is therefore vital in the interests of the promotion of  sustainable competition and the 
maximisation of end user welfare in particular that ComReg mandate access to the terminating 
segment at a level sufficient to host at least 2,000-3,000 household connections. This can be most 
effectively achieved in the context of deployment by the SMP operator of a point to point (P2P) 
architecture by the SMP operator for its NGA network and ComReg must use all available 
regulatory tools to incentivise the use of this architecture from the outset. 

Vodafone also considers that it is important that there is flexibility in terms of the points in the 
network at which OAOs can interconnect. While it is essential, at a minimum, that access to the 
terminating segment is mandated at a level sufficient to host at least 2,000-3,000 connections, 
OAOs should have a number of options in terms of points of interconnect at different levels of the 
network to provide the widest scope for competition on the basis of wholesale access. In particular 
Vodafone believes that access at relatively high levels of the network, such as at national or 
regional points of interconnect, should be facilitated. Efficient OAOs competing on this basis could, 
once they build sufficient scale in terms of customer numbers, move to forms of wholesale access 
involving greater use of their own network infrastructure elements. 

Q11. What are the most relevant factors identified in Article 12(2) of the Access Directive 
(and set out at paragraph 1.25 of this paper) when assessing proportionality considerations 
with respect to any remedy governing access to the terminating segment? 

Vodafone considers that factors (a) and (d) as identified in Article 12(2) of the Access Directive and 
set out at paragraph 1.25 of the present consultation are the most relevant factors when assessing 
proportionality consideration with respect to the adoption of a regulatory remedy of access to the 
terminating segment.

While all of the factors indentified in the Access Directive must be taken into account, Vodafone 
considers that the greatest weight must be attached to (a) the technical and economic viability of 
using or installing competing facilities and (d) the need to safeguard competition in the long term, 
with particular attention to economically efficient infrastructure-based competition.
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Q12. Where is an appropriate distribution point to which access to the terminating segment 
should be provided, particularly given the need to ensure that it host a sufficient number of 
end-user connections to be commercially viable for an access seeker. 

For the reasons set out in the response to question 10, the appropriate distribution point to which 
access to the terminating segment should be provided to be commercially viable for an efficient 
access seeker is at a level in the access network sufficient to host at least 2,000-3,000 end-user 
connections.    

Q13. Should ComReg seek to encourage Eircom to deploy multiple-fibre lines in terminating 
segments and, if so, how? Please explain your reasoning. 

Vodafone believes that the most important determinant of competition is actually the location of the 
distribution point from which the drop segment – whether this is single or multiple-fibre – then runs. 
Multiple fibre lines in themselves will not safeguard competition if the distribution points from which 
they are accessed are not economically viable for efficient access seekers to use. 

Vodafone must emphasise however that we consider that the situation in which the SMP operator 
deployed on its own a national NGA network on the basis of a GPON network architecture would 
be the least desirable option, of the approaches to NGA deployment potentially available, with 
respect to the promotion of competition and the maximisation of end user welfare. In the scenario 
where a co-investment model of NGA network roll-out were implemented (specifically the joint 
funding and construction of a single NGA network, whether GPON or P2P, in which the connection 
to the customer is allocated by the co-investment company to whichever investor acquires that 
retail customer), customers can readily switch between different owners of the joint network since 
all have equal rights to a particular customer connection. In these circumstances, multi-fibre will 
normally add no additional competitive benefit (an exception might be if the co-investment network 
company uses a passive GPON architecture). The co-investment model would therefore solve the 
problem which multiple-fibre lines is intended to address, without a need for ComReg to encourage 
it or require it as a feature. 

Similarly it is Vodafone’s view that a NGA network rolled out using a P2P network architecture – 
which is capable of being fully unbundled (and to which consequent access remedies should 
apply), would not obviously require multiple fibre line deployment since customers could be readily 
switched between retail service providers using the same fibre. 

Q14. If a remedy requiring the provision of access to the terminating segment were to be 
appropriate, are measures to implement each of the principles set out in Annex 2 of the 
NGA Recommendation necessary and, if so, how might each be appropriately stated and 
implemented? Pleas provide a reasoned response for each of the principles. 

Vodafone strongly agrees with each of the equivalence principles regarding access to the 
terminating segment as set out in Annex 2 of the NGA Recommendation. We believe that it is 
essential that these are effectively implemented so as to safeguard against anti-competitive 
discrimination and ensure a level playing field, from a competitive perspective, for any OAO(s) 
seeking to compete against the SMP operator in the retail market while requiring access to the 
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terminating segment. The necessity for effective implementation of these principles is 
demonstrated by the breaches notified to Eircom in respect of its non-discrimination and 
transparency obligations in the current generation WBA market and other markets in the past.  

Equal Access to Information

The principle of information equality covers the availability, timing of availability, and accuracy of 
relevant information to OAOs as is provided by the SMP operator to its own downstream arm. 
Relevant information includes information that wholesale customers would reasonably require in 
the course of their business such as: 

� Product information including knowledge of new product development, changes to existing 
products, pricing packages or investment plans; 

� Information about a process surrounding a product upon which the customers are 
dependent to order, supply or manage a product or to develop a downstream product 
effectively;

� Information about technical features of a product such as technical standards, interfaces, 
and points of interconnection; 

� Information about product performance and reliability, and associated service level 
commitments, repair procedures etc. 

A requirement on the SMP operator to provide all of these types of information should be specified 
as part of the non-discrimination and transparency remedies associated with regulated access to 
the terminating segment. Eircom’s retail arm must only have access to these types of information 
to the extent that similar information is available to external wholesale customers. 

Decisions on network standards, topology and deployment will be made by eircom well in advance 
of product development. As outlined previously these decisions fundamentally affect the 
investment and wholesale purchase decisions of other operators. Therefore any non-discrimination 
and supporting transparency obligations should also comprehend the network elements that might 
support regulated NGA services. 

Equivalent Ordering and Information Systems 

Vodafone considers that the optimal approach to ensure equal treatment in service provisioning 
processes is the imposition of an equivalence of input obligation. The SMP operator should be 
obliged to use the same ordering and information systems for ordering wholesale services by its 
own retail and its external wholesale customers, in which they have access to the same wholesale 
products and related services. The same systems and processes should also be used for the 
processes of maintenance and repair. 

If the same ordering and information systems are used for providing wholesale services any 
discrimination can be readily revealed, such as delays in supplying the wholesale service, repair 
times and the proportion of refusals to supply. 
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SLAs and Associated Targets 

Vodafone believes that in order to ensure that the same product is being offered to wholesale 
customers, the SMP operator should be required to enter into Service Level Agreements (SLA) 
with its customers. The performance of the service levels set out in the SLAs should be regularly 
measured through the publishing of Key Peformance Indicators (KPIs) showing the service levels 
of both internal and external service provisioning. SLAs and KPIs should be in place for all NG 
wholesale access products, including access to the terminating segment. 

Reference Offer 

Vodafone believes that it is essential that the SMP operator is required to provide a fully detailed 
and transparent reference offer in a timely manner. Our views on the appropriate specification of 
reference offers are set out elsewhere in this response. 

Q15. What form of price control would be the most appropriate and proportionate means of 
establishing the price of access to the terminating segment? e.g. cost model (cost plus or 
retail minus), cost-oriented benchmark, or allowing for commercial negotiation. Please 
explain your reasoning. 

Vodafone considers that the adoption of a cost oriented methodology using the most appropriate 
cost model, by reference in particular to the specific characteristics of the network elements 
relating to the terminating segment, is the optimal form of price control to implement to determine 
the price of this form of wholesale access. However, a ‘retail minus’ cross check may also be 
required to allow operators to adopt penetration pricing in the early years of fibre rollout without 
engaging in a margin squeeze.  The regulated price should be the lower of the cost plus or retail 
minus methodologies. 

See Annexe 2 of the attached Frontier Economics paper ‘Access Network Costing’ for a full 
account of the appropriate approach to costing of the network assets relevant to the terminating 
segment.

Q16. Having regard to market demand, technical, economic and other considerations, is 
there a requirement for a remedy mandating access to the unbundled fibre loop? How might 
this be achieved in light of Eircom’s proposed or alternative network architectures? Please 
explain your reasoning. 

Having regard to all relevant considerations, Vodafone consider that it is essential that there is a 
requirement for a remedy mandating access to the unbundled fibre loop and we are in agreement 
with the clear position of the NGA Recommendation in respect of ensuring that this form of 
wholesale access is available to OAOs on a regulated basis.  

Vodafone agrees that the most appropriate point in the NGA network for access by OAOs to the 
unbundled fibre loop is the metropolitan point of presence (MPoP). Taking account of both 
technical and economic factors, it is essential that the distribution point(s) to which access to the 
unbundled fibre loop are mandated can host a sufficiently large number of end user connections to 
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be commercially feasible for efficient OAOs to utilise. The MPoP is the most appropriate point of 
interconnection as Vodafone considers that potential access points at lower levels of the network 
would host too few connections and require incurring a level of costs so substantial as to pose, for 
all practical purposes, an insurmountable barrier to use of this form of NG WPNIA product by 
OAOs so as to achieve minimum efficient scale. 

Vodafone considers that Eircom’s proposal to provide unbundled access from the cabinet in a 
FTTC scenario in its pilot is contrary to the NGA Recommendation as the distribution point at the 
cabinet will generally not be able to host connections to more than 200-500 households. While this 
point of interconnection may be technically feasible, it is not an economically viable means of 
WPNIA based access for an efficient OAO to achieve sufficient scale to compete effectively. For 
this reason, the network architecture proposed to be used in the Eircom pilot is not the basis on 
which a broader deployment of an NGA network could be undertaken by the SMP operator without 
essentially precluding any prospects for competition on the basis of wholesale access to the 
unbundled fibre loop.

For practical purposes, access to the unbundled fibre loop is currently only feasible in the context 
of deployment by the SMP operator of a point to point (P2P) architecture by the SMP operator for 
its NGA network and, in the interests of promoting competition and end-user welfare in particular, 
ComReg must therefore use all available regulatory tools to incentivise the deployment of this 
architecture in a wider NGA network deployment. 

Q17. Are obligations to provide access to associated facilities necessary and, if so, what 
should these encompass? Please explain your reasoning. 

Vodafone considers that obligations on the SMP operator to provide access to facilities associated 
with access to the unbundled fibre loop are essential to enable effective use of the unbundled fibre 
loop by OAOs. Access to associated facilities must include access to co-location and backhaul. 

An obligation on the SMP operator to provide access to co-location is essential as, in its absence, 
the SMP operator may not make sufficient provision in terms of floor space, power supplies and 
other elements that are required to make it physically and technically possible for OAOs to access 
the unbundled fibre loop. A specific requirement for the SMP operator to manage its infrastructure 
efficiently so as to facilitate co-location for OAOs is warranted in this context. 

An obligation to provide access to backhaul is also necessary as it may not be economically 
feasible for OAOs to provide their own backhaul, or to obtain it on feasible terms from third parties, 
in many instances. 

Q18. What are the most relevant factors identified in Article 12(2) of the Access Directive 
(and set out at paragraph 1.25 of this paper) when assessing proportionality considerations 
with respect to any remedy governing access to the unbundled fibre loop and associated 
facilities?

Vodafone considers that factors (c) and (d) as identified in Article 12(2) of the Access Directive and 
set out at paragraph 1.25 of the present consultation are the most relevant factors when assessing 
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proportionality consideration with respect to the adoption of a regulatory remedy of access to the 
unbundled fibre loop.

While all of the factors indentified in the Access Directive must be taken into account, Vodafone 
considers that the greatest weight must be attached to (c) the initial investment by the facility 
owner, taking account of any public investment made and the risks involved in making the 
investment and (d) the need to safeguard competition in the long term, with particular attention to 
economically efficient infrastructure-based competition. 

Vodafone considers that the key public policy objectives for roll-out of fibre based networks are to 
ensure the widest possible availability of ultra-fast broadband services, and for these services to be 
priced at a level that encourages rapid and extensive take-up by end-users. These dual objectives 
require an appropriate balance being struck between providing effective incentives for efficient 
investment, and facilitating prices at attractive levels that allow for strong early take-up by firms and 
consumers.

Q19. What do you consider to be an appropriate point in Eircom’s network for the provision 
of unbundled access to the fibre loop in a FTTH scenario? Please explain your reasoning, 
including views on associated technical and commercial considerations. 

Vodafone considers that the metropolitan point of presence (MPoP) or local exchange is the most 
appropriate point in Eircom’s NGA network for the provision of unbundled access to the local loop 
in a FTTH scenario. Taking account of both technical and economic factors, it is essential that the 
distribution point(s) to which access to the unbundled fibre loop are mandated can host a 
sufficiently large number of end user connections to be commercially feasible for efficient OAOs to 
utilise. The MPoP is the most appropriate point of interconnection in a FTTH network architecture 
as Vodafone considers that potential access points at lower levels of the network would host too 
few connections and require incurring a level of costs so substantial as to essentially preclude the 
use of this form of NG WPNIA product by OAOs so as to achieve minimum efficient scale. 

Q20. If it is not possible for commercial or technical reasons to provide for unbundled 
access at this time, what factors might change this over time? What measures should 
ComReg take on a transitional basis to provide for the nearest equivalent alternative 
constituting a substitute to physical unbundling and what other safeguards might be 
necessary? 

Vodafone considers that competition by OAOs on the basis of access to the unbundled fibre loop, 
even where the NGA network architecture would be optimised for doing so (i.e. P2P), faces serious 
challenges due to the high market share threshold required to achieve the minimum efficient scale 
that would justify the significant up-front costs of this form of wholesale access. Competition on the 
basis of access to the unbundled fibre loop may therefore only be commercially viable in a limited 
number of areas even in the best case.  

Vodafone nonetheless believes that the prospects for sustainable competition on the basis of 
access to the unbundled fibre loop must be maximised in terms of ensuring that the most pro-
competitive network architecture is used in a broader NGA network deployment. The situation 
where it would not be possible for commercial or technical reasons to provide for unbundled 
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access would clearly be an unfavourable outcome in terms of the achievement of ComReg’s 
statutory objectives, including the promotion of competition and the welfare of end users. However 
as full NGA network deployment has not yet commenced this sub-optimal scenario is avoidable. It 
remains open to the SMP operator to deploy a P2P architecture for its NGA network, which would 
facilitate effective unbundled access, and ComReg must therefore use all available regulatory tools 
at this pre-deployment stage to incentivise the adoption of this architecture in a wider NGA network 
deployment. 

Vodafone considers that unbundling of a GPON network is not currently feasible but that potential 
future technologies such as wave-division multiplexing (WDM-PON) could change this position in 
future. The standards for this technology remain under development and its prospects remain 
uncertain, however Vodafone believes that its pro-competitive implications warrant ComReg 
making every endeavour in relevant fora to achieve standardisation of this technology. 

The impact of a WDM-PON technology on the feasibility of unbundled access, if it emerges at all, 
would arise only over the medium term. Therefore in the event that it is not possible for commercial 
or technical reasons to provide for physical unbundled access in the near term, such as where the 
SMP operator adopts a GPON architecture for wide-scale NGA network deployment, we consider 
that it is essential that ComReg adopt measures to provide for the nearest equivalent alternative 
constituting a substitute to physical unbundling.    

Vodafone believes that a virtual unbundled access product (VULA), with technical interfaces 
specified to maximise the scope for service differentiation, and a regulated price structure with a 
relatively low marginal costs and relatively high fixed costs structure would be the nearest 
equivalent alternative to physical unbundling. Vodafone considers that the provision of a VULA 
product by the SMP operator should be mandated by ComReg in the event that it is not feasible to 
provide for unbundled access. However Vodafone believes that this product should also be 
required to be available to OAOs on a longer term basis even where the overall NGA network 
architecture facilitates unbundling, at least outside of those limited areas where use of physical 
unbundled access inputs by access seekers may have the potential to be commercially viable. 
Vodafone’s views in relation to the technical specification and pricing approach to a VULA product 
is set out in detail in the response to consultation questions 38 and 46.   

Q21. Is a remedy requiring the development and publication of a reference offer for the 
provision of access to unbundled fibre loop and associated facilities necessary and what 
specific issues should be detailed within it? Please explain your reasoning. 

Yes. A remedy requiring the development and timely publication of an updated reference offer for 
access to the unbundled fibre loop is essential to enable OAOs who may seek to avail of regulated 
access to the unbundled fibre loop and associated facilities to do so on terms that are transparent, 
detailed and non-discriminatory. This approach would also be in accordance with the NGA 
Recommendation. 

Vodafone considers that the reference offer must at least contain the minimum conditions specified 
in Annex 2 of the Access Directive.
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Q22. What arrangements should be put in place for the publication of a reference offer and 
how should it be kept updated in light of ongoing developments? Please explain your 
reasoning.

Vodafone agrees with the position of the NGA Recommendation that a reference offer should be 
published not later than 6 months after the imposition of an obligation to grant access. This will 
provide visibility to OAOs on the terms of an offer of unbundled access to the fibre loop in a timely 
manner which provides necessary visibility to assess the merits of competition on the basis of this 
form of wholesale access.

Q23. What specific non-discrimination remedies are required with respect to the provision 
of access to the unbundled fibre loop and associated facilities? Please explain your 
reasoning.

Non-discrimination remedies are required so as to safeguard against anti-competitive 
discrimination and ensure a level playing field, from a competitive perspective, for any OAO(s) 
seeking to compete against the SMP operator in the retail market while requiring access to the 
unbundled fibre loop and associated facilities. The necessity for effective implementation of 
remedies adhering to the principles set out below is demonstrated by the breaches notified to 
Eircom in respect of its non-discrimination and transparency obligations in the current generation 
WBA market and other markets in the past.  

Equal Access to Information

The principle of information equality covers the availability, timing of availability, and accuracy of 
relevant information to OAOs as is provided by the SMP operator to its own downstream arm. 
Relevant information includes information that wholesale customers would reasonably require in 
the course of their business such as: 

� Product information including knowledge of new product development, changes to existing 
products, pricing packages or investment plans; 

� Information about a process surrounding a product upon which the customers are 
dependent to order, supply or manage a product or to develop a downstream product 
effectively;

� Information about technical features of a product such as technical standards, interfaces, 
and points of interconnection; 

� Information about product performance and reliability, and associated service level 
commitments, repair procedures etc. 

A requirement on the SMP operator to provide all of these types of information should be specified 
as part of the non-discrimination and transparency remedies associated with regulated access to 
the unbundled fibre loop and associated facilities. Eircom’s retail arm must only have access to 
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these types of information to the extent that similar information is available to external wholesale 
customers. 

Decisions on network standards, topology and deployment will be made by eircom well in advance 
of product development. As outlined previously these decisions fundamentally affect the 
investment and wholesale purchase decisions of other operators. Therefore any non-discrimination 
and supporting transparency obligations should also comprehend the network elements that might 
support regulated NGA services. 

Equivalent Ordering and Information Systems 

Vodafone considers that the optimal approach to ensure equal treatment in service provisioning 
processes is the imposition of an equivalence of input obligation. The SMP operator should be 
obliged to use the same ordering and information systems for ordering wholesale services by its 
own retail and its external wholesale customers, in which they have access to the same wholesale 
products and related services. The same systems and processes should also be used for the 
processes of maintenance and repair. 

If the same ordering and information systems are used for providing wholesale services any 
discrimination can be readily revealed, such as delays in supplying the wholesale service, repair 
times and the proportion of refusals to supply. 

SLAs and Associated Targets 

Vodafone believes that in order to ensure that the same product is being offered to wholesale 
customers, the SMP operator should be required to enter into Service Level Agreements (SLA) 
with its customers. The performance of the service levels set out in the SLAs should be regularly 
measured through the publishing of Key Peformance Indicators (KPIs) showing the service levels 
of both internal and external service provisioning. SLAs and KPIs should be in place for all NG 
wholesale products, including access to civil engineering infrastructure. 

Reference Offer 

Vodafone believes that it is essential that the SMP operator is required to provide a fully detailed 
and transparent reference offer in a timely manner. Our views on the appropriate specification of 
reference offers are set out in response to other consultation questions in this response. 

Q24. What form of price control would be the most appropriate and proportionate means of 
establishing the price of unbundled access to the fibre loop? e.g. cost model (cost plus or 
retail minus), cost-oriented benchmark, or allowing for commercial negotiation.  Please 
explain your reasoning. 

Vodafone considers that the adoption of a cost oriented methodology using the most appropriate 
cost model, by reference in particular to the specific characteristics of relevant network assets, is 
the optimal form of price control to implement to determine the price of unbundled access to the 
fibre loop. This would involve applying a ‘renewals accounting’ approach to non-replicable assets 
such as ducts while applying a CCA Regulated Asset Base approach to new fibre investment A
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‘retail minus’ cross check may also be required to allow operators to adopt penetration pricing in 
the early years of fibre rollout without engaging in a margin squeeze.  The regulated price should 
be the lower of the cost plus or retail minus methodologies. 

Vodafone considers that an economic depreciation approach for fibre costing could most 
effectively take account of the likely limited demand for ultra-fast broadband services during the 
period when the NGA network would be rolled out. 

See Annexe 2 of the attached Frontier Economics paper ‘Access Network Costing’ for a full 
account of what Vodafone considers to be the appropriate approach to costing of the network 
assets relevant to the price of unbundled access to the fibre loop. 

Vodafone does not consider that the potential alternative option of applying a cost oriented 
benchmark based on the determinations of other NRAs would be appropriate in setting the price of 
unbundled access to the fibre loop. Given differing conditions across countries (labour costs, asset 
lives, valuation of asset base, accounting methodology), a benchmarked rate for access to the 
unbundled fibre loop in Ireland may not be closely related to the actual underlying efficient cost of 
providing access to the fibre loop incurred by the NGA network owner(s) and should not therefore 
be considered unless the costs of developing a cost oriented model are disproportionate relative to 
the benefits, which Vodafone does not believe is likely to be the case. 

With respect to the third general option proposed by ComReg, Vodafone considers that given the 
likely strategic incentives for a dominant vertically integrated NGA network operator not to engage 
constructively with OAOS seeking unbundled access to the fibre loop during a designated time 
period for negotiation, utilising this time period merely to delay the emergence of competition 
based on this type of wholesale access, this does not appear to be an appropriate approach to 
use.

Q25. Should any cost oriented price for FTTH based services attract a risk premium in 
principle? If so, to what types of network assets/investments should any premium apply 
and why? 

Yes. However the risk premium associated with the higher risk of investment in FTTH network 
deployment relative to that in existing copper infrastructure should only apply to those network 
asset elements and investments that are specifically required for the roll-out of NGA. If the risk 
premium were to apply to all of the network assets and investments made by the access network 
owner, including those relating to investments in the existing copper network, then the owner would 
be over-compensated for investment in current generation network assets. In addition such an 
approach would create distorted investment signals that could encourage inefficient levels of 
investment in network elements unrelated to NGA investments for which the regulated rate of 
return exceeded the actual underlying risk adjusted rate of return. At the same time, the incentives 
for efficient investment in a NGA network could be dampened, and rollout of this network slowed or 
reduced in geographic scope, as the allowed cost of capital for investments specific to NGA 
network roll-out would be the same as those for capital expenditure on the copper network, even 
though the former is higher.  

The risk premium should therefore apply primarily to fibre related investments and should not 
generally apply to network elements that are not specifically related to NGA network rollout, such 
as civil engineering infrastructure. However in relation to the example given by ComReg of 
expenditure on duct remediation specifically for the purposes of allowing fibre pull-through, as this 
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investment would be specifically required for the roll-out of the FTTH network a risk premium 
should also apply to this type of investment.    

Q26. What types of co-investment arrangements might warrant a separate regulatory 
treatment in terms of remedies. Please address in your answer the types of commercial 
relationships and the type of control over physical infrastructure by multiple operators that 
you think would be necessary for ComReg to consider this option. If possible, please state 
if you think such an outcome is feasible or desirable. 

Vodafone believes that an arrangement involving a number of existing market players, including 
the incumbent, investing jointly (potentially also with institutional/financial investors) in a single, 
separate ‘passive only’ fibre network company (NetCo) which would rent the passive infrastructure 
(unbundled loops) to all of them as well as other non co-investing operators would warrant much 
lighter regulation, or possibly the withdrawal of a SMP designation and associated regulatory 
remedies imposed on this basis. An effectively designed and implemented co-investment model 
along these lines would lower the risks of investment for all participants, could access necessary 
funding more readily, and support the emergence of effective competition in the provision of 
wholesale access. Vodafone believes that a co-investment arrangement with the following general 
features would effectively advance key public policy objectives (such as maximising the scope of 
availability, and consumer take-up, of very high speed internet access) while also justifying a 
lighter touch approach to regulation: 

a) An agreement between the co-investors to establish a single ‘passive only’ NetCo which 
they jointly own and manage 

b) Some co-investors are NetCo customers which provide telecommunications services in 
the downstream retail market while others are financial investors with no downstream 
activities

c) Clear governance rules balance co-investor’s interests, including decisions on  capital 
expenditure, network maintenance or upgrades and future network build 

d) An up-front agreement on the initial geographic scope and topology of the NetCo’s 
network

e) Sufficient commercial and regulatory certainty over the future regulatory treatment of the 
NetCo, with certainty in particular in relation to the setting of wholesale prices 

Although it would be impractical to set out the detail of how ownership and control arrangements 
would be specified, it would be essential that the single shared network while being jointly owned 
and managed by the investing operators, should not be controlled by any one of them. The 
network company would also have to structurally separate from any and all of its co-investors 
including in terms of its staffing arrangements. 

The network architecture of the NetCo fibre network should be feasible to unbundle, either P2P or 
employing WDM over GPON.  Also participation in the NetCo (in terms of specific identity of the 
co-investors) should be determined on the basis of transparent, fair and non-discriminatory criteria 
but with threshold or allocation tools to limit participation on those that placing the highest value on 
it.
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The regulatory treatment of the above general co-investment arrangement would of course be 
subject to market review, following consideration of specific market conditions, however it would be 
important that ComReg would set out clearly, on the basis of the information provided on how the 
model would operate, its intended regulatory treatment of the NetCo prior to investment being 
initiated. This ComReg position would also have to indicate the circumstances that would be likely 
to lead to different conclusions on the appropriate regulatory approach. If the NetCo included a 
significant number of existing service provider co-investors then this should be sufficient to ensure 
lighter or no SMP regulation.  

It is Vodafone’s view that 4 or more existing service provider co-investors would be sufficient to 
ensure much lighter, or no, SMP regulation. It may also be the case that 3 service provider co-
investors would be sufficient to ensure a light touch regulatory approach under certain conditions, 
however a careful assessment of the structure of the NetCo in terms of its implications for 
downstream competition would be necessary to establish this. If just 2 service provider co-
investors (including the incumbent) participated in the NetCo then Vodafone does not believe that 
this would be sufficient to warrant a materially different regulatory approach to the intensive 
regulation required where the vertically integrated incumbent operator had exclusive ownership 
and control of an NGA fibre network.   

Q27. Do you have any views as to how ComReg should view the evolution of the market for 
NGA services particularly in the presence of a rival cable network and its impact in 
supporting effective competition in downstream markets? How should remedies and 
regulation generally evolve over time and what criteria should ComReg apply to such 
decisions?

Vodafone considers that it is important that ComReg continuously monitor the market and be 
prepared to adjust regulatory remedies, where objectively justified and proportionate, in line with 
changes in relevant market features such as the scope for OAOs to compete effectively with the 
SMP operator and any development in competitive pressures from alternative network 
infrastructures on other platforms such as cable. 

As set out in the response to question 26, the emergence of an effective model of co-investment in 
a NGA network by a sufficient number of operators participating in the retail market would in 
Vodafone’s view require a fundamental review of the whole approach to regulatory remedies. In 
the event that co-investment does not occur, the extent of the regulatory obligations required to be 
imposed on the vertically integrated SMP operator will depend primarily on the choices it takes in 
relation to network architectures and the degree to which these facilitate competition. For example 
if the SMP operator adopts a P2P network architecture in a wide scale NGA network roll-out, or 
facilitates use of the wave division multiplexing technology, then this would effectively facilitate use 
of physical unbundled access products and would in principle warrant a less prescriptive approach 
to regulatory remedies than other potential choices of network architecture such as GPON. If the 
resulting use by OAOs of commercially and technically viable unbundled access products led to 
strong competitive pressures at the retail level in at least some geographic areas, then this might 
potentially warrant the future withdrawal of the obligation on the SMP operator to provide NG WBA 
products in these discrete areas. 

Vodafone does not believe that the presence of a rival cable network, and such competitive 
pressure as it may currently or prospectively exert at the retail level in the provision of NGA 
services, is in itself likely to warrant a significant change to the regulatory approach, at least within 
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the next 3 years. This is the case as, even within the particular geographic areas likely to be 
covered by both the cable network and any wide scale fibre based network rolled out by eircom 
(assumed to be generally the more densely populated urban areas over the medium term) it is very 
unlikely that the presence of these two vertically integrated NGA network operators, and the 
operators of the other very limited scale FTTH networks currently in the market, would be sufficient 
on its own to ensure effective competition in the retail market. Moreover broadband services 
provided over the mobile platform are unlikely to act as effective substitutes for next generation 
fixed broadband and other communications services offered over fibre based networks at the retail 
level, at least over the medium term.  

It is clear that robust competition in the provision of next generation retail services in these areas 
would therefore depend on the availability to OAOs of commercially and technically viable NG 
wholesale access products provided by the current SMP operator at various levels along the ladder 
of investment. The availability of these forms of wholesale access is unlikely to be available in the 
absence of a regulatory obligation on eircom to provide them on appropriate terms due to the likely 
incentives for the vertically integrated SMP operator to restrict the availability of wholesale access, 
or to fail to offer such access on viable terms.  Furthermore Vodafone notes that it does not appear 
that wholesale access to the cable platform will be available given ComReg’s confirmation that 
UPC has indicated that it has no plans to offer wholesale access to its network.4 Even if wholesale 
access via cable were to be made available, contrary to current information, the switching costs for 
an OAO using wholesale access products of the SMP operator of moving to the cable platform 
would be very high.

Q28. Having regard to market demand, technical, economic and other considerations, is 
there a requirement for a remedy mandating access to the unbundled copper sub-loop and 
associated facilities (including backhaul and access to street cabinets) in a FTTN scenario? 
How might this be achieved in light of Eircom’s proposed or alternative network 
architectures? Please explain your reasoning.  

Having regard to all relevant considerations, Vodafone consider that it is essential that there is a 
requirement for a remedy mandating access to the unbundled copper sub-loop and we are fully in 
agreement with the clear position of the NGA Recommendation in respect of mandating this form 
of wholesale access. We also agree that it is important that the remedy of access to associated 
facilities, including backhaul and co-location in cabinets, is imposed. These obligations are 
appropriate to impose on the SMP operator as they are a prerequisite to enable OAOs who may 
wish to compete on the basis of use of this form of wholesale access to do so. 

Vodafone notes that while it is important that access to the unbundled copper sub-loop on a 
regulated basis is an option for access seekers, the economics of OAOs competing on the basis of 
use of this form of wholesale access appears to be particularly challenging, and consequently 
demand from OAOs for this form of wholesale access, in the context of a wide-scale NGA network 
deployment by the SMP operator, is likely to be very limited at best. This is the case as the 
commercial feasibility of any form of unbundled wholesale access is closely tied to the number of 
end user connections that can be supported by the associated distribution point.    It is essential 
that the distribution point(s) to which access to the terminating segment is mandated can host a 
sufficiently large number of end user connections to be commercially feasible for efficient OAOs to 
utilise.

                                                
4 ComReg document 1140, paragraph 1.37, page 12
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Vodafone considers that the minimum distribution to which OAOs must be able to interconnect 
must allow for connection to at least 2,000-3,000 households. Any point of interconnection below 
this level of the network would host too few connections and require incurring a level of costs so 
substantial as to pose, for all practical purposes, an insurmountable barrier to use of this form of 
WPNIA based access by OAOs so as to achieve minimum efficient scale. 

Vodafone considers that eircom’s proposal to provide unbundled access from the cabinet in a 
FTTC scenario in its pilot is contrary to the NGA Recommendation as the distribution point at the 
cabinet will generally not be able to host connections to more than 200-500 households. While this 
point of interconnection may be technically feasible, it is not an economically viable means of 
WPNIA based access for an efficient OAO to achieve sufficient scale to compete effectively. For 
this reason, the GPON network architecture to be used in the eircom pilot is not the basis on which 
a broader deployment of an NGA network could be undertaken by the SMP operator without 
essentially precluding any prospects for competition on the basis of unbundled wholesale access.    

It is therefore vital in the interests of the promotion of  sustainable competition and the 
maximisation of end user welfare in particular that ComReg, in a FTTC environment, also mandate 
access at a level sufficient to host at least 2,000-3,000 household connections. This can be most 
effectively achieved in the context of deployment by the SMP operator of a point to point (P2P) 
architecture by the SMP operator for its NGA network and ComReg must use all available 
regulatory tools to incentivise the use of this architecture from the outset. 

Q29. What type of backhaul solutions do you consider are appropriate in an FTTN scenario? 

Vodafone agrees with the position of the NGA Recommendation that the requirement of access to 
the copper sub-loop in a FTTN scenario should be supported by the availability of appropriate 
backhaul. We consider that, at a minimum, an Ethernet backhaul solution should be available. 

Q30. What are the most relevant factors identified in Article 12(2) of the Access Directive 
(and set out at paragraph 1.25 of this paper) when assessing proportionality considerations 
with respect to any remedy governing access to the copper sub-loop and associated 
facilities?

Vodafone considers that factors (d) as identified in Article 12(2) of the Access Directive and set out 
at paragraph 1.25 of the present consultation - the need to safeguard competition in the long term   
- is the key factor when assessing proportionality considerations with respect to the adoption of a 
regulatory remedy of access to the copper sub-loop. 

Setting regulated prices based on the replacement cost of copper cable in the context of a wide-
scale NGA network deployment would not seem to provide appropriate price signals for efficient 
future investment by potential entrants or existing OAOs. As the likelihood of future investment in 
copper cables is very limited, incentivising future investment in copper should not be a primary 
consideration. A more important consideration is likely to be maximising overall productive 
efficiency by ensuring the copper asset is adequately utilised.  
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Q31. Is a remedy requiring the development and publication of a reference offer for the 
provision of access to the copper sub-loop necessary and what specific areas should be 
detailed within it? Please explain your reasoning. 

Yes. A remedy requiring the development and timely publication of a reference offer for access to 
the copper sub-loop is essential to enable OAOs who may seek to avail of regulated access to the 
copper sub-loop and associated facilities (in particular backhaul and facilities for co-location) to do 
so on terms that are transparent, detailed and non-discriminatory. This approach would also be in 
accordance with the NGA Recommendation. 

Vodafone considers that the reference offer must at a minimum, as set out in the NGA 
Recommendation, contain the minimum conditions specified in Annex 2 of the Access Directive.  

Q32. What arrangements should be put in place for the publication of a reference offer and 
how should it be kept updated in light of ongoing developments? Please explain your 
reasoning.

Vodafone agrees with the position of the NGA Recommendation that a reference offer should be 
published not later than 6 months after the imposition of an obligation to grant access. This will 
provide visibility to OAOs on the terms of the provision of access to the copper sub-loop  in a timely 
manner which provides necessary visibility to assess the merits of competition on the basis of this 
form of wholesale access.

Q33. What specific non-discrimination remedies are required with respect to the provision 
of access to the copper sub-loop, including those associated with co-location? Please 
explain your reasoning. 

Non-discrimination remedies are required so as to safeguard against anti-competitive 
discrimination and ensure a level playing field, from a competitive perspective, for any OAO(s) 
seeking to compete against the SMP operator in the retail market while requiring access to the 
copper sub-loop and associated facilities including co-location and backhaul. The necessity for 
effective implementation of remedies adhering to the principles set out below is demonstrated by 
the breaches notified to eircom in respect of its non-discrimination and transparency obligations in 
the current generation WBA market and other markets in the past.  

Equal Access to Information

The principle of information equality covers the availability, timing of availability, and accuracy of 
relevant information to OAOs as is provided by the SMP operator to its own downstream arm. 
Relevant information includes information that wholesale customers would reasonably require in 
the course of their business such as: 

� Product information including knowledge of new product development, changes to existing 
products, pricing packages or investment plans; 
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� Information about a process surrounding a product upon which the customers are 
dependent to order, supply or manage a product or to develop a downstream product 
effectively;

� Information about technical features of a product such as technical standards, interfaces, 
and points of interconnection; 

� Information about product performance and reliability, and associated service level 
commitments, repair procedures etc. 

A requirement on the SMP operator to provide all of these types of information should be specified 
as part of the non-discrimination and transparency remedies associated with regulated access to 
the copper sub-loop and associated facilities. eircom’s retail arm must only have access to these 
types of information to the extent that similar information is available to external wholesale 
customers. 

Decisions on network standards, topology and deployment will be made by eircom well in advance 
of product development. As outlined previously these decisions fundamentally affect the 
investment and wholesale purchase decisions of other operators. Therefore any non-discrimination 
and supporting transparency obligations should also comprehend the network elements that might 
support regulated NGA services. 

Equivalent Ordering and Information Systems 

Vodafone considers that the optimal approach to ensure equal treatment in service provisioning 
processes is the imposition of an equivalence of input obligation. The SMP operator should be 
obliged to use the same ordering and information systems for ordering wholesale services by its 
own retail and its external wholesale customers, in which they have access to the same wholesale 
products and related services. The same systems and processes should also be used for the 
processes of maintenance and repair. 

If the same ordering and information systems are used for providing wholesale services any 
discrimination can be readily revealed, such as delays in supplying the wholesale service, repair 
times and the proportion of refusals to supply. 

SLAs and Associated Targets 

Vodafone believes that in order to ensure that the same product is being offered to wholesale 
customers, the SMP operator should be required to enter into Service Level Agreements (SLA) 
with its customers. The performance of the service levels set out in the SLAs should be regularly 
measured through the publishing of Key Peformance Indicators (KPIs) showing the service levels 
of both internal and external service provisioning. SLAs and KPIs should be in place for all NG 
wholesale products, including access to the copper sub-loop. 

Reference Offer 
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Vodafone believes that it is essential that the SMP operator is required to provide a fully detailed 
and transparent reference offer in a timely manner. Our views on the appropriate specification of 
reference offers are set out in response to other consultation questions in this response. 

Q34. What form of price control would be the most appropriate and proportionate means of 
establishing the price of unbundled access to the copper sub-loop? E.g. cost model (cost 
plus or retail minus), cost-oriented benchmark, or allowing for commercial negotiation.  
Please explain your reasoning. 

Vodafone considers that the adoption of a cost oriented methodology using the most appropriate 
cost model, by reference in particular to the specific characteristics of the copper sub-loop, is the 
optimal form of price control to implement to determine the regulated price of access to this 
unbundled wholesale input. 

Given that copper is no longer likely to be the Modern Equivalent Asset (MEA), Vodafone does not 
believe that setting access prices for the copper sub-loop on the basis of the replacement cost of 
copper cable is consistent with effectively achieving the objectives of promoting competition, 
maximising end user welfare, and encouraging efficient investment in NGA infrastructure. In 
particular a reliance on replacement costs as the basis for access pricing would not appear to 
provide appropriate price signals for investment, either by existing operators or potential new 
entrants. Using replacement costs could mean that wholesale access prices could be strongly 
influenced by fluctuations in copper prices, creating considerable uncertainty around future 
profitability and possibly leading to significant under-recovery or over-recovery of costs relative to 
the efficient level. 

As there is little prospective economic and consumer benefit from further significant investment in 
the copper cables, incentivising investment in the copper network should not be a relevant 
consideration in the pricing of unbundled access to the copper sub-loop. Vodafone considers that 
more relevant factors in setting the regulated access price are to ensure both that prices are set at 
the absolute minimum level consistent with the principle of cost orientation so that the copper loop 
is effectively utilised, and that downstream retail prices are not distorted by variations in the copper 
price on the commodity markets.    

Vodafone considers that setting the regulated price for access to the copper sub-loop using a HCA 
valuation of the existing copper network (within the areas where NGA network deployment is most 
likely to occur over the next 3-5 years) and a renewals accounting based methodology for ducts is 
the best approach in terms of achieving the above objectives. 

See Annexe 2 of the attached Frontier Economics paper ‘Access Network Costing’ for a full 
account of what Vodafone considers to be the appropriate approach to costing of the network 
assets relevant to the price of unbundled access to the copper sub-loop. 

Vodafone does not consider that the potential alternative option of applying a cost oriented 
benchmark based on the determinations of other NRAs would be appropriate in setting the price 
for access to the unbundled copper sub-loop. Given differing conditions across countries (labour 
costs, asset lives, valuation of asset base, accounting methodology), a benchmarked rate for 
access to the copper sub-loop in Ireland may not be closely related to the actual underlying 
efficient cost of providing access incurred by the owner of the copper network. 
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With respect to the third general option proposed by ComReg, Vodafone considers that given the 
likely strategic incentives for a dominant vertically integrated NGA network operator not to engage 
constructively with OAOS seeking access to the copper sub-loop during a designated time period 
for negotiation, utilising this time period merely to delay the emergence of competition based on 
wholesale access to this wholesale input, this does not appear to be an appropriate approach to 
use.

Q35. Should fibre or Ethernet backhaul associated with the provision of access to the 
copper sub-loop attract a risk premium? How might a risk profile associated with the 
specific costs relating to such access to be determined in light of the principles set out in 
Annex 1 of the NGA Recommendation, and how should any difference in risk be reflected in 
a pricing methodology? Please explain your reasoning. 

Q36. What circumstances (i.e. degree of availability of effective access to the unbundled 
loop), would warrant the lifting or variation of WBA access obligations within a given 
geographic area? Please explain your reasoning. 

As set out in the response to question 26, the emergence of an effective model of co-investment in 
a NGA network by a sufficient number of operators participating in the retail market would in 
Vodafone’s view require a fundamental review of the whole approach to regulatory remedies. In 
the event that co-investment does not occur, the extent of the regulatory obligations required to be 
imposed on the vertically integrated SMP operator will depend primarily on the choices it takes in 
relation to network architectures and the degree to which these facilitate competition. For example 
if the SMP operator adopts a P2P network architecture in a wide scale NGA network roll-out, or 
facilitates use of the wave division multiplexing technology, then this would effectively facilitate use 
of physical unbundled access products and would in principle warrant a less prescriptive approach 
to regulatory remedies than other potential choices of network architecture such as GPON. If the 
resulting use by OAOs of commercially and technically viable unbundled access products led to 
strong competitive pressures in a given geographic area, then this might potentially warrant the 
variation or withdrawal of the obligation on the SMP operator to provide NG WBA products in that 
geographic area. However the work done by Vodafone with WIK5 suggests that the unbundling 
economics of fibre will be significantly more challenging than they are with copper.  Therefore, we 
do not expect large numbers of fibre unbundlers to emerge (even if the chosen topology would 
permit it) such that WBA will become unnecessary. 

Q37. Having regard to market demand, technical, economic and other considerations, is 
there a requirement for a remedy mandating access to WBA products and associated 
facilities (including backhaul) in a FTTH and FTTC scenario? Please explain your reasoning. 

There is little if any scope for replication of NGA networks in Ireland on a significant basis. This is 
due to major factors including the substantial up-front costs that would be involved in such 

                                                
5 ‘Architectures and competitive models in fibre networks’ WIK-Consult report for Vodafone: 
http://www.vodafone.com/content/dam/vodafone/about/public_policy/position_papers/vodafone_report_final_wkconsult.pdf
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replication and the difficulties of achieving the necessary economies of scale given that population 
density is low and the population itself is quite dispersed geographically. In addition competition by 
OAOs on the basis of unbundled access, even assuming that the NGA network architecture would 
be appropriate for doing so (i.e. P2P or WDM PON) faces serious challenges due to the high 
market share threshold required to achieve the minimum efficient scale that would justify the 
significant up-front costs of this form of wholesale access. Competition on the basis of access to 
the terminating segment and/or the unbundled fibre loop may therefore only be commercially 
viable, if undertaken at all, in a limited number of areas. 

Taking account of these considerations, Vodafone believes that there is a clear requirement for a 
remedy mandating access to WBA products and associated facilities (including backhaul) in both a 
FTTH and FTTC scenario, at least in the context where the vertically integrated SMP operator 
were to have exclusive ownership and control of a NGA network. In the absence of an effective 
regulatory remedy mandating access to WBA products and associated facilities there would, given 
the clear strategic incentives for the current SMP operator, be no reason for it to voluntarily offer 
WBA services to access seekers at all, or on terms that were viable and sufficiently flexible to 
provide the necessary wide scope for service differentiation to support competition. Without 
regulated access to appropriately specified NG WBA products offering wide scope for service 
differentiation there would be no viable basis for many, or any, existing and potential new entrant 
OAOs to offer wireline next generation broadband services to retail end-users on a widespread 
basis. This would inevitably lead, at a minimum, to a radical diminution of competition in the retail 
market.

Q38. In a FTTH or FTTC environment, what technical or enhanced service characteristics 
might need to be reflected in WBA access products? Please explain your reasoning 
including views on the extent, if any, to which product differentiation is a necessary 
characteristic of WBA access products. 

Given the limited scope for OAOs to utilise passive or unbundled access remedies for NGA, for the 
economic and technical reasons outlined in the response to question 37, it is vital in either a FTTH 
or FTTC environment that OAOs have access to fit-for-purpose WBA products that offer control 
over the key technical parameters. This would provide the necessary wide scope to OAOs to 
innovate and differentiate their retail offerings from their competitors (including the SMP operator). 
Vodafone agrees with the position of the NGA Recommendation in this regard, in particular in 
relation to its view that there is a need to carefully specify WBA remedies in terms of technical 
protocols and interfaces to allow for more service flexibility and enhanced service characteristics. 
Consequently we believe that it is essential that ComReg is deeply involved in the specification of 
the details of such NG WBA products if effective competition is to be ensured. 

Vodafone notes that, in light of the limited potential for use of passive or unbundled access 
remedies and the need to facilitate service differentiation, NRAs in Austria, Denmark, and the U.K. 
have now either proposed or implemented NG WBA remedies which are virtual versions of 
physical unbundling. We note in particular that Ofcom has concluded that competition in the U.K. 
would be advanced by a virtual unbundled local access (VULA) product. VULA is specified so as to 
allow control of technical and enhanced service characteristics comparable to that of LLU 
operators, and which therefore offers equivalent scope in terms of the ability to compete.  

The factors underlying the proposals of the above mentioned NRAs for virtual unbundling products 
are in our view similar to those in Ireland and we believe that the availability of a VULA product on 
a regulated basis would most effectively promote competition, in particular in those areas where 
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physical unbundled wholesale access inputs is not commercially or technically viable for OAOs to 
utilise.

Vodafone therefore recommends that ComReg should (at least in areas where physical unbundling 
remedies are unlikely to be either economically or technically viable) require the SMP operator to 
make available a VULA product in any broader FTTH or FTTC NGA network deployment.  

Vodafone considers that the most important technical and enhanced service characteristics for 
WBA access products in general (and VULA in particular) are: 

1. Flexible support of consumer premises equipment 
2. Control over the quality of service delivered to the end customer 
3. Flexibility on points of interconnection 
4. Ability to support multicast 
5. Availability of Ethernet interfaces 

Secure delivery of services is also essential, so any WBA products need to provide basic transport 
security, allowing the OAOs to choose the appropriate higher layer of security to the traffic. They 
should also be transparent to whatever security procedure the OAOs wish to implement. 

1. Flexible support of consumer premises equipment 

The consumer premises equipment (CPE) will be a key area of service differentiation and branding 
in the NGA environment. A ‘wires only’ or one-box solution (where the NTU is a passive device 
such as a wall socket and the CPE is provided and managed by the OAO) incurs less cost, 
enables more straightforward fault diagnosis, and offers greater scope for service differentiation for 
access seekers relative to a two-box solution (where the NTU is an active device owned and 
managed by the access network owner). From the perspective of retail customers the one-box 
solution also offers the distinct advantages of taking up less space, power and cabling while 
allowing for simpler fault diagnosis (as there is one rather than two potential points of failure) 
relative to a two-box solution.

Vodafone considers that the making available by the SMP operator of an option for a one-box 
solution for CPE of OAOs should be facilitated by ComReg to the greatest extent practicable given 
NGA network architecture and other factors. However in the sub-optimal scenario where 
installation of a two-box solution was the sole form of CPE arrangement available then Vodafone 
considers that the solution should: 

a) Enable installation by the OAO of the active NTU supplied by the access network provider 
or a compatible NTU purchased by them in the end user premises in an agreed manner 
along with the OAO’s own CPE. In this way the OAO will at least be fully associated with 
the full installation. 

b) Ensure all active NTUs should support (at the OAO’s request) an Open ATA (Analogue 
Terminal Adaptor) so that OAOs can supply the customer with an analogue voice service 
using their voice server if required. 

c) Ensure that the active NTU should present a single Ethernet port with no Eircom branding 
visible.
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Vodafone notes that Eircom is currently proposing to provide a one-box solution as part of its FTTC 
pilot but not as part of its FTTH pilot. In order to provide the necessary wide scope for service 
differentiation that will be required for OAOs in order to support competition in a NGA environment, 
Vodafone considers however that it is important that flexible support of CPE through the availability 
of the option of a one-box solution is specified by ComReg for NG WBA products in any broader 
NGA roll-out to the fullest extent practicable, and irrespective of the network architecture used. 

2. Control over QoS delivered to the end customer 

Network operators achieve effective end-to-end QoS by ensuring that networks apply consistent 
treatment to the discrete categories of traffic types carried over the network. Services such as 
voice, e-mail, browsing, video-on-demand, video broadcast, high speed internet, and business 
services have very different requirements in terms of bandwidth, delay, jitter etc. Therefore the 
primary aspects of quality of service concern the ability to define traffic classes and influence traffic 
management. Vodafone believes that the SMP operator ideally needs to support at least 3-5 
different classes of QoS in order to effectively meet the different requirements of the various types 
of NGA services that will be available, although there should be flexibility to expand these 
requirements for any new services that may emerge in future. OAOs should also be able to control 
the way in which packets are prioritised, thereby allowing them to effectively offer services which 
require different levels of QoS. 

Vodafone observes that Eircom is currently proposing to support 3 different QoS classes that will 
be maintained end to end in the wholesale bitstream access options offered as part of its NGA 
pilot. We consider that it is essential that the SMP operator should be required by ComReg to 
support at least 3 QoS classes, and ideally more, in any NG WBA products offered in the context 
of a broader NGA network deployment. 

3. Flexibility on points of interconnection 

The necessary flexible NG WBA products that should be required to be offered by the SMP 
operator to OAOs should present a range of options as to how and where the latter connect to the 
NGA network in order to collect the traffic of their end-customers. At a high level, Vodafone 
considers that National, Regional, and Local interconnection options would, at a minimum, be 
required to be available to OAOs to enable them to make optimal choices on the form of active 
wholesale access they would use in competing to provide services in the retail market. 

A National WBA product variant would involve the OAO procuring backhaul and core bandwidth 
from the SMP operator with the latter using its NGA network to transport the aggregated traffic 
from all areas of the country covered by the network to the point of interconnection. 

A Regional WBA product variant would enable interconnection at several points at a number of 
regional nodes which act as aggregation points for all NGN systems within specific regional 
geographic areas. OAOs could utilise their own core network capacity but could still use backhaul 
network capacity from the SMP operator. 

A Local WBA product variant would enable OAOs to collect the traffic directly at the location where 
the Access Node is located. This would enable OAOs to reduce their own backhaul or aggregation 
network capacity or to obtain this from a third party other than the SMP operator. This product may 
be of particular relevance to LLU operators on the current generation fixed network as they could 
potentially leverage their existing power and fibre connectivity where the access node was 
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collocated with the existing copper local exchange. This local access option would also be a 
central element of a VULA service in particular. 

OAOs should also have the flexibility to migrate between the different product variants as their 
circumstances (number of customers, access to capital for investment etc.) change so that they 
have the option of competing on the basis of greater reliance on their own network elements.  

Eircom is not currently proposing to offer flexible interconnection in the WBA products available as 
part of its NGA pilot. Vodafone considers that in any broader NGA network deployment it is 
imperative that ComReg specify, in detail, obligations for the SMP operator to provide access to a 
range of WBA products enabling  access at various points of interconnection that are commercially 
and technically viable for efficient OAOs to utilise. 

4. Ability to support multicast 

Emerging next generation retail broadband services include broadcast TV and video-on-demand, 
particularly as part of a triple-play bundle including voice and standard broadband. Multicast is the 
optimal means of delivering video services as it sends a single copy of the multimedia stream 
towards the end customers, replicating it for individual customers as close as possible to the end-
customer. It is therefore imperative that multi-cast functionality is supported as a central element of 
NG WBA products offered by the SMP operator over its NGA network. In the absence of such a 
requirement OAOs may be unable to offer IP TV commercially. 

Multi-cast functionality is currently proposed to be supported by Eircom in its FTTH and FTTC 
pilots and Vodafone considers that ComReg must ensure that multi-cast functionality is supported 
in any WBA products offered by the SMP operator in a wider NGA network roll-out.  

5. Availability of Ethernet Interfaces 

Vodafone believes that NG WBA products must be based upon Ethernet technology. Ethernet is 
well defined, low cost and ubiquitous as it is based on an existing highly competitive ecosystem. 
The Ethernet packet interface is also highly interoperable, and can be supported by many different 
types of physical media. The alternative option of an IP interface provides functionality at too high a 
level and may therefore limit innovation and differentiation. Vodafone notes that Eircom is currently 
proposing to provide wholesale Bitstream access based on Ethernet as part of its FTTH and FTT 
pilot and we believe that this must also be a feature of NG WBA products offered by the SMP 
operator in any wider deployment of a NGA network. 

Q39. What are the most relevant factors identified in Article 12(2) of the Access Directive 
(and set out at paragraph 1.25 of this paper) when assessing proportionality considerations 
with respect to any remedy governing access WBA products and associated facilities? 

Vodafone considers that factors (a) and (d) as identified in Article 12(2) of the Access Directive and 
set out at paragraph 1.25 of the present consultation are the most relevant factors when assessing 
proportionality considerations with respect to the adoption of a regulatory remedy of access to the 
unbundled fibre loop.
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We believe that the greatest weight must be attached to (a) the technical and economic viability of 
using or installing competing facilities  and (d) the need to safeguard competition in the long term, 
with particular attention to economically efficient infrastructure-based competition. 

Given the limited scope for OAOs to utilise passive or unbundled access remedies for NGA, for the 
economic and technical reasons outlined in the response to previous questions, it is vital in either a 
FTTH or FTTC environment that OAOs have access to fit-for-purpose WBA products that offer 
control over the key technical parameters and innovative price structures. 

Q40. How should the issue of technical protocols and interfaces serving the 
interconnection of optical networks be approached? Please explain your reasoning. 

Please see the answer to question 38. 

Q41. Do you think that a requirement for the SMP operator to notify purchasers of WBA 6 
months in advance of its launch of a retail products based on NGA inputs is necessary or 
adequate and, if so, how might it operate in practice? Please explain your reasoning. 

As there is unlikely to be an SMP designation in a retail market associated with NGA Vodafone 
would not see the need for this provided always that (1) there is a minimum of six months lag 
between the launch of the supporting NGA wholesale product and the associated NGA retail 
product and (2) that the non-discrimination obligation is sufficiently robust that eircom retail does 
not receive by whatever means information about impending wholesale products which would 
allow it to commence retail product development in advance of OAOs who would need to avail of 
the same wholesale input to compete.

Q42. What effective access, transparency or other safeguards are necessary to guarantee 
non-discrimination and how might such safeguards impact the need for of level of advance 
notification discussed above? Please explain your reasoning. 

Please see the response to question 38. 

Q43. What specific non-discrimination remedies are required with respect to the provision 
of wholesale broadband access? Please explain your reasoning. 

Non-discrimination remedies are required so as to safeguard against anti-competitive 
discrimination and ensure a level playing field, from a competitive perspective, for any OAO(s) 
seeking to compete against the SMP operator in the retail market while requiring regulated access 
to NG WBA products. The necessity for effective implementation of remedies adhering to the 
principles set out below is demonstrated by the breaches notified to eircom in respect of its non-
discrimination and transparency obligations in the current generation WBA market and other 
markets in the past. 
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Equal Access to Information

The principle of information equality covers the availability, timing of availability, and accuracy of 
relevant information to OAOs as is provided by the SMP operator to its own downstream arm. 
Relevant information includes information that wholesale customers would reasonably require in 
the course of their business such as: 

� Product information including knowledge of new product development, changes to existing 
products, pricing packages or investment plans; 

� Information about a process surrounding a product upon which the customers are 
dependent to order, supply or manage a product or to develop a downstream product 
effectively;

� Information about technical features of a product such as technical standards, interfaces, 
and points of interconnection; 

� Information about product performance and reliability, and associated service level 
commitments, repair procedures etc. 

A requirement on the SMP operator to provide all of these types of information should be specified 
as part of the non-discrimination and transparency remedies associated with regulated access to 
the copper sub-loop and associated facilities. eircom’s retail arm must only have access to these 
types of information to the extent that similar information is available to external wholesale 
customers. 

Decisions on network standards, topology and deployment will be made by eircom well in advance 
of product development. As outlined previously these decisions fundamentally affect the 
investment and wholesale purchase decisions of other operators. Therefore any non-discrimination 
and supporting transparency obligations should also comprehend the network elements that might 
support regulated NGA services. 

Equivalent Ordering and Information Systems 

Vodafone considers that the optimal approach to ensure equal treatment in service provisioning 
processes is the imposition of an equivalence of input obligation. The SMP operator should be 
obliged to use the same ordering and information systems for ordering wholesale services by its 
own retail and its external wholesale customers, in which they have access to the same wholesale 
products and related services. The same systems and processes should also be used for the 
processes of maintenance and repair. 

If the same ordering and information systems are used for providing wholesale services any 
discrimination can be readily revealed, such as delays in supplying the wholesale service, repair 
times and the proportion of refusals to supply. 

SLAs and Associated Targets 
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Vodafone believes that in order to ensure that the same product is being offered to wholesale 
customers, the SMP operator should be required to enter into Service Level Agreements (SLA) 
with its customers. The performance of the service levels set out in the SLAs should be regularly 
measured through the publishing of Key Peformance Indicators (KPIs) showing the service levels 
of both internal and external service provisioning. SLAs and KPIs should be in place for all NG 
wholesale products, including access to the copper sub-loop. 

Reference Offer 

Vodafone believes that it is essential that the SMP operator is required to provide a fully detailed 
and transparent reference offer in a timely manner. Our views on the appropriate specification of 
reference offers are set out in response to other consultation questions in this response. 

Q44. Is a remedy requiring the publication of reference offers for specific NGA WBA 
products necessary and if so, what should be contained within such a reference offer? 
Please provide reasons for your answer. 

Vodafone agrees with the position of the NGA Recommendation that a reference offer should be 
published not later than 6 months after the imposition of an obligation to grant access. This will 
provide visibility to OAOs on the terms and specification of NG WBA products  in a timely manner 
which provides necessary visibility to assess the merits of competition on the basis of this form of 
wholesale access.  

Vodafone agrees with the NGA Recommendation that there be a requirement for the SMP operator 
to provide at least six months advance notice to OAOs of any changes that would allow it to 
modify/enhance its own retail products in the downstream market. This is necessary to avoid 
discriminatory behaviour on the part of the SMP operator through withholding details of changes 
such that there would be insufficient time for OAOs to adapt their own business plans and retail 
propositions. In the absence of this requirement there would be a considerable risk of exploitation 
by the SMP operator of its informational advantage in a manner that would confer an unfair 
advantage to its own retail arm.  

Q45. What arrangements should be put in place for the publication of a reference offer and 
how should it be kept updated in light of ongoing developments? Please explain your 
reasoning.

Vodafone agrees with the position of the NGA Recommendation that a reference offer should be 
published not later than 6 months after the imposition of an obligation to grant access. This will 
provide visibility to OAOs on the terms and specification of NG WBA products in a timely manner 
which provides necessary visibility to assess the merits of competition on the basis of this form of 
wholesale access.  

34



Vodafone Response - ComReg 11/40 NGA Remedies in Wholesale Regulated Markets 

Q46. What form of price control would be the most appropriate and proportionate means of 
establishing the price of WBA access? e.g. cost model (cost plus or retail minus), cost-
oriented benchmark, or allowing for commercial negotiation.  Please explain your 
reasoning.

Appropriate Form of Price Control 

Vodafone considers that the adoption of a cost oriented methodology using an appropriate cost 
model is the most appropriate and proportionate form of price control to implement to determine 
the price of WBA access. The SMP operator should be able to recover all relevant costs which 
have been efficiently incurred and no more. These costs should include a reasonable return on 
capital employed and where applicable (investments specific to NGA network deployment) this 
return should be adjusted to take account of the associated risks. 

Both a cost-plus model and a retail-minus margin squeeze test should be used in determining the 
appropriate regulated price of WBA access. The use of a retail-minus margin squeeze test in 
addition to a cost-plus model would act as a cross-check, and the model approach giving the 
lowest calculated access price should determine the access price. Vodafone considers that such 
an approach is necessary to ensure that the key regulatory objectives of avoiding the risk of 
excessive retail pricing and/or a margin squeeze of OAOs are met.   

Importance of Wholesale Price Structure 

In determining the appropriate price of WBA access, Vodafone considers that it is important that 
the structure of pricing in addition to the price level is taken into account. It is generally accepted 
across Europe that competition by OAOs on the basis of LLU has been stronger than competition 
on the basis of Bitstream wholesale inputs in the provision of current generation communication 
services. Vodafone considers that this is due both to the greater control of technical service 
characteristics and the much greater flexibility to offer differentiated retail tariffs arising from the 
relatively low per line marginal costs for OAOs allowed by the former type of wholesale access. 
There would therefore be considerable competition and consumer welfare benefits from ComReg 
ensuring that WBA access options with both of these key characteristics are available to OAOs in a 
NGA network environment (in those areas where use of physical unbundling wholesale inputs is 
unlikely to be commercially feasible).    

Accordingly Vodafone believes that NGA Bitstream services should include a VULA product that 
has a pricing structure comparable to that of existing LLU products. Essentially the VULA pricing 
structure must allow for reduced recurring line charges that form a relatively small proportion of the 
total costs to an OAO, with other charges which do not vary as directly with the number of lines 
(such as for installation, co-location, backhaul, systems interface costs etc.) being introduced or 
increased so as to account for the major proportion of total costs, thereby still allowing recovery by 
the SMP operators of its efficiently incurred costs overall. 

Vodafone would emphasis that the availability of a VULA product with this general pricing structure 
would be an additional, albeit key, access option for OAOs and would therefore complement rather 
than replace other NG WBA products. The detail of Vodafone’s views in relation to the appropriate 
approach to access pricing for WBA wholesale inputs is elaborated in the document “Wholesale 
Pricing for Next Generation Access Networks: A New Approach” commissioned by Vodafone from 
Towerhouse Consulting LLP and which is included as an appendix to this consultation submission. 

35



Vodafone Response - ComReg 11/40 NGA Remedies in Wholesale Regulated Markets 

Alternative Options for Price Control 

Vodafone does not consider that the potential alternative option of applying a cost oriented 
benchmark based on the determinations of other NRAs would be appropriate in setting the price 
for WBA access. Given differing conditions across countries (labour costs, asset lives, valuation of 
asset base, accounting methodology), a benchmarked rate for access WBA products in Ireland 
may not be closely related to the actual underlying efficient cost of providing access incurred by the 
NGA network owner(s) and could therefore lead to inefficient over-investment or under-investment 
in different forms of wholesale access.  

With respect to the third general option proposed by ComReg, Vodafone considers that given the 
likely strategic incentives for a dominant vertically integrated NGA network operator not to engage 
constructively with OAOS seeking access to properly specified and efficiently priced WBA products 
during a designated time period for negotiation, utilising this time period merely to delay the 
emergence of competition based on this form of wholesale access, the option of allowing for 
commercial negotiation is not an appropriate approach to adopt.  

Q47. If an effective internal separation of Eircom were to be implemented how should this 
impact on ComReg’s regulatory approach? 

Vodafone considers that a full and effective separation of Eircom into two independent companies 
operating in the wholesale and retail spheres respectively would, provided that there were 
guarantees regarding equivalence of access for all wholesale access seekers, represent a major 
change in market structure that would in principle permit lighter regulation. This step may also be 
beneficial in facilitating the emergence of an effective co-investment arrangement. 

As Eircom is not functionally or otherwise separated, Vodafone agrees with ComReg that 
guarantees of equivalence of access are not present. The issue of a significant move toward a light 
touch regulatory approach, either on an overall national basis or in certain geographic areas, does 
not therefore arise at present.  

Any such potential functional separation is likely to take some time to implement after a decision is 
made to do so and therefore this issue would be more appropriately addressed at that time and in 
the context of the actual circumstances of the separation.  

Q48. Do you believe that the costing methodology options for determining NGA charges as 
outlined above are relevant and appropriate? Please provide reasons for your response. 
Which is the most appropriate methodology and why? 

We support the position of the Commission NGA Recommendation on this issue, in particular we 
consider that the use of different cost bases for the calculation of cost oriented prices for replicable 
versus non-replicable assets, as referred to by the Recommendation, is the appropriate approach 
to use in Ireland. Non-replicable assets such as copper and ducts are never really replaced, but 
rather require ongoing maintenance, and their costing for the purpose of determining NGA charges 
should therefore be based on their maintenance costs rather than their replacement cost. This 
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approach will avoid over-recovery of cost by the vertically integrated incumbent while facilitating 
the penetration pricing by OAOs that will be required to drive significant take-up of ultra-fast 
broadband services over the NGA network at an early stage. 

As set out in the Frontier Economics document ‘Access Network Costing’ included as an Annex to 
this submission, Vodafone considers that the appropriate costing approach will vary according to 
the particular characteristics of the network components concerned. 

Q49. Should ComReg distinguish between new investment (such as NGA specific 
equipment) and legacy assets (such as trench) which are used in the provision of NGA 
services? Please explain your reasoning. 

Yes. Vodafone agrees in principle that ComReg should distinguish between new investment and 
legacy assets, although this may present practical challenges. 

Q50. What pricing issues might arise where the SMP operator is providing services over 
both copper and NGA networks concurrently? For example, duplicating infrastructure in the 
same geographic area for a temporary period or in different geographic areas. Please 
explain your reasoning. 

Vodafone foresees that a situation might exist where the volume of services carried on the legacy 
copper network would decline as the volumes associated with the NGA increase. In this 
circumstance the unit cost of the copper might appear to increase. In this case, consideration may 
need to be given to changing the treatment of copper based pricing to reflect the fact that the 
copper would be in the process of being wound down. This will depend on the circumstances that 
apply at the time and may best be considered in a future consultation at the appropriate time.  

Q51. Do you agree with the application of a risk premium as envisaged in the NGA 
Recommendation? As part of your response please address, insofar as possible, your 
views on the nature of any such premium, whether and how it could be measured and what 
its relationship to Eircom’s existing (or a potential split) WACC should be. 

Yes. Vodafone agrees that the application of a risk premium reflective of the risks faced by 
operators investing in NGA provided that this risk premium applies only to investments specifically 
required for roll-out of an NGA network. A risk premium should not in general apply to investment 
in infrastructure such as ducts or the copper access network as these have been, or are, incurred 
in the provision of current generation communications services where the associated investment 
risks are well known and lower than for NGA deployment. An exception may relate to any 
investment in upgrading ducts that is strictly necessary for fibre pull through. 

Vodafone has no objection in principle to the continued use of a WACC approach to determining 
the risk premium. We consider however that if this approach is used there now appears to be a 
strong rationale to adopt a split WACC between NGA/fibre specific assets and investments versus 
legacy assets/investments. This approach appears to be warranted at this time as the risks of NGA 
network investment are clearer now than when ComReg’s current decision on the appropriate 
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WACC for the SMP operator was made in 2008. Moreover there also appears to be a strong 
rationale for this approach in terms of the need to provide accurate price signals to encourage 
efficient investment in NGA specific assets. In this context we note that the current WACC of 
10.21% determined by ComReg for eircom was set at a level that takes account of the need to 
incentivise investment in next generation networks. The absence of any wide-scale rollout of a 
NGA network by the SMP operator to date indicates that the use of single WACC has not provided 
sufficient incentive for significant investment in NGA network assets.  

If a split WACC approach is adopted then it would appear to follow that the NGA specific WACC 
will be higher, other things equal, than if a common WACC for all investments – as currently 
implemented – were used. Consequently the regulated WACC for investments that are not 
specifically related to NGA deployment, such as ducts and legacy copper based assets, should 
relate directly to the well known and relatively lower risks of investment in such assets. The WACC 
for investment in these assets must omit any element of risk premium for NGA investments with a 
higher risk profile and should therefore, other things equal, be at a lower rate than if a common 
WACC for all investments were used. 

Q52. Do you agree with the NGA Recommendation that any risk premium should only be 
applied to NGA/fibre specific assets and not to legacy copper based assets (for example, 
FTTH versus FTTN)? 

Yes. Please see the response to question 51. 

Q53. Do you believe that the WACC ComReg Decision from 2008 remains appropriate and 
applicable for NGA investment and allows for sufficient return on investments made and to 
be made in the future? Please provide reasons for your response. 

Please see the response to question 51. 

Q54. Do you have any other observations or proposals in relation to NGA investment risk 
and whether there are mechanisms other than the WACC to account for risk in NGA 
wholesale pricing? 

Q55. Do you agree that the factors above identified are the most relevant mitigators of risk? 
Should such factors be taken into account when determining wholesale pricing 
arrangements and, if so how? Are any safeguards necessary? 

Vodafone is in broad agreement with the factors identified by ComReg as the most relevant 
mitigators of risk. We have no objection in principle of the use of long-term up-front supply 
contracts and volume discounts in sharing, and thereby reducing, the costs and risks of NGA 
network investments, where there is demand for such arrangements.  
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Any potential arrangements whereby OAOs make large up-front expenditures or pre-commit to 
paying for certain volumes of traffic or subscribers, irrespective of whether these volumes are later 
realised, effectively take on a proportion of the investment risks and thereby reduce the investment 
risk faced by the incumbent operator in rolling out an NGA network. This has clear potential 
economic and social benefits in terms for example of a NGA network with a greater geographic 
and population coverage than would have been deployed in the absence of such cost and risk 
sharing mechanisms. The implications of cost and risk sharing approaches in general (co-
investment, long term up-front supply contracts, volume discounts, full unbundling, and VULA 
wholesale products as proposed by Vodafone - with their low variable cost and high fixed cost 
structure) should therefore be reflected in the terms, including pricing, of access to NGA network 
infrastructure by those OAOs that undertake them.  It is appropriate that access prices for these 
arrangements should be reduced, and price structures adjusted where relevant, to reflect the lower 
risk premium resulting from risk sharing mechanisms. 

Vodafone agrees that the issue of geographic coverage is a key risk mitigation factor and that roll-
out of an NGA network initially in urban areas, where the scope for exploiting economies of scale 
and density are most favourable involves a significantly lower level of investment risk than NGA 
network investment that also included more rural areas in its early stages. 

Vodafone accepts that investment risk is likely to change over time as uncertainty in relation to 
factors such as the demand for services provided over NGA networks declines. We strongly agree 
with the position of the NGA Recommendation in relation to the need for the maximum possible 
level of clarity around how various possible changes in market conditions would be likely to 
influence subsequent changes to the risk premium for NGA investments. Moreover Vodafone 
considers that it is essential that a very high degree of transparency is provided by ComReg in 
relation to how its future policy on this issue may evolve in advance of the commencement of 
significant NGA network deployment if regulatory certainty is to be maximised.  

ComReg’s proposal that the application of risk premia to access pricing should be considered on 
an individual network element basis is appropriate given the very different risk profile of investment 
in fibre relative to investment in ducts. As the civil engineering infrastructure is the result of historic 
investment in the provision of existing services associated with the copper network, for which 
service demand is well-known and mature, no risk premium should be attributed to this network 
component in those forms of wholesale access of which it is a constituent part. 

Q56. In the context of upfront purchase commitments and volume discounts, are any 
safeguards necessary to ensure efficient investment and the development of effective 
competition? Please explain your reasoning. 

Yes. With regard to long term up-front supply contracts and volume discounts, we would agree that 
appropriate safeguards for investment and effective competition should be put in place. The criteria 
set out by ComReg in section 5.78 of the consultation would require that the prices set: 

� are not exclusive and do not limit access by other operators to the relevant wholesale 
product,

� do not create the potential for margin squeeze; 
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� only reflect the reduction of risk for the investor (i.e. the discount should not exceed the risk 
reduction)

� do not preclude the operator from engaging in secondary trading 

These criteria are in Vodafone’s view objectively justified and should guide ComReg’s assessment 
of the terms and pricing of upfront purchase commitments and volume discounts. This approach is 
necessary so as to maintain correct incentives for efficient investment in the various levels of 
wholesale access, and to sustain and extend competition. 

Q57. Do you believe that all the relevant and appropriate options were considered above 
regarding the main principles for a margin squeeze test? Please provide reasons for your 
response.

Yes. Vodafone considers that all the main relevant options in relation to the main principles for a 
margin squeeze test have been set out and considered by ComReg. 

Q58. Are ex-ante price controls or measures required in order to prevent margin squeeze? If 
so, what is the appropriate methodology to address margin squeeze and what factors 
should be considered by ComReg when specifying an imputation test (if this approach is 
deemed to be necessary)? Please explain your reasoning. 

Yes. Vodafone considers that it is essential that an ex-ante margin squeeze test is imposed by 
ComReg on the vertically integrated SMP operator in addition to cost oriented price controls for the 
various forms of regulated wholesale access. An appropriately specified margin squeeze test 
would act as an appropriate and necessary means of verifying the outcome of price controls 
determined on the basis of a cost oriented methodology and would also effectively minimise any 
scope for excessive retail pricing or foreclosure of competition in the downstream market. Where 
the margin squeeze test indicates that the price of any given form of wholesale access should be 
lower than that indicated by the outcome of the cost oriented methodology then Vodafone believes 
that the lower price implied by the margin squeeze test should be used. This would act to address 
any hidden source of margin for the SMP incumbent that may not have been accounted for in the 
cost oriented methodology used.   

We are in general agreement with the key features of a margin squeeze test as set out by ComReg 
in the present consultation. The use of a SEO (Similarly Efficient Operator) test is warranted in 
order to accurately take account of the significant and enduring scale differences between the 
vertically integrated SMP operator and OAOs including Vodafone. The use of an EEO (Equally 
Efficient Operator) test would set an inappropriately high threshold for the detection of a margin 
squeeze between the price of wholesale access and retail prices which, by adversely affecting the 
commercial feasibility of efficient but sub-scale OAOs, could seriously impede competition in the 
downstream market while providing inaccurate build/buy signals to entrants.  

Vodafone believes that the minimum market share for the margin squeeze test on a SEO basis 
should be set at 15% as this equates to the retail market share already held by the leading 
competitors to the SMP operator in the provision of existing fixed retail broadband services, and 
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could reasonably be regarded as a likely minimum medium-term target market share for other 
existing OAOs or potential new entrants. 

Vodafone considers that appropriate cost standard on which a margin squeeze test should be 
assessed is that of average total cost (ATC) as this most fully takes account of the central role of 
fixed costs in providing communications services. Vodafone considers that any methodology that 
failed to allow for a fixed cost allocation would not reflect the requirement for an OAO to earn its 
cost of capital, and this would greatly inhibit the scope for downstream competition by purchasers 
of the SMP operator’s regulated wholesale access products. 

It is our view that the margin squeeze test should apply to each individual product, rather than to a 
product range or portfolio. 

Q59. Should Eircom be required to maintain existing copper network infrastructure in 
parallel with NGA network upgrades? If so, then for what period of time? Under what 
circumstances could a shorter period of parallel operation be appropriate? 

Vodafone recognises that the decommissioning of facilities which currently support competition on 
the basis of unbundled access wholesale inputs is a necessary part of the move to the provision of 
NGA network based services in the medium to long term and is also key to the commercial 
feasibility of NGA network investment. However it is also appropriate that OAOs competing on the 
basis of current generation unbundled wholesale access inputs have the opportunity to earn a 
return on their investments. 

Vodafone strongly agrees with position of the NGA Recommendation in relation to the migrations 
from current generation copper products to NGA products, which we believe strikes the correct 
balance between these two factors, and we consider that it is appropriate for ComReg to adhere 
closely to the principles of the NGA Recommendation in its provisions for migration remedies. 

We agree that a 5 year advance notice period for closure of any existing WPNIA facility is 
appropriate as it broadly aligns with the time period envisioned for recovery of investments in 
unbundling of the local loop. A shorter period of notification could be allowed either as a result of 
commercial agreement, or where the SMP operator could make available fully equivalent access. 
This should take the form of an equivalent wholesale product (such as VULA) at a price which 
would allow existing users of unbundled wholesale access inputs to face the same economics as 
are available to them under existing arrangements.  

The SMP operator would then have the option to decide whether they wished to adhere to the 5 
year notice period and maintain facilities for competitors, or whether they wished to provide an 
appropriate virtual unbundled wholesale product which would allow them to accelerate 
decommissioning.

41



Vodafone Response - ComReg 11/40 NGA Remedies in Wholesale Regulated Markets 

Q60. What forms of fully equivalent access at the points of interconnection (such as 
exchanges), might justify an advance notice period for decommissioning of less than 5 
years? Please explain your reasoning. 

Please see the answer to question 59. 

Q61. In an NGA setting, what are the most appropriate migration paths that need to be put 
in place and what are the main technical, operational or commercial issues that would need 
to be addressed? Please explain your reasoning. 

Q62. Are commercial arrangements likely to lead to the most effective outcome in ensuring 
that an efficient and transparent migration process takes place? Please explain your 
reasoning.

Commercial arrangements, in the absence of regulation and a regulator prescribed migration 
framework, are unlikely to lead to the most effective outcome in ensuring that an effective migration 
process occurs. In the absence of regulation it is not clear that the vertically integrated SMP 
operator would have clear or sufficient incentives to facilitate seamless migration from current 
generation ULL products to NGA network based wholesale inputs with at least equivalent 
functionality and economics as wholesale access seekers would then be in a position to compete 
effectively against the SMP operator’s own retail arm. Regulation will therefore have a central role 
to play in the process of effecting an optimal migration process.  

Q63. How should ComReg ensure that the systems and procedures put in place by Eircom, 
including operating support systems, are designed so as to facilitate the switching  of 
alternative providers to NGA-based access products? Please explain your reasoning. 

Vodafone believes that formulation of effective mechanisms for ensuring the appropriate system 
design would require iterative engagement between stakeholders and that this might best be dealt 
with through an industry forum, the output of which would be an advanced draft for the purposes of 
final consultation by ComReg.  

Q64. What would be an appropriate and proportionate regulatory approach for ensuring that 
information around Eircom’s network  and its extension plans are made available to WPNIA 
and WBA access seekers? Please consider issues regarding commercial sensitivity and 
network integrity when explaining your reasoning. 

It is clear from recent press announcements that eircom is making NGA investment decisions and 
promulgating these to its retail arm without wider industry visibility. In light of this empirical 
evidence the current transparency and non-discrimination mechanisms appear to be inadequate.
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Q65. What should be the format and level of detail to be contained in the network 
information above and how can the strict confidentiality of such information be maintained? 
Please explain your reasoning. 

Vodafone believes that formulation of effective processes and mechanisms for the dissemination of 
network information would require iterative engagement between stakeholders and that this might 
best be dealt with through an industry forum, the output of which would be an advanced draft for 
the purposes of final consultation by ComReg. 
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Executive Summary 

With the finalization of the EC’s NGA Recommendation there is much debate about how 
to best deliver the next generation of high-speed broadband networks. Actual FTTH roll-
out, however, remains limited in Europe, with most of it based upon GPON technology.   

The high capital costs and the long asset life of fibre mean that the technology choices 
made today will dictate the forms of competition and regulation that develop in these 
markets for years to come. 

This report examines the cost differences and competitive outcomes for different FTTH 
technologies to determine the impact different technology choices might be expected to 
have on prices, market entry, penetration and market shares over the long term. Under-
standing these issues should help policymakers decide whether they should be incen-
tivising particular technology choices today in order to maximize consumer surplus and 
total welfare in the future.  

The various technology scenarios we modelled are: 

Technologies suitable for unbundling1: 

Incumbent Competitor (Entrant) 

Ethernet P2P2 Fibre LLU at MpoP 

GPON over P2P3 Fibre LLU at MPoP 

WDM PON WDM unbundling at Core Nodes 

 

Bitstream-only technologies4: 

Incumbent Competitor (Entrant) 

GPON Bitstream access at Core Nodes 

GPON Bitstream access at the MPoP 

 

                                                
 1 While these technologies have been modelled on the basis of entrant unbundling, this does not pre-

clude, of course, additional bitstream-based entry. 
 2 P2P – Point-to-Point; PMP – Point-to-Multipoint. 
 3  This consists of a physical Point-to-Point architecture but with the incumbent using GPON plant “mov-

ing the splitters back” to the MPoP with dedicated fibre links in both the drop and feeder segments.  
Further details are provided in Chapter 2. 

 4 Due to the underlying Point-to-Multipoint fibre plant GPON cannot be unbundled at central sites. Ac-
cordingly wholesale access is bitstream-only. 



2 Architectures and competitive models in fibre networks  

The modelling approach 

Our basic cost modelling relied upon a bottom-up cost modelling consistent with a 
Greenfield Long Run Incremental Cost approach5. We considered both a static model 
where the relevant FTTH roll-out is completed and the network has (fully) substituted 
the copper access network and a dynamic approach which considered the time path of 
investment according to a particular roll-out over time.  For purpose of this study we 
created a hypothetical country of approximately 22 million households referred to as 
“Euroland”. We defined 8 areas or clusters, each having typical network parameters 
derived out of detailed geo-modelling of access networks in several actual European 
countries. To determine the extent of viable roll-out we then modelled the total cost of 
providing NGA services in each cluster and assessed its profitability against demand 
represented by a typical ARPU of €44.25 per customer per month while entrants earned 
a 5% lower ARPU.6   

These cost modelling results provide an indication of the competitive conditions we 
might expect in the NGA market for each technology as the critical market shares for 
viability indicated the potential number of competitors which could be supported. 

We then developed two competition models which show the strategic interaction be-
tween the infrastructure provider and its competitors allowing end-user prices, consum-
er and producer surplus for all technologies to be compared.7 We considered models 
both with and without a second vertically integrated broadband infrastructure (repre-
senting cable) to which no other firms have access. The “with cable” model is known as 
"No-Hinterland", while that without cable is the "Hinterland" model. In both types of 
models the number of entrants is determined endogenously. 

Overall results 

Our overall results reveal a clear distinction between technologies that can be physically 
unbundled and those bitstream-only technologies that cannot.  

1. Scenarios based on networks suitable for unbundling generate greater con-
sumer surplus and total welfare than those based on GPON bitstream ac-
cess.  

While our results are less clear on which technology suitable for unbundling should be 
preferred, this is an important conclusion for European policymakers because it sug-

                                                
 5  As there often is available infrastructure from existing networks which may be reused to generate 

investment savings we also undertook Brownfield sensitivity calculations. 
 6 In the dynamic extension of the model we accounted for growing demand over the 20 year period of 

the model up to a maximum of 70% penetration. 
 7 In our competitive models, the incumbent owns and invests in an FTTH network to which entrants 

must obtain access in order to provide NGA services. As we found that infrastructure replication is on-
ly theoretically viable in the densest cluster we do not consider it to be of major relevance to FTTH 
competition so did not consider it further. 



 Architectures and competitive models in fibre networks 3 

gests that the current trend – towards bitstream-only GPON – is clearly inferior to any 
option that is suitable for unbundling. Such architectures, whether P2P, GPON over 
P2P or WDM PON would deliver greater consumer surplus and total welfare. P2P archi-
tectures are available today, but WDM PON would require the adoption of new stand-
ards in Europe. 

In addition, we find in our modelling that 

2. GPON (i.e. closed and not suitable for unbundling) is only about 10% cheaper 
to roll-out than Ethernet P2P so open technologies can achieve the same 
coverage as closed GPON. In our basic model, the benefits of Ethernet P2P 
outweigh the additional investment costs and deliver higher consumer surplus 
and total welfare.  

3. Proper pricing for wholesale access is essential, with a particularly strong im-
pact on the unbundling options. Increasing wholesale prices by 10% can have 
a significant impact on the critical market shares for entrants and their com-
petitive coverage at the given ARPU.  

4. Under other assumptions, WDM PON would be the best choice if that tech-
nology becomes commercially available for the access network. 

Networks suitable for unbundling generate greater consumer surplus and total 
welfare. 

The table below summarizes our basic model results for monthly consumer surplus 
(CS) and total welfare (W) per month.  

   Hinterland (“no cable”) No-Hinterland (“with cable”) 

Scenario Entrants 

CS W 

Entrants 

CS W 

Mio € Rank Mio € Rank Mio € Rank Mio € Rank 

P2P unbundling 3 243.1 2 279.2 2 4 466.9 1 490.3 2 

GPON over P2P 
unbundling 3 245.6 1 283.6 1 3 434.0 2 493.8 1 

WDM PON un-
bundling 4 240.5 3 270.8 3 4 431.2 3 473.9 3 

GPON Bitstream 
Core 4 216.8 4 247.7 4.5 4 400.5 5 445.7 4.5 

GPON Bitstream 
MPoP 3 208.6 5 245.4 4.5 4 416.0 4 445.1 4.5 
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In terms of total welfare, P2P architectures provide the best results, with GPON over 
P2P unbundling narrowly beating Ethernet P2P unbundling, while WDM PON ranks 
consistently third both for total welfare and consumer surplus, usually with a significant 
margin.8 The two bitstream scenarios compete for last place.  

We ran a number of sensitivities in addition to the base-case results reported in the ta-
ble above including the quality of service deliverable by the various architectures, cus-
tomers’ willingness to pay for greater quality and the incumbency advantage.  Consider-
ing the consistency of rankings for consumer surplus and total welfare across these 
sensitivities we found: 

(i) WDM PON unbundling always comes up among the best; 

(ii) P2P unbundling shows a variable ranking, but is usually in the first tier; 

(iii) GPON over P2P unbundling is also quite variable but mostly ahead of 
P2P; 

(iv) GPON with bitstream access at the core is as variable as P2P, but it 
shows up mostly in the second tier and would rank even worse under 
weak regulation; and  

(v) GPON with bitstream access at the MPoP is always among the lowest-
ranked. 

In every scenario we modelled, the technologies suitable for unbundling ranked well 
above the bitstream-only options.   

The additional cost involved in rolling out P2P is only about 10% higher than the 
one associated with closed GPON: technologies suitable for unbundling can 
achieve nearly the same coverage as closed GPON architectures. 

Incumbent coverage of FTTH could reach up to 64% of the population with no noticea-

ble difference between architectures suitable for unbundling and GPON. 

We assume that the fixed network can reach a market share of up to 70% of the total 
potentially addressable market with the remainder representing DOCSIS 3.0, mobile 
broadband and non-subscribers. On this basis and assuming our ARPU projections, an 
incumbent operator can profitably cover a significant part of Euroland with FTTH - about 
50% of the population could be covered with P2P or WDM PON while about 64% could 
be covered with GPON over P2P (or closed GPON). If WDM PON customer premises 
equipment (CPE) costs could be reduced to the level of GPON CPE, this technology 
could also cover around 64%. If ducts are available for re-use, coverage can generally 

                                                
 8 The margin is narrow for CS in the Hinterland model, because here WDM PON has 4 entrants, while 

the two P2P scenarios only have 3 entrants. 
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be extended one additional cluster (Less Suburban) with the greatest impact on the 
WDM PON case. 

The cost comparison of our five scenarios has shown that overall GPON is the cheap-
est technology, followed by GPON over P2P, WDM PON and P2P.9 A P2P fibre archi-
tecture requires only slightly higher costs than a closed GPON architecture in the range 
of 10%, reducing to around 7% if one takes account of the relative timing of investment 
between architectures. GPON over P2P generates savings compared to an Ethernet 
P2P architecture further reducing its investment gap with closed GPON. 

This result can be understood because the network elements which cause the highest 
investment requirements, in-house cabling and drop cable, account for ~75% of total 
investment and these do not differ between any of the architectures. 

Cost items like energy and floor space exhibit significant differences among architec-
tures. Ethernet P2P causes nearly double as much energy cost at the MPoP as GPON 
and nearly 6 times higher energy costs than WDM PON (in terms of present value). 
P2P has more than 2.5 times higher floor space costs than closed GPON and nearly 90 
times more than WDM PON. These apparently huge differences, however, only have a 
very limited impact on the overall cost performance of different architectures because 
the cost share of each of these factors is not more than 1%.  

Proper pricing for access is essential. 

In our basic models we assume that wholesale access charges are determined accord-
ing to a Greenfield BU-LRIC cost standard. However, as the policy approach to whole-
sale charges as well as national specificities, topology, the speed of deployment and 
copper switch-off will all, of course, influence these wholesale prices which should not 
be simplistically interpreted as the ‘right’ price for fibre access.  

Because of information asymmetries between the incumbent and the regulator, identify-
ing the proper level of the LRIC in a newly emerging network may be a difficult task. 
Furthermore, there is currently a policy debate on explicitly deviating from LRIC to in-
centivize FTTH investment. Entrants may have to pay a mark-up on the LRIC based 
wholesale access charge. We have tested the impact of such policies on competition 
and welfare on the basis of our modelling approaches. 

We find that, based on a given ARPU, increasing the wholesale prices moderately by 
10% has a significant impact on the critical market shares and the competitive coverage 
with the strongest effects occurring in the P2P unbundling scenarios at the given ARPU. 
The competitive business model would become unviable except in the two most urban 
areas (18% population coverage). In the bitstream access scenarios the viability of 

                                                
 9 With the exception of the densest urban cluster where WDM PON and GPON over P2P switch ranks, 

this is consistent over the relevant clusters. 
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competition is removed from the Suburban area- some 11% of the total population. The 
general increase in critical market shares indicates a lower number of potential competi-
tors and an increase in risk of insufficient market entry. 

Under other assumptions WDM PON could be the best choice, if that technology 
becomes commercially available for the access network. 

The ability to consolidate MDF locations should make WDM PON even more attractive 

to incumbents. 

As WDM PON is expected to enable far longer line lengths and much higher splitting 
ratios, an incumbent rolling out WDM PON will be able to close many MDF locations 
and greatly aggregate demand in the remaining nodes. The incumbent might then be 
expected to realise profits when selling former MDF locations. Such profits have been 
integrated into our analysis by diminishing the discounted total expenses of rolling out 
WDM PON. With these profits incorporated into the analysis, WDM PON becomes the 
most attractive architecture in Cluster 1, becomes second in Cluster 2 and generally 
reduces the difference to GPON significantly. This may, however, strand the assets of 
entrants who have invested in active equipment at the MDF. 

The relative performance of WDM PON is strongly influenced by the cost of customer 

premises equipment (CPE). 

WDM PON viable market shares are actually lower than bitstream across the first 4 
clusters but then jump significantly in Cluster 5 (Suburban). Should WDM PON vendors 
be able to reduce CPE prices to the level of GPON CPE the critical market shares for 
viability would be significantly reduced and coverage could be extended by one cluster 
to Cluster 6 - equivalent to the coverage achievable by GPON and at a slightly lower 
viable market share. Entrants could penetrate to Cluster 5 (Suburban) with viability at 
only 12% market share compared with 16% or 28% for GPON bitstream access at the 
core or MPoP respectively. Generally, WDM PON would then rank first as a technology. 
Getting WDM PON CPE costs down will require activity in the standards arena. 

Notwithstanding these potential developments of WDM PON, the relative attractiveness 
of it against P2P is strongly influenced by assumptions made on consumers’ willingness 
to pay for additional quality, the advantages conferred to the incumbent by its brand 
(known as the incumbency premium) and the technical performance which may be 
achieved by WDM PON. If, by the time the network is fully rolled-out (after about 10 
years) consumers ascribe a high value to ultra high speeds and strongly differentiated 
retail offerings, then the additional cost of P2P is a price worth paying. If, on the other 
hand, consumers ascribe only a small value to these attributes, or entrants cannot 
reach the market shares required for viability, then the savings achievable under WDM 
PON, while still allowing a form of unbundling, make WDM PON the best technology to 
maximize consumer surplus and total welfare.   
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1 Extended Summary 

FTTH architectures 

1. In this study we consider and evaluate NGA architectures which meet the foresee-
able future bandwidth demand and allow for highest bandwidth and quality for end-
users and which no longer rely on copper cable elements. These are FTTH archi-
tectures only. From all available FTTH architectures we concentrate on the two 
most relevant architectures in Europe, Ethernet Point-to-Point and GPON. In order 
to overcome some restrictions and weaknesses being discussed for GPON we also 
include into our considerations two (G)PON variants, one implementing GPON on 
top of a passive Point-to-Point fibre plant and a future version of PON, increasing 
the bandwidth and quality of the current PON systems by using WDM technology 
on a Point-to-Multipoint fibre topology. 

2. We assume the incumbent to be the investor in the NGA network infrastructure. 
Competitors (new entrants) face the same (efficient) cost if they offer FTTH ser-
vices on the basis of wholesale access to the incumbent’s network, but may 
achieve a lower ARPU. If the NGA architecture is based on a Point-to-Point fibre 
plant we have modelled the competitors as using unbundled fibre loops as the 
wholesale access service. If the architecture is based on a Point-to-Multipoint fibre 
plant, we consider an active wholesale access at the MPoP or at the core network 
node locations. In total we consider the architectures and wholesale scenarios as 
presented in Table 1-1. 

Table 1-1 Overview of the architecture scenarios considered 

Scenario name Incumbent architecture Competitor (Entrant) 
wholesale base 

P2P unbundling Ethernet P2P Fibre LLU at MPoP 

GPON over P2P unbundling GPON over P2P Fibre LLU at MPoP 

WDM PON unbundling WDM PON WDM unbundling at Core Nodes 

GPON bitstream core GPON Bitstream access at Core Nodes 

GPON bitstream MPoP GPON Bitstream access at the MPoP 

 

3. A P2P FTTH fibre architecture deploys individual fibre access lines from the MPoP 
to each customer home. The complete fibre capacity is available for each customer 
in the subscriber access network since every customer has a dedicated fibre from 
his home to the MPoP. Because of the uncertainties of the future bandwidth needs 
of residential and business customers this Point-to-Point fibre plant appears to be 
the most future proof solution, since the use of the full optical spectrum per fibre is 
not restricted by any intermediate technology. MPoPs can serve more fibre links 
than the largest copper MDFs, which causes therefore no problem of manageabil-
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ity. In this architecture the capacity of the fibre can easily and flexibly be expanded 
by dedicated port equipment. The architecture supports a high security standard. 

4. A P2P architecture provides easy unbundled access to the individual fibre line at 
the MPoP. The competitor just has to install his own Optical Distribution Frame col-
located at the incumbent’s MPoP, where he then operates his own Ethernet Switch. 

5. The GPON technology is designed for Point-to-Multipoint fibre plants. It concen-
trates the traffic of a significant number of customer access fibres at an intermedi-
ate optical splitter location (DP) onto a single backhaul fibre. Optical splitters may 
be cascaded in order to optimize the fibre count and to adapt it to the end customer 
distribution. Thus, the fibre plant strongly depends on the optical power budget and 
the maximum splitting factor. The fibres from the splitters are connected to the cus-
tomer side of the ODF in the MPoP and patched there to the appropriate OLTs. 
The OLTs are connected to an Ethernet switch which is the interface to the concen-
tration network. Especially during ramp-up when only few potential customers have 
become subscribers to the FTTH network this architecture still has considerable 
spare capacity. GPON systems offer a downstream bandwidth of 2.5 Gbps as 
shared capacity. In the case of 64 end customers per splitter thus the system sup-
ports an average capacity of 40 Mbps for each user. GPON architectures concen-
trate the traffic onto fewer electronic interfaces at the Central Office than Ethernet 
P2P. These active components are more complex and more expensive than P2P 
components, but fewer components are needed. Also the end-user devices are mo-
re expensive.  

6. GPON systems are more vulnerable to illegal interception, denial of service attacks 
and more difficult to repair because all users connected to one splitter share the 
same bandwidth. GPON architectures are well suited to asymmetric traffic, inas-
much upstream and downstream bandwidths differ due to the inherent upstream 
communication collision. A preponderance of downstream traffic over upstream has 
so far been the typical residential behavior. Insofar as customer demand moves 
more towards symmetric traffic patterns, the GPON architecture loses relative per-
formance. The ability of GPON to serve end customers with individual services and 
bandwidth guarantees is restricted. An increase in bandwidth can be achieved by 
reducing the splitting factor (the number of customers per OLT) and/or by allocating 
fixed bandwidth through the OLT administration, or even supplying TDM based 
services. But the more bandwidth that is allocated to a particular customer, the less 
that is available to be shared by the others. 

7. GPON, deployed with splitters in the field, can at present only be unbundled at the 
splitter locations close to the end customers. Fibre sub-loop unbundling is not con-
sidered in this study as it does not appear to support a sufficiently profitable com-
petitor’s business model. 
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8. Instead of unbundling we consider two bitstream access scenarios in the GPON 
case, bitstream access at the core network level and at the MPoP level for the 
competitors’ wholesale access cases. The main difference between these scenari-
os is that the bitstream access at the core level includes the transport through the 
incumbent’s concentration network while in the scenario bitstream access at the 
MPoP the competitor has to use his own concentration network and may obtain a 
transparent, non-overbooked bandwidth from the MPoP to his end customers, re-
sulting in higher product quality and the ability of independent product design com-
pared to GPON bitstream access at core nodes. But since the competitor still de-
pends on the incumbent’s active components, this quality improvement will not 
achieve the degree of unbundled fibre local loops. 

9. GPON can also be implemented on top of a Point-to-Point fibre architecture by 
“moving the splitters back” into the central MPoP location and having dedicated fi-
bres in both drop and feeder sections. We consider this combined P2P/GPON ar-
chitecture because it has the potential to combine advantages of both worlds. All fi-
bres are terminated on the customer sided ports of an ODF and are accessible per 
patch cables. So every customer still has a dedicated fibre line to the MPoP, thus 
opening all future fibre and optical spectrum uses one may imagine and also allow-
ing individual use of a single fibre as described in the P2P scenario. Beside this 
additional option individual customer demand may be served out of the GPON fea-
tures as described before, whereby the reduction of the splitting ratio could be 
achieved in an easy manner at the central site just introducing new splitters without 
affecting the fibre plant in the field. Locating the splitters at a central site allows a 
more efficient use of the splitters and the OLTs during the roll-out of the services 
(ramp-up). This generates not only positive cash flow effects but also reduces 
some risk of investment. The flexibility of the Point-to-Point fibre plant allows one to 
exchange the transmission systems smoothly over time, customer per customer, if 
that looks favourable, and thus reduces the supplier dependency of the operator. 

10. The associated wholesale product we have considered in this study is an un-
bundled fibre loop. From a wholesale perspective GPON over P2P is identical with 
the Ethernet P2P case because it refers to the same P2P outside plant. 

11. The fourth architecture we consider and assess is WDM PON. This technology 
would allow dedicated wavelengths for each customer, resulting in higher band-
width compared to GPON. Each of these WDM PON wavelengths is announced to 
support 1 Gbps bandwidth, which can be administered by one or more WDM PON 
OLTs, operated by different carriers, thus allowing one to unbundle the wavelength. 
A single OLT will here support up to 1,000 wavelengths with 1 Gbps capacity each 
in a symmetric manner. The fibre plant may bridge a distance of up to 100 km al-
lowing one to close down all the existing MDF locations except those few for the 
core network. With this type of WDM PON architecture we have a dramatic in-
crease of dedicated bandwidth per end customer (from 40 Mbps to 1 Gbps) but the 
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bandwidth peak per customer is reduced to 1 Gbps compared to 2.5 Gbps in the 
shared GPON case. 

12. WDM PON enables a specific unbundling option at the core locations. The associ-
ated wholesale access considered is an active line access at the core level, which 
we call “WDM PON unbundling”. 

13. Table 1-2 provides our assessment of the relative performance of the four fibre 
NGA architectures considered in this study on the basis of 10 key performance in-
dicators. This assessment still is qualitatively. Insofar as the indicators relate to in-
vestment and cost they will be quantified in a cost modelling approach developed 
for this purpose. Thereby also the relative importance of the indicators can be and 
will be taken into account. 

Table 1-2: Comparison of access architectures considered 

 

14. We have not considered and assessed FTTN/VDSL, Active Ethernet, Multi-fibre 
deployment, FTTB and EPON technologies in this study. These technologies either 
do not match the long-term capacity requirements of FTTH (FTTN, Active Ethernet, 
FTTB), are less flexible in customer individual solutions and not or only rarely used 
in Europe (EPON) or we have dealt with them already extensively elsewhere (Multi-
fibre deployment). 

P2P GPON over
P2P GPON WDM PON

Fibre count drop / feeder / / / /

Bandwidth per customer / 
capability for symmetry / / / /

Max distance from MPoP
to customer 10-40km 20km 20km 100km

Ability to cater to 
business customers

Future-proof

Security

Degree of vendor-
independency

Energy consumption 
MPoP

Fault identification and 
repair

Floorspace demand at 
MPoP

Relatively poorRelatively good
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Modelling approach 

15. We have developed three partly interlinked modelling approaches to analyze the 
impact of different architectures and wholesale scenarios on investment, cost, prof-
itability, reach, competition, market shares, pricing and welfare. We have used a 
steady state cost model that feeds cost functions into a strategic competition mod-
el. In addition, we have analyzed the impact of a ramp-up over time as an exten-
sion of the steady state model, the dynamic model. This model is not connected 
with the competition model. Figure 1-1 shows the relations between the three mod-
els and their primary outputs (grey). 

Figure 1-1: Overview of modelling framework 

 

 

 

16. Our basic modelling relies upon an engineering bottom-up cost modelling ap-
proach. We have modelled the total cost of the services considered under efficient 
conditions, taking into account the cost of all network elements needed to produce 
these services in the specific architecture deployed. This approach is coherent with 
a Long Run Incremental Cost approach as applied in regulatory economics. 

17. Our model consists of a static and a dynamic approach. In the static model we 
compare the cost of a specific NGA deployment in a steady state. In the steady 
state the roll-out is completed and the FTTH network has (fully) substituted the 
copper access network. By increasing the market share in percent and comparing 
the resulting cost per customer with the fixed average revenues per customer we 
determine the point, where, if at all, the revenues equal the cost. This is the “critical 
market share” necessary to make the NGA business profitable and hence it deter-
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mines the viability range of a network operator. Therefore we model the complete 
value chain of the operators. Contrary to the steady state model the dynamic ap-
proach considers the time path of investment according to a particular roll-out as 
well as the re-investment pattern. 

18. According to the chosen LRIC approach we calculate the cost of each of the four 
architectures considered following a Greenfield approach. This means that the in-
vestor will construct a new, efficient state of the art network from the scratch, as-
suming that current existing infrastructure, if included in the new network, has to be 
considered at full current cost. However, in reality there often is available infrastruc-
ture from legacy networks which may be reused to generate investment savings. 
This possibility could have an impact on the investment decision. We analyze this 
aspect in a sensitivity calculation.  

19. For purpose of this study we decided not to choose a dedicated European country 
but chose a settlement structure which is typical for European countries and de-
signed the hypothetical country for approximately 22 million households or a popu-
lation of around 40 Mio. inhabitants. This country is referred to as “Euroland”. We 
have defined 8 clusters, each having typical structural access network parameters 
derived out of detailed geo-modelling of access networks in several European 
countries on a nationwide basis. The geo-type characteristics rely on exact data 
from several countries. In that sense, “Euroland” is a generically representative Eu-
ropean country. The clusters are composed in a way that they address similar 
numbers of potential subscribers. 

20. To assess the relative performance of fibre technologies we modelled the total cost 
of providing NGA services. The access network is modelled in detail in a bottom-up 
approach. The cost model follows a Greenfield approach for all network elements. 
As a sensitity we also developed results of a Brownfield approach where the in-
cumbent is able to save investment by using existing infrastructure without oppor-
tunity costs. Concentration and core network costs are approximated by a cost 
function consisting of fixed and variable costs. Besides scaling these cost functions 
they are the same for the incumbent and the entrant. Demand is represented by an 
ARPU per customer and month representing a relevant service customer type mix 
and amounts to 44.25 €. Due to brand and other competitive disadvantages en-
trants are assumed to achieve a 5% lower ARPU. Wholesale prices of the various 
access models are based on the LRIC of the network elements of the incumbent. 
They are calculated at a take-up rate of 70% of the FTTH network, a rate which is a 
bit less than the market share of the fixed network for all access lines today. 

21. The different NGA architectures have a different time pattern of the investment re-
garding certain network elements. The steady state analysis is not able to cover 
this aspect. It may, however, have some impact on the relative (financial) perfor-
mance of the architectures. We have therefore also developed a dynamic approach 
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which takes into consideration a ramp-up period to deploy the FTTH network. Be-
sides a network deployment period this approach also takes into consideration that 
demand will be growing over time to reach the target level of a 70% take-up. The 
model takes a 20 year perspective and therefore also takes replacement invest-
ment of the electronic equipment into consideration. 

Profitable coverage – Greenfield approach 

22. We assume that the fixed network can reach a market share of up to 70% of the 
total potentially addressable market (access lines), an incumbent operator can prof-
itably cover a significant part of Euroland with FTTH. The area of profitable cover-
age is relatively invariant of the FTTH architecture which is deployed: 

� P2P and WDM PON can be profitably rolled out up to our suburban Cluster 5 or 
for 50.7% of the population. 

� GPON over P2P and GPON can (theoretically) even be deployed up to our Less 
Suburban Cluster 6 corresponding to 64.4% of the population. 

23. Even theoretically, a FTTH infrastructure can be replicated by a second investor 
only in the Dense Urban Cluster 1 or for 8.1% of the population. In all other viable 
areas the FTTH investor needs a critical market share of close to or above 50% to 
become profitable. 

Profitable coverage – Brownfield approach 

24. An incumbent usually can use existing network infrastructure to deploy a new fibre 
network. Potential savings due to existing infrastructure relate to trenches, ducts 
and manholes in all network segments. Potential investment or cost savings de-
pend on the degree of ducting, the availability of (sufficient) spare capacity, the age 
structure of the passive network infrastructure and the degree of aerial deployment, 
where no savings through the use of already existing ducts can be achieved. 

25. We assume that, where existing ducts are available, these ducts on average al-
ready have an average age of half of the equipment life time. Thus the use of exist-
ing ducts reduces the investment by (up to) 50%. Potential investment savings de-
pend on the network segment and the architecture. We assume the following 
saving factors: 

� up to 50% in the backhaul (up to 100% ducts usable), 

� up to 50% in the feeder (up to 100% ducts usable), 

� up to 25% in the drop segment (up to 50% ducts usable). 
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Potential savings differ by architecture only in the feeder segment, for which we as-
sume 

� 10% for P2P and GPON over P2P (many fibres in the feeder segment) 

� 50% for GPON and WDM PON (strongly reduced fibre count in the feeder seg-
ment) 

� In the drop segment potential savings increase with customer density (due to 
less aerial and more ducts in the dense clusters). 

26. Lower investment requirements in a Brownfield approach enable incumbents to 
increase the profitable coverage with P2P and WDM PON up to the Less Suburban 
Cluster 6. 

27. For all technologies total costs and critical market shares decrease. The strongest 
effects occur for the WDM PON architecture. Total network costs here decrease by 
5% (Cluster 1) to 11% (Cluster 8). The lowest cost savings occur with P2P from 4% 
(Cluster 1) to 7% (Cluster 3). Cost savings for GPON are higher than for P2P but 
lower than for WDM PON, and range from 5% (Cluster 1) to 9% (Cluster 4). 

28. The investment savings become more transparent by segment: 

� The effective reduction in the drop segment ranges from 7% to 20% depending 
on the cluster, and is similar for all architectures, since the architectures do not 
differ in this segment and the differences between the clusters depend on the 
different degrees of aerial cabling per cluster. 

� In the feeder segment, the savings for P2P are around 7% and for GPON 
around 40%, because the probability of finding sufficient empty duct space for 
the higher fibre count of P2P is lower. 

� The savings in the backhaul segment amount to around 40% for WDM PON, 
since all fibres fit into existing ducts. 

29. Even if one assumes a more aggressive approach by doubling the investment cost 
savings, this would not expand the area of profitable coverage beyond Cluster 6 for 
any of the architectures. 

Potential for competition 

30. Competition cannot follow the incumbent in all areas of the FTTH roll-out. Inde-
pendent of the network architecture and the access scenario considered, the viabil-
ity of any competitive model ends at least one cluster less than the viability of the 
incumbent’s roll-out (also the theoretic maximum for the competitors). 

31. The critical market shares of the different scenarios indicate that in all architectures 
and competition scenarios potentially several competitors could survive in the mar-
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ket. The highest potential number of competitors may occur in the case of GPON 
bitstream access and WDM PON wavelength unbundling at the core. 

32. As expected, business models on the basis of unbundling require (significantly) 
higher critical market shares than business models based on bitstream access. The 
unbundling model requires already a critical market share of 24% in Cluster 3, while 
bitstream access is viable at 4% to 8% critical market share in the same cluster. 

33. Because the cost curve of competitors is relatively flat in the relevant range, only 
slight changes in the relevant parameters (e.g. ARPU) have a strong impact on the 
profitability. In case of unbundling, for instance, the critical market share jumps from 
10% in Cluster 2 to 24% in Cluster 3. The structure of the cost curves in the rele-
vant range makes unbundling a riskier business model than bitstream access. 

34. If the wholesale prices also reflect the investment savings of the incumbent then 
costs and critical market shares of competitors decrease in all competition scenari-
os. In addition, they can also expand competitive coverage by one cluster with the 
exception of the LLU scenarios. 

35. We have calculated the impact of deviations from LRIC based wholesale prices on 
the structural conditions of competition. Even a moderate increase of the wholesale 
prices by 10% reduces the viability of competition and the competitive coverage in 
most cases. The most significant impacts occur in the LLU unbundling scenarios. 
Critical market shares of competitors in all scenarios increase significantly. 

36. Similar effects occur if the wholesale prices are calculated at a 60% take-up rate of 
the FTTH network instead of 70%. Wholesale prices will then increase by 10% to 
13%. 

Investment and cost differences 

37. GPON requires the lowest investment compared to all other architectures which we 
consider. This result holds for each cluster (subscriber density). WDM PON shows 
the second lowest investments. The investment deltas between P2P and GPON, 
however, remain moderate and range from 2% (Cluster 8) to 14% (Cluster 1). 

38. GPON over P2P generates relevant savings compared to a P2P architecture and 
requires only moderately more investment compared to GPON. 

39. The overall investment deltas between the architectures are relatively small be-
cause the network elements which cause the highest investment requirements, in-
house cabling and drop cable, account for ~75% of total investment and do not dif-
fer between architectures. 
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40. In order to better understand the relation between the architectures, it is worthwhile 
to look at the investment deltas in the different network elements. The main reason 
for the advantage of GPON compared to P2P and GPON over P2P results from the 
lower investment in port electronics at the MPoP. Feeder investment can become 
up to double as much for P2P than for GPON. However, feeder investment differ-
ences become relatively small in less dense clusters as the additional fibres for 
P2P do not necessitate additional civil works but cables only. This difference is 
overcompensated by the use of splitters in the outside plant for GPON. WPN PON 
suffers from the highest investment in CPE. P2P requires more than two times 
higher floor-space investment at the MPoP than GPON and nearly 40 times more 
than WDM PON. These huge differences, however, only have a rather limited im-
pact on the overall investment performance of technologies, because the invest-
ment share of this element amounts to less than 1%. 

41. The relative performance of WDM PON is very much affected by the cost of cus-
tomer premises equipment. Should WDM PON vendors be able to reduce CPE 
prices to the level of GPON CPE the viability of WDM PON could be extended by 
one cluster to Cluster 6. In addition the critical market shares for viability could be 
reduced. Generally, WDM PON would rank first as a technology. 

42. The cost structure of a competitor in a FTTH network is strongly dominated by the 
wholesale price. In the bitstream scenarios the cost share of the wholesale price 
amounts to ~65% (20% market share, Cluster 3). The cost share of the wholesale 
provision amounts to 57% in case of unbundling. 

Dynamic considerations of investment and cost 

43. Moving from a static to a dynamic approach, the time path of investment according 
to a particular roll-out and the re-investment pattern has some impact on the rela-
tive investment and cost performance of the different architectures. 

44. The overall picture of the relative performance only changes moderately: GPON 
remains the technology with the lowest investment. WDM PON, however, loses 
some attraction and becomes the most investment intensive technology. This fol-
lows mainly from the higher cost of CPE equipment in case of WDM PON. 

45. The time path of the investment differs to some extent between the architectures: 
Although most of the investment is front-loaded for all architectures, GPON has a 
lower amount of investment which is driven by the actual number of subscribers. 
While Ethernet ports in P2P are subscriber driven, GPON’s investment in OLTs is 
not. The larger share of variable (subscriber driven) investment generates a slightly 
better risk profile for P2P compared to GPON. 
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46. Discounting future investment to a present value does not change the ranking be-
tween architectures, but the relative difference between P2P and GPON becomes 
smaller. It decreases from 10% to 7%. The same holds for WDM PON, which re-
mains ranked as number three but the relative difference to GPON decreases to 
5%. 

47. Completing the picture by including all other network costs (including OPEX and 
common cost) besides investment, once again does not change the overall ranking 
of architectures: GPON remains the lowest cost technology, GPON over P2P 
comes next followed by WDM PON and P2P. The differences between technolo-
gies decrease if comparing total (discounted) expenses and investment. In relative 
terms, the difference in terms of present value of discounted expenses (Cluster 1 to 
6) between GPON and GPON over P2P become negligible (~1%); P2P generates 
~7% more expenses than GPON and WDM PON ~3% more. 

48. Single cost items like energy and floor space exhibit significant differences among 
architectures. 

� P2P causes nearly double as much energy cost at the MPOP as GPON and 
nearly 6 times higher energy costs than WDM PON (in terms of present val-
ue)10. 

� P2P has more than 2.5 times higher floor space costs than GPON and even 
nearly 90 times more than WDM PON. 

These huge differences, however, have only a very limited impact on the overall 
cost performance of architectures because the cost share of each of these factors 
is not more than 1%. 

49. The incumbent might realize windfall profits when selling former MDF locations. 
Such windfall profits are not part of the decision relevant costs of a certain architec-
ture. They have, however, to be taken into account in the decision making process 
of the investor. This is of particular relevance, if such windfall profits are different 
among architectures. Such windfall profits can conceptually consistently be inte-
grated into our dynamic discounted cash flow analysis. They simply diminish the 
discounted total expenses of a particular architecture. In this model this is only rel-
evant for the WDM PON case. On the basis of some plausible assumptions we as-
sume a total net revenue of dismantling MDFs for the incumbent of 698 Mio. €, 
which are 279 Mio. € in present value given the assumed deployment path. These 
lump-sum profits have a relevant impact on the relative performance of WDM PON. 
WDM PON becomes the most attractive architecture in Cluster 1, becomes second 
in Cluster 2 and generally reduces the difference to GPON significantly. 

                                                
 10  CPE power consumption is not included, since we consider an operator’s view. 
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The oligopoly modelling approach 

50. The cost modelling results only generated a rough picture on the competitive condi-
tions in the NGA market. It produced clear and definitive results on the replicability 
of FTTH fibre infrastructure. The critical market shares for viability indicated the po-
tential number of competitors which could exist in the market on the basis of a cer-
tain business model. Furthermore, and most importantly, the cost modelling ap-
proach generated cost functions for the business models of the incumbent as the 
infrastructure investor and the access seeking competitors. These cost functions 
are developed for all architectural and all access scenarios we are considering in 
this study. The cost modelling approach, however, does not deal with the strategic 
interaction between the wholesale provider and the competitors. Only if that is tak-
en into account, it becomes possible to predict the “real” market outcome in terms 
of prices, market shares, profits and the actual number of competitors in the mar-
ket. 

51. We have developed a strategic competition model which is capable to develop a 
steady-state model of competition in a FTTH oligopoly. The model is able to show 
the strategic interaction between the infrastructure provider and its competitors and 
allows comparing end user prices, consumer and producer surplus for all architec-
tural and access scenarios. The focus will be on market outcomes for given in-
vestment decisions. The approach, however, will also allow us to quantify the gains 
from certain investment decisions. It can thus shed some light on investment incen-
tives of the different market players. We can evaluate the effect of regulation on 
these gains from investment. The oligopoly model uses the output of the cost mod-
el, the cost functions of the various market players, as its basic and central input. 
Furthermore, the critical market shares are used to calibrate the initial number of 
operators in the oligopoly model. 

52. Our modelling approach is based on the pyramid model, which is closely related to 
the spokes model: For each pair of services, there is a set of consumers who 
choose between these two products and these consumers are (uniformly) distribut-
ed in their willingness to pay for one service rather than the other. Graphically this 
leads to a pyramid with each service located at one of the tips of the pyramid. Our 
approach captures essential aspects of competition in FTTH markets, both on the 
wholesale and retail side. One firm, the “incumbent”, owns and invests in an FTTH 
access network, to which other firms (“entrants”) must obtain access in order to 
provide NGA-based services. Entrants are assumed to be symmetric and need to 
make own investments in order to use NGA access. We consider models both with 
and without a second vertically integrated broadband infrastructure (“cable”), to 
which no other firms have access. The services that firms offer are both “horizontal-
ly” and “vertically” differentiated. The former means that consumers do not react 
strongly to small price differences because individual preferences for firms’ brands 
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differ. In particular, assuming a uniform distribution of individual tastes in this hori-
zontal dimension leads to linear demand functions. As a result of horizontal differ-
entiation, the market is imperfectly competitive and firms will enjoy positive 
markups. Vertical differentiation expresses differences in service quality and good-
will or brand recognition as perceived by consumers, i.e., at equal prices a firm with 
higher service quality would attract more consumers. Service quality is assumed to 
affect all consumers similarly, i.e. we abstract from market segmentation in the ser-
vice quality dimension. 

53. To model that total FTTH subscription demand is variable, we considered two 
model variants. In both there is a group of “competitive” subscribers. Each competi-
tive subscriber makes a first choice between two of the firms, and unless their of-
fers are very unfavorable, he will choose one of the two. It is assumed that all pairs 
of preferred firms (before quality differences) are equally likely in the population, so 
that effectively each firm will compete with any other firm for consumers. Formally 
speaking, cross price elasticities are different from zero for all product pairs. Due to 
the assumption of uniform distributions of consumer tastes, the resulting demand 
function of each firm is linear in its own price and linear in the price of all other 
firms. This makes the analysis tractable and allows for explicit solutions. In spite of 
advances in empirical demand estimation that allow for more flexible demand spec-
ifications, the linear demand system remains popular in empirical research. Our 
underlying micro foundation permits us to compare markets with different numbers 
of firms in a meaningful way. If the firms on the market include the cable firm, our 
model has the feature that FTTH subscription demand is variable. However, total 
demand for subscription is fixed and assumed to be 100% of potential subscribers 
in the clusters considered. We call this the “No-Hinterland” model. In the absence 
of a non-FTTH-based competitor, we make subscription demand variable with the 
introduction of “captive” consumers who make a choice between one firm and not 
buying FTTH subscriptions at all (this is the “Hinterland” model). In line with the crit-
ical market share analysis we aim at FTTH subscriptions close to 70% of all poten-
tial subscribers in the clusters considered. 

54. The access tariff paid by the entrants to the incumbent consists of a price per sub-
scription and potentially also of a fixed fee. In this study we have considered only 
linear wholesale access tariffs based on the incumbent’s LRIC at a defined network 
load. In one variant of the model, we determined the linear access tariff such that at 
the resulting equilibrium quantity, the access payments exactly cover the total cost 
of providing FTTH access (interpreted as LRIC pricing). 

55. We treated the incumbent as if he were under vertical accounting separation into a 
NetCo that supplies FTTH infrastructure access and an OpCo that sells FTTH end-
user services. The incumbent’s NetCo sells access to other firms (“entrants”) and to 
the OpCo. This does not affect pricing behavior and overall profits but it provides 
for an automatic price-squeeze test. 
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56. Depending on the scenario considered, first, firms make certain investments in 
networks and access, which determine their service quality levels and operating 
cost. Second, they compete in subscription fees at the retail level. The resulting 
market outcome is modelled as the Nash equilibrium outcome of the resulting pric-
ing game, from which subscriber numbers, profits, market shares, consumer sur-
plus and total welfare are derived. In the model with entry and exit, we first allow for 
a non-specified process of entry and exit with the feature that all active entrants 
make profits and that the entry of an additional entrant would lead to losses of all 
active entrants. Here we postulate that entrants foresee the effect of entry on the 
pricing decisions and, thus, on market outcome. Formally, and in line with the litera-
ture on industrial organization, this means that we consider subgame perfect Nash 
equilibria of the two-stage game in which entrants first make their participation de-
cision and then all active firms make pricing decisions. 

57. Besides the cost functions for the various market players and scenarios the quality 
of service and willingness to pay assumptions of the various scenarios form anoth-
er basic input of the competition model. Our assumptions on quality of service 
(QoS) and the end-users’ willingness-to-pay (WtP) are provided in Table 1-3. The 
values are in Euro-equivalent per month. 

Table 1-3: QoS and WtP assumptions for basic model 

QoS 
Scenario 

Incumbent 
QoS =WtP 

Cable 
QoS = WtP 

Entrant QoS Entrant 
WtP 

P2P unbundling 100 82 99 97 

GPON over P2P unbundling 99 82 99 97 

WDM PON unbundling 95 82 91 89 

GPON bitstream core 90 82 85 83 

GPON bitstream MPoP 90 82 87.5 85.5 

 

The value of chosen QoS differences may appear large from today’s perspective. 
However, it has to be kept in mind that we are considering steady state situations 
with full FTTH penetration around ten years from now. It can be expected that the 
share of customers with high-bandwidth demands and the prevalence of corre-
sponding applications will be much higher than now. Thus, the premium for ultra-
high bandwidth will also be much higher than now. In contrast, the incumbency 
premium will likely become smaller, as time goes by. This justifies the small incum-
bency premium of 2 Euros over entrants that we have chosen. 

Results on end-user prices 

58. There are three drivers of prices and price differences: Costs, WtP and competition 
(number of firms). In addition to the WtP shown above in Table 1-3 we, therefore, 
have to consider the relevant costs. Prices are directly driven by variable or, more 
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precisely, marginal costs (MC), not by fixed costs. Fixed costs only influence the 
level of profits and are, thus, important for entry and exit of firms (which again indi-
rectly affect prices). 

59. The equilibrium end-user prices for all scenarios are shown in Table 1-4. While the 
first two scenarios consistently lead to the highest prices, the order of prices overall 
differs between the Hinterland and the No-Hinterland model. Because of product 
differentiation the incumbent’s price may be below the entrants’ price (for instance, 
in the GPON over P2P scenario) if the incumbent’s variable costs are sufficiently 
lower to offset for quality and goodwill differences which tends to lead to a higher 
price. In the No-Hinterland model the equilibrium number of firms is in two cases 
one higher than in the Hinterland model. In both these cases the order of prices be-
tween Hinterland and No-Hinterland model is affected by this difference. 

Table 1-4: Marginal costs (MC) and prices (p) in Euro per month 

 Hinterland No-Hinterland 
Scenario MCIperceived MCE n-1 pI pE n-2 pI pE pC 
P2P unbundling 34.36 36.22 3 46.32 44.87 4 42.07 42.37 23.76 

GPON over P2P 
unbundling 32.22 36.22 3 44.71 44.72 3 43.58 45.54 27.92 

WDM PON unbundling 33.37 34.00 4 42.46 38.69 4 41.24 39.32 26.16 

GPON bitstream core 31.99 32.62 4 41.58 37.44 4 40.10 37.63 28.28 

GPON bitstream MPoP 31.53 32.16 3 43.04 40.52 4 38.76 37.67 27.15 

Index I: Incumbent, E: Entrant, C: Cable; n: number of operators 

60. Retail prices are quite sensitive to the number of firms in the market, if the number 
of firms is small. Retail prices decrease with the number of firms in the market for 
all market players. The absolute price differences between incumbent and entrants 
increase slightly and the relative differences increase significantly in the number of 
firms. This suggests that entry increases competition among entrants by more than 
competition between the incumbent and entrants. Competition by cable brings pric-
es of entrants and the incumbent much closer than competition without cable. 

Results on profits 

61. Table 1-5 gives profits for the basic model for both the Hinterland and the No-
Hinterland case. It should be noted that entrants’ profits are always reported per 
entrant. 
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Table 1-5: Profits in Million Euro (per month) 

 Hinterland No-Hinterland 

Scenario n-1 profI profE n-2 profI profE profC 

P2P unbundling 3 24.83 3.74 4 18.78 0.45 2.81 

GPON over P2P unbundling 3 27.89 3.38 3 26.91 6.55*) 13.22 

WDM PON unbundling 4 13.05 1.83 4 17.91 2.92 13.09 

GPON bitstream core 4 23.71 1.54 4 13.22 2.07 23.72 

GPON bitstream MPoP 3 23.60 4.40*) 4 10.00 0.31 17.86 

*) With 4 entrants there is a very small loss for each entrant. 

Because of its higher retail prices and lower costs the incumbent can persistently 
earn higher profits than the entrants. This result holds even if one corrects for his 
larger market share. Profits of cable follow largely the quality differentials to FTTH. 
The greater the differential the lower is cable’s profits. 

62. The influence of the number of entrants on profits differs somewhat from the entry 
effect on prices. The reason lies in wholesale profits. In the Hinterland model 
wholesale profits (because of the associated increase in overall output) increase in 
the number of firms, thereby increasing the difference between entrants’ profits per 
firm and the incumbent’s overall profits. In the No-Hinterland case the incumbent’s 
wholesale profits are, because of the intervening effect of cable output, first in-
creasing and then decreasing in the number of firms, resulting in a closing of the 
gap between entrants’ profits per firm and the incumbent’s overall profits. All firms 
experience a decline in profits per firm, as the number of firms increases. However, 
this happens at a declining rate, suggesting in particular that profits per entrant do 
not change dramatically around the free-entry equilibrium if the number of firms is 
fairly large. 

Results on market shares 

63. Table 1-6 provides market shares in the basic model. It should be noted that en-
trants’ market shares are always per entrant. 

Table 1-6: Market shares ‘s’ in percent 

 Hinterland No-Hinterland 

Scenario n-1 sI sE n-2 sI sE sC 

P2P unbundling 3 40.7 19.8 4 23.4 13.5 22.5 

GPON over P2P 
unbundling 

3 42.1 19.3 3 26.3 16.5 24.2 

WDM PON unbundling 4 41.4 14.7 4 24.5 12.1 27.1 

GPON bitstream core 4 43.4 14.1 4 24.8 11.0 31.1 

GPON bitstream MPoP 3 41.5 19.5 4 22.6 12.1 28.9 
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In both models the incumbent’s market share stays in a narrow range through all 
scenarios, although it varies more in the No-Hinterland model than in the Hinterland 
model. In the No-Hinterland model the market share of cable varies substantially. It 
closely follows quality differences between cable and FTTH and is lowest where the 
quality differential to FTTH is greatest. 

Results on consumer surplus (CS) and welfare (W) 

64. Table 1-7 summarizes our basic model results for CS and W. It also puts the re-
sults on prices, profits and market shares in perspective. In this context it needs to 
be noted that CS is largely driven by the price/valuation relationships between the 
different technologies and firms rather than by the overall quantity of output, which 
is fixed in the No-Hinterland model and varies only for each firm’s backyard in the 
Hinterland model. 

Table 1-7: Basic model results on consumer surplus and welfare per month 

Scenario 

Hinterland No-Hinterland 

n-1 
CS W 

n-2 
CS W 

Mio € Rank Mio € Rank Mio € Rank Mio € Rank 

P2P unbundling 3 243.1 2 279.2 2 4 466.9 1 490.3 2 

GPON over P2P 
unbundling 3 245.6 1 283.6 1 3 434.0 2 493.8 1 

WDM PON unbun-
dling 4 240.5 3 270.8 3 4 431.2 3 473.9 3 

GPON bitstream core 4 216.8 4 247.7 4.5 4 400.5 5 445.7 4.5 

GPON bitstream 
MPoP 3 208.6 5 245.4 4.5 4 416.0 4 445.1 4.5 

 

65. The ranking of CS in the Hinterland model is very close between the first three sce-
narios (with a 2% difference between GPON over P2P unbundling as the first and 
WDM PON unbundling as the third). In contrast, the difference between WDM PON 
unbundling as the third and the GPON bitstream scenarios is much larger (about 
10%), while the latter two are almost equal. As explained below, the CS rankings 
are somewhat different in the No-Hinterland model and, except for the very close 
GPON over P2P unbundling and WDM PON unbundling cases in places 2 and 3, 
they are rather evenly spread. 

66. In terms of W GPON over P2P unbundling ranks consistently first and narrowly 
beats P2P unbundling, while WDM PON unbundling is consistently third both for W 
and CS, usually with a significant margin. The margin is narrow for CS in the Hin-
terland model, because here WDM PON unbundling has 4 entrants, while the two 
P2P topologies only have 3 entrants. The two GPON bitstream scenarios are in a 
dead heat for last place in terms of W. 
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67. In contrast to CS, W is not much affected by entry, once the number of firms reach-
es 4 (No-Hinterland model) or 5 (Hinterland model). Thus, as a result of different 
numbers of entrants, the same rankings of W are as unsurprising as are different 
rankings of CS. While W first increases in the number of firms, this ebbs off very 
quickly and possibly starts to decrease. In contrast, CS continues to increase fairly 
strongly in the number of firms. 

Level of wholesale charge 

68. In our basic models we generally assume that wholesale access charges are de-
termined according to the LRIC cost standard. Because of information asymmetries 
between the incumbent and the regulator identifying the proper level of the LRIC in 
a newly emerging network may be a difficult task. Furthermore, there is currently a 
policy debate on explicitly deviating from LRIC to incentivize FTTH investment. Un-
der such concepts entrants have to pay a mark-up on the LRIC based wholesale 
access charge. We have tested the impact of such policies on competition and wel-
fare on the basis of our modelling approaches. 

69. Increasing the wholesale prices moderately by 10% has a significant impact on the 
critical market shares and the competitive coverage at the given ARPU. Only in the 
WDM PON scenario the profitable coverage of the competition model remains un-
affected. The strongest effects occur in the P2P unbundling and GPON over P2P 
unbundling scenarios. The competitive business model here is only viable in Clus-
ter 1 and 2. In the bitstream access scenarios the viability of competition is reduced 
from Cluster 5 to Cluster 4. The general increase in critical market shares indicates 
potentially a lower number of potential competitors and an increase in risk of mar-
ket entry. 

70. The oligopoly model shows less significant effects than the cost model. First of all, 
a percentage mark-up on access charges leads to an almost parallel increase of all 
retail prices (incumbent, entrants and cable). Therefore, the incumbent’s wholesale 
profits increase strongly and linearly. In contrast, the entrants profits and the in-
cumbent’s downstream profits decrease very slightly with the mark-up. Cable’s 
profits are favourably affected. The market share of the incumbent remains more or 
less constant and the market share of cable increases at the expense of the share 
of entrants. 

71. Welfare shows only a weak decline due to the mark-ups. Consumer surplus, how-
ever, shows a strong decline due to an increase in the access mark-up. Insofar as 
the number of competitors remains unaffected, the oligopoly model only shows lim-
ited effects on competition. 
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The effects of averaging 

72. The cost modelling approach generally considers the investment decisions of the 
incumbent in a cluster-specific way. The investor decides for each individual cluster 
whether there is viability of investment on the basis of a given ARPU per customer. 
The profit maximizing firm will invest until the APRU exceeds costs in the marginal 
cluster. The infra-marginal clusters will generate a rent to the investor which may 
be used to expand coverage up to the cluster where the average cost over all prof-
itable clusters still exceed ARPUs. We do not consider this case in this context. 

73. In the competition model we have chosen a different approach. Our analysis here 
aggregates all variables and all results over the four densest population clusters of 
Euroland. This is based on the critical market share results of the cost model, which 
suggested that entrants and incumbents would be viable for all scenarios up to 
Cluster 4. This does not mean, however, that the viability of all firms, which was the 
basis of the free-entry equilibria presented so far, also holds for Cluster 4 in isola-
tion. It may be doubtful because access charges, costs and end-user pricing have 
all been based on an aggregate (or average) of all four clusters. Cluster 4 as the 
marginal cluster with the lowest population density has higher fixed costs per user 
for all types of firms than the average of Clusters 1 to 4. 

74. As a separate market, Cluster 4 would have about 24% the size of all four clusters. 
Under the averaged access charge for all four clusters we get the same prices as 
before, but in the Hinterland model profits of the incumbent are only about 10% of 
the aggregate profits and profits of the entrants are only 18%. However, Cluster 4 
remains profitable in isolation so that the equilibrium number of firms is reempha-
sized. One drawback for the incumbent is that wholesale access becomes a major 
loss maker and offering wholesale access therefore is not incentive compatible. In 
contrast, incumbent’s profits are only 6% of aggregate Clusters 1-4 profits and prof-
its of entrants turn slightly negative in the No-Hinterland model. Thus, entrants may 
refrain from entering Cluster 4 in this case. Under cluster-specific wholesale access 
charges instead of an average access charge end-user prices increase but that on-
ly helps the incumbent, while entrants’ profits/losses deteriorate. 

75. Profits in the marginal Cluster 4 are substantially lower than average profits for all 
Clusters 1-4. Because of large losses from selling wholesale access profits overall 
can turn negative for the incumbent and slightly negative for entrants, suggesting 
that the incumbent may refrain from entering Cluster 4 and fewer competitors may 
enter the marginal cluster than the others. This latter effect on competitors be-
comes stronger if one uses cluster-specific entry charges or if the incumbent also 
enters Cluster 5. 
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Sensitivity of Greenfield approach 

76. We have also studied the impacts of the lower investment costs of the Brownfield 
assumptions as presented in para. 24 to 29 on competition and welfare. The cost 
change from a Greenfield to a Brownfield model only concerns the capital costs of 
FTTH for the incumbent. Since this does not affect LRIC and therefore LRIC ac-
cess charges are unchanged, the effect of the Brownfield model leaves end-user 
prices and market shares unchanged. Only the incumbent’s profit is increased by 
the cost saving. This is a well-known result from the theoretical literature. The only 
effect of moving from Greenfield to Brownfield is that the incumbent’s wholesale 
profits increase precisely by the cost difference between the Greenfield and Brown-
field models. 

77. If access charges are reduced by the cost savings of the incumbent end-user  
prices are reduced, market shares change little, profits of the incumbent are slightly 
reduced but those of entrants increase (compared to the Greenfield approach). If 
wholesale access charges are adjusted downward by the cost savings the end-user 
prices are lowered and profits for entrants increase. The incumbent’s profits are 
substantially lower than under LRIC access charges but still somewhat higher than 
under the Greenfield costs. Welfare increases almost exactly by the cost savings. 
Most of this increase benefits consumer surplus but some also goes to profits. 

Sensitivity on QoS and WtP assumptions 

78. We have run several sensitivities to identify the impact of our QoS and willingness 
to pay assumptions on the results. Changes in the WtP assumptions can have sub-
stantial effects on the model results: 

� A smaller spread between the different WtP for incumbents, entrants and cable 
shows that end-user prices, profits and market shares of the incumbent all gen-
erally decrease, while these variables increase for the entrants. 

� Increasing the goodwill advantages of the incumbent increases end-user prices, 
profits and market shares of the incumbent at the expense of those of entrants. 
This result shows that the incumbent can have strong incentives to deteriorate 
the quality of the wholesale product provided to entrants. 

� An improved WtP for WDM PON leads to entry of an additional firm, implying 
substantially lower prices and profits. 

� An increase in the incumbency advantage leaves the rankings with respect to 
CS and W largely intact. CS and W generally decrease because of the lower 
WtP for entrants and cable services. 

� An improved WtP for WDM PON changes the ranking of the scenario by moving 
it ahead of P2P unbundling and GPON over P2P unbundling. 
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2 Competitive models in fibre deployment 

2.1 Introduction 

The task of the competition model is to develop a steady-state model of competition in 
an FTTH oligopoly to show and to allow comparing end-user prices, consumer surplus 
and producer surplus (for both network owner and other firms). The following five sce-
narios of NGA technology and associated wholesale access seekers are considered 
(the costs of these have been derived from the cost model).11 

1. (Ethernet) P2P unbundling: The incumbent builds a passive P2P plant and op-
erates dedicated Ethernet P2P access lines. The competitors buy unbundled 
access at the MPoP level. In addition to the unbundling charge they have to col-
locate at the MPoP, invest in a small ODF of their own and Ethernet Switches as 
well as bear the cost of concentration and core network. 

2. GPON over P2P unbundling: The incumbent builds a passive P2P plant but con-
trary to the previous scenario deploys GPON active electronics and splitters at 
the MPoP for his own operations. Competitors buy unbundled access in the 
same fashion as in the first scenario. 

3. WDM PON unbundling: The incumbent builds a passive Point-to-Multipoint plant 
that has cascaded splitters at the distribution point and MDF level. The majority 
of MDF locations is closed and about 500.000 lines are concentrated in MPoPs 
with WDM PON technology. Competitors buy “unbundled wavelength access” to 
individual customers. Because of the high level of concentration realised through 
MDF dismantling competitors only add their own core network; no further con-
centration is required. 

4. GPON bitstream access 

a. at the core network level: The incumbent builds a passive Point-to-
Multipoint plant with passive splitters at the distribution point and oper-
ates active GPON electronics at the MPoP. He provides bitstream ac-
cess to competitors at the core level so the bitstream includes a transport 
service through the incumbent’s concentration network. Competitors col-
locate at the incumbent’s first level core location nodes and add their 
own core network. 

                                                
 11  One has to differentiate between topologies (Point-to-Point, Point-to-Multipoint) and the active layer 2 

technologies used to light the fibres (Ethernet, GPON). Throughout most parts of this study we use 
the term P2P to refer to the combination of Ethernet technology and P2P topology. In some case we 
may want to exclusively refer to the topology. In this case we would e.g. speak of P2P topologies 
which would include the first two scenarios. 
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b. at the MPoP level: The incumbent builds a passive Point-to-Multipoint 
plant with passive splitters at the distribution point and operates active 
GPON electronics at the MPoP. He provides bitstream access to com-
petitors at the MPoP level so competitors have to provide their own con-
centration and core network. 

Accordingly, scenarios differ by FTTH access technologies and by the mode of access 
provided to competitors (= entrants). Table 2-1 describes the scenarios in terms of the 
value added supplied by the incumbent to entrants. The scenarios are described in de-
tail in section 2.3. 

Table 2-1: Costs borne as access charge (ULL, bitstream access charge) by en-
trants by scenario (shaded) 

Entrant costs scenario FTTH  
access network MPoP electronics Concentration  

network 
Core net-

work Retail 

P2P unbundling           

GPON over P2P unbundling           

WDM PON unbundling           

GPON bitstream core           

GPON bitstream MPoP            

 

Since we regard subscriptions as the units of sales, ULL and bitstream access in our 
approach only differ by costs, wholesale prices and QoS, but not by units of measure-
ment. This allows us to use the same formal model for all scenarios; we only need to 
adjust parameter values appropriately.  

2.2 The overall NGN/NGA architecture 

Next Generation Networks allow one to transport many different application contents 
over one universal IP-protocol based electronic communication network. Such content 
may be data, voice-telephony or TV/video etc. The new approach of NGN networks is 
that all this content is transported and switched within one single network, while in the 
past different networks of different technologies have been used at the switching level. 
The universal transport protocol used is the Internet Protocol (IP). Integrating all elec-
tronic communication content into one single network and taking into account the in-
creasing demand of electronic communication/usage of electronic applications requires 
overcoming bandwidth bottlenecks in the access networks. The new access networks 
are therefore based on fibre access lines, which either shorten the existing copper lines 
or even replace them totally in the FTTH architectures.    
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Figure 2-1: NGN/NGA general architecture 

 

 

 

The overall NGN/NGA architecture has three major segments, the IP core network, the 
nowadays typically Ethernet based concentration network and the access network. In 
the IP core network the IP-traffic is switched between end users or connected to the 
application servers located in the core layer locations or in other networks. The concen-
tration network collects the traffic from the endpoints of the access network and trans-
ports and concentrates it to the core network nodes. The access network of today is 
based on copper lines between the Main Distribution Frame (MDF) locations and the 
end customer locations. Their replacement by fibre lines has already started. Many dif-
ferent technologies are available and implemented. Before we describe them we define 
some general access network related terminology used in this study.  

Regarding access network topology we use the terms of the European Commission’s 
NGA recommendation.12 It defines the Metropolitan Point of Presence (MPoP) as 
equivalent to the Main Distribution Frame (MDF). The MPoP is the last location where, 
depending on the NGA architectures and looking from the end user, an Ethernet Switch 
of the concentration network is located. The Distribution Point is an intermediate node in 
the NGA, from which fibres from the MPoP can be divided/accessed before running 
them to the customer building (or in the case of FTTC from which access is realised 
through copper sub loops). The segment from MPoP to Distribution Point is called 
Feeder (Cable) Segment. The segment from Distribution Point to the customer location 
we call Drop (Cable) Segment13. There may be fewer MPoPs than MDFs, since fibre 
overcomes the line length restrictions of copper connections. Thus MPoPs may be a 
                                                
 12 European Commission (2010). 
 13 The EU NGA Recommendation (2010) calls this network segment terminating segment also, but for 

reasons of consistency with recent WIK studies we continue to use the term drop cable segment in 
this study. Both terminologies characterise the same network element. 
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subset of the existing MDFs. In this case we will use the term “backhaul” to refer to the 
segment between an abandoned MDF location and the new MPoP. 

Figure 2-2: Network topology: Terms and definitions 

 

 

 

There are three general approaches to reduce the copper line length in the access net-
work, Fibre to the Curb (FTTC), Fibre to the Building (FTTB) and Fibre to the Home 
(FTTH). With FTTC there are fibre lines between the MPoP and the Distribution Point 
(DP - a street cabinet) only. The DP hosts electronic (VDSL) equipment which transmits 
the broadband signal over the existing copper pairs between the DP and the end user 
homes. With FTTB the fibre lines cover the distance between MPoP and end customer 
buildings, where electronic equipment in the basement of the building transmits the 
broadband signals, using the existing inhouse copper cabling, to the end customer 
home (e.g. apartment). With FTTH all the distance between MPoP and end customer 
home is bridged by fibre lines. Here no remaining copper segments reduce the band-
width. In single dwelling buildings FTTB and FTTH fall together, while in multi dwelling 
buildings FTTH requires a fibre inhouse infrastructure which also has to be deployed 
during fibre roll out.  

FTTC requires the lowest number of new fibre lines. The number of fibres depends on 
the degree of concentration a DSLAM in the DP (street cabinet) provides, e.g. on the 
amount of user interfaces a single DSLAM offers. Typical values are below 1000 users 
per DSLAM. Fibres are then only installed in the feeder segment. 

FTTB requires one fibre per building in the feeder and in the drop cable segment. Thus 
the degree of fibre concentration is driven by the number of homes per building, or by 
the number of FTTB-terminating systems (called ONU, Optical Network Unit) in the 
case of large multi dwelling units, depending on the system’s user port capacity. A typi-
cal figure for the latter may be 8.  

FTTH Point-to-Point (P2P) requires one fibre per home in both, the feeder and the drop 
cable segment, and in the inhouse cable segment, too. Thus FTTH is the architecture 
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with the highest fibre count in the feeder cable segment, which may cause cost differ-
ences. 

Point-to-Multipoint Passive Optical Network (PON) technology concentrates the optical 
signals of several fibres onto one single fibre by a passive component called splitter 
(Figure 2-3). This architecture thus reduces the number of fibres in the feeder segment 
compared to the Point-to-Point fibre architecture described above. The degree of fibre 
reduction depends on the splitting factor a splitter supports14. Only one fibre per splitter 
is needed between MPoP and splitter location (e.g. a DP). However, one fibre per home 
(FTTH) or per building (FTTB) is still required in the drop segment. Accordingly the drop 
cable segment in PON architecture has the same fibre count as a P2P architecture.  

Figure 2-3: Point-to-Multipoint fibre architecture 

 

 

 

Due to the fact that multiple end customers can send their upstream information at the 
same time some administration is necessary in order to manage conflicts and also in 
order to manage the downstream traffic. The systems used for this are the Optical Line 
Terminators (OLT) at the central site and Optical Network Units (ONU) for several end 
customers (e.g. FTTB) or Optical Network Terminators (ONT) for one single end cus-
tomer (e.g. FTTH). All customers connected to the same splitter share the same com-
munication channel and its bandwidth. There are many different PON systems. The 

                                                
 14 A splitter spreads the optical downstream signal onto many fibres and in this way distributes the pow-

er of the downstream beam also. Therefore the splitting factor not only is limited by construction con-
straints, but by the total optical budget of the system, too. Typically current splitting factors are be-
tween 8 and 32. 
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most commonly one used in Europe, GPON, is considered in this study and our models. 
PON systems (MPoP equipment and customer modems) have to interact and be com-
patible; in order to fully support all functionalities PON components often have to be 
from the same supplier. 

Another, more advanced Point-to-Multipoint fibre technology is under development, 
which allows one to use different colours (optical wavelengths) of the optical signal to 
address different customers over a single fibre. The technology of using different col-
ours to separate individual communication streams on a single fibre is called Wave Di-
vision Multiplex (WDM). While the fibre plant does not differ compared to PON, the 
WDM-splitters need not necessarily distribute all colours to all end customers, but may 
be configured to provide individual colours to each of the end customers.15 Each end 
customer may then use its own colour beam individually, not sharing its bandwidth with 
the neighbours at the same splitter.  

Wholesale access for competing operators may occur for all NGA architectures in two 
different manners, by accessing the physical infrastructure to the end customers or by 
obtaining access to a bitstream which is managed by the wholeseller.  

In FTTH architectures based on a Point-to-Point fibre plant, a physical access to the 
fibre access lines occurs at the MPoP, where all access lines are concentrated at the 
Optical Distribution Frame (ODF) and where the competitors may collocate their own 
equipment. This is very closely comparable to the well-known copper Local Loop Un-
bundling with all its proven processes and skills. In Point-to-Multipoint fibre plants the 
fibre star point is at the splitter site, thus the competitors have to collocate there – with 
accessible cabinets and Optical Street Distribution Frames (OSDF), making these loca-
tions significantly more expensive. In cases of cascaded splitters it is the splitter loca-
tion closest to the end customer locations where unbundling would take place. The 
closer the splitter location to the end customer, the more locations are needed and the 
more expensive the own infrastructure of the competitors will become. In addition, the 
less customers are concentrated per splitter and the less customers a competitor can 
therefore acquire per location, the less attractive it is for competitors to collocate there. 
The dispute of the optimal splitter location is well known from the French discussion 
about the optimal mutualisation point. Studies by WIK-Consult and others have demon-
strated the unattractiveness of Sub-loop Unbundling at the DP16 compared to Local 
Loop Unbundling at the MPoP. In our ongoing considerations we will therefore not con-
sider the physical unbundling at the DP.  

For all NGA architectures there are many points for active electronic interfaces to ac-
cess connections to the end customers (Figure 2-4) at all network node locations of the 
concentration and core network. At the concentration network the interfaces are typical-

                                                
 15 This in general improves the optical budget and the length over which the signals can be transmitted. 
 16 See e.g. Elixmann/Ilic/Neumann/Plückebaum (2008), Ilic/Neumann/Plückebaum (2009), Ilic/Neumann/ 

Plückebaum (2010), Analysys (2007). 
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ly based on the Ethernet protocol, and the state of the art equipment also consists of 
Ethernet switches17. In the core network IP routers operate offering IP interfaces for 
wholesale access. 18 

Figure 2-4: Access point options for wholesale bitstream access (WBA) 

 

 

 

A bitstream access at the core network nodes aggregates many customers at one Point 
of Interconnection (PoI), whose traffic may be influenced by the traffic of the other cus-
tomers of the wholesale operator and by the traffic of the other customers on the net-
work. The closer the PoI is relative to the end customers, the less customers are aggre-
gated and the less the traffic is influenced by the wholeseller’s own operations and net-
work management.  

Beside that a PoI at the MPoP level may also allow for bundled interfaces for a group of 
end customers without any overbooking/concentrating the end customers’ access 
bandwidth, thus forming a so called Virtual Unbundled Local Access (VULA).19 Such 
concepts are well known from the bundled local loop access lines in the FTTC/OPAL20 
areas of Germany since 1998. While the OPAL bundled access uses ITU-T V 5.121 like 
interfaces, the VULA is based on Ethernet. In these access concepts the competitor still 
relies on some last active access nodes of the wholeseller, which have to be config-

                                                
 17 The older ATM equipment is also mentioned in Figure 2-4. 
 18 With FTTC architectures and DSLAMs at the DP one could also in theory imagine a bitstream access 

at the DP site, requiring the competitors to collocate there, which we do not consider under the same 
reasoning as for the physical unbundling approaches. 

 19 See article 7 notification responses of the EU Commission to UK (EU Commission (2010b)) and Aus-
tria (press release IP 10/10/760) as well as the decisions of the Austrian Telekom-Control-
Kommission TKK (2010a) und TKK (2010b), all from summer 2010. 

 20 Optical Access Line. 
 21 PSTN E1 interfaces with 30 user and 2 control channels with 64 kbit/s each. 
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ured, operated and repaired by him and still form a procedural hurdle for a clear and 
transparent network provisioning and operation of the competitor. Even with future 
WDM PON, where the customer access connections may be handed over to the com-
petitor as colour beams on a single fibre, the competitors’ network quality will depend 
on the wholeseller’s quality to provide and operate the WDM access nodes. Thus, even 
the so called Lambda22 or Wavelength Unbundling is a low layer but active wholesale 
access.23   

Nevertheless, in Point-to-Multipoint fibre plants the VULA may be the highest quality 
wholesale customer access a competitor can buy. Compared to unbundled fibres cus-
tomer access bandwidth above the wholesale bandwidth or own products based itself 
on WDM technology could not be offered by a competitor using WBA, VULA or Wave-
length Unbundling.24 

2.3 Technologies/architectures considered25 

Constructing new broadband access networks should be done in a way which will satis-
fy the end customer demand for almost the estimated life time of the components, e.g. 
the fibre lines. This is significantly long and will exceed 20 years. Thus the architectures 
considered should at least cover future demand right now or should have a proven mi-
gration path for significant bandwidth upgrade.  

The future bandwidth needs of a residential customer at the upper end are uncertain 
(50 or more than 100 Mbps symmetrical, or even more could be conceivable). For busi-
ness and even more for wholesale customers we already now see high bandwidth de-
mand, which cannot be satisfied by all NGA architectures. So already today mobile 
base stations could require more than 100 Mbps backhaul line capacity and an increas-
ing number of business and wholesale customers need direct fibre access and exploit a 
major share of the optical frequency spectrum (e.g. with CWDM, Coarse WDM or even 
DWDM (Dense WDM)). The ideal future NGA architecture can cover all customer ac-
cess demand or at least allows one to do so with small enhancements. 

In this study we therefore consider those NGA architectures which allow for highest 
bandwidth and quality for the end customers and which do no longer rely on copper 
cable elements. These are FTTH architectures only. From all FTTH architectures we 
concentrate on the two most relevant architectures in Europe, Ethernet Point-to-Point 

                                                
 22 Lambda stands for wavelength of light and is equivalent to light of a dedicated colour. 
 23 We do not enter into the discussion if VULA and wavelength unbundling should be considered in the 

market 4 or 5. From the point of network operation and related product quality it is only relevant that 
there is active equipment in the customer access line – in the value chain – which is not operated by 
the competitor and thus influences/hinders transparent customer provisioning and network operation, 
restricts product definition and requires process interfaces in a degree, which would not be needed if 
only physical wholesale products would be used in the value chain.  

 24 It is of course questionable if such products are relevant today or in the future, throughout the lifetime 
of the NGA architecture.   

 25 In Annex 2 we describe those technologies which we do not consider in this study. 
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and GPON. In order to overcome some restrictions and weaknesses being discussed 
for GPON we also include into our considerations two GPON variants, one implement-
ing GPON electronics on top of a passive Point-to-Point fibre plant and a future version 
of PON, increasing the bandwidth and quality of the nowadays PON systems by using 
WDM technology on a Point-to-Multipoint fibre topology. All architectures considered 
will be described with their relevant characteristics for product definition and cost in the 
next sections.  

In the discussion on the relative performance of Ethernet P2P and GPON technology 
arguments about different OPEX, especially concerning space requirement and power 
consumption, have been exchanged. Therefore we model the space requirement and 
the power consumption of the architectures considered explicitly in a bottom-up man-
ner. For the size of an MPoP we assume, that the equipment to serve fibre lines for 
100% of the homes passed has to be hosted. For Point-to-Multipoint topologies all fi-
bres are connected to OLTs, in the case of P2P topologies the floorspace dimensioning 
for active equipment is based on 70% take-up26 (see sections 3.1.1 on the fixed net-
work market reach and 3.1.6.2 on floorspace issues).  

In our model we assume that the incumbent is the investor of the NGA network infra-
structure. Competitors (new entrants) face the same (efficient) cost if they provide ac-
cess on the basis of wholesale access to the incumbent’s network, but may achieve a 
lower ARPU. If the NGA architecture is based on a Point-to-Point fibre plant we consid-
er the competitors to use unbundled fibre loops as wholesale access service in this 
study. If the architecture is based on a Point-to-Multipoint fibre plant, we consider an 
active wholesale access at the MPoP or at the core network node locations.   

In total we consider the following architectures (Table 2-2). Details of the architectures 
are explained in the next subsections in the order Ethernet P2P, GPON, GPON over 
P2P as a special implementation and WDM PON.    

Table 2-2: Overview of the architecture scenarios considered 

Scenario Incumbent architecture Competitor (Entrant)  
wholesale base 

P2P unbundling Ethernet P2P Fibre LLU at MPoP 

GPON over P2P unbundling GPON over P2P Fibre LLU at MPoP 

WDM PON unbundling WDM PON WDM unbundling at Core Nodes 

GPON bitstream core GPON Bitstream access at Core Nodes 

GPON bitstream MPoP GPON Bitstream access at the MPoP 

 

                                                
 26  We expect a long-term market of the FTTH network of all potential access lines in the competition 

against cable, mobile and non-users. 
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2.3.1 P2P 

FTTH Point-to-Point (P2P) deploys fibre access lines from the MPoP to each of the cus-
tomers’ homes (apartments, dwellings). The complete fibre capacity is available for 
each customer in the subscriber access network since every customer has a dedicated 
fibre from his home to the MPoP, thus one fibre per home in both the feeder and the 
drop cable segment is required. Because of the uncertainties of the future bandwidth 
need of residential and business customers this Point-to-Point fibre plant appears to be 
the most future proof solution, because the use of the full optical spectrum per fibre is 
not restricted by any intermediate technology.  

The maximum length a fibre local loop may have is determined by the optical budget of 
the fibre connection and the power of the interface cards at the MPoP and end custom-
er location (respectively their lasers and receivers). Without intermediate repeaters to-
day’s interface cards may reach up to 40 - 80 km. But the longer the distance bridged, 
the more expensive the interfaces will become. In NGA networks we talk about mass 
market deployments, thus expensive interface cards could have a significant impact on 
total cost. In our model assumptions for Ethernet P2P we therefore take the same line 
length assumptions as for the copper access network.  

Another discussion covers the manageability of larger fibre network starpoints, so that 
an upper limit regarding the fibre count at the MPoP might exist. Today large copper 
MDFs serve more than 35,000 copper pairs. With fibre an end customer connection in 
Point-to-Point fibre plants needs only a single fibre instead of a copper pair and each 
fibre requires less space (has a much smaller diameter) than a copper wire. The Optical 
Distribution Frame may be larger than the copper equivalent, so the ODF may still be a 
little bit larger per fibre, but due to technical innovations this may change over time. 
Overall, a fibre MPoP will be able to serve more fibre links than the largest copper 
MDFs today. Therefore, we are convinced that with our model approach of assuming 
the existing copper MDF locations to be the proper scorched nodes of the new NGA 
network, where all existing spare ducts may be used, we are conservative and do not 
raise fibre management problems. 

In the P2P architecture the incumbent terminates the access fibres on an Optical Distri-
bution Frame located in each of the MPoPs. Thus an ODF has as many customer sided 
ports as potential customers are in the field and as many homes have been passed by 
the fibre plant. The ODF is used to connect the single fibres to the ports of the traffic 
concentrating Ethernet equipment by patching only the access fibres of the subscribers 
to the network sided ports of the ODF, which then are connected to the ports of the 
Ethernet switches. This arrangement also allows one to connect each end customer 
individually to ports of different speed (0.1 to 10 Gbps) or to separate dedicated equip-
ment.  
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If more than one Ethernet switch is needed to connect the active customers additional 
switches are considered in a cascaded and hierarchical manner. The last network sided 
switch then is the border to the upper concentration network. The network sided inter-
face cards are already part of the concentration network. They are considered separate-
ly in the respective cost calculations in order to adapt to the wholesale cost calculations 
(see below). 

For competitors using wholesale access we have considered a fibre unbundling scenar-
io for the P2P architecture in which a competitor rents the unbundled fibre loop, places 
an additional Optical Distribution Frame of his own at rented collocation space in the 
MPoP where he operates his own Ethernet Switch. The competitor’s ODF is connected 
via a dedicated connection cable to dedicated customer sided ports of the incumbent’s 
main ODF. The costs of all these elements are part of the competitor’s total cost. In 
addition, the competitor has to bear the cost of the concentration and core network him-
self.  

Figure 2-5 not only describes the P2P topology in general and which cost elements are 
considered in the incumbent’s total cost, but also details which cost items become part 
of the fibre LLU price (underscored cost positions) and which elements and costs of the 
access network the competitor has to bear directly (red).  

We treat the incumbent deploying a P2P network and offering fibre unbundling to com-
petitors as our first scenario. 

Figure 2-5: Scenario P2P with fibre LLU 
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2.3.2 GPON 

The GPON technology is designed to deal ideally with Point-to-Multipoint fibre plants. It 
concentrates the traffic of a significant number of customer access fibres at an interme-
diate optical splitter location (DP) onto a single backhaul fibre. Optical splitters may be 
cascaded in order to optimize the fiber count and to adapt it to the end customer distri-
bution. But each splitter adds some additional attenuation by getting spliced into the 
cable and because it has to distribute the power of the downstream signal to all fibres 
connected. Thus the fibre plant strongly depends on the optical power budget and the 
maximum splitting factor. ITU-T G.984 standardises GPON in its limitation of 20 km 
reach at a 1:32 maximum splitting factor. New standards and better interfaces allow a 
splitting factor of up to 64 or even 128. For our models we assume a splitting factor of 
1:64 under any circumstances in a single step, without any cascades.  

Already in order to enable the use of existing spare ducts we assume DP locations and 
sizes comparable to an efficient copper plant. These may host several splitters, accord-
ing to fibre count.   

In our incumbent model the fibre plant is deployed to all homes (100% homes passed). 
This assumption corresponds to an efficient fibre deployment strategy. The fibres are 
connected to splitters filling them up to 90% of their capacity, keeping spares for future 
use and additional capacity. The fibres from the splitters are connected to the client side 
of the ODF in the MPoP, patched over there to the appropriate OLTs. The OLTs are 
connected to an Ethernet switch which is the interface to the concentration network. 
Especially during ramp-up when only few potential customers have already become 
subscribers to the FTTH network this architecture still has considerable spare capacity, 
which will be reduced as the take-up increases. 

Keeping the copper MDF locations as scorched nodes where the existing duct plant 
concentrates we are confident that fibre management problems at the MPoP sites due 
to the number of fibres will never occur, since the fibre count in the feeder cable seg-
ment is reduced by the splitting factor compared to a P2P approach. The fibre count in 
the drop cable segment between (the last) splitter and the end customer premise will be 
the same as in the P2P case. 

In order to coordinate communication of users with the active electronics at the MPoP, 
admission rights are administered by a central component (the Optical Line Terminator 
– OLT) which has to interact with decentralised components at the end customer sites, 
called ONU (Optical Network Unit, in case of several customers) or ONT (Optical Net-
work Terminal, in case of one customer). Accordingly, OLT and ONU/ONT must be able 
to communicate with each other. International standards generally only offer a basic, 
minimal level of interoperability, thus in practice there is a supplier dependency between 
OLTs and ONUs/ONTs. By contrast, the degree of supplier dependency for P2P solu-
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tions is not significant, because current solutions for active equipment are all based on 
standard Ethernet interfaces that interoperate in a worldwide mass market. 

GPON systems offer a downstream bandwidth of 2.5 Gbps and an upstream bandwidth 
of 1.25 Gbps, shared between all customers connected to the same splitter (respective-
ly splitter chain) or OLT port. In the case of 64 end customers per splitter it would result 
in approximately 40 Mbps down- and 20 Mbps upstream per customer as a fixed capac-
ity, which can be used in a shared manner if the system is configured appropriately, so 
that the users may achieve the total sum of bandwidth as a peak capacity. Also if the 
splitters are not completely filled with active subscribers the spare capacity may be 
shared between the subscribers.  

GPON with its central administration of sending rights in the OLT in principle allows one 
to allocate a fixed bandwidth or more dynamic bandwidth for an end customer and thus 
enables to serve end customers in an individual manner. But this is limited to the de-
gree the other customers are not harmed or restricted in their principle capacity de-
mand. Reducing the amount of customers connected to a splitter is another method to 
increase bandwidth per customer, and of course both methods may be combined. But 
reducing the amount of customers for a splitter requires a change in the fibre plant. 
Since customer demand cannot be planned in advance, some spare splitters could be 
foreseen during fibre roll out for future use. 

All fibres will be driven by the same interface cards, so individual solutions to single, 
dedicated (business or wholesale) customers going beyond Ethernet interfaces above 
1 Gbps or requiring access to the optical spectrum (WDM band) cannot be supported 
by GPON, but may require additional fibres in the feeder and drop cable segment.27 
Additional spare splitters or fibres are not considered in our model assumptions, be-
cause we did only model pure architectures and no hybrid solutions. 

Each ONU/ONT has to listen to the downstream messages of all connected customers 
and filter them for its own end-user. The downstream messages are encrypted, but may 
be listened to by all neighbours at the same splitter. This inherently makes the system 
more vulnerable to illegal interception and/or generates higher costs for encryption to 
secure communications. The upstream messages between end customer and OLT are 
not encrypted and may be reflected by imperfect splices in the feeder cable, thus ena-
bling clear text interception with very sensitive (special) receivers. Denial of service at-
tacks may be started with a strong optical beam ignoring the OLT’s administration, or by 
affecting the OLT’s administration messages, and there is also a certain risk that faults 
in one ONU/ONT may affect all the other endpoints of the same splitter/OLT. Determi-
nation of fault locations in such a spread environment is harder to achieve than in a P2P 
system where only single lines fail under these circumstances. Thus we assume GPON 
systems to be more vulnerable to illegal interception, denial of service attacks and un-
                                                
 27 With sub-loop access at the DP and an OSDF additional feeder fibres could be flexibly connected to 

the drop segment without any additional fibre count. 
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der certain fault conditions more time consuming to repair. We will consider this aspect 
in our assumptions about quality differences in our competition model (section 2.6.1.3). 

GPON architectures concentrate the traffic onto fewer electronic interfaces at the Cen-
tral Office. These active components are more complex and more expensive than P2P 
components. The same holds true for end user devices. As long as a GPON architec-
ture cannot make use of the concentration of the splitters, because users have not yet 
subscribed or infill homes28 are not yet constructed, many splitter locations in an OLT 
are likely to stand empty for a significant period of time. This situation could be im-
proved with intermediate distribution frames at splitter locations. Nevertheless, this 
complexity does not occur with P2P architectures, where ports are only installed and 
operated to connect active customers.  

GPON architectures are well suited to asymmetric traffic, inasmuch upstream and 
downstream bandwidth differs due to the inherent upstream communication collision. A 
preponderance of downstream traffic over upstream has so far been a typical residential 
communication behaviour, and GPON is well suited to residential customers who have 
substantial downstream and limited upstream communication demand. However, al-
ready today business customer demand is symmetrical. And even for residential cus-
tomers, there is a strong progressive trend towards more symmetric broadband com-
munication (e.g. video conferences/telephony, gaming, Peer-to-Peer29 communication). 
Therefore, one might question whether the GPON architectures are really future proof in 
the long-term concerning traffic patterns, given that fibre-based infrastructures could 
have economic lifetimes of as much as 40 years.  

If GPON had to deal with a bandwidth demand increase by a factor of 10, then the 
planned GPON evolution to 10G-PON would not suffice; however, one can be confident 
that new GPON technologies will appear, or that the installed Point-to-Multipoint fibre 
plant may be used to migrate to WDM PON.30 Migration to systems where the optical 
frequencies used overlap each other (e.g. GPON and DWDM) require the complete 
exchange of the components in the fibre strings (tree) of a splitter/OLT in one step with 
all ONU connected (e.g. 64) or a redesign of the fibre plant. Migration to technologies 
requiring a Point-to-Point fibre plant would require additional ducts and fibres in the 
feeder cable segment, thus should be avoided if possible. 

GPON, deployed with splitters in the field, can at present only be unbundled at the split-
ter locations closest to the end customers. Fibre sub-loop unbundling is not considered 
in this study as it does not appear to be a sufficiently profitable wholesale product. In-
                                                
 28 Homes which may be constructed later.  
 29 Peer-to-Peer is in many cases also referred to P2P. In this study we only use the term P2P for the 

fibre architecture, not for the logical communication relation in the layers above. 
 30 For migration from GPON to 10GPON the optical windows of the frequency plan are synchronized 

and allow for overlay installations and smooth migration. With XG-PON2 of FSAN (Full Service Ac-
cess Network, the member companies drive standards into products and contribute to the standardi-
zation process via ITU-T) 10GPON will offer 10 Gbps symmetrical shared bandwidth. From 10GPON 
to WDM PON overlay and frequency plans are not coordinated and will cause conflicts (Figure 2-9). 



 Architectures and competitive models in fibre networks 41 

stead we consider two bitstream access scenarios in the GPON case, bitstream access 
at the core network level and at the MPoP level for the competitors’ wholesale access 
cases. The main difference between the two scenarios is that bitstream access at the 
core level includes the transport through the incumbent’s concentration network while in 
the other bitstream scenario the competitor has to use his own concentration network 
and may obtain a transparent, non-overbooked bandwidth from the MPoP to his end 
customers, resulting in higher product quality and the ability of independent product 
design compared to the GPON bitstream core scenario. But since the competitor still 
depends on the incumbent’s active components this quality improvement will not 
achieve the degree of unbundled fibre local loops.  

Since the incumbent benefits more from economies of scale his unit cost of the concen-
tration network transport will be lower than that of the competitor, thus the competitor in 
the GPON bitstream core scenario may benefit from the lower cost in the wholesale 
price. 

Figure 2-6 and Figure 2-7 show the GPON architecture and detail cost components for 
the two scenarios. The underlined cost components once again are the input for the 
wholesale price calculation, while the components in black build the total cost of the 
incumbent and those in red the total cost of the competitor.  

Figure 2-6: Scenario GPON with bitstream access at the core level 
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Figure 2-7: Scenario GPON with bitstream access at the MPoP level 

 

 

 

Most GPON systems allow one to distribute a separate cable-TV signal (RF signal)31 as 
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the additional TV capabilities of GPON, only taking into account that IPTV is consid-
ered. Because there also exists Ethernet P2P equipment offering a RF colour on the 
same fibre used for the Ethernet signal with no significant additional cost, these RF-TV 
features will not cause any differences between the architectures we compare, hence 
this feature may be neglected without distorting results.  

Providing 40 Mbps per customer on average could cause bottlenecks if many of these 
customers use high quality IPTV and Video on Demand (VoD) in parallel, e.g. during 
evening hours, if they use several receivers per home. Thus IPTV in a GPON environ-
ment often is implemented as dynamic multicast where only those TV-programs are 
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may cause switch-over delays. This may happen in GPON architectures more often 
than in architectures with higher bandwidth per end customer, where more programs 

                                                
 31 RF – Radio Frequency. 
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may be broadcasted at the same time. Thus, we qualify the IPTV capability of GPON to 
be poorer than in the other architectures considered in this study.     

2.3.3 GPON over a passive P2P plant 

GPON can also be implemented on top of a Point-to-Point fibre architecture by “moving 
the splitters back” into the central MPoP location and having dedicated fibres in both 
drop and feeder section. Like in the first scenario the fibre count in the feeder and drop 
cable segment is the same, thus this GPON architecture does not have the fibre sav-
ings in the feeder segment as described before.  

The reason why we consider this hybrid P2P/GPON architecture is the potential to 
combine advantages of both worlds. All fibres are terminated on the ODF and are ac-
cessible per patch cables. So every customer still has a dedicated fibre line to the 
MPoP, thus opening all future fibre and optical spectrum uses one may imagine and 
also allowing individual use of a single fibre as described in the previous P2P scenario. 
If not connected to the splitters and OLTs at the MPoP, but to other transmission sys-
tems, individual customers could be served with special products beyond the broad-
band mass market GPON products (e.g. 1 Gbps symmetrical traffic, 10 G or even opti-
cal frequency space based transmission). Beside this additional option individual cus-
tomer demand may be served out of the GPON features as described before, whereby 
the reduction of the splitting ratio could be achieved in an easy manner at the central 
site just introducing new splitters without affecting the fibre plant in the field. 

Locating the splitters at a central site allows a more efficient use of the splitters and the 
OLTs during the roll out of the services (ramp-up). This not only generates positive cash 
flow effects but also reduces some risk of investment. Only active subscribers would be 
patched from the main ODF via a network sided ODF port onto a splitter and from there 
to the OLT. This assures a very high degree of splitter and OLT efficiency (contrary to 
the standard GPON case with splitters in the field, OLTs will have a very high utilisation 
rate because only active subscribers are patched through).32  

The use of longer access lines between splitters and end customers has no impact on 
the total optical budget of the GPON system since the feeder cable is shortened by the 
same length. Compared to cascaded splitters a larger splitter at a central site also 
means less fibre splits and therefore lower attenuation and potentially an improved opti-
cal budget due to less splitter attenuations.  

There is also no change concerning the exchangeability and interoperability of GPON 
OLTs and ONU/ONT. But the flexibility of the Point-to-Point fibre plant allows one to 
exchange the transmission systems smoothly over time, one customer at a time, if that 

                                                
 32  At least in the beginning of a roll-out, GPON OLTs would suffer from low take-up while GPON over 

P2P OLTs could always be operated at their capacity limit. 



44 Architectures and competitive models in fibre networks  

looks favourable, and thus reduces the supplier dependency of the operator. This eco-
nomic value per se33 is neither quantified nor considered in our model assumptions. 

Since the active equipment connecting to the customers still is GPON, the security and 
availability considerations for GPON described in the section above remain the same. 
But the underlying Point-to-Point fibre architecture allows individual services with im-
proved features for dedicated customers in parallel without any additional fibre count. It 
would also allow a smooth migration to other architectures like Ethernet P2P, if that 
looks favourable at one point in the future or for a subset of customers.  

The space and the associated cost required at the MPoP sites will be higher than with 
GPON with distributed splitters (described in the previous section 2.3.2), because the 
ODF network and customer sided port counts are significantly higher (by the splitting 
factor) and the splitters themselves must be located at the MPoP sites, too. This will be 
considered in our bottom-up space demand model for the MPoPs. On the other hand, 
the distributed splitters and their associated cost in the field will be saved.  

The demand of electrical power consumption during ramp-up will be lower in GPON 
with centralized splitters, since the OLTs will only be installed according to demand and 
subscriber increase. We will consider this also in our bottom-up MPoP OPEX modelling. 
The ramp-up effect however only will become visible in our dynamic modelling (section 
3.1.8). 

The associated wholesale product we have considered in this study is an unbundled 
fibre loop. From a wholesale perspective the scenario GPON over P2P unbundling is 
identical with the scenario P2P unbundling because it refers to the same P2P outside 
plant. 

                                                
 33 The ability to exchange suppliers without loss of service quality for the end user improves supplier 

competition and reduces equipment cost when new generations of systems have to be introduced. It 
also reduces migration cost and the risk of supplier insolvency etc.  
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Figure 2-8: Scenario GPON over P2P with fibre LLU 
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ingly accurate. This is what has made the use of DWDM in the access network up to 
now so expensive.  

System development proceeds and DWDM cost have significantly decreased over the 
last decade and will continue to decrease further on. Already today there are DWDM 
PON systems in the market that allow using up to 80 different colours of the DWDM grid 
in order to address customers individually34 – or as customers grouped to an GPON 
overlay network. The WDM splitters allocate the individual colours to the appropriate 
fibre access lines connected to the splitters. Each colour is capable of transporting a 10 
Gbps Ethernet signal. Tuneable transponders allow one to use “grey light” standard end 
customer equipment. In multi-dwelling buildings this large capacity may be shared in a 
FTTB manner by an Ethernet aggregation switch in the basement. At the central site the 
OLT routes the optical beams to different directions and thus allow one to unbundled 
single optical beams. Overall this DWDM based approach is not well suited to address 
the mass market already now, because it is oversized and still is rather expensive, so 
better suits for business customers and large multi-dwellings in a FTTB manner.   

Figure 2-9: Use of the optical wavelength grid 

 

 

 
Source: WIK/Schuster35 
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 34  E.g. ADVA Systems, Munich, Germany. 
 35 Schuster (2010), modified by WIK. 
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PON downstream channel wavelength). In this way, only coexistence between GPON 
and 10G GPON would be enabled. At the moment we see no option for coexistence 
between GPON and NGOA. 

Such a WDM PON technology (Figure 2-10) would allow dedicated wavelengths for 
each customer, resulting in higher bandwidth compared to GPON. Each of these WDM 
PON wavelengths is announced to support 1 Gbps bandwidth, which can be adminis-
tered by one or more WDM PON OLTs, operated by different carriers, thus allowing one 
to unbundle the wavelength.  

To be precise, the aim of using WDM in this context is not to multiplex multiple GPON 
overlays on the same fibre but rather to enhance the capacity of the system by provid-
ing every customer with a separate wavelength of higher capacity which e.g. may be 
“unbundled”, too.  

So far, this is ongoing research and development, and it remains to be seen whether 
this technology can be commercialized. Suppliers forecast the market availability within 
approximately three years from now. 

Figure 2-10: Outlook: WDM PON in future use 

 

 

 
Source: Badstieber (2010) 
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Nevertheless we have considered a WDM PON technology such as the one proposed 
by the Open Lambda Initiative as a very forward looking technology option in this 
study.36  

We assume that a single OLT supports up to 1000 wavelengths with 1 Gbps capacity 
each in a symmetric manner. The fibre plant may bridge a distance of up to 100 km. 
This allows one to close all of the existing MDF locations except those used for the core 
network, which consists of 45 locations in our model country Euroland (see section 
3.1.2). The MDF will be replaced by larger manholes which host additional splitters 
(1:16) in order to further concentrate the fibres. Up to 1000 drop cable access lines 
would then be concentrated per backhaul fibre between the old MDF and the remaining 
MPoP at the core layer nodes. Up to the old MDF locations we assume the fibre plant to 
be the same compared to GPON (with splitters in the field), from there to the MPoP the 
existing concentration network will be replaced by backhaul fibres, hence by a passive 
optical network.37  

Furthermore, we make advanced assumptions for the cost of the WDM PON equipment 
by assuming it will be produced in large numbers of components, thus costing more 
than GPON components. The OLT we assume to be 5 times more expensive than a 
GPON OLT, the ONT 1.5 times more expensive than a GPON ONT. The difference is 
caused by the higher complexity and bandwidth of the systems.38 The central systems 
functionality of WDM PON at the MPoP is comparable to the GPON technology. The 
backhaul cables are terminated to an ODF, which allows one to patch the splitter chain 
to any OLT port. The OLTs are connected to high power Ethernet switches aggregating 
the traffic to the core routers. The space required in the MPoP and the electrical power 
consumption will be calculated bottom up like in all other calculations.  

With this type of WDM PON architecture we have a dramatic increase of dedicated 
bandwidth per end customer (from 40 Mbps to 1 Gbps) but the bandwidth peak per cus-
tomer is reduced to 1 Gbps compared to 2.5 Gbps in the shared GPON case. This solu-
tion only allows one to serve the end customers individually in the bandwidth frame the 
optical beam offers (1 Gbps). Higher bandwidth can only be offered by bundling colours. 
Dark fibre optical frequency bands for dedicated customers cannot be served and re-
quire additional fibres in the backhaul, feeder and drop segment. Supplier dependency 
and inflexibility for future system upgrade may remain the same since the system bases 
also on a Point-to-Multipoint fibre plant. 

                                                
 36  Therefore our results may have some uncertainty. 
 37 With 45 MPoPs the 22 million potential subscribers give on average 490,000 potential subscribers per 

MPoP. With a splitting ratio of 1:1000 only 490 fibres have to be concentrated at the MPoP, thus there 
is no question of fibre manageability. 45 circles with a radius of 50 km (100 km divided by 2 for fibre 
routing deviations) may certainly cover the whole Euroland. Therefore, we believe our assumptions to 
be reasonable. 

 38 The WDM PON OLT has 400 times more capacity (1000/2.5) than a GPON OLT and a much higher 
complexity of the optical systems, the WDM PON ONT has to deal with the much more complex 
wavelength grid at comparable speeds. For the WDM PON ONT price we also conducted sensitivities. 
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We assume that the disadvantages of the GPON security and availability constraints 
will not exist in the WDM PON architecture, which does not use broadcast for individual 
communication and only transmits the end user information over the end users access 
line.  

Accordingly, the associated wholesale access considered is an active line access at the 
core level, which we call “WDM PON unbundling”. The underlined cost components in 
Figure 2-11 once again are the input for the wholesale price calculation, while the com-
ponents in black build the total cost of the incumbent and those in red the total cost of 
the competitor. 

Figure 2-11: Scenario WDM PON with unbundling at the core level 

 

 

 

To our knowledge the WDM PON solutions do not implement the RF-TV approaches of 
GPON and Ethernet P2P, but in principle we see no technical hurdles to add an addi-
tional optical beam for this purpose, if there is demand for it. Thus we see no competi-
tive differences between the architectures considered concerning RF-TV and believe 
the exclusion of this option to be justified. 

2.3.5 Comparison of technologies considered 

The following table provides a comparison of all solutions considered. Generally Point-
to-Point outside plants (deployed in the case of P2P and GPON over P2P) are better 
suited for higher and symmetrical bandwidth and therefore also better able to cater to 
business users. P2P outside plants are more future proof because they can be flexibly 
upgraded according to the demand of future customers. In addition, P2P allows the op-
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erator to source from multiple equipment vendors much more easily than all PON vari-
ants. PON variants (GPON over P2P, GPON and WDM PON) on the other hand require 
fewer fibres in the feeder segment and save on MPoP footprint and potentially on ener-
gy consumption. Our cost modelling analysis will specifically address the latter aspects 
to analyze the cost advantages in this respect. Most of the other qualitative differentiat-
ing factors (performance, ability for unbundling, scalability, fault identification, security, 
etc.) are not part of the quantitative analysis. 

Table 2-3: Comparison of access solutions considered 

 
Source: WIK-Consult 

2.4 Competitive models not considered 

There are two models or scenario variants which are close to the scenarios considered, 
for which we have decided not to analyse in the competition model.  

The first variant would be in the wholesale entrant sphere, an entrant using bitstream 
instead of unbundling fibre loops of the existing Point-to-Point fibre plant of the P2P 
and GPON over P2P architectures. This variant would not add significant findings, and 
would not contribute to the discussion of architectural differences, since the bitstream 
has most of the quality disadvantages a bitstream access product produced by GPON 
also has. Both strongly depend on the wholesale providers performance and service 
quality. 

P2P GPON over
P2P GPON WDM PON

Fibre count drop / feeder / / / /

Bandwidth per customer / 
capability for symmetry / / / /

Max distance from MPoP
to customer 10-40km 20km 20km 100km

Ability to cater to 
business customers

Future-proof

Security

Degree of vendor-
independency

Energy consumption 
MPoP

Fault identification and 
repair

Floorspace demand at 
MPoP

Relatively poorRelatively good



 Architectures and competitive models in fibre networks 51 

The second variant will show an entrant who replicates the incumbent’s NGA infra-
structure to the end customers’ homes. As we will show in chapter 3 infrastructure repli-
cability is only (theoretically) viable in Cluster 1 of Euroland, we do not believe this ap-
proach to have major relevance, but including it would bring major complexity into the 
competitive model. The coverage of the other scenarios at least reaches Cluster 4 and 
the cost curve would differ compared to the other entrants. Therefore we have excluded 
this variant.  

In addition to these 2 variants there is another case we have neither modelled in the 
steady state model and its dynamic extension nor in the competition model: This is the 
case of sub-loop unbundling at the DP in order to obtain access to unbundled fibre 
lines in the Point-to-Point drop fibre plants. These architectures require a competitor’s 
infrastructure not only to the MPoP, but in addition to the DPs in the field. So the feeder 
fibre lines have to be replicated by the competitors. This reduces profitability compared 
to all scenarios considered (ULL and bitstream) and is the reason why we did not in-
clude this case into our considerations. 

2.5 Critical market shares for competitive models 

The cost model determines which take-up rate an operator needs to realise in order to 
bring his total cost below revenues per user. These critical market shares (see section 
3.2.1) also formed the basis of determining the number of firms in the initial competitive 
model design. Since critical market shares of competitors have shown to be relatively 
high except in the first two clusters it became apparent that the number of firms in the 
competitive model would very likely be in the single-digit range. Later calibration of the 
model then confirmed this expectation. As a result, we are looking at about 4-6 firms 
competing in the free entry equilibrium.  

In the cost model the ARPU is fixed and market shares are only referenced to in order 
to compare ARPU with cost. In the competitive model however, price is a function of 
competition and so is the effective market share in the equilibrium. 

2.6 Competitive and regulatory interaction in an oligopoly environment 

2.6.1 Modelling approach 

2.6.1.1 The theoretical model 

Our modelling approach is based on the pyramid model, which is closely related to the 
spokes model:39 For each pair of services, there is a set of consumers who choose 
between these two products and these consumers are (uniformly) distributed in their 
                                                
 39 The pyramid model was first developed by von Ungern-Sternberg (1991), while the spokes model 

originates from Chen and Riordan (2007).  
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willingness to pay for one service rather than the other. Graphically this leads to a pyr-
amid, as illustrated in Figure 2-12, with each service located at one of the tips of the 
pyramid. In addition, there may be “Hinterland” consumers who consider only one of the 
services, represented as the thin lines emanating from the tips. 

Figure 2-12: Preference space 

 

 

 

An alternative would be the Salop model, which is widely used in the industrial organi-
zation literature.40 A major disadvantage of the Salop model is that it imposes a very 
particular substitution pattern across products: A service is a substitute only to its two 
neighboring services implying that cross price elasticities to other services are equal to 
zero. Our modelling approach allows for positive cross price elasticities between any 
pair of services. 

Another frequently used model is the logit model.41 Our approach and the logit model 
have in common that all cross price elasticities are strictly positive. While our approach 
is in general very flexible, our chosen implementation and the logit model have in 
common that a given number of available services are affected symmetrically by the 
introduction of an additional service. In terms of implementation, an advantage of the 
present framework leads to linear demand functions and, thus, explicit solutions. This is 
not the case for the logit model. 

Infrastructure. Our approach captures essential aspects of competition in FTTH mar-
kets, both on the wholesale and retail side. One firm, the “incumbent”, owns and invests 
in an FTTH access network, to which other firms (“entrants”) must obtain access in or-

                                                
 40 See Salop (1979). 
 41 For an extensive treatment, see Anderson, de Palma and Thisse (1992). 



 Architectures and competitive models in fibre networks 53 

der to provide NGA-based services. Entrants are assumed to be symmetric and need to 
make own investments in order to use NGA access. We consider models both with and 
without a second vertically integrated broadband infrastructure (“cable”), to which no 
other firms have access. 

Demand. The services that firms offer are both “horizontally” and “vertically” differenti-
ated. The former means that consumers do not react strongly to small price differences 
because individual preferences for firms’ brands differ. In particular, assuming a uniform 
distribution of individual tastes in this horizontal dimension leads to linear demand func-
tions. As a result of horizontal differentiation, the market is imperfectly competitive and 
firms will enjoy positive mark-ups. Vertical differentiation expresses differences in ser-
vice quality and goodwill or brand recognition as perceived by consumers, i.e., at equal 
prices a firm with higher service quality would attract more consumers. Service quality is 
assumed to affect all consumers similarly, i.e. we abstract from market segmentation in 
the service quality dimension. 

To model that total FTTH subscription demand is variable, we consider two model vari-
ants. In both there is a group of “competitive” subscribers. Each competitive subscriber 
makes a first choice between two of the firms, and unless their offers are very unfavor-
able, he will choose one of the two. It is assumed that all pairs of preferred firms (before 
quality differences) are equally likely in the population, so that effectively each firm will 
compete with any other firm for consumers. Formally speaking, cross price elasticities 
are different from zero for all product pairs. Due to the assumption of uniform distribu-
tions of consumer tastes, the resulting demand function of each firm is linear in its own 
price and linear in the price of all other firms. This makes the analysis tractable and al-
lows for explicit solutions. In spite of advances in empirical demand estimation that al-
low for more flexible demand specifications, the linear demand system remains popular 
in empirical research. Our underlying micro foundation permits us to compare markets 
with different numbers of firms in a meaningful way. 

If the firms on the market include the cable firm, our model has the feature that FTTH 
subscription demand is variable. However, total demand for subscription is fixed and 
assumed to be 100% of potential subscribers in the clusters considered. For reasons 
that become clear in a moment, we call this the “No-Hinterland” model. In the absence 
of a non-FTTH-based competitor, we make subscription demand variable with the intro-
duction of “captive” consumers who make a choice between one firm and not buying 
FTTH subscriptions at all (this is the “Hinterland” model). Here we aim at FTTH sub-
scriptions close to 70% of all potential subscribers in the clusters considered. 

All subscribers then either buy one subscription or none, where competitive subscribers 
will always buy one subscription. Not buying leads to a surplus normalized to zero, 
while the choice between the two preferred options is based on the comparison be-
tween prices, quality of service and the relative preference for the two brands. 
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Cost structure. We consider market outcomes on a monthly basis, so investment cost 
for providing or using NGA have been translated into a monthly value over the life time 
of the infrastructure. Each firm also bears downstream costs which consist of a fixed 
part and a variable part as a function of number of subscribers. For the latter, the model 
allows for either increasing or decreasing marginal cost. In the actual model runs we 
have only used constant marginal costs, though. 

The access tariff paid by the entrants to the incumbent consists of a price per subscrip-
tion and potentially also of a fixed fee. In this study we are considering only linear 
wholesale access tariffs based on the incumbent’s LRIC at a defined network load. In 
one variant of the model, we determine the linear access tariff such that at the resulting 
equilibrium quantity, the access payments exactly cover the total cost of providing FTTH 
access (interpreted as LRIC pricing). 

We treat the incumbent as if he were under vertical accounting separation into a NetCo 
that supplies FTTH infrastructure access and an OpCo that sells FTTH end-user ser-
vices. The incumbent’s NetCo sells access to other firms (“entrants”) and to the OpCo. 
This does not affect pricing behavior and overall profits but it provides for an automatic 
price-squeeze test.42 

All cost components consist of fixed costs and constant variable costs, but we could 
also include a quadratic term to model non-constant variable cost. 

Incumbent:  

� Costs of wholesale products for the whole FTTH output 

� Opportunity costs of wholesale products for own end-user sales  

� Downstream network (concentration and core network) and retail costs for own 
end-user sales. 

Competitors/entrants: 

� Price of wholesale products purchased 

� Downstream network (concentration and core network) and retail costs for end-
user sales. 

o Entrants/competitors are modelled on a scorched node basis, where 
nodes are determined by the incumbent‘s network architecture. 

o Entrants fully penetrate each modelled cluster. 

                                                
 42 In our model runs price squeeze has never been an issue. 
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Cable TV/DOCSIS3 

� Total costs of own end-user sales  

The price of wholesale products is assumed to be based on the long-run incremental 
costs (LRIC) of the access service, which in turn contain the fixed and variable costs 
incurred by the incumbent for the FTTH access product. Here the variable costs include 
wholesale sale costs. These wholesale sale costs are saved when the incumbent pro-
vides the access product internally to himself. A linear wholesale charge is then the total 
LRIC divided by the FTTH access quantity (including access used internally by the in-
cumbent). On top of this, there may be a multiplicative mark-up on the pure LRIC to 
arrive at the wholesale charge.    

Equilibrium. Depending on the scenario considered, first, firms make certain invest-
ments in networks and access, which determine their service quality levels and operat-
ing cost. Second, they compete in subscription fees at the retail level. The resulting 
market outcome is modelled as the Nash equilibrium outcome of the resulting pricing 
game, from which subscriber numbers, profits, market shares, consumer surplus and 
total welfare are derived.43 In the model with entry and exit, we first allow for a non-
specified process of entry and exit with the feature that all active entrants make profits 
and that the entry of an additional entrant would lead to losses of all active entrants. 
Here we postulate that entrants correctly foresee the effect of entry (and the associated 
investment decisions) on the pricing decisions and, thus, on market outcome. Formally, 
and in line with the literature on industrial organization, the stronger notion of subgame 
perfect Nash equilibrium is used. This means that we consider subgame perfect Nash 
equilibria of the two-stage game in which entrants first make their participation decision 
and then all active firms make pricing decisions. 

2.6.1.2 The quantitative model 

More detailed and formal descriptions of the competitive model are provided in Annex 4. 
In the market for broadband, n firms (the incumbent, entrants and potentially a cable 
company) compete for Nc “competitive” consumers and possibly Ne “Hinterland” con-
sumers. Each firm provides a quality level Si. The intensity of preferences of consumers 
between services supplied by firms i and j are measured by σij, and λi is the intensity of 
preferences in the Hinterland of firm i. 

After investments have been made, firms compete in subscription prices. Market out-
comes are given by the Nash equilibrium of this pricing game between firms. 

Providing FTTH access involves a marginal cost of c0 and a fixed cost of K0. Firm i’s 
downstream costs of providing retail services consist of a marginal cost ci and a fixed 

                                                
 43 The Nash equilibrium is the standard solution concept used in the literature. It assures that firm deci-

sions are mutually consistent.  
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cost Ki. Downstream firms pay an access tariff consisting of a per-subscriber price a 
and (potentially) a fixed fee A. Only the incumbent receives wholesale payments (γ1 = 1 
and γi = 0 for the other firms), but all firms apart from the cable company use the in-
cumbent’s FTTH access (δi = 0 for cable, and δi = 1 for all other firms) 

Model output variables. The following variables are determined at the equilibrium out-
come: 

� p = final output subscription price 

� n = the equilibrium number of firms. While the number of firms is actually an in-
put into the quantitative model, we determine the free-entry equilibrium number 
by running the model with an increasing number of entrants, until under n firms 
entrants are profitable while under (n+1) firms entrants expect to make losses.   

� prof = profits per month per firm 

� WhProf = wholesale profits of incumbent. These include profits from the sale of 
the incumbent’s Netco to the incumbent’s Opco.  

� s = market share per firm 

� sum(q) = market output 

� CS = consumer surplus per month. It has to be noted that total output (including 
cable) does not vary in the No-Hinterland model, whereas in the Hinterland 
model it does not vary for competitive subscribers but does vary for Hinterland 
subscribers.  

� W = welfare per month = CS + sum(prof). Aside from market expansion effects 
in the Hinterland markets the main welfare effects stem from cost and WtP dif-
ferences of the various technologies and suppliers. Among others, welfare is af-
fected by changes in the market shares of the different technologies and by 
changes in the market shares of the different providers using the same technol-
ogy. With endogenous entry, also the duplication of fixed costs affects the wel-
fare analysis. 

2.6.1.3 QoS and willingness to pay in the basic model 

Our assumptions on quality of service (QoS) and the end-users’ willingness-to-pay 
(WtP) are provided in Table 2-4. The values are in Euro-equivalent per month. 



 Architectures and competitive models in fibre networks 57 

Table 2-4: QoS and WtP assumptions for basic model 

QoS, 
Scenario 

Incumbent 
QoS =WtP 

Cable 
QoS = WtP Entrant QoS Entrant 

WtP 

P2P unbundling 100 82 99 97 

GPON over P2P 
unbundling 99 82 99 97 

WDM PON unbun-
dling  95 82 91 89 

GPON bitstream core 90 82 85 83 

GPON bitstream 
MPoP  90 82 87.5 85.5 

 

The value of chosen QoS differences may appear large from today’s perspective. How-
ever, it has to be kept in mind that we are considering steady state situations with full 
FTTH penetration around ten years from now. It can be expected that the share of cus-
tomers with high-bandwidth demands and the prevalence of corresponding applications 
will be much higher than now. Thus, the premium for ultra-high bandwidth will also be 
much higher than now.  

In contrast, the incumbency premium will likely become smaller, as time goes by. This 
justifies the small incumbency premium of 2 € over entrants that we have chosen. 

Quality differences between architectures refer to incumbents, entrants and cable and 
are explained as follows. 

Incumbent: 

� 1) P2P Ethernet:  This is the base case with best quality (QoS = 100). Each 
customer can be served with individual bandwidth up to 10 Gbps according to 
demand. 

� 2) GPON over P2P: In this case users share down- and upstream capacity and 
influence each other. However, the operator can scale the degree of sharing 
very flexibly by controlling split factors. Compared to P2P Ethernet this is poorer 
for IPTV and more sensitive to security and availability for end-users. Due to 
P2P fibres individual services for dedicated customers up to 10 Gbps or in the 
optical spectrum in separate technology are possible (-> QoS = 99). 

� 3) WDM PON: In this case users share down- and upstream lines on a per color 
base, resulting in about 1 Gbps per customer. Compared to P2P Ethernet this is 
poorer for IPTV and is sensitive to security. The shared fibre is inflexible for 
dramatic bandwidth upgrades so that there can be no 10 Gbps lines or WDM 
use (-> QoS = 95). 
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� 4) GPON: In this case users share down- and upstream capacity and influence 
each other. Any bandwidth guarantee per customer is limited (< 40 Mbit/s) or 
dependent on statistical behavior. Compared to P2P Ethernet this is poorer for 
IPTV and is sensitive to security. The shared fibre is inflexible for dramatic 
bandwidth upgrades (-> QoS = 90). 

Entrant: 

� 1) Unbundling of P2P Ethernet: This is the base case with best quality for en-
trants enabling ULL for entrants, but because the value chain is partially prede-
termined by the incumbent and because entrants depend on the incumbent for 
service and repairs, slightly poorer quality may result. Each customer can be 
served with individual bandwidth up to 10 Gbps according to demand (-> QoS = 
99).44 

� 2) Unbundling of GPON over P2P: This case allows ULL for entrants with ad-
vantages as above (-> QoS = 99). 

� 3) Unbundling of WDM PON: In this case the value chain is strongly dependent 
on the incumbent, but the bandwidth guarantee is rather high (~1 Gbit/s per cus-
tomer). The service is sensitive to security. The shared fibre is inflexible for dra-
matic bandwidth upgrades. So, there can be no 10 Gbps lines, dark fibre or 
WDM use (-> QoS = 91). 

� 4) Bitstream access of GPON: Value chain in this case is strongly dependant 
on the incumbent. Any bandwidth guarantee per customer is limited (< 40 Mbps) 
or dependent on statistical behavior. The handover at core locations is poorer 
than at MPoPs (bitstream core -> QoS = 85, bitstream MPoP -> QoS = 87.5). 

Cable: 

� Cable is a shared technology that is inferior to FTTH in all the above versions 
and compared to incumbents and entrants. 

Scope of results 

� We have done model runs based on the final cost model outputs. 

� This resulted in runs for all scenarios for the aggregate of Clusters 1 through 4. 
We have done this for both the Hinterland model and the No-Hinterland model. 
This way we can generate comparable results for all scenarios and for both 
models. In addition we have done selective model runs for GPON bitstream core 

                                                
 44 Nevertheless, we assume that wholesale services are provided under non-discriminatory conditions. 

This means under a perfect regulatory regime. Imperfect regulation would imply larger quality differ-
ences between incumbent and entrants, See Footnote 52 below for incentives of the incumbent to de-
teriorate quality of wholesale access. 
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for Clusters 1 through 5, because the critical market share analysis45 indicated 
that competitive entry in Cluster 5 was feasible for the GPON bitstream core 
scenario. 

� The remaining discretionary data inputs (horizontal differentiation and size of 
Hinterland) were calibrated to be compatible with the assumed ARPUs, with 
plausible quality differences and with plausible market shares. We have kept 
these parameters constant across scenarios and only adapted them to different 
market sizes. Reduced product differentiation would have led to fiercer competi-
tion, resulting in a smaller equilibrium number of firms. 

2.6.2 Basic model results 

In this section we provide results on prices, profits, market shares, consumer surplus 
and welfare for all scenarios over the first four clusters. These basic model runs have all 
been performed under strong regulation and do not differentiate between weak and 
strong regulation. Weak regulation with mark-ups on wholesale access prices is taken 
up in section 2.6.2.5. Section 2.6.2.6 endogenizes the access charges based on actual 
equilibrium access quantities. Section 2.6.2.7 considers the marginal Cluster 4 in isola-
tion, in order to find out if investment in that cluster is profitable for the incumbent and/or 
entrants under the basic model assumptions. Last, we include Cluster 5 for the GPON 
bitstream core scenario in section 2.6.2.8.  

The cost data and wholesale charges for the different scenarios are generally taken 
from the results of the cost model. Except when noted differently the costs and whole-
sale charges are generally the aggregate numbers for the first four clusters. The cost 
data for cable were assumed by us to reflect reasonable estimates.  

2.6.2.1 Results on end-user prices 

There are three drivers of prices and price differences: Costs, WtP and competition 
(number of firms). In addition to the WtP shown above in Table 2-4 we, therefore, have 
to consider the relevant costs. Prices are directly driven by variable or, more precisely, 
marginal costs (MC), not by fixed costs. Fixed costs only influence the level of profits 
and are, thus, important for entry and exit of firms (which again indirectly affect pric-
es).46 

In Table 2-5 below MCC and MCE are the actual marginal costs incurred by cable and 
entrants and are directly relevant for their retail pricing; the values for MCC have been 
assigned by us and the values of MCE have been determined from cost model results. 
For the incumbent, MCI_actual are the sum of MC of access and downstream services, 

                                                
 45 The concept of critical market shares is developed in section 3.2. 
 46 The aggregate fixed costs of cable for the first four clusters are assumed to be 20 Mio € per month.  
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while MCI_perceived  are the sum of wholesale access charges and downstream costs. In 
contrast to MCI_actual the MCI_perceived  are directly relevant for the incumbent’s end-user 
pricing because selling wholesale rather than retail is the next best use of the incum-
bent’s FTTH infrastructure. Prices above MCI perceived also fulfill the condition of being 
margin squeeze free. The marginal cost of the entrants MCE  are the sum of the whole-
sale access charges and the (variable) downstream costs.   

Table 2-5: Marginal costs in Euro per month 

Scenario MCC MCI actual MCI perceived MCE 

P2P unbundling 12.00 20.18 34.36 36.22 

GPON over P2P unbundling 12.00 18.05 32.22 36.22 

WDM PON unbundling  12.00 18.36 33.37 34.00 

GPON bitstream core 12.00 16.46 31.99 32.62 

GPON bitstream MPoP  12.00 16.46 31.53 32.16 

Source: WIK estimates 

The equilibrium end-user prices for all scenarios are shown in Table 2-6. While the first 
two scenarios consistently lead to the highest prices, the order of prices overall differs 
between the Hinterland and the No-Hinterland model. Because of product differentiation 
the incumbent’s price may be below the entrants’ price (for instance, in case of GPON 
over P2P unbundling) if the incumbent’s variable costs are sufficiently lower to offset for 
quality and goodwill differences which tends to lead to a higher price. In the No-
Hinterland model the equilibrium number of firms is in two cases (P2P unbundling and 
GPON bitstream MPoP) one higher than in the Hinterland model. In both these cases 
the order of prices between Hinterland and No-Hinterland model is affected by this dif-
ference. Figure 2-13 and Figure 2-14 below illustrate the effect of the number of firms, 
‘n’, on prices. 

Table 2-6: Marginal costs and prices in Euro per month 

   Hinterland No-Hinterland 

Scenario MCIperceived MCE n-1 pI pE n-2 pI pE pC 

P2P unbundling 34.36 36.22 3 46.32 44.87 4 42.07 42.37 23.76 

GPON over P2P unbundling 32.22 36.22 3 44.71 44.72 3 43.58 45.54 27.92 

WDM PON unbundling  33.37 34.00 4 42.46 38.69 4 41.24 39.32 26.16 

GPON bitstream core 31.99 32.62 4 41.58 37.44 4 40.10 37.63 28.28 

GPON bitstream MPoP  31.53 32.16 3 43.04 40.52 4 38.76 37.67 27.15 
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Figure 2-13: Prices and number of firms Scenario GPON bitstream core, Hinterland 

 

 

 

Figure 2-14: Prices and number of firms Scenario GPON bitstream core, No-
Hinterland 
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The above illustrations in Figure 2-13 and Figure 2-14 for GPON bitstream core are 
derived by running the model with varying numbers of firms while keeping all other input 
variables of the model constant (and thus treat entry and exit as exogenous). The re-
sults are representative for all scenarios. The curves are always downward-sloping and 
convex. Retail prices are thus quite sensitive to the number of firms in the market, if the 
number of firms is small. Note that under the basic parameterization in all scenarios 
only 3 or 4 entrants survive in equilibrium. 

The absolute price differences between incumbent and entrants increase slightly and 
the relative differences increase significantly in the number of firms. This suggests that 
entry increases competition among entrants by more than competition between the in-
cumbent and entrants. Competition by cable brings prices of entrants and the incum-
bent much closer together than competition without cable. 

Since the Hinterland model has one less firm than the No-Hinterland model, a direct 
comparison between both models would be for 3-7 firms in the Hinterland model and for 
4-8 firms in the No-Hinterland model. In these ranges the two models yield quite similar 
results.  

Table 2-7 shows the case of 5 firms in the Hinterland model and 6 firms in the No-
Hinterland model, leading to 4 entrants in each case. Both models give the same rank-
ings of the scenarios for prices of incumbents and entrants. However, on average prices 
are a little higher in the Hinterland model than in the No-Hinterland model. Prices of 
incumbents are always higher while prices of entrants are always lower in the Hinter-
land model than in the No-Hinterland model.  

Table 2-7: Prices in Euro per month in case of 4 entrants for all scenarios  

  Hinterland No-Hinterland 

Scenario pI Rank pE Rank pI Rank pE Rank pC Rank 

P2P unbundling 43.78 1 41.64 1 42.07 1 42.37 1 23.76 5 

GPON over P2P unbun-
dling 41.78 3.5 41.51 2 40.38 3.5 42.17 2 24.11 4 

WDM PON unbundling  42.46 2 38.69 3 41.24 2 39.32 3 26.16 3 

GPON bitstream core 41.58 3.5 37.44 4.5 40.10 3.5 37.63 4.5 28.28 1 

GPON bitstream MPoP  40.29 5 37.42 4.5 38.76 5 37.67 4.5 27.15 2 

 

Table 2-7 clearly shows that the ranking of scenarios by the end-user price of cable 
differs substantially from the rankings of scenarios by the end-user prices of the incum-
bent and entrants. This holds because cable has in all scenarios distinctly lower mar-
ginal costs than the incumbent and entrants, while the difference in customer valuations 
between cable and the incumbent’s and entrants’ services varies substantially by sce-
narios. End-user prices for cable therefore vary inversely to the relative difference in 
WtP between cable and FTTH services.   
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The rankings of the scenarios in terms of the incumbent’s and entrants’ end-user prices 
are not all the same except for P2P unbundling which has always the highest and 
GPON bitstream MPoP which has always the lowest prices. GPON over P2P unbun-
dling and WDM PON unbundling are very close to each other below P2P unbundling, 
and GPON bitstream core is somewhat above GPON bitstream MPoP.  

If one therefore keeps the number of firms constant the equilibrium results would show 
P2P unbundling to have the highest prices followed by GPON over P2P unbundling and 
WDM PON unbundling. GPON bitstream core would be next and GPON bitstream 
MPoP last. The price rankings follow quite closely those of marginal costs, and any de-
viations are explained by higher or lower customer valuations of the services. 

2.6.2.2 Results on profits 

Table 2-8 gives profits for the basic model for both the Hinterland and the No-Hinterland 
case. It should be noted that entrants’ profits are always reported per entrant. 

Table 2-8: Profits in Million Euro (per month) 

  Hinterland No-Hinterland 

Scenario n-1 profI profE n-2 profI profE profC 

P2P unbundling 3 24.83 3.74 4 18.78 0.45 2.81 

GPON over P2P unbundling 3 27.89 3.38 3 26.91 6.55*) 13.22 

WDM PON unbundling  4 13.05 1.83 4 17.91 2.92 13.09 

GPON bitstream core 4 23.71 1.54 4 13.22 2.07 23.72 

GPON bitstream MPoP  3 23.60 4.40*) 4 10.00 0.31 17.86 

*) with 4 entrants there is a very small loss for each entrant. 

Because of the additional competition of cable in the Hinterland model, profits are not 
directly comparable between the Hinterland model and the No-Hinterland model.  

In the Hinterland model entrants’ profits are substantially higher in the three-entrant 
markets (P2P unbundling, GPON over P2P unbundling and GPON bitstream MPoP) 
than in the four-entrant markets (GPON bitstream core and WDM PON unbundling). 
Only in the WDM PON unbundling scenario seem the profits of the incumbent to be 
impacted by the number of competitors in the Hinterland model. As Figure 2-15 and 
Figure 2-16 show, this is mostly driven by additional competition. 

In the No-Hinterland markets entrants’ profits are much lower in those markets, where-
as the Hinterland model has one less entrant in equilibrium. The reason is that there is 
a knife-edge entry of one more firm in the No-Hinterland model in those scenarios (P2P 
unbundling and GPON bitstream MPoP). Had fixed costs been just a little higher there 
would not have occurred this extra entry. 
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As has been the case with end-user prices, profits of cable services follow largely the 
quality differentials to FTTH in the various scenarios. The greater the differential the 
lower is cable’s profits.  

As Figure 2-15 and Figure 2-13 show, the influence of the number of entrants on profits 
differs somewhat from the entry effect on prices. The reason lies in wholesale profits. In 
the Hinterland model wholesale profits (because of the associated increase in overall 
output) increase in the number of firms, thereby increasing the difference between en-
trants’ profits per firm and the incumbent’s overall profits. In the No-Hinterland case the 
incumbent’s wholesale profits are, because of the intervening effect of cable output, first 
increasing and then decreasing in the number of firms, resulting in a closing of the gap 
between entrants’ profits per firm and the incumbent’s overall profits. 

Figure 2-15: Profits and number of competitors – GPON bitstream core, Hinterland 
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Figure 2-16: Profits and number of competitors - GPON bitstream core, No-Hinterland 

 

 

 

Because of the increase in FTTH market output47 that is associated with entry the 
wholesale profits increase with entry, although at a decreasing rate. 

Otherwise, all firms experience a decline in profits per firm, as the number of firms in-
creases. However, this happens at a declining rate, suggesting in particular that profits 
per entrant do not change dramatically around the free-entry equilibrium if the number 
of firms is fairly large. However, in the range of our equilibria (4-5 firms in the Hinterland 
model and 5-6 firms in the No-Hinterland model) profits do change substantially with 
entry. 

2.6.2.3 Results on market shares and number of firms 

Table 2-9 provides market shares in the basic model. It should be noted that entrants’ 
market shares are always per entrant. 

                                                
 47 We are referring here to a relative shift of market shares between cable and the FTTH network. 
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Table 2-9: Market shares ‘s’ in percent 

 Hinterland No-Hinterland 

Scenario n-1 sI sE n-2 sI sE sC 

P2P unbundling 3 40.7 19.8 4 23.4 13.5 22.5 

GPON over P2P unbundling 3 42.1 19.3 3 26.3 16.5 24.2 

WDM PON unbundling  4 41.4 14.7 4 24.5 12.1 27.1 

GPON bitstream core 4 43.4 14.1 4 24.8 11.0 31.1 

GPON bitstream MPoP  3 41.5 19.5 4 22.6 12.1 28.9 

 

Even if one fully corrects for the presence of cable the incumbent’s market share in the 
No-Hinterland model is consistently smaller than in the Hinterland model. 

In both models the incumbent’s market share stays in a narrow range through all sce-
narios, although it varies more in the No-Hinterland model than in the Hinterland model. 

In the No-Hinterland model the market share of cable varies substantially. It closely fol-
lows quality differences between cable and FTTH and is lowest where the quality differ-
ential to FTTH is greatest. 

As Figure 2-17 and Figure 2-18 show, the market shares sometimes react in a non-
monotonic fashion to market entry. It is, in particular, noteworthy that, in the Hinterland 
case, the market share of the incumbent increases at some point as entry increases 
further. This appears to be restricted to the GPON bitstream core scenario, while in oth-
er scenarios the incumbent’s market share only tapers off as more firms enter. 

Figure 2-17: Market shares and number of competitors – GPON bitstream core, Hin-
terland 
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Figure 2-18: Market shares and number of competitors - GPON bitstream core, No-
Hinterland 

 

 

 

In the No-Hinterland case cable experiences at some point a market share increase as 
the number of entrants increases further. 

Under the basic parameterization in all scenarios only 3 or 4 entrants survive in equilib-
rium. While we had expected this for all the other scenarios, it has come as a surprise 
for GPON bitstream core, where our expectation based on the critical market shares 
was for a higher number of entrants. The main reason is that, already with a small num-
ber of entrants, the low WtP for GPON leads to prices below the general ARPU as-
sumed for the critical market share analysis. Further entry then leads to even lower 
prices and lower quantities per entrant, resulting in overall losses for all entrants. 

2.6.2.4 Results on consumer surplus (CS) and welfare (W) 

Table 2-10 summarizes our basic model results for CS and W. It also puts the results 
on prices, profits and market shares in perspective. In this context it needs to be noted 
that CS is largely driven by the price/valuation relationships between the different tech-
nologies and firms rather than by the overall quantity of output, which is fixed in the No-
Hinterland model and varies only for each firm’s backyard in the Hinterland model. 
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Table 2-10: Basic model results on consumer surplus and welfare per month 

Scenario 

Hinterland No-Hinterland 

n-1 
CS W 

n-2 
CS W 

Mio € Rank Mio € Rank Mio € Rank Mio € Rank 

P2P unbundling 3 243.1 2 279.2 2 4 466.9 1 490.3 2 

GPON over P2P unbundling 3 245.6 1 283.6 1 3 434.0 2 493.8 1 

WDM PON unbundling  4 240.5 3 270.8 3 4 431.2 3 473.9 3 

GPON bitstream core 4 216.8 4 247.7 4.5 4 400.5 5 445.7 4.5 

GPON bitstream MPoP  3 208.6 5 245.4 4.5 4 416.0 4 445.1 4.5 

 

The ranking of CS in the Hinterland model is very close between the first three scenari-
os (with a 2% difference between GPON over P2P unbundling as the first and WDM 
PON unbundling as the third). In contrast, the difference between WDM PON unbun-
dling as the third and the two GPON bitstream scenarios is much larger (about 10%), 
while GPON bitstream core and GPON bitstream MPoP are almost equal. As explained 
below, the CS rankings are somewhat different in the No-Hinterland model and, except 
for the very close GPON over P2P unbundling and WDM PON unbundling scenarios in 
places 2 and 3, they are rather evenly spread.  

In contrast to the case of CS, the rankings of W are similar between the Hinterland and 
the No-Hinterland model and so are the differences between Scenarios. There is a 
roughly 4% difference between the first (GPON over P2P unbundling) and the third 
(WDM PON unbundling) and a 7%-8% difference between third and 4th/5th place.  

The difference in CS and W between Hinterland and No-Hinterland is greater than the 
simple addition of the cable market. A direct comparison of absolute values between the 
two models is therefore not appropriate. 

In terms of W GPON over P2P unbundling ranks consistently first and narrowly beats 
P2P unbundling, while WDM PON unbundling is consistently third both for W and CS, 
usually with a significant margin. The margin is narrow for CS in the Hinterland model, 
because here WDM PON unbundling has 4 entrants, while P2P unbundling and GPON 
over P2P unbundling only have 3 entrants.  

The two GPON bitstream scenarios are in a dead heat for last place in terms of W. 

In terms of CS the ranking between the P2P topologies and between the GPON bit-
stream scenarios is reversed for the Hinterland and No-Hinterland model. In the No-
Hinterland model there are only three entrants under GPON over P2P unbundling and 
four entrants under P2P unbundling. Vice versa, in the Hinterland model there are only 
3 entrants under GPON bitstream MPoP and 4 entrants under GPON bitstream core. 
This leads to higher prices and lower CS for GPON over P2P unbundling than P2P un-
bundling and for GPON bitstream MPoP than GPON bitstream core.  
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Figure 2-19 and Figure 2-20 show that, in contrast to CS, W is not much affected by 
entry, once the number of firms reaches 4 (No-Hinterland model) or 5 (Hinterland mod-
el). Thus, as a result of different numbers of entrants, the same rankings of scenarios in 
terms of W are as unsurprising as are different rankings of scenarios in terms of CS. 
The small effect of entry beyond 4 or 5 firms on W seems to be the result of the stable 
market share of the incumbent. In the No-Hinterland case, the resulting cable’s gain in 
market share relative to the entrants appears to be welfare neutral taking all other ef-
fects into account.   

Figure 2-19: Welfare per month and number of competitors – GPON bitstream core, 
Hinterland 
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Figure 2-20: Welfare per month and number of competitors - GPON bitstream core, 
No-Hinterland 

 

 

 

While W first increases in the number of firms, this ebbs off very quickly and possibly 
starts to decrease. In contrast, CS continues to increase fairly strongly in the number of 
firms. 

Since the number of firms in equilibrium in some cases appears to be quite sensitive to 
small changes in model parameters (and therefore different between the Hinterland and 
the No-Hinterland model), the results on welfare should be considered more stable than 
the results on consumer surplus.   

2.6.2.5 Access mark-up for the GPON bitstream core scenario 

The GPON bitstream core scenario included “weak regulation” in its original definition. 
This has not been part of the basic model runs presented so far and will be done in the 
current section. In this context weak regulation shall mean that entrants have to pay a 
mark-up on the LRIC-based wholesale access charge. In the following we show the 
effects of such a mark-up of 0%-20% on prices, profits, market shares, CS and W. 

While the presentation of results is restricted to GPON bitstream core, the results would 
be similar across all scenarios. 
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As expected and as shown in Figure 2-21 and Figure 2-22 a percentage mark-up on 
access charges leads to an almost parallel increase of all retail prices (incumbent, en-
trants and cable).  

Figure 2-21: Prices and access mark-up - GPON bitstream core, Hinterland 

 

 

 

Figure 2-22: Prices and access mark-up - GPON bitstream core, No-Hinterland 
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As becomes clear from Figure 2-23 and Figure 2-24 the incumbent’s wholesale profits 
increase strongly and linearly with an access mark-up. In contrast, the entrants’ profits 
and the incumbent’s downstream profits decrease very slightly with the mark-up. Ca-
ble’s profits are again favorably affected by the mark-up, although not quite as much as 
the incumbent’s overall profits. 

Figure 2-23: Profits per month and access mark-up - GPON bitstream core, Hinterland 
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Figure 2-24: Profits per month and access mark-up - Scenario Bitstream access to 
GPON at core nodes, No-Hinterland 

 

 

 

Figure 2-25 shows the incumbent’s market share in the Hinterland model to increase 
slightly against entrants as a result of increased access charge mark-ups. In contrast, in 
the No-Hinterland model higher access charge mark-ups reduce the market share of 
entrants, hold the incumbent’s market share constant and increase the market share of 
cable. 

Figure 2-25: Market shares and access mark-up - GPON bitstream core, Hinterland 
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Figure 2-26: Market shares and access mark-up - GPON bitstream core, No-
Hinterland 

 

 

 

Figure 2-27 and Figure 2-28 show the relationship between access charge mark-ups 
and consumer surplus and welfare. 

Figure 2-27: Welfare per month and access mark-up - GPON bitstream core, Hinter-
land 
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Figure 2-28: Welfare per month and access mark-up - GPON bitstream core, No-
Hinterland 

 

 

 

Both models show a weak decline in W and a strong decline in CS in an increase in 
access charge mark-up. Since incumbents’ profits strongly increase and entrants’ prof-
its weakly decrease in the mark-up, such a mark-up may encourage incumbents’ infra-
structure investments. However, in our analysis so far incumbents’ aggregate profits 
appear to be sufficient without mark-ups. 

If we take weak regulation for the GPON bitstream core scenario to mean a 10% mark-
up on LRIC wholesale access charges then weak regulation changes the rankings of 
the scenarios as follows. End-user prices are increased compared to the basic model 
run from 41.61€ to 43.46€ for the incumbent and from 37.48€ to 39.54€ for the entrants 
in the Hinterland model and from 40.10€ to 42.06€ for the incumbent and from 37.63€ 
to 39.82€ for the entrants in the No-Hinterland model. In both cases the incumbent’s 
price ranking would move from lowest price (place 5) to highest price (place 1) for the 
incumbent and from place 5 to place 3 for the entrants. The incumbent’s profits would 
increase by about 50% in both models, while the entrants’ profits would decrease by 
about 15%. CS would decrease from 216.8 Mio € to 204.8 Mio € in the Hinterland mod-
el and from 400.5 Mio € to 384.5 Mio € in the No-Hinterland model. It would move the 
GPON bitstream core scenario from place 4 to place 5 in the Hinterland model and 
would reemphasize place 5 in the No-Hinterland model. In contrast, W would change 
very little, from 247.7 Mio € to 245.1 Mio € in the Hinterland model and from 445.7 Mio € 
to 444.3 Mio € in the No-Hinterland model. This would have no effect on the W-
rankings. The results on wholesale access charge mark-ups in the competition models 
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may appear to contrast with those of the critical market share analysis in the cost model 
(section 0).This is, because critical market shares of competitors increase in the cost 
model but equilibrium market shares remain relatively stable in the competition model. 
The current competition model assumes that demands for FTTH services are down-
ward-sloping. Thus, an increased mark-up can be translated into a higher end-user 
price without too much loss in sales. In the cost model analysis the ARPU is taken as 
given and therefore implicitly assumes a horizontal demand curve at a price equal to the 
assumed ARPU. However, as long as the critical market shares determined in the cost 
model (which constitute minimum market shares for viability) remain below or at the 
level of the actual market shares in the competition model, there is no contradiction.48 

2.6.2.6 Endogenous wholesale access charges 

The wholesale access charges in our analysis are based on LRIC, which in turn is 
based on projected FTTH output quantities. In equilibrium the FTTH output quantities 
may differ from those projected quantities, requiring an adaptation of ‘a’ to the resulting 
new LRIC.  

Annex 3 describes the formal method for calculating such adaptations for both the Hin-
terland model and the No-Hinterland model. This is done by solving for the LRIC corre-
sponding to the actual equilibrium quantities of each case. We have done the calcula-
tions of endogenous access charges for all scenarios. As can be seen in Table 2-11 
and Table 2-12 for the No-Hinterland case of the P2P unbundling scenario, the effect of 
endogenizing ‘a’ can be substantial. It is, however, strongest for P2P unbundling and 
GPON over P2P unbundling, where it leads to a substantial decrease in retail prices.49  

In the P2P unbundling scenario, since the market share of cable with 22% is substan-
tially below the 30% that we assumed for the LRIC calculation, the endogenized LRIC 
for access charges, based on 78% market share for FTTH, gives a reduction in the 
wholesale ULL charge from a = 21.14 to a = 19.82, corresponding to the exact equilibri-
um market share. As a result, all end-user prices are reduced, wholesale profits vanish 
(by construction) with a strong negative effect on the incumbent’s overall profits. Cable’s 
profits also decrease, while entrants’ profits rise moderately (not enough to spur further 
entry). Consumer surplus rises moderately and welfare only by a minimal amount.    

                                                
 48  In addition, we have to keep in mind that market share's in the cost model are cluster-specific while 

market shares of the competition model are mostly based on an aggregated analysis of clusters 1-4. 
 49 In the first two scenarios in the No-Hinterland model the difference between exogenous and endoge-

nous a is above 1.30 €, whereas for all other scenarios it is below 0.70 € and, in the cases of the bit-
stream access scenarios goes in the other direction. 
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Table 2-11: Basic model results P2P unbundling, No-Hinterland  

  a = given = 21.14 

       General Incumbent Cable Each Entrant 

N 6 

P 42.07 23.76 42.37 

Prof 18.78 Mio 2.81 Mio 0.45 Mio 

WhProf 9.23 Mio 

S 0.23 0.22 0.14 

sum(q) 8.64 Mio 

W 490 Mio 

CS 467 Mio 

 

Table 2-12: Model results with endogenous ‘a’, No-Hinterland, P2P unbundling 

  a = endogenous = 19.82 

  General Incumbent Cable Each Entrant 

A 

N 6 

P 40.71 23.04 40.92 

Prof 10.06 Mio 0.11 Mio 0. 81 Mio 

WhProf 0 

S 0.23 0.21 0.14 

sum(q) 8.64 Mio 

W 491 Mio 

CS 478 Mio 

 

2.6.2.7 Looking at Cluster 4 in isolation 

Our analysis so far aggregates all variables and all results over the four densest popula-
tion clusters of Euroland. This is based on the critical market share results of the cost 
model, which suggested that entrants and incumbents would be viable for all scenarios 
up to Cluster 4. This does not mean, however, that the viability of all firms, which was 
the basis of the free-entry equilibria presented so far, also holds for Cluster 4 in isola-
tion. It may be doubtful because access charges, costs and end-user pricing have all 
been based on an aggregate (or average) of all four clusters. Cluster 4 as the marginal 
cluster with the lowest population density has higher fixed costs per user for all types of 
firms than the average of Clusters 1 to 4.  
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We have therefore, for P2P unbundling, separately calculated the relevant outcomes for 
Cluster 4 alone with a wholesale access charge based on 

� the average of all four clusters: a = LRIC(Clusters 1-4) = 21.14 

� the marginal Cluster 4: a = LRIC(Cluster 4) = 23.41 

� the average of five clusters: a = LRIC(Clusters 1-5) = 22.85 

The last case reflects the fact that, according to the cost model results, the incumbent 
would be viable in Cluster 5 as well as in Clusters 1-4. If the incumbent, in addition to 
Clusters 1-4, also penetrates Cluster 5 the LRIC relevant for wholesale access charges 
would therefore be based on the average LRIC of Clusters 1-5. This would follow cur-
rently used regulatory practice. 

Table 2-13: Basic model results: Cluster 4 - P2P unbundling, Hinterland Model 

Average access charge over 4 clusters: a = 21.14 
  Incumbent Each Entrant 

n 4   
p  46.32 44.87 

Prof  2.52 Mio 0.69 Mio 
WhProf  -3.02 Mio  

Cluster-specific access charge: a = 23.41 
n 4   
p  48.15 46.93 

Prof  5.13 Mio 0.57 Mio 
WhProf  -0.11 Mio  

Average charge Cluster 1-5: a = 22.85 
n 4   
p  47.70 46.43 

Prof  4.50 Mio 0.60 Mio 
WhProf  -0.81 Mio  
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Table 2-14: Basic model results: Cluster 4 - P2P unbundling, No-Hinterland Model 

Average access charge over 4 clusters: a = 21.14 

  Incumbent Cable Each Entrant 

N 6 

P 42.07 23.76 42.37 

Prof 1.08 Mio 0.67 Mio -0.09 Mio 

WhProf -1.07 Mio 

Cluster-specific access charge: a = 23.41 

N 6 

P 44.01 24.77 44.42 

Prof 3.88 Mio 1.65 Mio -0.21 Mio 

WhProf 1.90 Mio 

Average charge Cluster 1-5: a = 22.85 

N 6 

P 43.53 24.52 43.92 

Prof 3.20 Mio 1.40 Mio -0.18 Mio 

WhProf 1.18 Mio 

 

When interpreting the results on Cluster 4 presented in Table 2-13 and Table 2-14, one 
has to keep in mind that Cluster 4 has 2,062,480 potential end-users compared to 
8,636,068 potential users for all four clusters. Thus, as a separate market, Cluster 4 
would have about 24% the size of all four clusters. Under the averaged access charge 
for all four clusters we get the same prices as before, but in the Hinterland model profits 
of the incumbent are only about 10% of the aggregate profits and profits of the entrants 
are only 18%. However, Cluster 4 remains profitable in isolation so that the equilibrium 
number of firms is reemphasized. One drawback for the incumbent is that wholesale 
access becomes a major loss maker and offering wholesale access therefore is not 
incentive compatible.  

In contrast, incumbent’s profits are only 6% of aggregate Clusters 1-4 profits and profits 
of entrants turn slightly negative in the No-Hinterland model. Thus, entrants may refrain 
from entering Cluster 4 in this case. Under cluster-specific wholesale access charges (a 
= 23.41) end-user prices increase but that only helps the incumbent, while entrants’ 
profits/losses deteriorate. This pattern also holds for the not illustrated case of GPON 
over P2P unbundling.  

Furthermore (not illustrated here), in the GPON bitstream scenarios and WDM PON 
unbundling the incumbent makes a loss on account of the larger wholesale loss associ-
ated with the smaller market share of FTTH relative to cable. Since only in the GPON 
bitstream core scenario the market share of FTTH is below the 30% assumed for the 
LRIC calculation relevant for determining the access charge, incumbent losses may turn 
up for all scenarios under endogenous access charges. This does not hold for the Hin-
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terland model of P2P unbundling, where endogenous access charges of a = 20.94 lead 
to a slight reduction in the Cluster 4 incumbent’s profit to 2.29 Mio € and an increase in 
each entrant’s profits to 0.70 Mio €. However, in the No-Hinterland model with an en-
dogenous access charge of a = 19.82 the incumbent generates an overall loss of 0.63 
Mio € (resulting from a wholesale loss of 2.89 Mio €) and the entrants make a small loss 
of 0.02 Mio € each. 

If the incumbent also serves Cluster 5 the resulting averaged wholesale access charge 
(a = LRIC(Clusters 1-5) = 22.85) leads to a result that lies between the result under a = 
21.14 and under a = 23.41. 

2.6.2.8 Cluster 5 results for the GPON bitstream core scenario 

One of the results of the critical market share analysis has been that in the GPON bit-
stream core case both the incumbent and entrants could profitably operate in Cluster 5 
as well as in Clusters 1-4. We have therefore done basic model runs of the GPON bit-
stream core scenario for the aggregate of Clusters 1-5 and of Cluster 5 in isolation. The 
access charge in this case is a = 23.77. 

Table 2-15: Basic model run, Hinterland, GPON bitstream core, Clusters 1-5  

 General Incumbent Each Entrant 

n 5   

p  43.06 39.09 

prof  28.91 Mio 1.84 Mio 

WhProf  0.35 Mio  

s  0.44 0.14 

sum(q) 7.79 Mio   

W 303 Mio   

CS 267 Mio   

 

Table 2-15 shows that both for incumbent and for the same number of entrants profits 
are higher for Clusters 1-5 than they were for the Clusters 1-4 case.50 This results in 
spite of the higher Cluster 5 costs, because the higher access charge of a = 23.77 over 
the Cluster 1-4 access charge of a = 22.05 drove up end-user prices.  

Table 2-16 provides the results for Cluster 5 in isolation, and it is quite surprising. Alt-
hough adding Cluster 5 to Clusters 1-4 increases profits for both the incumbent and the 
entrants, Cluster 5 in isolation is a big loss maker for the incumbent, but provides de-
cent profits for the entrants (considering that Cluster 5 has only about 22% the inhabit-

                                                
 50 Profits are not higher in proportion to increased market size, though. However, since these profits are 

above the calculated rate of return on equity, their absolute size would be relevant for infrastructure 
investment. 
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ants of Clusters 1-5 together). The reason is that the incumbent’s FTTH infrastructure 
access costs in Cluster 5 are 29.82 compared to the wholesale access charge of a = 
23.77. As a result, the incumbent generates a wholesale loss of over 10 Mio €. Thus, 
the incumbent could have incentives not to invest in Cluster 5 if wholesale access 
seekers also enter. But nevertheless the incumbent would be better off than if he had 
only invested in Clusters 1-4. 

Table 2-16: Basic model run, Hinterland, GPON bitstream core, Cluster 5  in isolation 

 General Incumbent Each Entrant 

N 5   

P  43.06 39.09 

Prof  -3.91 Mio 0.50 Mio 

WhProf  -10.32 Mio  

S  0.44 0.14 

sum(q) 1.73 Mio   

W 57 Mio   

CS 59 Mio   

 

In Table 2-17 and Table 2-18 we show the same exercises for the No-Hinterland model. 
Compared to the Cluster 1-4 case the incumbent’s profits are now about even for the 
aggregate of Clusters 1-5, while those of cable and entrants jump ahead. The reason is 
that the increased market price gives cable a boost, both in price-cost mark-up and in 
market share against FTTH. As a result, the incumbent suffers a substantial wholesale 
loss that negatively affects its overall profits. 

Table 2-17: Basic model run, No-Hinterland, GPON bitstream core, Clusters 1-5 

 General Incumbent Cable Each Entrant 

N 6    

P  41.65 29.14 39.38 

Prof  13.44 Mio 33.25 Mio 2.56 Mio 

WhProf  -5.24 Mio   

S  0.25 0.33 0.11 

sum(q) 11.10 Mio    

W 555 Mio    

CS 498 Mio    

 

Table 2-18 shows that, again, Cluster 5 in isolation generates a huge wholesale loss for 
the incumbent, and that translates into a large overall loss as well.   
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Table 2-18: Basic model run, No-Hinterland, GPON bitstream core, Cluster 5 in isola-
tion 

 General Incumbent Cable Each Entrant 

n 6    

p  41.65 29.14 39.38 

prof  -7.34 Mio 4.80 Mio 0. 66 Mio 

WhProf  -11.56 Mio   

s  0.25 0.33 0.11 

sum(q) 2.46 Mio    

W 110.55 Mio    

CS 110.44 Mio    

 

2.6.2.9 Basic model results: Conclusions 

Although the two P2P topologies consistently show the highest prices, they also have 
highest levels of CS and W in the basic model runs. They are followed fairly closely by 
WDM PON and more distantly by the GPON bitstream scenarios. GPON bitstream core 
falls back even further if, for this scenario, strong regulation is replaced by weak regula-
tion. 

Sometimes the ranking of CS and W between scenarios do not coincide, mainly be-
cause of differences in the equilibrium number of firms. Since consumer surplus can be 
very sensitive to small parameter changes, the results on W are likely more robust than 
those on CS. 

While CS always increases in the equilibrium number of firms, W is almost constant at 
the equilibrium levels reached in our model runs.   

Under the basic parameterization in all scenarios only 3 or 4 entrants survive in equilib-
rium. This is the result of a combination of high cost and high WtP for some scenarios 
(notably P2P unbundling and GPON over P2P unbundling) and low cost and low WtP 
for others (notably GPON bitstream core and GPON bitstream MPoP). Independent of 
entry, the incumbent’s market share does not differ much across scenarios. 

Because of lower costs incumbents are consistently profitable in the basic model runs, 
where entrants are profitable.  

A percentage mark-up on the LRIC-based access charge leads to a corresponding in-
crease in end-user prices of almost the same magnitude as the mark-up; entrants’ mar-
ket share decreases and entrants’ profits decrease slightly, while the incumbent’s profits 
increase substantially. 
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Endogenizing the wholesale access charge strengthens the results of the basic model 
runs.  

Profits in the marginal Cluster 4 are substantially lower than average profits for all Clus-
ters 1-4. Because of large losses from selling wholesale access profits overall can turn 
negative for the incumbent and slightly negative for entrants, suggesting that the in-
cumbent may refrain from entering Cluster 4 and fewer competitors may enter the mar-
ginal cluster than the others. This latter effect on competitors becomes stronger if one 
uses cluster-specific entry charges or if the incumbents also enters Cluster 5. 

A competition analysis of Clusters 1-5 for GPON bitstream core showed that entering 
Cluster 5 would be profitable for entrants both on an aggregate basis and for Cluster 5 
in isolation. However, such entry has ambiguous effects on the incumbent. The incum-
bent would have higher profits than if both he and the entrants would only enter Clus-
ters 1-4. Yet, Cluster 5 in isolation would be a large loss maker. The reason is that 
overall prices increase through this expanded penetration, but it generates a large 
wholesale loss in Cluster 5. 

The likely effect of wholesale access regulation on the incumbent’s FTTH investment is 
therefore ambiguous, if applied a wholesale cost average. There seems to be no in-
vestment problem for an aggregate number of clusters. The incumbent’s profits are suf-
ficient for aggregate investments. However, there can be problems in the marginal clus-
ters, where the incumbent’s overall profits may turn negative on account of large whole-
sale losses. This would not happen if wholesale access charges were cluster-specific. 
But such differentiated charges could severely cut competitor entry in less densely pop-
ulated clusters.  

The main explanation for the welfare ranking for the Scenarios is the following: The 
rankings in terms of costs are almost exactly the reverse of the rankings of the scenari-
os in terms of consumer valuations. However, the cost differences are smaller than the 
valuation differences. As a result P2P unbundling and GPON over P2P unbundling rank 
ahead of WDM PON unbundling, which in turn beats the GPON bitstream scenarios. 

2.6.3 Sensitivity analysis 

In the following we show a few sensitivity analyses 

� on cost assumptions, by contrasting a Brownfield approach with the Greenfield 
approach of the basic model 

� on WtP for incumbent, entrant and cable services for all scenarios. 
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2.6.3.1 Greenfield vs. Brownfield results  

Table 2-19, Table 2-20 and Table 2-21 contrast three cases. Table 2-19 shows the 
basic Greenfield results for WDM PON unbundling, while Table 2-20 gives Brownfield 
results based on LRIC cost calculations. Table 2-21 moves to stronger access charge 
regulation based on Brownfield costs. The cost change from Greenfield to Brownfield 
model only concerns the capital costs of FTTH access. 

Since this does not affect LRIC and therefore LRIC access charges are unchanged, the 
effect of the Brownfield model leaves end-user prices and market shares unchanged. 
Only the incumbent’s profit is increased by the cost saving. This is a well-known result 
from the theoretical literature. 

However, if access charges are reduced by the cost savings end-user prices are re-
duced, market shares change little, profits of incumbent are slightly reduced but those 
of entrants increase (compared to the Greenfield approach).  

Table 2-19: Basic Greenfield model results for WDM PON unbundling, Hinterland 
model, a = 21.24 

       General Incumbent Each Entrant 

n 5 

p 42.46 38.69 

prof 23.05 Mio 1.83 Mio 

WhProf 1.33 Mio 

s 0.414 0.147 

sum(q) 6.24 Mio 

W 271 Mio 

CS 240 Mio 

 

Table 2-20: Brownfield model results for WDM PON unbundling, Hinterland model, a 
= 21.24 

Brownfield, a = 21.43 

General Incumbent Each Entrant 

n 5 

p 42.46 38.69 

prof 39.76 Mio 1.80 Mio 

WhProf 18.03 Mio 

s 0.414 0.147 

 

Comparing Table 2-19 and Table 2-20 shows that the only effect of moving from Green-
field to Brownfield is that the incumbent’s wholesale profits increase precisely by the 
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cost difference between the Greenfield and Brownfield models. However, if wholesale 
access charges are adjusted downward by the cost savings from a = 21.24 to a = 18.48 
the end-user prices are lowered and profits for entrants increase (s. Table 2-21). The 
incumbent’s profits are substantially lower than under LRIC access charges but still 
somewhat higher than under the Greenfield costs. Welfare increases almost exactly by 
the cost savings. Most of this increase benefits CS but some also goes to profits. 

Table 2-21: Brownfield model results for WDM PON unbundling, Hinterland model,  
a = 18.48 

Brownfield a = 18.48 

N 5 

P 40.32 36.32 

Prof 26.72 Mio 2.12 Mio 

WhProf 3.86 Mio 

S 0.408 0.148 

sum(q) 6.37 Mio 

W 290 Mio 

CS 255 Mio 

 

As will be shown in section 3.2.3.3 below, a switch from PSTN to WDM PON can gen-
erate substantial liquidity for an incumbent from selling MDF locations in real estate 
transactions. This money would not have been available under continued use as MDF 
and therefore provides an additional profit potential generated by the switch to WDM 
PON. Since the net revenues from such real estate sales (exhibited in Table 3-34 be-
low) only save capital costs, they can be treated almost exactly in the same way as the 
savings of the Brownfield over the Greenfield approach. For the clusters 1-4 modelled 
for our competitive analysis they would represent about 1.6% savings51 over the Green-
field FTTH capital requirements or an increase of about 13% relative to the Brownfield 
cost savings for those four clusters. Without an adjustment of wholesale access charg-
es the incumbent’s profit under the WDM PON unbundling scenario would therefore 
increase by about an additional 2.2 Mio € per month. Alternatively, there could be an 
additional 0.40€ downward adjustment in the wholesale access charge to about a = 
18.10€. This in turn would lead to a downward adjustment of end-user prices by about 
0.30€ for both incumbent and entrants and to slight increases in profits for both types of 
firms compared to the Brownfield approach without sale of MDF locations. 

Different from the Brownfield approach, however, is the welfare treatment of the savings 
from selling MDF locations. To the extent that the incumbent only exchanges one asset 

                                                
 51  We are using approximate figures here because of the inexact possibilities for discounting. The com-

petitive model operates in a steady state about 10+ years from now. The savings may have to be 
brought up to that value, using the WACC, but that is not the way other costs are treated for steady 
state purposes. So, we have treated the savings like the other costs.  
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(real estate) against another (money) such a sale would be welfare neutral. The incum-
bent should have valued the opportunity cost of the real estate already under the PSTN 
regime. One can argue that dismantling the MDF has freed up the real estate and there-
fore created additional value, but that has also been associated with dismantling costs. 
So it is hard to squeeze extra welfare out of this transaction.         

2.6.3.2 QoS and WtP assumptions 

The following sensitivity analysis of our WtP assumptions is contrasting the basic Model 
(I) with three alternatives: 

� Model II. An increase in the goodwill advantage of incumbents vis-à-vis entrants 
and cable by 3 € for all scenarios (from 2 € to 5 €). For our basic model we had 
assumed a small goodwill advantage of 2 € because we are modelling steady 
state competition ten years from now, when both incumbents and entrants are 
established FTTH suppliers. The reason for this sensitivity then is that today’s 
goodwill advantage of incumbents appears to be larger than assumed in the 
basic model. 

� Model III. A reduction in the spread between the different WtP for incumbents, 
entrants and cable for all scenarios by 50%. In our basic model we had as-
sumed a fairly large spread between technologies based on expected ultra-high 
bandwidth requirements by a large fraction of users. Again, such large differen-
tiation in WtP is not generally observable today.  

� Model IV. First a reduction in the spread by 50% and then an increase in the 
goodwill advantage by 3 €. This model combines the properties of Models II and 
III. 

� Model V. In addition, for WDM PON unbundling alone, we adapted the WtP 
closely to that of the GPON over P2P scenario. This model reflects uncertainties 
about the quality properties of WDM PON. 
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Table 2-22: WtP assumptions for sensitivity analysis 

Scenario 

I. Basic model 
II. Increased 

incumbency ad-
vantage 

III. Smaller 
spread 

IV. Increased 
incumbency advantage 

and 
smaller spread 

SI SE SC SI SE SC SI SE SC SI SE SC 

P2P unbundling 100 97 82 100 94 79 100 98.5 91 100 95.5 88 
GPON over P2P 
unbundling  99 97 82 99 94 79 99.5 98.5 91 99.5 95.5 88 

WDM PON 
unbundling 
WDM PON 
unbundling 
alternative 

95 89 82 95 86 79 97.5 94.5 91 97.5 91.5 88 

99 95 82 

GPON bitstream 
core  90 83 82 90 80 79 95 91.5 91 95 88.5 88 

GPON bitstream 
MPoP  90 85.5 82 90 82.5 79 95 92.75 91 95 89.75 88 

 

We first present sensitivities for three scenarios, P2P unbundling, GPON bitstream core 
and WDM PON unbundling. The reason for this selection is that P2P unbundling bene-
fits most from the high spread of the basic Model I. GPON bitstream core suffers most 
under the high spread. In contrast, in the basic Model I, WDM PON unbundling lies in 
between those scenarios and is closest in ranking to the two P2P topology scenarios. 
Also, only WDM PON unbundling is affected by the Model V changes. 

Table 2-23 to Table 2-25, for the Hinterland case of each of the selected scenarios, 
compares the outcomes of the different models in terms of the equilibrium number of 
firms, prices, profits and market shares. 

Table 2-23: Sensitivity to WtP assumptions - P2P unbundling, Hinterland Model 

  WtP n pI pE profI  
Mio € 

profE  
Mio € 

sI sE 

I. Basic model SI = 100  
SE = 97 

4 46.32 44.87 24.82 3.74 0.41 0.20 

II. Increased 
incumbency advantage 

SI = 100  
SE = 94 

4 47.35 44.30 29.05 2.43 0.44 0.19 

III. Smaller spread SI = 100  
SE = 98.5 

4 45.80 45.16 22.84 4.43 0.39 0.20 

IV. Increased 
incumbency advantage and 
smaller spread 

SI = 100  
SE = 95.5 

4 46.83 44.59 26.89 3.07 0.42 0.19 
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Table 2-24: Sensitivity to WtP assumptions – GPON bitstream core, Hinterland Model 

 WtP n pI pE profI  
Mio € 

profE  
Mio € sI sE 

I. Basic model SI = 90 
SE = 83 5 41.61 37.48 24.67 1.54 0.43 0.14 

II. Increased 
incumbency advantage 

SI = 100 
SE = 80 5 42.72 37.03 29.48 0.80 0.48 0.13 

III. Smaller spread SI = 95 
SE = 91.5 6 38.92 36.36 19.72 0.35 0.36 0.16 

IV. Increased 
incumbency advantage 
and smaller spread 

SI = 95 
SE = 88.5 5 41.71 37.69 26.79 1.91 0.42 0.14 

 

Table 2-25: Sensitivity to WtP assumptions - WDM PON unbundling, Hinterland 
Model 

  WtP n pI pE profI  
Mio € 

profE  
Mio € sI sE 

I. Basic model SI = 95, 
SE = 89 5 42.46 38.69 23.05 1.83 0.41 0.15 

II. Increased 
incumbency advantage 

SI = 95, 
SE = 86 5 43.48 38.24 27.83 1.06 0.46 0.14 

III. Smaller spread SI = 97.5, 
SE = 94.5 6 39.76 37.39 17.07 0.33 0.36 0.13 

IV. Increased 
incumbency advantage 
and smaller spread 

SI = 97.5, 
SE = 91.5 5 42.59 38.75 24.34 1.95 0.41 0.15 

V. Increased WtP for 
WDM PON 

SI = 99, 
SE = 95 6 40.21 37.30 19.14 0.17 0.37 0.13 

 

In comparison to the basic Model I we find the following for the Hinterland model: 

In Model II (increased incumbency advantage) end-user prices, profits and market 
shares of the incumbent all increase at the expense of those of entrants.52 

In cases where the number of firms stays the same, Model III (smaller spread) end-user 
prices, profits and market shares of the incumbent all generally decrease, while these 
variables increase for the entrants. However, in the GPON bitstream core and WDM 
PON unbundling scenarios the number of firms increases by one, leading to lower pric-
es and profits for both types of firms. Such entry further erodes the incumbent’s market 
share. 

Model IV (increased incumbency advantage and smaller spread), as the intermediate 
case, shows almost the same prices, profits and market shares as Model I. 

                                                
 52 This result shows that the incumbent can have strong incentives to deteriorate the quality of the 

wholesale product provided to entrants. 
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Model V (improved WtP for WDM PON) for WDM PON unbundling leads to entry of an 
additional firm, implying substantially lower prices and profits. Market shares are quite 
similar to Model III.   

Table 2-26 to Table 2-28, for the Hinterland case of each of the selected scenarios, 
compares the outcomes of the different models in terms of the equilibrium number of 
firms, prices, profits and market shares. 

Table 2-26: Sensitivity to WtP assumptions - P2P unbundling, No-Hinterland Model 

  WtP n pI pE pC profI  
Mio € 

profE  
Mio € 

profC  
Mio € sI sE sC 

I. Basic model 
SI = 100 
SE = 97 
SC = 82 

6 42.07 42.37 23.76 18.78 0.45 2.81 0.23 0.14 0.22 

II. Increased 
incumbency ad-
vantage 

SI = 100 
SE = 94 
SC = 79 

5 46.62 45.40 27.26 32.00 6.17 10.52 0.28 0.16 0.23 

III. Smaller 
spread 

SI = 100 
SE = 98.5 
SC = 91 

5 43.98 45.24 31.16 14.22 5.70 28.07 0.23 0.16 0.29 

IV. Increased 
incumbency ad-
vantage and 
smaller spread 

SI = 100 
SE = 95.5 
SC = 88 

5 45.29 44.86 30.82 19.82 4.69 26.41 0.26 0.15 0.29 

 

Table 2-27: Sensitivity to WtP assumptions – GPON bitstream core, No-Hinterland 
Model 

  WtP n pI pE pC profI  
Mio € 

profE  
Mio € 

profC  
Mio € sI sE sC 

I. Basic model 
SI = 90, 
SE = 83, 
SC = 82 

6 40.10 37.63 28.28 13.22 2.07 23.72 0.25 0.11 0.31 

II. Increased 
incumbency 
advantage 

SI = 100, 
SE = 80, 
 SC = 79 

6 41.44 37.32 28.00 19.47 1.50 22.26 0.28 0.10 0.31 

III. Smaller 
Spread 

SI = 95, 
SE = 91.5, 
SC = 91 

7 36.86 36.16 26.73 0.25*) 23.15 0.15 0.20 0.09 0.34 

IV. Increased 
incumbency 
advantage and 
smaller spread 

SI = 95, 
SE = 88.5, 
SC = 88 

6 39.84 37.64 28.55 11.53 2.09 25.21 0.24 0.11 0.32 

*) Large market share of cable leads to large wholesale loss. Endogenous ‘a’ would fix that. 
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Table 2-28: Sensitivity to WtP assumptions - WDM PON unbundling, No-Hinterland 
Model 

  WtP n pI pE pC profI  
Mio € 

profE  
Mio € 

profC  
Mio € sI sE sC 

I. Basic model 
SI = 95 
SE = 89 
SC = 82 

6 41.24 39.32 26.16 17.91 2.92 13.09 0.24 0.12 0.27 

II. Increased 
incumbency ad-
vantage 

SI = 95 
SE = 86 
SC = 79 

6 42.59 39.01 25.89 24.07 0.23 11.83 0.28 0.11 0.27 

III. Smaller 
Spread 

SI = 97.5 
SE = 94.5 SC 
= 91 

7 37.97 37.53 25.93 2.34 0.29 18.60 0.19 0.10 0.32 

IV. Increased 
incumbency ad-
vantage and 
smaller spread 

SI = 97.5 
SE = 91.5 SC 
= 88 

6 40.99 39.04 27.77 13.03 2.34 21.06 0.24 0.12 0.30 

V. Increased WtP 
for WDM PON 

SI = 99 
SE = 95 
SC = 82 

7 39.01 38.09 21.42 18.84 1.30 -2.35 0.22 0.11 0.22 

 

In comparison to the basic Model I we find the following for the No-Hinterland model: 

In cases where the equilibrium number of firms stays the same, Model II end-user pric-
es, profits and market shares of the incumbent all increase at the expense of entrants, 
while the results for cable are generally unchanged. In the first scenario the number of 
firms is decreased by one, leading to higher prices and profits for all firms. In this case 
the market share of the incumbent and cable increase at the expense of entrants. 

Model III (smaller spread) shows very differentiated results, depending on whether the 
number of entrants decreases, (P2P unbundling) or increases (GPON bitstream core 
and WDM PON unbundling).  

In the P2P unbundling scenario the number of firms decreases by one, leading to higher 
prices for all firms. Profits of cable and entrants increase, while those of the incumbent 
drop. In this case the market share of the incumbent remains the same, while cable 
increases at the expense of entrants. 

In GPON bitstream core and WDM PON unbundling the number of firms increases by 
one, leading to lower prices and profits for incumbents and entrants, while those of ca-
ble increase substantially. Such entry erodes the incumbent’s market share in favor of 
cable.  

With the exception of P2P unbundling Model IV (increased incumbency advantage and 
smaller spread), as the intermediate case between Models II and III, shows almost the 
same prices, profits and market shares as Model I. In the P2P unbundling scenario 
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Model IV has one less firm than Model I, leading to higher prices and profits for all firms. 
The incumbent and cable gain market shares at the expense of entrants. 

Model V (improved WtP for WDM PON) leads to entry of an additional firm, implying 
substantially lower prices and profits. The incumbent and cable lose market shares.    

Table 2-29 to Table 2-32 relate the WtP assumptions of Models I-V to the CS and W 
outcomes across all scenarios. 

Table 2-29: Sensitivity to W and CS to WtP assumptions Hinterland Model,  
in Mio Euro 

 
P2P unbundling GPON over P2P 

unbundling 
GPON bit-

stream core 
GPON bit-

stream MPoP 
WDM PON 
unbundling 

CS W CS W CS W CS W CS W 

Basic model 243 279 246 284 217 248 209 245 240 271 

WDM PON 
alternative         281 301 

Increased incum-
bency advantage 233 269 236 274 206 239 199 236 230 262 

Smaller spread 248 284 252 290 268 289 263 283 277 296 

Increased incum-
bency advantage 
and smaller spread 

238 274 241 280 231 273 231 273 253 286 

 

Table 2-30: Sensitivity to W and CS to WtP assumptions Hinterland Model, ranking  

 

P2P  
unbundling 

GPON over P2P 
unbundling 

GPON bitstream 
core 

GPON bit-
stream MPoP 

WDM PON 
unbundling 

CS W CS W CS W CS W CS W 

Basic model 2 2 1 1 4 4.5 5 4.5 3 3 

WDM PON 
alternative 3 3 2 2 4 4.5 5 4.5 1 1 

Increased incumbency 
advantage 2 2 1 1 4 4.5 5 4.5 3 3 

Smaller spread 5 4.5 4 2 2 3 3 4.5 1 1 

Increased incumbency 
advantage and 
smaller spread 

3 4 2 2 4.5 4 4.5 4 1 1 
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Table 2-31: Sensitivity to W and CS to WtP assumptions No-Hinterland Model,  
in Mio Euro 

 

P2P  
unbundling 

GPON over P2P 
unbundling 

GPON bit-
stream core 

GPON bit-
stream MPoP 

WDM PON unbun-
dling 

CS W CS W CS W CS W CS W 

Basic model 467 490 434 494 400 446 416 445 431 474 

WDM PON 
alternative         490 513 

Increased incum-
bency advantage 410 471 413 474 380 428 360 426 411 456 

Smaller spread 454 513 457 517 489 513 478 507 500 522 

Increased incum-
bency advantage 
and smaller spread 

434 494 437 498 448 493 422 487 459 503 

 

Table 2-32: Sensitivity to W and CS to WtP assumptions No-Hinterland Model, 
ranking 

 

P2P  
unbundling 

GPON over P2P 
unbundling 

GPON  
bitstream core 

GPON bit-
stream MPoP 

WDM PON 
unbundling 

CS W CS W CS W CS W CS W 

Basic model 1 1.5 2.5 1.5 4 4.5 3 4.5 2.5 3 

WDM PON 
alternative 2 2.5 3.5 2.5 4 4.5 4 4.5 1 1 

Increased incumbency 
advantage 2.5 1.5 1 1.5 4 4.5 5 4.5 2.5 3 

Smaller spread 4.5 3 4.5 3 2 3 3 5 1 1 

Increased incumbency 
advantage and 
smaller spread 

3.5 3.5 3.5 1.5 2 3.5 5 5 1 1.5 

 

Compared to the basic model (Model I):  

An increase in the incumbency advantage (Model II) leaves the rankings with respect to 
CS and W largely intact. CS and W generally decrease because of the lower WtP for 
entrants’ and cable services. 

A decrease in the spread of WtP (Model III) changes the CS ranking against the two 
P2P topology scenarios. WDM PON emerges as the first-ranked and GPON bitstream 
core as second.53 The change in rankings is less pronounced for W, but WDM PON 
unbundling is again first. CS and W increase in all cases, due to the implied higher WtP 
for all scenarios. 

                                                
 53 The ranking of Scenario 3a could be negatively affected by replacing strong with weak regulation. 
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Model IV leads to the most even levels of CS and W under all scenarios. WDM PON 
unbundling again comes out ahead.  

Model V only changes the ranking of WDM PON unbundling by moving it ahead of the 
P2P topologies scenarios. 

2.6.3.3 Conclusions on sensitivities 

The sensitivity analyses have added the following to the basic conclusions: 

Moving from a Greenfield approach to a Brownfield approach for the incumbent’s FTTH 
investments affects (and increases) competition only if the regulator deviates from LRIC 
pricing of wholesale access. Profits of the incumbent are increased even if the whole-
sale access charge is adjusted downward. 

Changes in the WtP assumptions can have substantial effects on the model results.  

However, results of the basic model are reemphasized for the most likely alternative to 
the basic model, which is to increase the incumbency advantage (Model II).  

The next realistic alternative (Model IV) provides very similar market outcomes to the 
basic model, but leads to different rankings in the valuations of CS and W.  

The least realistic alternative (Model III) changes many outcomes.  

An adaptation of WtP for the WDM PON unbundling scenario to those of GPON over 
P2P unbundling (Model V) leads to a reversal in the CS and W ranking between the 
P2P topology scenarios and WDM PON unbundling.  

Rather than coming up with an unambiguous winner the competitive analysis has re-
vealed some consistency along with major tradeoffs. Considering the consistency of CS 
and W rankings of individual scenarios across models WDM PON unbundling always 
comes up among the best, while GPON bitstream MPoP always is among the lowest-
ranked. P2P unbundling shows a highly variable ranking, but is usually in the first tier. 
GPON over P2P unbundling is also quite variable but mostly ahead of P2P unbundling. 
GPON bitstream core is as variable as P2P unbundling, but shows up mostly in the se-
cond tier and would rank even worse under weak regulation. The main explanation for 
the lack of consistency in ranking for P2P unbundling, GPON over P2P unbundling and 
GPON bitstream core scenarios lies in the fact that the rankings in terms of costs are 
almost exactly the reverse of the rankings of the scenarios in terms of consumer valua-
tions. For given cost differences any changes in the valuations therefore can have large 
effects on the net results of valuations minus costs.  
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3 Opex and capex of different FTTH technologies 

3.1 The modelling approach 

3.1.1 General approach 

Our basic modelling relies upon an engineering bottom-up cost modelling approach. 
This means we model the total cost of the services considered under efficient condi-
tions, taking into account the cost of all network elements needed to produce these ser-
vices in the specific architecture deployed. This approach is coherent with an (LRIC) 
approach as applied in regulatory economics.  

Our model consists of a static and a dynamic approach. In the static model we compare 
the cost of a specific NGA deployment in a steady state in the future. In the steady state 
the roll-out is completed and the FTTH network has (fully) substituted the copper ac-
cess network. By increasing the market share and comparing the resulting cost per cus-
tomer with the fix revenue per customer we determine the point, where, if at all, the rev-
enue equals the cost. This is the “critical market share” necessary to make the NGA 
business profitable and hence it determines the viability range of a network operator. 
Therefore we model the complete value chain of the operators. Contrary to the steady 
state model the dynamic approach considers the time path of investment according to a 
particular roll-out as well as the re-investment pattern. This methodology is explained in 
more detail in section 3.1.8 and only covers the expenses/cost side of the business. 

The critical market share may not exceed a dedicated percentage of the potential sub-
scriber base. In the telecommunications market all fixed network operators together will 
never achieve 100% market share since there are always potential subscribers who are 
not willing to use a fixed NGA network, but instead favor the use of a mobile network 
only, the use of a cable-TV network or even do not use telecommunication access at all. 
Thus, we believe the maximum achievable market share of an FTTH network of all po-
tential subscribers is in the range of 70% for Euroland, which is the lower level of the 
fixed network market share in most European countries today. 

According to the chosen LRIC approach we calculate the cost of each of the four archi-
tectures considered following a Greenfield approach. This means that the investor will 
construct a new, efficient state of the art network from scratch, assuming that currently 
existing infrastructure, if included in the new network, has to be considered at (full) cost. 
However, in reality there often is available infrastructure from legacy networks which 
may be reused for NGA to generate investment savings. This possibly could have an 
impact on the investment decision. We analyze this aspect in a sensitivity calculation 
carried out later on in section 0 as "Brownfield deployment". 
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With WDM PON many of the MDF locations are no longer used but replaced by larger 
manholes to host the additional splitters. These MDF locations may be sold. For this 
purpose they have to be dismantled and the technical installations have to be removed, 
thereby reducing the net proceeds of selling MDF locations. For an incumbent investor’s 
decision the net dismantling lump sum revenues may be a relevant element of his deci-
sion process. Since these revenues are not part of the relevant cost, nor do they in fact 
reduce cost, we consider these revenues and their influence on the total ranking of the 
different solutions in the dynamic model within the net present value calculation (section 
3.2.3) and also in the competition model influencing the incumbent’s profit (see section 
2.6.3.1). 

3.1.2 Geotypes of Euroland 

The viability of access networks strongly depends on the subscriber density (subscrib-
ers per km²) and on settlement structures. The denser the subscribers, the sooner the 
access network will become viable. Thus the modelling has to rely upon a concrete set-
tlement structure, a given country, and the results derived depend on that country.  

For purpose of this study we decided not to choose a dedicated European country but 
chose a settlement structure which is typical for European countries and to design the 
hypothetical country for approximately 22 million households or a population of around 
40mn inhabitants. This country is referred to as “Euroland”. We have defined 8 clusters, 
each having typical structural access network parameters derived from detailed geo-
modelling of access networks in several European countries on a nationwide basis. The 
geotypes characteristics rely on exact data from several countries. In that sense, Euro-
land is a generically representative country. 

Each of the 8 clusters is characterized by specific subscriber densities. The viability of a 
specific business model is calculated for each cluster separately, like for a separate 
profit center, i.e. the viability of a business model in Cluster 1 is independent from the 
viability in Cluster 2. In each of the clusters we assume the access network to be rolled 
out to 100% homes connected. For each of the clusters, the point where the NGA busi-
ness may become viable is calculated individually and independently from the results of 
other clusters. The operators (incumbent and entrants) invest in all clusters which are 
viable. 

The clusters are composed in a way that they address similar numbers of potential sub-
scribers. Table 3-1 provides an overview of the resulting cluster classification. 
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The steady state model will run for all 8 clusters described in Table 3-1. Typically in the 
dense clusters there are larger MDF locations concentrating significantly higher num-
bers of potential subscribers than in the rural areas, thus with 28% of the MDF one can 
already cover 64% of the potential subscribers (Cluster 1–6).   

The clusters are mainly used to consider the cost differences due to the different geo-
graphic and settlement information. We use cluster-specific individual input data for 
access line length and DP sizes, for construction cost and for deployment methods (e.g. 
underground ducted, buried or aerial cabling). Main cluster specific values are the con-
struction cost of ducts/cables, manholes, sleeves and aerial cables and the inhouse 
cabling. Construction costs are highest in the densely populated areas, while aerial ca-
bling is used to a larger degree in the rural areas.   

Table 3-2:  Aerial deployment share per cluster 

Cluster ID Aerial share 
1 0% 

2 0% 

3 10% 

4 20% 

5 30% 

6 40% 

7 60% 

8 60% 

 

Identical for all clusters are the values for MPoP components like Ethernet switches/ 
ports, OLTs, ODF ports and patch cables and fibre splices and also the values for fibre 
cables and CPE.  

Result of this approach is the viability of each of the clusters, which allows one to de-
termine the profitable reach of a market approach on a per cluster level (independent 
from other clusters).  

3.1.3 Network structure 

The network modelled consists of a core network, a concentration network and one of 
the next generation access network architectures as described in section 2.3.  

For sake of modelling simplicity we have chosen existing core and concentration net-
work bottom-up LRIC models for several countries which we adapted to the Euroland 
circumstances concerning business and residential end customers and their data vol-
umes transmitted.  
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According to the defined size of Euroland the core network consists of 45 core layer 
nodes where core routers are located. These are Label Edge Routers (LER) for manag-
ing the access and Label Switch Routers (LSR) for managing a fast switching of the IP 
data packets. At five locations we also assume IP core backbone layer functions of ad-
ditional LSR, building the upper network layer and reducing meshing complexity of a 45 
location core network. We do not model the core network explicitly but describe it as a 
cost function with a fixed fee element and variable cost per customer (usage-
based).The cost curve is derived from existing bottom-up models as described above. 
The core network is the same for all access architectures considered. Since the cost 
share of the core network is small compared to the total cost and the absolute cost is 
the same for all architectures, we regard this approach as a reasonable approximation 
for our comparative results.  

The concentration network bridges the gap between the MDF locations (MPoPs) and 
the core layer nodes. We assume it to consist of state of the art Ethernet switches. Also 
these cost have been derived as a cost function of fixed cost plus usage (customer) 
dependant variable cost from an existing model which has been scaled for Euroland. 
The cost share of the concentration network is small compared to the access network 
cost. Thus, we are convinced that proceeding in this way is reasonable. For WDM PON 
the concentration network is replaced by a passive backhaul network.   

The fixed cost of the national core and concentration network is distributed to the clus-
ters by defining a fixed share for each cluster and distributing the remaining fixed cost 
according to the number of node locations (MPoP) per cluster.  

The main cost of these NGN/NGA architectures is borne by the access network, espe-
cially by the civil engineering cost of digging trenches etc. The different NGA networks 
therefore are modelled in detail in a bottom up manner  

The bottom-up modelling requires calculating the network cost item per item, consider-
ing each fibre per end customer, the splices, manholes and ODF ports needed, cable 
sizes and optimal trench sizes, space and energy requirements etc. All these items are 
considered according to the architectural solutions described in section 2.3. 

3.1.4 The incumbent as investor 

We consider two different types of players in the NGA market: 

� An incumbent as investor 

� A competitive entrant as wholesale access seeker. 

The incumbent may deploy his NGA network in one of the above described technical 
architectures (GPON, P2P, GPON over P2P or WDM PON). The investor will roll out 
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the NGA network to those areas (clusters) where the business will be viable, in a 
Greenfield approach.  

The wholesale access seeker does not need to construct all infrastructure on his own, 
but could use the access network from the incumbent. Thus, the competitor can enter 
the market either by fibre unbundling, or by using bitstream access at MPoP or at core 
level. We assume the retail price a competitor may achieve for his services to be less 
than the price for the investor by 5%. 

3.1.5 Demand 

The model applies an average subscriber with a demand of about 400kbps capacity in 
the busy hour of the day and an Average Revenue Per User (ARPU) of 44.25€ per 
month. This is based on the customer mix of  

� single play (voice only),  

� double play (voice and broadband),  

� triple play (voice, broadband and IPTV) and  

� business users (mix of voice, broadband internet and VPN) 

as shown in Table 3-3. Compared to previous studies by WIK this is a relatively high 
ARPU as we generally argue that ARPUs will not substantially increase through the 
transition to the NGA. The reason for a higher ARPU is that in this model the operator 
has borne the cost of inhouse cabling and the CPE and we assume that he will price the 
service accordingly to at least cover (some of) this cost. The assumed ARPU is the 
same for all considered architectures.  

Table 3-3: Customer mix 

    
Traffic in the Busy Hour per 

subscriber (in kbps) 
Revenue per  

subscriber (in €) 
Share of subscribers 

Voice only 20 17 5% 

Voice and Broadband 380 36 25% 

Voice, Broadband and IPTV 425 44 60% 

Business customer  600 80 10% 

Average user 411 44.25 100% 

 

When analyzing the wholesale access scenarios we have decreased the ARPU of 
competitors by 5% to 42.04 € per month reflecting the incumbency advantage of e.g. 
brand and customer base. Also in the competitor case this ARPU remains the same 
regardless of the considered scenario (e.g. P2P unbundling or GPON bitstream). The 
ARPU of the static and dynamic modelling approach is used to determine the competi-
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tive edge of the scenarios, the critical market share and the viable clusters. We will de-
velop a more sophisticated demand approach in the oligopoly modelling for determining 
the competitive results. 

3.1.6 Major assumptions on capex and opex 

3.1.6.1 Capex 

The cost model annualizes the investment positions derived in a bottom-up manner by 
multiplying them with the corresponding capital cost factor. This factor is specified ac-
cording to the tilted annuity formula which takes into account the WACC (Weighted Av-
erage Cost of Capital) as relevant interest rate, the economic lifetime and the average 
relative price change that is to be expected over the considered time period. It is ex-
pressed as follows: 

 

where n = economic lifetime of network element and PC = expected price change of the 
equipment. 

The model considers as additional investment positions assets that are not directly, but 
indirectly assigned to the network deployment, such as motor vehicles, office equip-
ment, land and buildings etc. These positions are considered as mark-ups to be applied 
to the (direct) investment calculated for the network deployment. The factors are input 
parameters and are set for each direct investment position separately, e.g. trenches, 
manholes, sleeves etc. This indirect investment is then assigned to the modelled net-
work deployment and annualized to yearly indirect cost (indirect CAPEX) by multiplying 
it with the Capital Cost Factor described above.  

The multiplication of the investment positions with the capital cost factor results in an-
nualized direct and indirect capital cost (CAPEX). Economic lifetimes are considered 
separately for all investment components required directly or indirectly for the network 
deployment. For the passive infrastructure from customer’s premise to MPoP we as-
sume the economic lifetime to be 20 years, for active equipment in the MPoP (OLTs, 
Ethernet switch ports) 7 years and 5 years for the CPE unit. We assume a WACC of 
10% to be adequate for the scenarios considered taking into account the risk of deploy-
ing a fibre network. In all our calculations introduced in this report price changes are set 
to zero. 
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3.1.6.2 Opex 

In addition, the model considers costs resulting from operating the network and carrying 
out regular maintenance works (OPEX). In general, these costs are calculated as a 
mark-up which is applied to the direct and indirect investment positions, distinguishing 
between passive (0.5% mark-up) and active equipment (8% mark-up). For aerial cables 
we assume a higher OPEX mark-up (15%) than for cables deployed in ducts since aeri-
al cables are more sensitive to damages and require more maintenance. However, they 
are less investment intensive than duct cables so that this mark-up is applied to relative-
ly low values.  

The model determines the cost of energy and floorspace rental in a bottom-up manner. 
Based on discussions with equipment vendors we have assumed average energy con-
sumption on a per port per month basis. We can therefore easily track cost of energy in 
the MPoP through the number of ports required. Energy consumption per port is higher 
for WDM PON than for GPON OLTs and higher for 10 Gbps Ethernet ports than for 1 
Gbps ports. We have not tracked the energy consumption of CPEs because the sub-
scribers bear energy cost themselves. From a “green IT” or macro-economic point of 
view it would be important to also take CPE energy cost into account when comparing 
technologies, since more power consuming technologies at the central site are less 
power consuming at the end customer sites (e.g. Ethernet P2P). We have only focused 
on the operator case. 

Regarding floorspace we have made assumptions on the number of ports (ODF, Ether-
net, OLT) that fit into a standard 2 m² footprint rack based on feedback from equipment 
vendors. ETSI racks are considered to be deployed back to back. Equipments (OLT, 
Splitter, Ethernet switch, …) do not share racks, so rack space is tracked separately for 
each equipment port type. In the case of GPON and WDM PON rack space in the 
MPoP is predetermined by the assumption of 100% coverage in a cluster because this 
also determines the number of network sided ODF ports, OLTs and PON (upstream) 
Ethernet Ports. Contrarily, in case of P2P and GPON over P2P the network sided ODF 
ports and the active electronics – and hence the required rack space - depend on the 
number of subscribers. It was assumed that the incumbent plans his floorspace accord-
ing to a 70% take-up on his network (retail and wholesale customers). In addition to the 
rack-dependent floorspace 30 m² per MPoP have been considered as base floorspace 
needed for office, restrooms, circulation areas etc. equally for all architectures. Having 
determined the required floorspace in m² we assume both an initial investment per m² to 
set-up the room (1000€) and a monthly rental cost per m² (20€). 

A “retail cost” of 5€ per subscriber per month was assumed. These costs cover custom-
er acquisition, sales and marketing, customer care and billing. We believe this to be at 
the lower end of such costs at least if compared with today’s market level. 
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Finally, a common cost mark-up of 10% is applied to the sum of operational and capital 
expenses. Common costs are expenses for positions which are not directly involved 
with the network, but which are needed for other processes of the enterprise. Among 
others management, administration, human resources and strategy and research 
(overheads) are positions which are part of these costs. 

3.1.7 Wholesale cost and prices 

Wholesale prices for the competitor’s business case have been determined as LRIC 
(Long Run Incremental Cost) of the network elements of the incumbent which are used 
for wholesale access, i.e. they directly base on the cost determined for the incumbent. 
Since a significant part of costs is fix the total cost per customer strongly depends on 
the number of customers on the incumbent’s network. Wholesale prices have been de-
termined under the assumption that the incumbent’s network operates at a 70% take-
up. This rate corresponds to the market share of the FTTH network against the competi-
tion of mobile and cable networks.54 This also means that these are the lowest possible 
wholesale prices under the LRIC assumptions. Depending on the scenario, they include 
active equipment in the MPoP (e.g. scenario GPON with bitstream access at MPoP) or 
even transport through the incumbent’s concentration network (e.g. scenario GPON 
with bitstream access at core layer). Section 2.3 explains the components in more de-
tail. The cost of the optical inhouse cabling is also part of the wholesale charge. All 
analysis is cluster-specific, so the wholesale price in Cluster 1 is independent from the 
wholesale price in other clusters.55 

Wholesale prices used in this cost model to calculate the business model of a competi-
tor are always a fixed monthly access charge per user per month (linear access 
charge). On top of the LRIC network cost per customer a wholesale cost of the incum-
bent’s wholesale division is applied to determine the access charge for wholesale ac-
cess seekers. This wholesale division cost was assumed to be 0.90€ per user per 
month (less than 20% of the assumed retail cost that incumbent and competitors both 
spend for each subscriber).  

The primary analysis assumes a Greenfield deployment of NGA in which the network is 
built from scratch. We do however also do a sensitivity run, in which the incumbent 
benefits from existing duct infrastructure and reduces his investments. Under this sensi-
tivity we have calculated a case in which competitors buy wholesale at Greenfield LRIC 
and a case in which Brownfield LRIC are the basis of the competitors’ wholesale price 
inputs. The results can be found in section 0.  

                                                
 54 The corresponding share in Germany of the fixed network today amounts to about 80% of potential 

subscribers. 
 55  In the competition model an average of the first 4 clusters has been chosen and discussed. 
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3.1.8 Dynamic approach 

In the steady state analysis we do not consider the ramp-up period that is required to 
first deploy the network and then to acquire customers until the market reaches a 
steady state and the copper network is fully substituted. Significant investments are 
required upfront, e.g. all civil works which is why investment peaks relatively early. Ar-
chitectures exhibit differences in their investment profile over time which could have an 
impact on their ranking in relative financial performance. For example, while P2P gen-
erally is the most expensive solution it allows one to spread investments in active elec-
tronics better over the course of actual subscriber acquisition than GPON. In order to 
analyse this we have modelled a successive deployment in “Euroland’s” first six clusters 
because these have shown to be profitable for at least some of all four architectures 
(the two rural geotypes have not been run through the dynamic model extension). The 
dynamic analysis is more inclined to model the actual deployment over large parts of a 
country consisting of different clusters.56 We have analysed investments and costs over 
a period of 20 years (no revenues were taken into account) to assess the relative per-
formance of architectures. So we have only looked at the investor’s side in this analysis 
and not at the wholesale access seeker’s. 

3.1.8.1 Network roll-out 

To define the time-path of the FTTH roll-out we have assumed that an operator would 
have restrictions on the operational resources for deploying FTTH (e.g. civil works sub-
contractors) that limit him to a maximum capacity of 2mn passed homes per year. We 
have assumed that he will focus deployment on the three densest and most profitable 
clusters initially and use any remaining capacity as it becomes available to deploy clus-
ters 4-6. As a result the operator has the deployment path that is shown in Table 3-4. 
Deployment in clusters 1-4 commences in year 1 and ends between year 3 (Cluster 1) 
and year 5 (Cluster 4). Only when these dense clusters have been passed does de-
ployment in clusters 5 and 6 begin. The deployment in all six clusters is completed after 
8 years passing about 14mn homes.  

                                                
 56  In the steady state analysis the results are primarily “stand-alone” cluster-specific. 
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Table 3-4: Deployment of FTTH in Euroland (passed homes per year) 

Cluster Total  
customer base Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 

1 1,763,916 600,000 600,000 563,916      

2 2,163,672 600,000 600,000 600,000 363,672     

3 2,646,000 600,000 600,000 599,400 846,600     

4 2,062,480 200,000 200,000 236,684 789,728 636,068    

5 2,460,360     1,363,932 1,096,428   

6 2,989,056      903,572 2,000,000 85,484 

 

Again, the deployment path is the same for all architectures. However, there are differ-
ences in how active electronics are deployed over time: In the case of GPON and WDM 
PON OLTs have to be deployed together with the roll-out of the passive network. This 
means that e.g. a GPON OLT is deployed in the MPoP for every 64 homes passed57 
and - since initially only 10% of homes are acquired - will run at a relatively low efficien-
cy initially. Contrarily GPON over P2P will deploy one OLT for every 64 acquired sub-
scribers58 and will hence operate at a higher level of efficiency even at low penetration 
levels.  

3.1.8.2 Subscriber acquisition 

Acquisition of subscribers is modelled on the basis of a generic penetration that grows 
relatively quickly to a 70% take-up within 5 years. Every year that new homes passed 
are added, penetration starts at 10% for these homes and grows to 70% over 5 years. 
This means that the total roll-out area of e.g. Cluster 1 will have reached an overall 
take-up of 70% at the end of year 7 in which the homes passed in year 3 have reached 
said target penetration. Considering all six clusters of Euroland, the ramp-up is con-
cluded in year 13 when all clusters have reached 70% penetration. 

Table 3-5: Evolution of take-up rate in the dynamic model 

Year of service availability 1 2 3 4 5 

Take-up rate 10% 20% 40% 60% 70% 

3.1.8.3 Replacement investments and price adjustments 

We have considered replacement investments for all network elements within the 20 
year period. All equipment prices and costs have been set constant, so replacement 
investments occur at the level of the initial investment and direct costs such as retail 
cost remain at the same level throughout the 20 year period. 
                                                
 57  Since we account for 10% spare capacity in splitters the true load is actually even a little lower. 
 58  10% spare capacity means that the OLT will actually serve about 57 users. 
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3.1.8.4 Interest rate and present values 

Discounting of investment and cost positions was conducted by applying the WACC of 
the steady state model (10% p.a.). 

3.1.8.5 Other parameters 

All input parameters such as equipment lifetimes, prices etc. have been taken from the 
steady-state model. 

3.2 Our results 

3.2.1 Area of profitable coverage and critical market shares 

A major set of results of the steady state model consists of the critical market shares 
required for the viability of the FTTH roll-out for the incumbent and the relevant whole-
sale access seeker as well. “Market share” always refers to a share of the total poten-
tially addressable market and is in many sections synonymously used with take-up or 
penetration rate. The “critical market” share is the minimum share of the total potentially 
addressable market where the operator deploys his network at lower cost per subscrib-
er than the ARPU. The calculation of the critical market share is done separately for 
each cluster and the results for the clusters are independent from each other. As the 
maximum achievable market share we assume for fixed lines 70% (taking into account 
DOCSIS, mobile-only households, and households that do not use telecommunications 
services at all), a cluster is considered not to be viable if the critical market share for this 
cluster exceeds this value. It is worth noting that the incumbent may reach the critical 
market share for viability by his own retail business, by his wholesale business or a 
combination of both. 

The following two tables (Table 3-6 and Table 3-7) show the critical market shares re-
quired for deploying P2P and GPON over P2P architectures and the profitability of the 
corresponding wholesale scenario (fibre unbundling). In case of P2P, the incumbent 
could profitably roll out up to the suburban cluster or up to 50.7% of the customer base. 
However, if he deploys a GPON over P2P architecture he could expand his viability up 
to Cluster 6 and thus cover 64.4% of the addressable subscribers. The viability of this 
architecture increases up to six percentage points in Cluster 6 compared to P2P pri-
marily due to the smaller number of Ethernet ports required or the port reduction by the 
OLTs. 

Moreover, replicability (another operator building a second NGA identical to the incum-
bent’s) of the FTTH infrastructure for both technologies is theoretically possible only in 
the densest cluster or for about 8% of the population. In all other viable areas the inves-
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tor needs a critical market share of more than 38% to become profitable, which makes 
the market entry of an infrastructure competitor inefficient. 

It is evident from the tables that the first two scenarios are identical wholesale cases. 
Even though the P2P roll-out requires higher market shares for the incumbent to be 
viable in total, the network segment rented via unbundled fibre (from the customer’s 
premise to the network sided ODF port) is the same and therefore exhibits equal whole-
sale prices in both cases. In both cases we have assumed that the fibre unbundler al-
ways implements P2P in his own network. Therefore the first two wholesale scenarios 
lead to identical results for the competitor. 

Table 3-6:  P2P Critical market shares 

Architecture: P2P  Critical market shares 

Geotype Cluster ID Potential customers Incumbent Competitor (LLU)  

Dense urban 1 1,763,916 29% 9% 

Urban 2 2,163,672 41% 10% 

Less Urban 3 2,646,000 53% 24% 

Dense Suburban 4 2,062,480 52% 25% 

Suburban 5 2,460,360 67% > 100% 

Less Suburban 6 2,989,056 76% > 100% 

Dense Rural 7 4,331,208 > 100% > 100% 

Rural 8 3,448,368 > 100% > 100% 

 

Table 3-7: GPON over P2P Critical market shares 

Architecture: GPON over P2P Critical market shares 

Geotype Cluster ID Potential customers Incumbent Competitor (LLU)  

Dense urban 1 1,763,916 26% 9% 

Urban 2 2,163,672 38% 10% 

Less Urban 3 2,646,000 49% 24% 

Dense Suburban 4 2,062,480 47% 25% 

Suburban 5 2,460,360 61% > 100% 

Less Suburban 6 2,989,056 70% > 100% 

Dense Rural 7 4,331,208 > 100% > 100% 

Rural 8 3,448,368 > 100% > 100% 

 

Notable here is the huge difference between Cluster 4 and 5 in the wholesale access 
seeker’s profitability. This is caused by the shape of the competitor’s cost curve which 
becomes flat at relatively low take-up rates contrary to the steeper curve of the incum-
bent. The cost curves per subscriber and month for both incumbent and fibre unbundler 
with the corresponding ARPU lines are illustrated in the following figures. 
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Figure 3-1: P2P Cost curves of incumbent and competitors (Cluster 4) 

 

 

 

Figure 3-2: P2P Cost curves of incumbent and competitors (Cluster 5) 
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Figure 3-1 shows the cost and revenue curves for Cluster 4 which is the marginal clus-
ter for the competitor. In the next cluster (Figure 3-2) his cost curve is shifted upwards, 
never going below the ARPU.   

The critical market shares for GPON and WDM PON architectures are shown in the 
next two tables (Table 3-8 and Table 3-9). Except for Cluster 1 the viability potential of 
rolling out FTTH on the basis of GPON architecture is higher than with WDM PON. Sim-
ilar to the GPON over P2P technology the incumbent could profitably roll out his net-
work up to the Less Suburban cluster corresponding to 64.4% of the potential customer 
base. Again, there is no possibility for replication of the FTTH infrastructure except for 
the densest Cluster 1, since the critical market shares needed for a profitable roll-out in 
all other viable areas are higher than 38%. 

Bitstream access at the core network requires less market share to be profitable than 
bitstream access at the MPoP level. Furthermore, comparing the three competition sce-
narios below with the unbundling scenario in Table 3-6, one can state that, for similar 
ARPUs, business models on the basis of unbundling require higher critical market 
shares than business models based on bitstream access.59 For instance, the unbun-
dling scenario already requires a critical market share of 24% in our Less Urban cluster 
to be profitable, while GPON bitstream access is viable already at 4% / 8% critical mar-
ket share in the same cluster. 

Table 3-8: GPON Critical market shares 

Architecture: GPON  Critical market shares 

Geotype Cluster ID Potential 
customers Incumbent Competitor  

Bitstream Core  
Competitor  

Bitstream MPoP  

Dense urban 1 1,763,916 26% 4% 6% 

Urban 2 2,163,672 38% 3% 5% 

Less Urban 3 2,646,000 48% 4% 8% 

Dense Suburban 4 2,062,480 47% 5% 10% 

Suburban 5 2,460,360 60% 16% 28% 

Less Suburban 6 2,989,056 69% > 100% > 100% 

Dense Rural 7 4,331,208 98% > 100% > 100% 

Rural 8 3,448,368 > 100% > 100% > 100% 

 

                                                
 59 This result goes conform with the Ladder of Investment concept of the ERG, now BEREC. 
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Table 3-9: WDM PON Critical market shares 

Architecture: WDM PON  Critical market shares 

Geotype Cluster ID Potential  
customers Incumbent Competitor WDM PON  

Unbundling 

Dense urban 1 1,763,916 25% 4% 

Urban 2 2,163,672 39% 3% 

Less Urban 3 2,646,000 50% 6% 

Dense Suburban 4 2,062,480 49% 6% 

Suburban 5 2,460,360 63% 92% 

Less Suburban 6 2,989,056 72% > 100% 

Dense Rural 7 4,331,208 > 100% > 100% 

Rural 8 3,448,368 > 100% > 100% 

 

Another interesting comparison is the one between GPON bitstream core and WDM 
PON unbundling: As both tables show, the critical market shares of entrants are equal 
for the first two clusters but the relative profitability of WDM PON unbundling decreases 
as clusters become less dense. This behaviour is explained by the higher CPE cost for 
the WDM PON architecture, which overcompensates the savings from the lower whole-
sale charge (see section 3.2.2.3). 

The critical market shares of the different scenarios indicate that in all architectures and 
wholesale access scenarios considered, potentially several competitors could survive in 
the market. The highest potential number of competitors occurs in the case of GPON 
bitstream access at the core network. Critical market shares only provide a theoretical 
maximum of potential competitors in the market. In particular they do not allow to define 
an equilibrium between the integrated incumbent and the competitors. The strategic 
interaction between competitors which also determines the actual number of competi-
tors in the market is produced by our oligopoly model (see chapter 2). 

The cost and ARPU curves for the incumbent and the related competitor’s scenarios 
are illustrated in the following figures for GPON (Figure 3-3 and Figure 3-4) and WDM 
PON (Figure 3-5 and Figure 3-6) showing in each case the last profitable cluster for 
both operators. Similar to the other two architectures the cost curve of the wholesale 
scenarios is flatter than the incumbent’s one due to lower economies of scale. Thus, the 
competitor cannot expand his viability to the same cluster as the incumbent. 
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Figure 3-3: GPON cost curves of incumbent and competitors (Cluster 5) 

 

 

 

Figure 3-4: GPON Cost curves of incumbent and competitors (Cluster 6) 
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Figure 3-5: WDM PON Cost curves of incumbent and competitors (Cluster 4) 

 

 

 

Figure 3-6: WDM PON Cost curves of incumbent and competitors (Cluster 5) 
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3.2.2 Investment and cost differences of technologies – static approach 

3.2.2.1 Investment 

This section analyses investment and its breakdown into access network and MPoP 
related elements. Table 3-10 shows total investment values for each architecture and 
cluster at 70% take-up and Figure 3-7 illustrates the corresponding values per sub-
scriber.60 It is evident that a GPON roll-out requires less investment than all other archi-
tectures regardless of the cluster geotype. Except for the third cluster WDM PON shows 
the second lowest investment and the smallest difference to GPON. As expected P2P is 
the most investment intensive technology in all clusters. The table also highlights the 
ranks of the different architectures (1 – lowest investments, 4 – highest investments). 

Table 3-10: Total investment per cluster at 70% market share (in Euro, excl. invest in 
IPTV equipment) 

Cluster ID P2P GPON over P2P GPON WDM PON 

1 1,635,366,872 (4) 1,555,206,492 (3) 1,440,199,143 (1) 1,509,953,842 (2) 

2 2,561,483,941 (4) 2,463,597,630 (3) 2,355,780,633 (1) 2,450,763,909 (2) 

3 3,640,644,636 (4) 3,521,369,571 (2) 3,409,503,170 (1) 3,531,819,963 (3) 

4 2,711,585,679 (4) 2,619,329,432 (3) 2,548,335,778 (1) 2,607,106,253 (2) 

5 3,790,501,685 (4) 3,680,408,786 (3) 3,566,194,709 (1) 3,638,063,505 (2) 

6 4,986,264,055 (4) 4,853,230,188 (3) 4,746,971,414 (1) 4,834,521,602 (2) 

7 8,755,484,768 (4) 8,568,721,800 (3) 8,405,447,141 (1) 8,513,102,826 (2) 

8 11,854,443,121 (4) 11,718,576,564 (3) 11,574,690,285 (1) 11,609,743,918 (2) 

Total 39,935,774,757 (4) 38,980,440,463 (3) 38,047,122,274 (1) 38,695,075,817 (2) 

 

                                                
 60  The values shown in Table 3-10 and throughout this chapter show investments in the NGA up to the 

MPoP only. For determining the total costs per user and critical market share a national IPTV platform 
in the core network was also accounted for. The total investments of 15mn € were spread over the 
clusters. 
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Figure 3-7: Total investment per subscriber and cluster at 70% market share (excl. 
invest in IPTV equipment) 
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Despite of the differences in the implementation of the four technologies, the overall 
investment deltas between the architectures are relatively small. This follows mainly 
from the fact that the network elements which are most investment intensive (inhouse 
cabling and drop cable) and which are identical for all alternatives account for around 
75% of total investment, while the feeder segment in which investment savings of e.g. 
GPON vs. P2P can reach over 100% in the dense areas, has a share of total invest-
ment of less than 10% in dense clusters. The difference in feeder investment is not as 
large as one would initially foresee. The reason is that in this Greenfield deployment 
civil works have to be undertaken in all cases anyway. Only where the higher fibre 
count of P2P exceeds the capacity of the standard trench and a wider trench is required 
does this actually lead to additional civil works cost for P2P. In Euroland this is only the 
case in the densest Cluster 1. In all other clusters the standard trench has enough ca-
pacity to host all required cables. Therefore, from Cluster 2 on the higher fibre count of 
P2P only leads to additional invest in cables but not to invest in trenches and duct infra-
structure. The lower the fibre count becomes as the clusters become less dense, the 
less pronounced are the differences between P2P and GPON.61 Therefore, the overall 
investment deltas between P2P and GPON remain moderate and range from 14% 
(Cluster 1) to 2% (Cluster 8).  

 

                                                
 61  A Brownfield sensitivity in section 0 will show how strong the differences between P2P and PON ar-

chitectures become when taking the feeder fibre count into account for selecting usable duct infra-
structure. 
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3.2.2.2 Cost 

In the previous section the focus was on the analysis of the investment required for the 
roll-out of a certain technology. We now analyze the cost composition of the incumbent 
and competitors as we consider the annualized cost of NGA investment and direct cost 
which include floorspace rental, energy, concentration and core network as well as retail 
costs. 

Figure 3-8 up to Figure 3-11 show exemplary for Cluster 3 cost shares of the incum-
bent’s deployment at maximum penetration (70%) for different FTTH architectures. In 
line with the investment values analysed above, the drop cable segment exhibits the 
highest cost share regardless of the technology deployed (between 39% and 42%). The 
second largest cost component is the inhouse cabling (14%-16%), except for WDM 
PON case where the cost for CPE dominates with 16% cost share due to the higher 
equipment price assumed.62 Retail cost ranges between 13% and 15% along the differ-
ent architectures, CPE cost – between 9% and 11% (except for WDM PON). As ex-
pected, the costs of Ethernet ports have a significant impact only in case of P2P where 
it generates 9% of the total cost. Contrary to this, the PON architectures’ cost of active 
equipment (OLTs and PON Ethernet ports) in the MPoP account for a maximum of 2% 
of the total cost. 

Figure 3-8: P2P Cost structure of incumbent at 70% market share (Cluster 3) 

 

 

 

                                                
 62 We will show a sensitivity on CPE prices in section 0. 
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Figure 3-9: GPON over P2P Cost structure of incumbent at 70% market share  
(Cluster 3) 

 

 

 

Figure 3-10: GPON Cost structure of incumbent at 70% market share (Cluster 3) 
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Figure 3-11: WDM PON cost structure of incumbent at 70% market share (Cluster 3) 
 

 

 

In the relevant clusters 1-6 the cost comparison of our four network topologies has 
shown the following results: GPON is the cheapest technology, followed by GPON over 
P2P, WDM PON and P2P (see Table 3-13). With the exception of Cluster 1 where 
WDM PON and GPON over P2P switch ranks, this is consistent over the relevant clus-
ters.  

Table 3-13: Total cost per customer per month at 70% take-up (in Euro) 

Cluster P2P GPON over P2P GPON WDM PON 

1 29.85 27.67 26.55 27.49 

2 34.17 32.00 31.18 32.42 

3 38.19 36.03 35.37 36.62 

4 37.73 35.58 35.04 36.33 

5 43.02 40.87 40.14 41.50 

6 46.21 44.07 43.50 44.83 

 

The next four figures depict the cost composition of a competitor for the five wholesale 
scenarios and at 20% market share (examples shown for Cluster 3). One can see that 
the cost structure of a competitor in a FTTH network is strongly dominated by the 
wholesale price. In the bitstream scenarios the cost share of the wholesale price 
amounts to 65% on average. The cost share of the wholesale provision will be reduced 
to 57% in case of fibre unbundling. 
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Figure 3-12:  Cost structure of fibre unbundler at 20% market share (Cluster 3) 

 

 

 

Figure 3-13: Cost structure of a bitstream MPoP access seeker at 20% market share 
(Cluster 3) 
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Figure 3-14: Cost structure of a bitstream core access seeker (GPON) at 20% market 
share (Cluster 3) 

 

 

 

Figure 3-15: Cost structure of a WDM unbundler at 20% market share (Cluster 3) 
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3.2.2.3 Wholesale prices 

As explained before, wholesale prices for the competitor’s business case have been 
determined based on the LRIC incurred for the incumbent at a 70% take-up which is the 
maximum penetration rate we assume for the incumbent’s network. Depending on the 
scenario they can - in addition to the cost of the access network (which includes the 
optical inhouse cabling cost) – include cost for active equipment in the MPoP or cost for 
transport in concentration/the backhaul network. 

Figure 3-16 provides an overview of the resulting wholesale prices. In line with the 
components included in the wholesale charge, bitstream access at the core level is 
more expensive than access at the MPoP or WDM unbundling along all clusters. Note 
that a comparison between the fibre unbundling charge and the wholesale prices of the 
other competition scenarios is not directly possible, since they are based on different 
access technologies according to the scenario definition. Accordingly the most valid 
interpretation is the comparison of the two GPON bitstream scenarios. The wholesale 
price increase for the bitstream access at the core level is relatively small. The reason is 
that the concentration network transport component of the access charge at the core 
level is based upon a 70% network load which results in very low transport cost per 
customer, considering that the dominant part of the concentration network costs is fix. 

Furthermore, it is interesting to note that in some clusters the WDM PON access charge 
is below the GPON access charge level, but as we have seen GPON always leads in 
terms of overall cost and thus critical market shares. The reason is primarily the CPE 
price that is borne by every subscriber. We have run a sensitivity on the WDM PON 
CPE price and other parameters in the next section. 
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Figure 3-16: Wholesale prices 

 

 

 

3.2.2.4 Sensitivities: Impact on critical market shares 

Investment reduction for the incumbent (“Brownfield deployment“) 

In bottom up LRIC modelling we consider the situation that an investor constructs a 
new, state of the art forward looking fibre network, taking into account future demand 
(Greenfield scenario).  

In the real world the investors often face the situation that locations and infrastructure 
already exist which may be reused by a new network generation in order to save in-
vestment. This will be considered in our modelling approach by taking the existing MDF 
locations as scorched nodes of the new network (maybe some of the MDF will be dis-
mantled), not looking for new locations, thus the remaining are a subset of the existing. 
Regardless of any dismantling scenarios, the cost of the locations that are in use are 
fully considered.  

The investor’s decision nevertheless is driven by the level of (additional) investments he 
has to make, considering that there are existing ducts having spare capacity which 
could satisfy part of the demand of the new network, thus resulting in less investment 
expenditures. We face that situation by defining a scenario which we call Brownfield in 
contrast to the above mentioned Greenfield scenario, where we reduce the investment 
for the passive network components ducts, trenches and manholes63 by dedicated per-

                                                
 63 For ease of expression in this section we call these components „duct infrastructure” only, since the 
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centages due to the NGA architecture and their fibre demand and due to the part (seg-
ment) of the access network, where this spare capacity is located. This Brownfield sce-
nario is part of the sensitivities we consider in all our models. 

Proceeding like this requires that duct infrastructure exists which still has spare capacity 
in an amount being able to host all of the new required fibre cables. If only part of the 
cables could be hosted, a new trench has to be dug anyhow, so no significant savings 
would be achieved. 

Our basic assumption is that on average the spare components have existed for half of 
the total equipment life time, thus we assume that the new FTTH network can use the 
duct infrastructure of an older network for an average remaining lifetime. In the cases 
where the existing infrastructure has been reinvested in the shorter term future (e.g. due 
to poor constitution of the ducts) an investor may decide to reinvest now before the new 
fibre cables will be plugged in. Otherwise reinvestment can hardly be managed without 
broadband customer interruption (relatively soon after they have taken up the service). 
In consequence for the components being reused we only consider half of the invest-
ment one would need in a Greenfield environment. E.g. we assume the few fibres in the 
backhaul segment of the highly aggregated WDM PON architecture will fit into the al-
ready existing ducts of the old concentration network by 100%. Due to the already used 
ducts and the sooner reinvestment we for simplicity assume that 50% of the investment 
may be saved, thus we reduce the investment for the trenches, ducts and manholes of 
the backhaul segment by 50%. We also did an additional sensitivity to consider that all 
ducts may still be usable for more than the fibre equipment lifetime considered (20 
years).  

In the feeder network segment the fibre plants of GPON and WDM PON are equal, and 
the fibre plants for P2P and GPON over P2P are also equal, requiring one fibre per 
home passed. Accordingly, P2P plants have 64 times more fibres than the PON plants. 
Therefore, we assume in our Brownfield scenarios that for the first two architectures 
(GPON and WDM PON) all feeder fibres fit into already existing ducts, thus reducing 
the necessary investment for the feeder duct infrastructure by 50% at the maximum. For 
the second two architectures, needing significantly more fibres, we assume that only in 
20% of the cases the existing duct network may also host the new fibre cables, resulting 
in an investment reduction of 10% of the feeder duct infrastructure. We believe these 
assumptions to be optimistic, since we assume here that in Euroland all feeder cables 
are already constructed in a ducted manner.   

In the drop network, the fibre plants of all network architectures are equal, all having 
one fibre from the home passed to the distribution point (DP). In this network segment 
sharing of existing ducts only can take place where ducts are deployed. For our Brown-
field scenario we assume optimistically that ducts exist in half of the areas where there 
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is no aerial construction64 and that all of these ducts can be shared with the new fibre 
cables. For the ducts to be installed these assumptions reduce the required investment 
for duct infrastructure by 25% in the drop cable segment. The resulting investment re-
ductions are given in Table 3-14.  

The Brownfield scenario in this study considers the reduced investment for the calcula-
tion of the incumbent’s profitability. The comparison with the wholesale based competi-
tors still assumes the Greenfield LRIC based wholesale prices as an input, since price 
regulation in all European countries operates accordingly. An additional sensitivity anal-
yses the results if this assumption of existing regulatory practice would no longer hold 
and wholesale prices also reflected the investment savings of the Brownfield approach. 

Table 3-14: Investment reduction for duct infrastructure per network segment in a 
Brownfield approach 

Network Segment P2P GPON over P2P GPON WDM PON 

Backhaul -- -- -- 50% 

Feeder 10% 10% 50% 50% 

Drop  25% 25% 25% 25% 

 

Table 3-15 compares the resulting critical market shares for Greenfield and brownfield 
scenarios. Lower investment requirements in a brownfield approach enable the incum-
bent to increase the profitable coverage with P2P and WDM PON up to the Less Sub-
urban Cluster 6. For all technologies costs and critical market shares decrease. The 
strongest effects occur for the WDM PON architecture. As Table 3-17 shows, total net-
work costs here decrease from 5% (Cluster 1) to 11% (Cluster 8). The lowest cost sav-
ings occur with P2P from 4% (Cluster 1) to 7% (Cluster 3). Cost savings for GPON are 
higher than for P2P but slightly lower than for WDM PON, and range from 5% (Cluster 
1) to 10% (Cluster 8). 

The investment savings become more transparent by segment (see Table 3-16). The 
effective reduction in the drop segment ranges from 7% to 20% depending on the clus-
ter and is similar for all architectures, as one could expect with the same fibre plant in all 
architecture variants. In the feeder segment, the savings for P2P are around 7% and for 
GPON around 40%. The savings in the backhaul segment amount to around 40% for 
WDM PON in the relevant cluster. In terms of total cost, investment savings reduce 
costs by 5% to 10% for GPON and 4% to 7% for P2P. 

                                                
 64 For aerial deployment shares see Table 3-2. 
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Table 3-15: Incumbent critical market shares (Greenfield vs. Brownfield) 

Cluster ID P2P - 
Greenfield 

P2P - 
Brownfield 

GPON over 
P2P - 

Greenfield 

GPON over 
P2P - 

Brownfield 
GPON -

Greenfield 
GPON - 

Brownfield 
WDM PON - 
Greenfield 

WDM PON - 
Brownfield 

1 29% 25% 26% 23% 26% 23% 25% 22% 

2 41% 34% 38% 32% 38% 31% 39% 31% 

3 53% 45% 49% 41% 48% 40% 50% 41% 

4 52% 45% 47% 41% 47% 40% 49% 41% 

5 67% 60% 61% 55% 60% 52% 63% 54% 

6 76% 68% 70% 63% 69% 59% 72% 62% 

7 > 100% > 100% > 100% 95% 98% 86% > 100% 89% 

8 > 100% > 100% > 100% > 100% > 100% > 100% > 100% > 100% 
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We now assume that the wholesale prices are based on the incumbent’s brownfield 
costs (and no longer on the Greenfield LRIC) and analyse the impact on the competition 
scenarios. As expected, wholesale access seekers improve their viability compared to a 
Greenfield environment, as Table 3-18 shows. All bitstream access seekers can expand 
their profitable coverage at least by one cluster. The limit of viability for the fibre unbun-
dler remains in Cluster 4 but the critical market share decreases significantly in this 
marginal cluster (from 25% to 15%). 

Table 3-18: Competitors critical market shares (Greenfield vs. Brownfield) 

Cluster ID LLU - 
Greenfield  

LLU - 
Brownfield 

Bitstream 
Core - 

Greenfield  

Bitstream 
Core - 

Brownfield 

Bitstream 
MPoP -

Greenfield  

Bitstream 
MPoP - 

Brownfield 

WDM un-
bundling - 
Greenfield  

WDM un-
bundling - 
Brownfield 

1 9% 8% 4% 3% 6% 6% 4% 4% 

2 10% 8% 3% 2% 5% 4% 3% 3% 

3 24% 12% 4% 3% 8% 6% 6% 4% 

4 25% 15% 5% 4% 10% 7% 6% 4% 

5 > 100% > 100% 16% 6% 28% 11% 92% 8% 

6 > 100% > 100% > 100% 12% > 100% 22% > 100% 32% 

7 > 100% > 100% > 100% > 100% > 100% > 100% > 100% > 100% 

8 > 100% > 100% > 100% > 100% > 100% > 100% > 100% > 100% 

 

So far, we have assumed that only (up to) 50% of the investment (where possible) may 
be saved due to the already used ducts and the sooner reinvestment required. We now 
run an additional sensitivity assuming a full duct lifetime of existing infrastructure. The 
resulting investment reductions are shown in Table 3-19. For all network segments we 
now consider twice as much savings as in the standard brownfield scenario. This 
means that in case of GPON and WDM PON the incumbent can even save the entire 
duct infrastructure investment in feeder and backhaul segment as all fibres fit into al-
ready existing ducts. 

Table 3-19: Investment reduction for duct infrastructure per network segment in a 
Brownfield approach when considering full duct lifetime 

Network Segment P2P GPON over P2P GPON WDM PON 

Backhaul -- -- -- 100% 

Feeder 20% 20% 100% 100% 

Drop  50% 50% 50% 50% 

 

Such drastic savings result in lower critical market shares for both incumbent (Table 
3-20) and competitor (Table 3-21). The strongest impact occurs for GPON and WDM 
PON due to the higher reduction in feeder and backhaul (relevant only for WDM PON) 
segment. Nevertheless, the incumbent is not able to expand his profitable coverage 
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compared to the previous calculation as the limit of profitable roll-out remains in the 
Less Suburban Cluster 6 for all architectures. This also holds for the competition sce-
narios except for the fibre unbundler, who can expand his viability one cluster further. 

Table 3-20:  Impact of assuming full duct lifetime on incumbent’s Brownfield viability 

Cluster ID P2P - 
Brownfield 

P2P - 
Brownfield 
sensitivity 

GPON over 
P2P - 

Brownfield 

GPON over 
P2P - Brown-
field sensi-

tivity 

GPON - 
Brownfield 

GPON - 
Brownfield 
sensitivity 

WDM PON - 
Brownfield 

WDM PON - 
Brownfield 
sensitivity 

1 25% 22% 23% 20% 23% 19% 22% 18% 

2 34% 28% 32% 25% 31% 24% 31% 24% 

3 45% 36% 41% 33% 40% 31% 41% 31% 

4 45% 38% 41% 35% 40% 32% 41% 32% 

5 60% 52% 55% 48% 52% 43% 54% 45% 

6 68% 61% 63% 56% 59% 49% 62% 51% 

7 > 100% 96% 95% 88% 86% 74% 89% 76% 

8 > 100% >100% > 100% > 100% > 100% > 100% > 100% > 100% 

 

Table 3-21:  Impact of assuming full duct lifetime on competitor’s Brownfield viability 

Cluster ID LLU - 
brownfield 

LLU - 
brownfield 
sensitivity 

Bitstream 
Core - 

brownfield 

Bitstream 
Core - 

brownfield 
sensitivity 

Bitstream 
MPoP - 

brownfield 

Bitstream 
MPoP - 

brownfield 
sensitivity 

WDM un-
bundling - 
brownfield 

WDM un-
bundling - 
brownfield 
sensitivity 

1 8% 8% 3% 3% 6% 5% 4% 3% 

2 8% 6% 2% 2% 4% 4% 3% 2% 

3 12% 8% 3% 2% 6% 4% 4% 3% 

4 15% 11% 4% 3% 7% 5% 4% 3% 

5 > 100% 25% 6% 4% 11% 7% 8% 4% 

6 > 100% > 100% 12% 5% 22% 9% 32% 6% 

7 > 100% > 100% > 100% > 100% > 100% > 100% > 100% > 100% 

8 > 100% > 100% > 100% > 100% > 100% > 100% > 100% > 100% 
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Lower NGA penetration   

Even though a 70% maximum take-up on a next generation fibre-based fixed network 
that has replaced copper appears realistic to us we have conducted a sensitivity analy-
sis for which we assume a maximum take-up of only 60%. On the modelling side the 
only changes for the incumbent are that he will plan his MPoP floorspace for 60% in-
stead of 70% take-up. This reduction of floorspace cost, however, does not have im-
pacts on his critical market shares in any of the clusters. Accordingly, one can simply 
analyse Table 3-6 to Table 3-9 and draw the limit of viable roll-out at 60% for the in-
cumbent. This reduces the viable reach by one cluster for all architectures except for 
GPON over P2P where the incumbent loses 2 clusters. 

Since the wholesale price was determined on the basis of the maximum take-up rate, 
the impact on the competitor cases is much more significant as they have to cope with 
an increase of the wholesale price. Not only do competitors lose viable coverage for 
one cluster in bitstream cases and two clusters in the fibre LLU case, they also experi-
ence significant increases in critical market shares in some clusters that remain viable. 
Only in case of WDM unbundling the limit of profitable roll-out remains the same as in 
the base case, the critical market share, however, increases from 6% to 13% in the last 
profitable cluster. 

Table 3-22:  Competitors’ critical market shares (70% vs. 60% incumbent maximum 
take-up) 

Cluster ID 
LLU - 70% 
incumbent 

max take-up 

LLU - 60% 
max in-

cumbent 
take-up 

Bitstream 
Core - 70% 
incumbent 

max take-up 

Bitstream 
Core - 60% 
incumbent 
max take-

up 

Bitstream 
MPoP -70% 
incumbent 

max take-up 

Bitstream 
MPoP - 
60% in-

cumbent 
max take-

up 

WDM un-
bundling - 

70% incum-
bent max 
take-up 

WDM un-
bundling - 

60% incum-
bent max 
take-up 

1 9% 10% 4% 4% 6% 7% 4% 4% 

2 10% 15% 3% 4% 5% 7% 3% 4% 

3 24% > 100% 4% 8% 8% 14% 6% 12% 

4 25% > 100% 5% 9% 10% 16% 6% 13% 

5 > 100% > 100% 16% > 100% 28% > 100% 92% > 100% 

6 > 100% > 100% > 100% > 100% > 100% > 100% > 100% > 100% 

7 > 100% > 100% > 100% > 100% > 100% > 100% > 100% > 100% 

8 > 100% > 100% > 100% > 100% > 100% > 100% > 100% > 100% 

 

Table 3-23 shows the impact of setting 60% take-up as a maximum penetration level on 
wholesale prices. There is a similar increase of the prices in the range between 9% and 
13% for all architectures. However, the overall effect on profitability differs between the 
competition scenarios due to the different shape of their cost curves. 
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Table 3-23:  Impact of setting 60% take-up as target on wholesale prices  
(increase in %) 

Cluster Type P2P LLU GPON Bitstream 
MPoP 

GPON Bitstream 
Core WDM PON Unbundling 

Dense urban 9% 10% 10% 9% 

Urban 11% 11% 11% 11% 

Less Urban 12% 12% 12% 12% 

Dense Suburban 12% 12% 12% 12% 

Suburban 13% 13% 13% 13% 

Less Suburban 13% 13% 13% 13% 

 

Wholesale price increase 

Our wholesale pricing has been determined endogenously as LRIC of the incumbent’s 
cost at the maximum market share we have deemed reasonable to achieve. However, 
there can be different reasons why the wholesale price for the market will be higher 
than the “true” LRIC, such as risk premiums or asymmetric availability of information 
that prevent the regulatory authority from determining the real LRIC. A sensitivity was 
run that incorporates a 10% wholesale price mark-up to determine the impact on the 
business case of access seekers. Due to the flat cost curves of the wholesale scenarios 
and the dominant share of the access charge in the total cost of the access seeker a 
10% wholesale price increase has a strong impact on viability. This holds especially 
true for the fibre unbundling case where again viable reach is reduced to the first two 
clusters. 

Table 3-24: Impact of wholesale price increase on the critical market shares of  
access seekers 

Cluster ID Competitor 
(LLU)  

Sensitivity 
LLU 10% 
mark-up 

Competitor 
Bitstream 

Core  

Sensitivity 
Bitstream 
10% mark-

up 

Competitor 
Bitstream 

MPoP  

Sensitivity 
Bitstream 
10% mark-

up 

Competitor 
WDM PON 
unbundling  

Sensitivity 
WDM un-
bundling 

10% mark-
up 

1 9% 10% 4% 4% 6% 7% 4% 4% 

2 10% 14% 3% 4% 5% 6% 3% 4% 

3 24% > 100% 4% 7% 8% 12% 6% 10% 

4 25% 73% 5% 8% 10% 14% 6% 11% 

5 > 100% > 100% 16% > 100% 28% > 100% 92% > 100% 

6 > 100% > 100% > 100% > 100% > 100% > 100% > 100% > 100% 

7 > 100% > 100% > 100% > 100% > 100% > 100% > 100% > 100% 

8 > 100% > 100% > 100% > 100% > 100% > 100% > 100% > 100% 
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CPE price sensitivity 

As shown in section 3.2.2.2, CPE cost has a significant impact on total cost especially 
when deploying WDM PON (16% cost share) due to the higher equipment prices as-
sumed. The base case in our models assumes that the WDM PON CPE is 50% more 
expensive than the GPON CPE, due to the more complex optical electronics. Given the 
current uncertainty about future CPE cost trends we have conducted a sensitivity analy-
sis in which we assume three possible CPE price scenarios for the WDM architecture 
depending on the price of a GPON CPE: WDM CPE price two times higher than GPON 
CPE price, at GPON price level and lower than GPON price (75% of GPON CPE).  

Table 3-25 analyses the impact of a CPE price variation on the incumbent’s viability. 
Setting the price equal to GPON CPE price improves viability of WDM PON compared 
to all other architectures and along all clusters. This effect occurs stronger when setting 
the price below the GPON price level. An increase of the CPE price is as expected fol-
lowed by an increase of the critical market shares, however, without having an impact 
on the number of profitable clusters. The influence of the three sensitivity scenarios on 
the competitor’s viability is similar to the incumbent’s case when looking at the critical 
market shares of the WDM unbundler (see Table 3-26). The competitor can expand his 
profitability by one cluster, if the price for CPE is set equal to or lower than the price for 
GPON CPE. 

Table 3-25: Impact of WDM CPE price sensitivity on the critical market shares of  
incumbent 

Cluster ID 
WDM PON  

(base case, CPE price = 
1.5*GPON price) 

WDM PON  
(CPE price = 2*GPON 

price) 

WDM PON  
(CPE price at GPON 

level) 

WDM PON  
(CPE price = 0.75*GPON 

price) 

1 25% 27% 23% 23% 

2 39% 42% 36% 35% 

3 50% 54% 46% 45% 

4 49% 53% 46% 44% 

5 63% 68% 59% 57% 

6 72% 78% 67% 65% 

7 > 100% > 100% 94% 91% 

8 > 100% > 100% > 100% > 100% 
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Table 3-26: Impact of WDM CPE price sensitivity on the critical market shares of  
access seekers 

Cluster ID 
WDM unbundling  

(base case, CPE price = 
1.5*GPON price) 

WDM unbundling  
(CPE price = 2*GPON 

price) 

WDM unbundling  
(CPE price at GPON 

level) 

WDM unbundling  
(CPE price = 0.75*GPON 

price) 

1 4% 5% 4% 3% 

2 3% 4% 3% 3% 

3 6% 9% 4% 4% 

4 6% 10% 5% 4% 

5 92% > 100% 12% 9% 

6 > 100% > 100% > 100% > 100% 

7 > 100% > 100% > 100% > 100% 

8 > 100% > 100% > 100% > 100% 

 

3.2.3 Investment and cost of different technologies – dynamic approach 

Moving from a static to a dynamic approach, where the time path of investment accord-
ing to a particular roll-out and the re-investment pattern is taken into consideration, has 
some impact on the relative investment and cost performance of the different architec-
tures. We will first consider investment only and then analyse investment and cost. 

3.2.3.1 Investment  

In the dynamic analysis investments are spread over time depending on the timing of 
FTTH deployment in each cluster and the successive acquisition of customers. The 
main investment driver is the deployment of the outside FTTH plant from the user to the 
MPoP which defines the time of the investment peak. The total investment into passive 
and active network elements over the full 20-year period is shown in the following table. 
As in the static modelling GPON has the lowest and GPON over P2P the second lowest 
investments. Up to the third cluster WDM PON requires less investments than P2P, in 
clusters 4-6 P2P requires less invest. In the steady state WDM PON ranks second 
place in denser clusters. In the ramp-up WDM PON‘s total investment are higher due to 
CPE replacement invest (WDM CPE is most expensive).  
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Table 3-27: Undiscounted total investments over 20 years (mn Euro) and ranking  
(1 – lowest, 4 – highest) 

Cluster ID P2P GPON over P2P GPON WDM PON 

1 2,333 (4) 2,043 (2) 1,982 (1) 2,224 (3) 

2 3,390 (4) 3,041 (2) 2,988 (1) 3,296 (3) 

3 4,624 (4) 4,206 (2) 4,146 (1) 4,525 (3) 

4 3,396 (3) 3,102 (2) 3,060 (1) 3,460 (4)  

5 4,461 (3) 4,178 (2) 4,145 (1) 4,631 (4) 

6 5,709 (3) 5,400 (2) 5,342 (1) 5,977 (4) 

Total 23,914 (3) 21,970 (2) 21,661 (1) 24,113 (4) 

 

The following figures (Figure 3-17 and Figure 3-18 ) show how undiscounted invest-
ments per year evolve for all architectures. Because the deployment path and subscrib-
er acquisition is the same for all architectures the evolution of annual investments is 
also very similar for the four considered NGA architectures (examples shown for Cluster 
1 and 6). 

Figure 3-17: Annual investment – Cluster 1 
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Figure 3-18: Annual investment – Cluster 6 

 

 

 

Up to this point the effects of discounting future investments have not been considered. 
The following table shows the total investments at their present value (discounted at 
10% p.a.). Discounting investments leads to an exchange of ranks for P2P and WDM 
PON. 

Table 3-28: Discounted total investments over 20 years (mn Euro) 

Cluster ID P2P GPON over P2P GPON WDM PON 

1 1,427 (4) 1,317 (2) 1,257 (1) 1,354 (3) 

2 2,138 (4) 2,009 (2) 1,961 (1) 2,086 (3) 

3 2,936 (4) 2,784 (2) 2,739 (1) 2,892 (3) 

4 1,970 (4) 1,867 (2) 1,843 (1) 1,923 (3) 

5 2,290 (4) 2,197 (2) 2,164 (1) 2,238 (3) 

6 2,652 (4) 2,556 (2) 2,531 (1) 2,611(3) 

     

Total 13,414 (4) 12,729 (2) 12,496 (1) 13,104 (3) 

 

Large parts of the total investment (inhouse and drop cabling account for over 70% of 
total investments) are actually the same for all architectures. In every case the majority 
of total investments is related to the network deployment in the early years. Therefore 
relative changes of cost differences occur if architectures are more or less “investment 
heavy” than GPON in the early years. This primarily depends on the share of invest-
ments directly tied to the network roll-out (happening earlier) as opposed to investments 
driven by subscriber acquisition (happening later). The following table provides an over-
view of network levels and their investment drivers.  
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Table 3-29: Investment relevance, driver and differences between architectures 

Network level Relevance of total invest Driver Differences between 
architectures 

Inhouse cabling High (up to 36% of invest) Subscriber none 

Drop cable High (up to 60% of invest) Homes passed none 

Distribution point Low (less than 5%) Homes passed Only GPON and WDM 
PON 

Feeder cable 
Low in dense clusters (~5%), 
medium in less dense clus-
ters (~13%) 

Homes passed Higher invest for P2P-
topologies 

MDF Low Homes passed WDM PON only 

Backhaul Low-Medium (less than 
10%) Homes passed WDM PON only 

ODF Low (less than 6%) 

Homes passed (customer 
sided ports) 
Subscriber (network sided 
ports) 

Higher invest for P2P-
topologies 

Active electronics at MPoP Low-Medium (less than 
10%) 

Homes passed (GPON, 
WDM PON) 
Subscriber (P2P, GPON 
over P2P) 

Higher for P2P 

 

This explains why the time path of the investment differs to some extent between the 
architectures: Although most of the investment is front-loaded for all architectures, 
GPON has a smaller share of investment that is driven by the actual number of custom-
ers. While Ethernet ports in P2P are subscriber driven, GPON’s investment in OLTs is 
not. The larger share of variable (customer driven) investment generates a slightly bet-
ter risk profile for P2P compared to GPON.  

WDM PON and GPON share the same passive network from the user’s home to the 
former MDF location. WDM PON has a lower share of investments in the early years 
because even though OLTs for WDM PON are 5 times as expensive than GPON OLTs 
the high level of concentration means far less OLTs are required and overall the in-
vestment in OLTs is less than half that of GPON. Accordingly, even though the WDM 
OLT is an integral part of the early year roll-out driven investment, its investment share 
is lower than the GPON OLT equivalent. Because investment per CPE is 50% higher 
for WDM PON a higher part of the total investment is dependent on subscriber acquisi-
tion. The overall effect is a slightly lower share of investments for WDM in the early 
years.65 Contrary to this the share of total investments for GPON over P2P in the first 6 
years is slightly higher than GPON’s (~74% Cluster 1). The reason lies in the additional 
investment into feeder and ODF ports which is completely driven by the network roll-out 
and not by subscriber acquisition and therefore occurs early. 

                                                
 65  Note that the reference in all cases is the share of total investments. We are not comparing absolute 

levels of investment, which – as we have shown earlier – are lowest for GPON. 
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Figure 3-19: Percentage of total investment during ramp-up (example Cluster 1)  
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Table 3-30: Relative investment differences to GPON 

Cluster Sum of total 
invest P2P 

P2P at 
present 
value 

Sum of total 
invest GPON over 

P2P 
GPON over P2P 
at present value 

Sum of total 
invest WDM PON 

WDM PON at 
present value 

1 18% 14% 3% 5% 12% 8% 

2 13% 9% 2% 2% 10% 6% 

3 12% 10% 1% 2% 9% 8% 

4 11% 7% 1% 1% 8% 4% 

5 8% 6% 1% 1% 6% 3% 

6 7% 5% 1% 1% 6% 3% 

Total 10% 7% 1% 2% 8% 5% 

 

When interpreting Table 3-30 one has to keep in mind that the roll-out is focused on the 
denser clusters first (Cluster 1 finished in year 3) and less dense clusters are finalised 
later (Cluster 6 fully covered in year 8). 

3.2.3.2 Cost 

The analysis now considers present values of investment, their associated OPEX and 
direct costs which are floorspace rental, energy, concentration and core network as well 
as retail costs (“total expenses”). We are hence looking at the expense side of the op-
erator’s cash flow. This once again does not change the overall ranking of architectures: 
GPON remains the lowest cost technology, GPON over P2P comes next66 followed by 
WDM PON and P2P. The differences between technologies decrease when comparing 
total (discounted) expenses and investment.  

Table 3-31: Ranking of architectures relative to lowest total expenses over 20 years 
at present value (1: lowest expenses, 4: highest expenses) 

Cluster P2P expenses at 
present value 

GPON over P2P ex-
penses at present value 

GPON expenses at 
present value 

WDM PON expenses at 
present value 

1 4 3 1 2 

2 4 2 1 3 

3 4 2 1 3 

4 4 2 1 3 

5 4 2 1 3 

6 4 2 1 3 

Total 4 2 1 3 

 

The following table shows details for the total cost over clusters 1-6 at present value.   

                                                
 66  Exception: In the dense urban cluster WDM PON ranks second. 
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There are significant differences between architectures regarding energy and floor-
space rental: P2P has 2 times higher energy cost than GPON and nearly 6 times higher 
costs than WDM PON. P2P also has about 2.5 times higher floorspace rental cost than 
GPON and about 90 times more than WDM PON. However, the weight of these ele-
ments is negligible (not more than 1%) in the overall cost comparison. On the other 
hand, retail and core network cost which account for close to 20% of the total expenses 
are identical for all architectures. This explains why the differences between architec-
tures decrease significantly compared to the pure investment analysis. 

We have applied the same methodology to analyse the differences between architec-
tures that was used in the previous section on investment (total expense difference of 
e.g. P2P to GPON divided by the total expenses of GPON). Results are shown in the 
following table. 

Table 3-33: Cost difference to GPON: Total expenses (invest and OPEX, direct and 
common costs) at undiscounted and present value 

Cluster ID P2P sum of 
expenses 

P2P expenses  
at present 

value 

GPON over 
P2P sum of 
expenses 

GPON over 
P2P expenses 

at present 
value 

WDM PON sum 
of expenses 

WDM PON 
expenses at 

present value 

1 12% 11% 2% 3% 3% 2% 

2 10% 8% 1% 2% 4% 3% 

3 9% 7% 1% 1% 3% 3% 

4 8% 6% 1% 1% 4% 3% 

5 7% 6% 1% 1% 3% 2% 

6 6% 5% 1% 1% 3% 2% 

Total 8% 7% 1% 1% 3% 3% 

 

The direction of the impact of discounting total expenses generally remains the same as 
in the sole analysis of investments. The spread between GPON and P2P or WDM PON 
decreases. The spread between GPON and GPON over P2P increases. Again, we find 
it especially interesting that GPON over P2P remains only slightly more expensive than 
GPON. In relative terms, the difference measured in present value of discounted ex-
penses between GPON and GPON over P2P becomes negligible (~1%); P2P gener-
ates ~7% more expenses (Cluster 1 to 6), than GPON; WDM PON 3% higher expens-
es. 

3.2.3.3 WDM PON sensitivity: Revenues from sale of MDF locations 

The incumbent might realise windfall profits when selling former MDF locations. Such 
windfall profits are not part of the decision relevant costs of a certain architecture. They 
have, however, to be taken into account in the decision making process of the investor. 
This is of particular relevance, if such windfall profits are different among architectures. 
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Windfall profits can conceptually consistently be integrated into our dynamic discounted 
cash flow analysis. They simply diminish the discounted total expenses of a particular 
architecture. In this model MDF dismantling only occurs in the case of WDM PON. We 
have assumed that the sales revenue per MDF location is higher in the denser cluster 
than in the less dense clusters. One-time profits are realised after the former copper 
network is switched off. We have assumed that this will occur one year after the maxi-
mum penetration in a cluster is reached to reflect a certain delay, e.g. to ease the transi-
tion for competitors. Given our deployment path this means that the incumbent realises 
these net revenues in year 8 (Cluster 1) earliest and in year 12 (Cluster 6) latest. The 
following table shows the net revenues per MDF, per cluster and discounted net reve-
nues per cluster. 

Table 3-34: Sales from MDF dismantling 

Cluster net revenue per disman-
tled MDF (mn) Dismantled MDFs 

Net revenue from MDF 
dismantling per clus-

ter (mn) 
Discounted net revenue 

per cluster (mn) 

1 2.0 € 65 130.0 € 60.6 € 

2 1.0 € 163 163.0 € 69.1 € 

3 0.5 € 246 123.0 € 52.2 € 

4 0.4 € 276 110.4 € 42.6 € 

5 0.3 € 298 89.4 € 28.5 € 

6 0.2 € 411 82.2 € 26.2 € 

Total   698.0 € 279.2  € 

 

We have subtracted the discounted net revenues from the present value of WDM PON 
total expenses, working under the assumption that these revenues can fully be used to 
improve the WDM PON business case. When comparing this modified present value of 
total expenses WDM PON actually ranks first place with lowest discounted expenses in 
Cluster 1, so it actually becomes cheaper than GPON. WDM PON also overtakes 
GPON over P2P in Cluster 2 and ranks second after GPON. In all other clusters WDM 
PON remains in third place but the difference to GPON decreases.  
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Table 3-35: Comparison of discounted total expenses (mn Euro) 

Cluster P2P expenses 
at present value 

GPON over P2P 
expenses at present 

value 
GPON expenses 
at present value 

WDM PON ex-
penses at pre-

sent value 

WDM PON expenses at 
present value  

reduced by present 
value of MDF sales 
revenue, (ranking) 

1 2,735 € 2,539 € 2,469 € 2,520 € 2,459 € (1) 

2 3,735 € 3,504 € 3,452 € 3,553 € 3,484 € (2) 

3 4,988 € 4,717 € 4,672 € 4,795 € 4,743 € (3) 

4 3,426 € 3,242 € 3,218 € 3,312 € 3,269 € (3) 

5 3,859 € 3,689 € 3,655 € 3,745 € 3,717 € (3) 

6 4,390 € 4,216 € 4,192 € 4,285 € 4,258 € (3) 

Total 23,132 € 21,908 € 21,658 € 22,210 € 21,930 € (3) 

 

This is not only because dismantling revenues are higher in the denser clusters and 
discounted less because they occur earlier. Considering the spread between GPON 
and WDM PON the undiscounted MDF revenue potential only suffices to close the gap 
in clusters 1-3. In clusters 4-6 the gap between GPON and WDM PON total expenses 
at present value is higher than the undiscounted sales revenues from MDF dismantling. 
Therefore WDM PON cannot take the first place even when considering MDF sales 
revenues and also does not gain enough to overtake GPON over P2P even though the 
spread is reduced. 

3.2.4 Summary of cost modelling results 

3.2.4.1 Profitable coverage, investment, cost and competition in the steady state anal-
ysis 

If we assume that the fixed network can reach a market share of up to 70% of the total 
potentially addressable market (access lines), an incumbent operator can profitably 
cover a significant part of Euroland with FTTH (about 50% of the population could be 
covered with P2P or WDM PON, about 64% could be covered with GPON over P2P 
and GPON). 

Theoretically, a FTTH infrastructure can be replicated by a second investor only in the 
Dense Urban Cluster 1 or for about 8% of the population. In all other viable areas the 
FTTH investor needs a critical market share of close to or above 50% to become profit-
able which makes replicability impossible. 

In the relevant clusters 1-6 the cost comparison of our four architectures has shown the 
following results: GPON is the cheapest technology, followed by GPON over P2P, 
WDM PON and P2P. With the exception of Cluster 1 where WDM PON and GPON over 
P2P switch ranks, this is consistent over the relevant clusters.  
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Lower investment requirements in a Brownfield approach enable incumbents to in-
crease the profitable coverage with P2P and WDM PON up to the Less Suburban Clus-
ter 6. Utilizing existing duct infrastructure benefits the two point-to-multipoint architec-
tures GPON and WDM PON most, because they have fewer fibres in the feeder and 
backhaul segments and hence a higher chance of avoiding civil works. The investment 
savings by segment are as follows: 

� The effective reduction in the drop segment ranges from 7% to 20% depending 
on the cluster, and is the same for all architectures, since the architectures do 
not differ in this segment. 

� In the feeder segment, the savings for P2P are around 7% and for GPON 
around 40%.   

� The savings in the backhaul segment amount to around 40% for WDM PON. 

The segment specific savings in investment translate to overall cost savings of 5% 
(Cluster 1) to 11% (Cluster 8) for the WDM PON architecture which benefits most. Cost 
savings for GPON are higher than for P2P but lower than for WDM PON, and range 
from 5% (Cluster 1) to 9% (Cluster 4). The lowest cost savings occur with P2P from 4% 
(Cluster 1) to 7% (Cluster 3).  

Should WDM PON vendors be able to reduce CPE prices to the level of GPON CPE the 
viability of WDM PON could be extended by one cluster to Cluster 6. In addition the 
critical market shares for viability could be reduced although not more than by 2-4%-
points. 

Competition cannot follow the incumbent in all areas of the FTTH roll-out. Independent 
of the network architecture and the access scenario considered, the viability of any 
competitive model ends at least one cluster less than the viability of the incumbent’s 
roll-out. The critical market shares of the different scenarios indicate that in all architec-
tures and competition scenarios potentially several competitors could survive in the 
market. The highest potential number of competitors may occur in the case of bitstream 
access and wavelength unbundling at the core. 

As expected, business models on the basis of unbundling require (significantly) higher 
critical market shares than business models based on bitstream access. The unbun-
dling model requires already a critical market share of 24% in Cluster 3, while bitstream 
access is viable at 4% to 8% critical market share in the same cluster. 

Because the cost curve of competitors is relatively flat in the relevant range, only slight 
changes in the relevant parameters (e.g. ARPU) have a strong impact on the profitabil-
ity. In case of unbundling, for instance, the critical market share jumps from 10% in 
Cluster 2 to 24% in Cluster 3. The structure of the cost curves in the relevant range 
makes unbundling a riskier business model than bitstream access. 
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If the wholesale prices also reflect the investment savings of the incumbent (Brownfield 
case) costs and critical market shares of competitors decrease in all competition sce-
narios. In addition, they can also expand competitive coverage by one cluster with the 
exception of the LLU scenarios. 

We have calculated the impact of deviations from LRIC based wholesale prices on the 
structural conditions of competition. Under the assumption of fixed ARPUs even a mod-
erate increase of the wholesale prices by 10% reduces the viability of competition and 
the competitive coverage in most cases. The most significant impacts occur in the LLU 
unbundling scenarios. Critical market shares of competitors in all scenarios increase 
significantly. 

3.2.4.2 Impact of the ramp-up on costs and technology ranking 

Taking a particular roll-out and the re-investment pattern into account, the relative per-
formance of the architectures is somewhat impacted because of different time paths of 
investment. Although most of the investment is front-loaded for all architectures, a lower 
part of the GPON investment is driven by the actual number of subscribers. While 
Ethernet ports in P2P are subscriber driven, GPON’s investment in OLTs is not. The 
larger share of variable (subscriber driven) investment generates a slightly better risk 
profile for P2P compared to GPON. 

However, the overall relative performance only changes moderately: GPON remains the 
lowest cost technology, GPON over P2P comes next followed by WDM PON and P2P. 
The differences between technologies, however, decrease if comparing total (discount-
ed) expenses and investment. In relative terms, the difference in terms of present value 
of discounted expenses (Cluster 1 to 6) between GPON and GPON over P2P become 
negligible (~1%); P2P generates ~7% more expenses than GPON and WDM PON ~3% 
more. 

As in the static modelling single cost items like energy and floor space exhibit significant 
differences among architectures. P2P causes nearly double as much energy cost at the 
MPoP as GPON and nearly 6 times higher energy costs than WDM PON (in terms of 
present value). P2P has more than 2.5 times higher floor space costs than GPON and 
even nearly 90 times more than WDM PON. These huge differences, however, have 
only a very limited impact on the overall cost performance of architectures because the 
cost share of each of these factors is not more than 1%. 
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Annex 1: Key parameters of cost modelling 

Civil engineering parameters 

In our model we consider duct and aerial deployment as possible deployment forms (no 
direct buried lines were assumed). Duct construction cost are highest in the dense pop-
ulated areas and amount to 100 € per m in Cluster 1, while decreasing to 60 € per m in 
the last two clusters. Contrarily, aerial deployment costs are assumed to be equal for all 
clusters (15 € per m), however, aerial cabling is not used in the two densest clusters but 
is deployed to a larger degree in the rural clusters (up to 60%). Aerial deployment is 
only relevant for the drop segment, in the feeder and backhaul segment all cables are 
deployed in ducts. 

Furthermore, we assume an invest of 548 € per distribution sleeve and 860 € per man-
hole along all clusters and segments. 

Port prices 

Based on discussions with equipment vendors and on WIK’s modelling experience we 
have defined port prices for the active equipment installed at the MPoP. The following 
table provides an overview of the prices assumed. 

Table A-1: Port prices for active equipment 

 1 Gbps Ethernet port 10 Gbps Ethernet port Standard OLT port WDM OLT port 

Invest per port 120 € 2.000 € 1.000 € 5.000 € 

 

ODF 

The fibres coming from the outside plant are terminated on the customer sided ports of 
an ODF in the MPoP and are accessible per patch cables. We assume a price of 23 € 
per ODF port and 11 € per patch cable. 

In case of fibre unbundling the competitor places an additional ODF of his own at rented 
collocation space in the MPoP where he operates his own Ethernet Switch. The com-
petitor’s ODF is connected via connection cable to dedicated customer sided ports of 
the incumbent’s main ODF. Therefore, we assume a higher price for the competitor’s 
ODF port (46 €). 

Energy consumption 

We have assumed average energy consumption on a per port per month basis. Energy 
consumption per port is higher for WDM PON than for GPON OLTs and higher for 
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10Gbps Ethernet ports than for 1Gbps ports. The price per kWh of energy is set to 0.16 
€. The energy consumption and the resulting cost for the different active equipment 
items are shown in Table A-2. We have not considered the energy consumption of 
CPEs because the subscribers bear energy cost themselves. 

Table A-2: Energy consumption and cost 

 1 Gbps Ethernet port 10 Gbps Ethernet 
port 

Standard OLT port WDM OLT port 

Energy consumption per 
month (kWh) 1.08 14.4 14.4 43.2 

Energy cost per port per 
month (€) 0.17 2.30 2.30 6.91 

 

CPE prices 

The prices for equipment installed at customer’s premises depend on the access archi-
tecture deployed. We have assumed a price of 100€ for the P2P router and 115€ for a 
GPON ONT. In our base case we assume that the WDM PON CPE is 50% more ex-
pensive (172.5 €) than the GPON CPE due to the more complex optical electronics re-
quired. 
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Annex 2: NGA technologies not considered 

FTTN/VDSL 

With FTTNode/VDSL (also FttCurb) the copper access lines are shortened and already 
terminate at the street cabinet as the feeder segment between MPoP/MDF and street 
cabinet is replaced by fibre. Because the remaining copper segment is shorter – it now 
only consists out of the drop cable segment sub-loop (Figure 2-2) -, higher bandwidths 
can be realised, e.g. with VDSL technology. The street cabinets need to be upgraded to 
host DSLAMs (energy, air condition etc.), which terminate the electrical copper signal 
and concentrate it in an Ethernet protocol over fibre up to the MPoP.  

Since the distance between the DSLAM in the street cabinet and the Ethernet switch in 
the MPoP, the feeder cable segment, is no longer limited by copper transmission char-
acteristics it may become longer than before. Accordingly, MDF locations could be 
closed down, or remain as a mere infrastructure node point because of the existing duct 
infrastructure, and be replaced as an active node by an MPoP further up in the network.  

Because VDSL technology still bases on a copper sub-loop it is still dependent on cop-
per loop length and line quality. The available bit rates of VDSL are very much depend-
ent on the length of the copper line67 and the advantages of VDSL regarding bandwidth 
over ADSL disappear at sub-loop distances of more than 500m. In addition the trans-
mission characteristics of copper lines vary strongly and also depend on cross talk ef-
fects of neighbouring pairs. Compared to FTTH technologies performance of FTTN 
therefore is very heterogeneous and falls far behind the potentials of a full fibre based 
loop.68 

We have excluded this architecture from our considerations due to its poorer perfor-
mance compared to FTTH.  

DOCSIS 3.0 

Data Over Cable Service Interface Specification (DOCSIS) is the standard according to 
which data and voice signals are transmitted in parallel over the existing cable-TV net-
works. The up to date standard is DOCSIS 3.0, which allows for up to 400 Mbps down 
and 108 Mbps upstream capacity69 in a shared channel. A group of customers is con-
nected to an active fibre node by the existing coaxial cable distribution (access) net-

                                                
 67  See Wulf (2007) or Williamson/Klein/Reynolds/Jones (2008). 
 68 VDSL technology reaches 40Mbps downstream and more over distances of up to 1km. For longer 

distances the bandwidth decreases significantly. Over short loops below e.g. 250m bandwidth might 
even realize up to 100Mbps. The upstream bandwidth is typically below half of the downstream band-
width. Typical sub-loop lengths strongly depend on country specific copper access network design 
and may be longer than 1 km for a significant number of customers.  

 69  EuroDOCSIS 3.0 with all bundle options for up- and downstream channels, thus being the maximum 
capacity. 
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work. The fibre node is connected via fibre lines to a central Cable Modem Termination 
System (CMTS), where the voice/data signals will be separated from the TV-Signals 
(RF-TV). Using Figure 2-2 as a generic reference the coaxial cable is in the drop cable 
segment, the fibre node is located in the splitter and the CMTS is located in the MPoP. 
Thus the DP is the point where the transmission media changes from coaxial cable to 
fibre, and many customers are concentrated to that fibre. Communication is organized 
comparable to GPON by administering the communication and possible communication 
conflicts by the CMTS instead of the OLT. Bandwidth per end customer is determined 
by the number of end customers per fibre node. A typical relation of today is spread 
between 2000 and 70 end users per node. The maximum average bandwidth per end 
customer then can reach 5.7 Mbps maximum.  

In many areas of Europe the coaxial cable-TV networks are an already existing com-
munication infrastructure which can be or already is upgraded to bidirectional communi-
cation as alternative to the classical telecommunication networks. A natural migration 
path towards higher bandwidth is increasing the number of fibre nodes and moving 
them closer to the end customer, until they end in FTTB and FTTH solutions. This can 
be done in a smooth process of incremental steps for single network segments, not 
requiring large one time investments. This is an advantage of the already existing oper-
ators.  

A new entrant will not invest in coaxial cable infrastructure, but would deploy a GPON 
FTTB/FTTH architecture with RF channel if he wants to come close to the cable-TV 
business models.  

Since the bandwidth per end customer is a magnitude lower compared to the FTTH 
architectures we consider and because technology and business model will be migrated 
to GPON when infrastructure is upgraded for bandwidth increase, we did not include the 
DOCSIS 3.0. architecture in our analysis. 

Active Ethernet 

In Active Ethernet architectures a concentrating Ethernet switch is placed between the 
MPoP and the customer location, e.g. in a cabinet at the distribution point (Figure 2-2). 
The drop cable segment consists of dedicated fibres per home and the feeder segment 
needs only very few fibres, one per Ethernet switch at the DP. Similarly to FTTN/FTTC 
the intermediate location in the field (e.g. the distribution point) requires energy and air 
condition to host the active switch. 

Typically this architecture allows one to offer 100 Mbps symmetrical traffic per end cus-
tomer home, which will be overbooked at the first Ethernet switch, who manages the 
shared use of the feeder fibre. Compared to an Ethernet P2P solution this approach is 
less flexible to offer higher bandwidth for individual customers, because switches with 
all speed ports are more expensive and the smaller spaces at the DP do in most cases 
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not allow for a second high speed switch at this location and anyhow such a switch 
would not scale very well. Thus Active Ethernet is based on a Point-to-Multipoint fibre 
plant with all the inflexibility for future use as already described above. 

The primary advantage of this architecture is the savings on feeder fibre count and po-
tentially MPoP floorspace due to ODF and switch port reduction. However, that is very 
likely more than outweighed by the cost of active distribution points (switches, cabinets, 
energy…). Since decentral switches also increase operation cost for service and 
maintenance, these architectures of the early FTTH roll-out are no longer implemented 
in new deployments – at least to our knowledge.  

We have therefore excluded this architecture from this study due to its poorer perfor-
mance compared to Ethernet P2P and its expected higher cost. 

Multi-fibre deployment 

Multiple-fibre architectures deploy more than a single fibre per home, e.g. four as in the 
Swisscom approach, in the drop cable segment and (optionally) in the feeder cable 
segment. This is a risk sharing strategy option that allows several co-investors to share 
the investment into NGA and obtain parallel access to the same end customer. Basic 
thinking behind this approach is that even if the total investment for multiple fibres in the 
drop segment is higher, sharing the invest reduces the investment per investor com-
pared to a single fibre approach.  

The investing operator connects at least one fibre per home to its ongoing feeder net-
work up to the MPoP. The second to fourth operator each shares fibres in the drop ca-
ble segment to the end customer homes and in principle has the choice to connect the-
se fibres to its own separately ducted feeder network (e.g. local power utility ducts) at 
the Distribution Point or to also share fibres in the feeder infrastructure up to the MPoP 
and collocate there.  

The Multi-fibre approach in the drop cable segment still allows one to deploy a fibre 
Point-to-Point or fibre Point-to-Multipoint architecture for the customer access, depend-
ing on how many fibres the different investors deploy in the feeder segment. In Switzer-
land the typical architectures as far as we know are based on Point-to-Point fibre plants.  

We have analysed the implications of multi-fibre deployment already in our 2009 studies 
for ECTA70 and have assessed the advantages and disadvantages as a competitive 
approach in more detail in a study for the Swiss regulator BAKOM71.  

Including the Multi-fibre approach within this study would have complicated it and at 
least duplicated the amount of scenarios considered. But the general results of the stud-

                                                
 70  See Ilic/Neumann/Plückebaum (2009). 
 71 See Ilic/Neumann/Plückebaum (2010). 
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ies mentioned can also be transferred, thus we exclude the Multi-fibre consideration 
here. 

FTTB 

In FTTB architectures the complete copper loop down to the basement of the end cus-
tomer buildings is replaced with fibre but the inhouse cabling remains the already exist-
ing copper or coax-based infrastructure. Mini-DSLAMs or ONUs can serve as fibre ter-
mination nodes in the building basement. Each building therefore only requires one fibre 
in the generic FTTB architecture thus reducing the fibre count strongly not only in the 
feeder but also in the drop segment.  

FTTB can be deployed on top of a Point-to-Point or Point-to-Multipoint fibre plant, re-
sulting in different savings of the fibre count in the feeder segment. Based on a Point-to-
Multipoint fibre plant the savings are higher, but require a GPON technology to adminis-
ter the traffic. FTTB Point-to-Point has individual fibres per building, thus allowing one to 
connect each building with an individual connection, as requested by the potential cus-
tomers inside, and enabling a higher degree of flexibility for future upgrades.  

FTTB also means that the maximum capacity of each user is limited by the bandwidth 
provided to the building and the number of other subscribers in the same building. In the 
near future 1Gbps, 2.5 Gbps or 10 Gbps links may still be sufficient for common Euro-
pean Multi-Dwelling-Unit compositions. However, as the number of tenants per building 
increases, the access link bandwidth per user that can be guaranteed decreases. In the 
long term FTTB architectures might need to be migrated to FTTH to allow sufficient 
bandwidths. Therefore, FTTB could be considered as an alternative to FTTC when mi-
grating from copper based loops to FTTH, already now allowing for higher bandwidth 
and more stable product quality. Upgrading to FTTH, however, can only be efficiently 
done when considering at least ducts in the drop segment with sufficient space for fur-
ther fibres, like there are potential customers. 

As we have taken a rather forward looking approach we have decided to only assess 
FTTH solutions, which exclude any copper cable complexities and product quality de-
pendency. 

EPON 

There are a variety of standards that define the communication of active electronics on 
a Point-to-Multipoint FTTH fibre plant. However, of the many (TDM) PON systems pro-
posed only GPON (Gigabit PON) and EPON (Ethernet PON) have been used for mass 
deployment. Some characteristics of GPON in comparison to EPON are shown in Table 
A-3. Due to the fixed time interval based administration procedures of bandwidth alloca-
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tion in GPON it is better suited to support TDM connections to dedicated customers, 
thus allowing more end customer flexibility than EPON.  

Concerning fibre count and characteristics of the use of Point-to-Multipoint vs. Point-to-
Point fibre plants there is no difference between both technologies.  

In this study we therefore have exclusively referred to the GPON standard because it is 
the dominant technology applied in Europe and the US. EPON as far as we can see 
has no relevance for future FTTH deployment in Europe. 

Table A-3: Comparison of PON standards 

 GPON EPON 

Standard ITU-T G.984 Ethernet-First-Mile standard, IEEE 802.3ah 

Deployed in Europe, USA Japan, Korea 

Capacity Up to 2.5Gbps down, 
up to 1.25 Gbps up 1.25Gbps symmetrical 

Max splitting 1:64, in future 1:128 1:32 

Protocols supported Ethernet, TDM, ATM Ethernet 

Max reach 20km 
60 km (in future) 

20km 
more (in future) 

Source: WIK-Consult 
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Annex 3: Results in the literature related to NGA 

Insights from earlier work on telecommunications markets partly apply to an NGA 
context. A number of works on one-way access concern optimal access prices set by a 
regulator in a second-best sense (Ramsey pricing), i.e. respecting the participation 
constraints of the firms involved. Most of these works consider homogeneous services 
on the retail market. Other works modify the assumption that all services are 
homogeneous and postulate that there are two types of firms, the incumbent with 
market power and a set of firms who act as a competitive fringe, i.e which offer 
homogeneous services among themselves and thus do not possess market power. In 
such frameworks the literature has formulated rules according to which access should 
be granted for given retail prices. In particular, the "efficient component pricing rule" 
(ECPR) received a lot of attention. It says that entrants should pay access charges 
equal to the incumbent’s direct costs of access plus the opportunity costs of profit 
contributions forgone by the incumbent in selling access rather than selling to end-
users.72 For optimality this approach requires entrants to have no market power 
downstream. The works on the ECPR are not directly relevant to our context since our 
aim is to consider various firms that can exert market power.  

Quite a large literature exists on unbundled access (motivated by developments in the 
European context). We refer to Gual und Seabright (2000), a contribution that was 
made at the request of DGCOMP at the European Commission, and de Bijl and Peitz 
(2005) which provide overviews over relevant economic issues, in particular from the 
view point of a regulator. Unbundled access tries to strike a balance between the 
interests of the owner of the access network and other parties who seek access. In the 
absence of externalities privately negotiated solutions may implement the efficient 
solution. However, in the presence of externalities the owner of the access network may 
have an incentive to refuse access by third parties. Mandated access is then needed to 
allow for competition and to assure that inefficient bypass is avoided. 

Few works allow for imperfect competition at the retail level, arguably a key feature in 
actual telecommunications markets. Some of these shall be briefly disscussed below. 
Laffont and Tirole (1994) investigate a Ramsey price setting that includes the access 
price in a market with an imperfectly competitive retail segment. Ramsey pricing leads 
to higher markup in market segments in which demand is rather inelastic. Armstrong 
and Vickers (1998) consider an imperfectly competitive and possibly asymmetric market 
in which one of the two firms is more efficient. They show that optimal regulation has 
an, at first sight, surprising feature: The one-way access price should be used such that 
the more efficient firm obtains an even larger market share than absent regulation. This 
is due to the fact that in the type of differentiated product models commonly analyzed, 
the unregulated market outcome features a larger market share of the less efficient firm 
than what is socially optimal. 
                                                
 72 For an elaborate discussion, see Armstrong (2002); see also Laffont and Tirole (2000) and Vogelsang 

(2003). 
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De Bijl und Peitz (2006) distinguish between two types of models, a “Hinterland” and a 
“No-Hinterland” model. In the No-Hinterland model total demand for subscription is 
fixed. This implies that all potential consumers are subscribers. A higher price level that 
leaves market shares unchanged amounts to a transfer of rents from consumers to 
firms, while total welfare remains constant. By contrast, in the Hinterland model some 
consumers are captive in the sense that they only consider subscribing to one particular 
network operator. However, these consumers are, as a group, sensitive to price chang-
es: The higher the price charged by a network operator the more consumers who are 
captive to this operator decide to abstain from the market. In effect, total demand de-
pends on prices, and a higher price level that leaves market shares unchanged is not 
welfare neutral. Here, such a higher price level leads to a deadweight loss. 

De Bijl and Peitz show that allocative and welfare effects critically depend on the type of 
model. In particular, in the No-Hinterland model the access price is neutral to the 
allocation and to the equilibrium profit of the entrant. This implies that the entrant’s 
investment incentive are not affected by access regulation. This general neutrality result 
breaks down in their Hinterland model (which they develop in a duopoly context) 
because total demand is price elastic and thus higher access prices that leave the 
entrant’s mark-up as well as its market share in the competitive segment unchanged 
are not neutral to the entrant’s profit. In the No-Hinterland model an access regime that 
is more favorable to the incumbent simply shifts rents from consumers to the 
incumbent. From a static consumer welfare perspective regulating access prices at 
marginal costs is called for. However, from a dynamic perspective the regulator has to 
allow for rents on the incumbent’s side because otherwise the investment will not be 
undertaken. 

While the neutrality result is interesting as a theoretical insight, it does not apply to 
markets in which some consumers stay with a non-NGA provider. Therefore, the de 
Bijl/Peitz No-Hinterland model is conceptually different from the No-Hinterland model 
developed below because we here allow for a separate cable operator as one of the 
market participants, with the effect that the neutrality result for NGA services does not 
hold in any of our models. In general, a less favorable access regime for the entrants 
will result in lower entrants’ profits, affecting the entrants’ investment incentives. 

While existing work on one-way access can uncover some economic forces at play, 
they cannot be directly linked to real-world markets because they are too stylized. Two 
important aspects are missing: 1) flexibility with respect to the number and nature of 
market participants and 2) flexibility with respect to cost and demand characteristics 
reflecting the asymmetries between market players. We provide such a flexible 
approach which, furthermore, allows for a variety of alternative regulatory regimes.73 

                                                
 73 In a different context, Hoernig (2010) developed a model which shares with the present analysis the 

features that it allows for market asymmetries and a finite number of market players. However, this 
framework is not directly applicable because of different institutional features and the focus on two-
way access prices. 
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With respect to investment incentives, it is important to recall the, in general, ambiguous 
link between the realized level of investments and the intensity of competition in the 
product market. This line of research has been initiated by Arrow (1962).74 An important 
insight in this literature is that an incumbent firm which replaces an older technology 
may have weaker investment incentives than a newcomer because it replaces its 
existing profits from the old technology. This so-called replacement effect tends to lead 
to weaker investment incentives by an incumbent firm. However, in a context with entry, 
a sucessful entrant may largely destroy the incumbent’s profits due to the superiority of 
its new technology. Because of this, the incumbent may have stronger incentives to 
invest than an entrant. While most works on telecommunications markets take the 
investment decisions as given, these works can be extended to include such 
considerations.75 To evaluate investment incentives, one has to consider differential 
profits that are due to the investment under consideration. Results are rather 
straightforward if, as we assume for FTTH infrastructure, only one of the firms has the 
option to invest. In this case, when comparing profits resulting in the absence of the 
investment to those when the investment has been made, access regulation that leads 
to an increase in profits can be considered as regulation that stimulates investments. If 
more than one operator can invest, the exact nature of the investment game has to be 
specified. There are a number of formal theoretical investigations that explicitly consider 
such links between one-way access and investment incentives. 

First, several works analyze the incumbent’s incentives to increase the quality of its 
access network.76 In particular, Foros (2004) is concerned with regulation as a means 
to achieve efficient investment and to avoid foreclosure of the firm seeking access. 
Second, Gans (2001), Gans and King (2004), Hori and Mizuno (2006, 2009), and 
Vareda und Hoernig (2010) analyze the incentives of two firms in an investment race to 
establish an access network. Third, Bourreau und Dogan (2005) analyze a dynamic 
model to investigate the entrant’s incentives to invest in its own access network. Here, 
the incumbent strategically grants access to delay the investment by the entrant. 

Our focus will be on market outcomes for given investments that are based on the cost-
modelling results (see chapter 3). However, our approach will allow us to quantify the 
gains from certain investment decisions. Thus, it can also shed some light on 
investment incentives of the different market players. Furthermore, we can evaluate the 
effect of regulation on these gains from investment. 

                                                
 74 For a first introduction into this topic, see chapter 18 in Belleflamme und Peitz (2010). 
 75 For discussions and overviews see Valletti (2003), Guthrie (2006), and Cambini und Jiang (2009). 
 76 See Foros (2004), Kotakorpi (2006), Vareda (2009a, 2009b), Brito et al. (2008, 2010), Klumpp and Su 

(2009) and Nitsche and Wiethaus (2009). 
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Annex 4: The competition models: Formal derivations 

Hinterland model 

Preference space 

There are two consumer segments,  cN   “Competitive'' consumers who opt between 

pairs of networks, and  eN   “captive'' ones who either adhere to one network or do not 

subscribe. There are  2�n   networks, each at one of the  n   nodes of a complete 
graph of size  cN   which describes competitive consumers' space of preferences over 

which they are uniformly distributed. The distance between two nodes is  
)1(/2 �� nnNl c  . All competitive consumers subscribe to some network. Horizontal 

differentiation is modelled in Hotelling fashion through a linear transport cost  td  , 
where  0�t   and  d   is the distance between the subscriber and his network. Higher  
t   is interpreted as originating from more horizontal differentiation due to more varied 
offers by networks. Below we will let transport costs differ between pairs of networks, 
with  0�� jiij tt  . 

Captive consumers are located on additional rays of size  iR  , each emanating from the 

node of network  i   (This is the Hinterland model of elastic subscription demand gener-
alized to multiple asymmetric backyards), with  ei

n
i NR �� �1  . In each Hinterland, some  

ii Ry 	   consumers will subscribe in equilibrium. On Hinterland  i  , consumers have a 

transport cost of  di
  , where  d   is the distance to network  i  . 

 

Subscriber numbers 

Individual subscriber numbers are  0�iq   with market total  i
n
i qQ �� �1  , and market 

shares are  Qqs ii /�  . Total penetration of the market is  � � 1/ 	� ec NNQ�  . Sub-
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scribers of network  i   receive a gross utility of  iii fSw ��  , where  iS   is the surplus 

from being connected to network  i   (a vertical differentiation parameter derived from 
quality and brand image), and  if   is the monthly subscription fee. The  iS   must be 

large enough so that all competitive consumers subscribe, and their level also matters 
for adhesion of the captive segment. 

We assume throughout that no competitive line  ij   is cornered by one of the networks, 
thus the indifferent consumer on line  ij   is located in its interior, at a distance  ijx   from 

network  i   defined by  

).( ijijjjijijii xltfSxtfS ������  

 Solving for  ijx   yields network  i  's part of segment  ij   as  

� �.
2
1

2 jjii
ij

ij fSfS
t

lx ���  

 On the other hand, on each captive segment consumers at distance  y   from network  

i   subscribe while  0��� yfS iii 
  , i.e. we normalize the value of the outside option of 

captive consumers to zero. The indifferent elastic consumer is at  

� �.1
ii

i
i fSy ��



 

 Defining  jiijij t �� �� 2/1  ,  ii 
� /1�   (with  �   the corresponding ( 1�n  )-vector and  

� �idiag ���  ) and summing subscribers over segments yields network  i  's subscriber 

number  

� � � �.iiijjiiij
ij

c
iij

ij
i fSfSfS

n
Nyxq ����� ��

��

��  

 With  � �iijijii fq �� ����� �/   and  ijji fq ���� /  , network  i  's own- and cross-

elasticities of demand are  
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j
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 Let  E   be the  � �1�n   vector of ones and  I   the  � �nn�   identity matrix. Let  X   be 
an  � �nn�   matrix with the values  iijijiiX �� �� �   and  0�ijX   for  ij �   , and  Y   

an  � �nn�   matrix with the values  iijijiiY �� �� �   and  ijijY ���   for  ij �   (

����YE  ,  ��YE  ). Let  qfS ,,   be the  � �1�n   vectors of  iS  ,  if  ,  iq  . Then  



 Architectures and competitive models in fibre networks 161 

� � ,0 YfqfSYE
n

Nq c ����  

 where  0q   is the vector of demands at zero subscription fees. Total demand is  

� � � �fSNqEfQ c ����� �  , with market demand elasticity (let  Eff �  )  
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f i

n
i �� ��� �  
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Costs, access and profits 

Networks have fixed retail cost  iK   (which can include annualized backbone invest-

ment cost for entrants) and variable per subscription cost of  � � 2/2qdqcqC iii �   

(where  0�id   with constant returns in the variable part). Let  c   be the  � �1�n -vector 

of  ic   and  � �iddiagD � . Wholesale cost of the infrastructure are a fixed cost  0K   and 

variable cost  � � qcqC 00 �  . 

The infrastructure is owned by a subset of  nm 	   networks, and network  i   obtains a 
share  0�i�   of the access profits,  11 �� � i

n
i �  , and let   !� �idiag ��"  . If there is a 

vertically integrated incumbent  1�i   then  1�m   and  11 ��  ,  0�i�   for  1�i  . Ac-
cess is charged according to a two-part tariff  aqA  , where  0�A   if the tariff is line-
ar. All networks pay this access price to the infrastructure owner(s) (for the latter access 
payments and receipts for own customers cancel out). Network  i  's profits are  

� � � � � � � �# $.00 nAKfQcaAKqCqaf iiiiiii ������� �%  

The first terms correspond to retail profits after access cost, while the bracket on the 
right captures the respective share of wholesale profits (which may be zero). 

Total welfare then consists of  

.
1

i

n

i

CSW %�
�

�  
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Equilibrium fees 

Noting that  � � iiffQ ����� /   (i.e. each network's fee only affects total demand through 

its own Hinterland) each network's FOC for profit-maximization becomes  

� � � � .00 ��������
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which are satisfied as long as  � �iijijid �� ��� �/2  . Stacking the first-order conditions 

leads to:  

� � � � .00 �"������ �caaEDqcfXq  

Solving for  f   leads to equilibrium fees  

� � � � � � � �# $.00
1 �"��� �& caaEcXqXDIXDYYXf  

With constant returns to scale ( 0�D  ) we obtain  

� � � � � �# $.00
1 �"��� �& caaEcXqYXf  

The dependence of  YX    on  �   in the first bracket implies that having backyards 
leads to lower fees, as one should expect. The last term on the right-hand side trans-
lates the infrastructure owners' incentives to keep fees low and total demand high. 

For the purpose of comparison with the traditional Hotelling model, consider also con-
stant returns to scale and no backyards, i.e.  0�D   and  0��  , together with  �� �ij   

for all  ij �  . Using that  � �# $ � �T
nn

T EEIEEIn 1
1

12
1112 ��

�
���  , we find the equilibrium 

fees  
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The terms in the latter expression are the following which we know from standard Ho-
telling models: 1. Returns due to local market power; 2. Individual marginal cost; 3. 
Costs common to all providers (here access cost); 4. Surcharges due to relative surplus 
(quality minus cost). It is known that with inelastic demand ( 0��  ) access charges 
just drive up the subscription fee, and so here they do. 
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Endogenizing the access charge 

Since all firms in this model use access to the FTTH infrastructure, the LRIC access 
charge is  

� �� �,/00 aqEKca ��  

 where  � �aq   is the vector of quantities as a function of the access charge a  . We obtain 
the access demand function  

� �
� � � � � �� �# $

� � � �# $� �
� �,010

0
1

00
1

0

0

cabb
caXEXDYYXYE

EccXqXDIXDYYXYqE

YfEqEaqE

���
�"���

���

�����

�

�

&

�
 

where  00 �b   is the equilibrium access quantity with access price equal to marginal 
cost, and  01 �b   indicates how access prices above marginal cost reduce access de-
mand. Letting  00 ��� ca'   be the access margin, access revenue is  � �'' 10 bb �  , 
with maximum at  10 2/~ bb�'  . The condition defining the LRIC access charge is then  

� � ,010 Kbb �� ''  

 which, in the interval # $'~,0 , has the unique solution  
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No-Hinterland model 

Consumers 

There are  cN   consumers who opt between pairs of firms (retailers). There are  2�n   

firms, each at one of the  n   nodes of a complete graph of size  cN   which describes 

competitive consumers' space of preferences over which they are uniformly distributed. 
The distance between two nodes is  )1(/2 �� nnNl c  . All consumers subscribe to 

some firm. Horizontal differentiation is modelled in Hotelling fashion through a linear 
transport cost  td  , where  0�t   and  d   is the distance between the subscriber and 
his firm. Higher  t   is interpreted as originating from more horizontal differentiation due 
to more varied offers by firms or different technologies. Below we will let transport cost 
differ between pairs of firms, with  0�� jiij tt  . 

 

Subscriber numbers 

Individual subscriber numbers are  0�iq   with market total  i
n
i qQ �� �1  , and market 

shares are  Qqs ii /�  . Subscribers of firm  i   receive a gross utility of  iii fSw ��  , 

where  Si   is the surplus from being connected to firm  i   (a vertical differentiation pa-

rameter derived from quality and brand image), and  f i   is the monthly subscription fee. 

The  Si   must be large enough so that all competitive consumers subscribe, and their 
level also matters for adhesion of the elastic segment. 

We assume throughout that no competitive line  ij   is cornered by one of the firms, thus 

the indifferent consumer on line  ij   is located in its interior, at a distance  x ij   from firm  
i   defined by  

).( ijijjjijijii xltfSxtfS ������  

 Solving for  x ij   yields firm  i  's part of segment  ij   as  

� �.
2
1

2 jjii
ij

ij fSfS
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lx ���  

Defining  jiijij t �� �� 2/1   and summing subscribers over segments yields firm  i  's 

subscriber number  
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With  ijijii fq ������ �/   and  ijji fq ���� /  , firm  i  's own- and cross-elasticities of 

demand are  
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 Let  E   be the  � �1�n   vector of ones and  I   the  � �nn�   identity matrix. Let  X   be an  

� �nn�   matrix with the values  ijijiiX ��� �   and  0�ijX   for  ij �   , and  Y   an  

� �nn�   matrix with the values  ijijiiY ��� �   and  ijijY ���   for  ij �   ( 0��YE  ,  

0�YE  ). Let  S, f,q   be the  � �1�n   vectors of  Si  ,  f i  ,  qi  . Then  
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 where  q0   is the vector of demands at zero subscription fees. Total demand is  
� � cNqEfQ ���  . 

Consumer surplus is:  
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Costs, access and profits 

Firms have fixed downstream cost  Ki   and variable per subscription cost of  

� � 2/2qdqcqC iii �   (where  0�id   with constant returns in the variable part). Let  c   

be the  � �1�n -vector of  ci   and   !� �iddiagD �  . These downstream costs are as-

sumed to contain any infrastructure-related cost not attributable to the wholesale FTTH 

infrastructure. Wholesale cost of the FTTH infrastructure are a fixed cost  K0   and var-
iable cost  � � qcqC 00 �  . 

The FTTH infrastructure is owned by a subset of  nm 	   firms, and firm  i   obtains a 
share  0�i�   of the access profits,  11 �� � i

n
i �  , with   !� �idiag ��"  . If there is a verti-

cally integrated incumbent  1�i   then  1�m   and  11 ��  ,  0�i�   for  1�i  . Access is 
charged according to a two-part tariff  aqA  , where  0�A   if the tariff is linear. Let  
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1�i(   for any firm that uses the FTTH infrastructure, and  0�i(   for any firm that does 

not (e.g. cable operators), with  (   the vector of the  i(  . If  1�i(   then firm  i   pays for 

access price to the infrastructure owner(s) (for the latter access payments and receipts 

for own customers cancel out). Network  i  's profits are  

� � � � � �� �# $.00 KAEqcaAKqCqaf iiiiiiiii �������� (�((%  

The first terms correspond to retail profits after access payments, while the bracket on 
the right captures the respective share of wholesale profits (which may be zero). 

Total welfare is the sum of consumer surplus and profits:  
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Equilibrium fees 

We have  
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 Each firm's FOC for profit-maximization becomes  
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 which are satisfied as long as  ijijid ���� �/2  . Stacking the first-order conditions 

leads to:  

� � � � .00 �"������ (( YcaaDqcfXq  

Solving for  f   leads to equilibrium fees  

� � � � � � � �# $.00
1 (( YcaacXqXDIXDYYXf "��� �&  
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 With constant returns to scale ( 0�D  ) we obtain  

� � � � � �# $.00
1 (( YcaacXqYXf "��� �&  

The last term on the right-hand side translates the infrastructure owners' incentives to 
keep fees low and demand of retail services based on their infrastructure high. 

 

Endogenizing the access charge 

Assuming that firm 2 is a cable company that does not use access to the FTTH infra-
structure, we have  2eE ��(  , and the LRIC access charge is  

� �� � � �� �,// 00200 aqKcaqNKca ( ����  

where  � �aq   is the vector of quantities as a function of the access charge  a  . We ob-
tain the access demand function  
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where  00 �b   is the equilibrium access quantity with access price equal to marginal 

cost, and  b1 �0   indicates how access prices above marginal cost reduce access 
demand. Letting  00 ��� ca'   be the access margin, access revenue is  � �'' 10 bb �  , 
with maximum at  10 2/~ bb�'  . The condition defining the LRIC access charge is then  

� � ,010 Kbb �� ''  

which, in the interval # $'~,0 , has the unique solution  
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Introduction and summary

1 Introduction and summary
The roll out of next generation access (NGA) networks in Europe and 
internationally has re-ignited interest in the issue of the appropriate approach to 
the costing of fixed access networks for regulatory purposes. In this context, 
Vodafone asked Frontier Economics and Sir Ian Byatt, to consider the 
appropriate approach to the costing of the underlying network access elements, 
taking into account experience not only from the communications industry, but 
also other industries that have been subject to access regulation.  

The largest element of the cost of access to fixed access networks relates to 
network assets and is an area where there is the greatest scope for differences in 
allowable revenues1 under a price control in a given period, depending on the 
approach adopted as decisions need to be made about the timing as well as the 
level of cost recovery.  In contrast operational expenditure can be directly 
included in allowable revenues in the year it is incurred.  In this report, we 
consider both the economic case for different approaches as well as the practical 
implications. 

We find that different elements of the network equipment required to offer fixed 
access services, each have sufficiently different characteristics to justify a different 
costing approach. Such an approach is consistent with the EU NGA 
Recommendation2 which provides for the costing approach to vary between 
assets3. Our views in terms of the most appropriate cost based approach for each 
of the assets is summarised in the Figure below.  

                                                 

1  In this report we use the term ‘allowable revenues’ to refer to the cost oriented target level of 
revenues that a regulated company is allowed to earn under a price control.  We make the distinction 
between ‘allowable revenues’ and ‘cost’ to emphasise that there is no single unique measure of cost. 

2  COMMISSION RECOMMENDATION of 20 September 2010 on regulated access to Next 
Generation Access Networks (NGA) 

3  Annex I of the NGA Recommendation provides that a consistent regulatory approach may “imply 
that NRAs use different cost bases for the calculation of cost-oriented prices for replicable and non-
replicable assets, or at least adjust the parameters underpinning their cost methodologies in the latter 
case.”  Where there are relevant differences in the character of assets, those differences can and 
should be taken into account in the regulatory approach. 



Confidential June 2011 | Frontier Economics 5

Introduction and summary

Figure S1: Summary of recommendations
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Source: Frontier Economics

These recommendations are based on the principle of cost orientation and 
exclude the impact of any potential externalities which might justify a departure 
from these principles. 
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2 Asset costing and regulatory objectives

2.1 Regulatory objectives 
Choosing the methodology to determining costs requires typically striking an 
appropriate balance between competing objectives4.  There are a range of 
different decisions that need to be taken when determining asset summarised in 
Figure 1.  

Figure 1. Objectives of access regulation

• Should values reflect historic purchase costs of assets, 
current replacement costs or prices paid by investorsValuation

• How should the cost of assets be recovered over the 
life of the asset

Cost recovery 
over time

• Should prices ensure investors achieve payback or 
reflect the spend needed to maintain the network

Capital 
maintenance

• Do investors have an expectation they will earn a 
reasonable returnInvestor returns

• Do prices reflect and incentivise efficient investmentEfficiency

Source: Frontier Economics

The primary regulatory objective when costing methodologies were initially 
developed was to encourage the eventual deployment of competing fixed access 
infrastructures, where efficient for them to be deployed, with the ultimate aim of 
encouraging competition at the deepest level possible. In general, the most 
commonly used approach was a CCA-FAC method, which places weight on 
ensuring that prices match the regulator’s current view of the ‘competitive’ level 
of prices, based on replacement costs in order to provide suitable entry signals. 
This was generally the case even where there was/is little prospect of the assets 
being duplicated by competitors.   

Furthermore, regulatory costing in relation to access networks has commonly 
sought to use a ‘one size fits all’ approach, with all relevant assets being costed 

                                                 
4  A more extensive discussion of the objectives is provided in Annexe 1.   
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using a similar approach, with limited variations to reflect the underlying 
characteristics of the assets themselves, including their replicability.   

As a result of developments in Next Generation Access technologies, and the 
need to consider expanding the capability of the fixed access network through 
the deployment of such technologies, there has now been a renewed interest in 
the appropriate approach to the costing of access network costs.  This is 
considering not only the appropriate approach to the costing of the NGA assets, 
but also the ‘legacy’ copper access network assets.  

Whilst the overall regulatory objective of encouraging competition at the deepest 
level of the network possible, to deliver long-term benefits to consumers, appears 
to continue to be an important objective, the consideration of the appropriate 
approach to costing needs to take into account two key developments: 

�� First, the deployment of NGA networks requires significant investment, 
which is expected to have a more risky profile than the previous access 
network investment into the legacy networks of today.  

� Second, there is experience of the deployment of alternative fixed access 
infrastructures, which has led to a better understanding of the conditions 
under which fixed access infrastructures are replicable.  

The need for significant new investment, and the improved understanding of 
replicability, suggests that a more refined approach to costing may now be 
desirable, with greater emphasis placed on the following objectives: 

� The need to provide greater regulatory certainty to investors, to enable 
efficient investment in next generation access networks by both incumbents 
and competitors; and 

� The need to ensure that consumers are not paying more than necessary for 
the use of legacy networks and do not disconnect or inefficiently switch to 
alternatives. 

 



8 Frontier Economics | June 2011 Confidential

Asset costing and regulatory objectives

2.2 Potential methodologies 
.A wide range of potential methodologies have been used and developed for 
determining the annual costs of assets in a regulatory context.  These 
methodologies can be broadly classified into four groups: 

1. Approaches consistent with statutory accounting standards used by the 
regulated operator; 

2. Current cost accounting approaches that attempt to set prices that reflect the 
cost base of potential new entrant operators in order to ensure efficient entry; 

3. Economic depreciation approaches which attempt to set the the profile of 
cost recovery over time to reflect demand for services; and 

4. Regulatory asset valuation (RAV) approaches which focus on ensuring cost 
recovery over time. 

Table 1 summarises the range of methodologies that have been used by regulators 
to determine costs for price control purposes with the most commonly used 
methodologies (in both telecommunications and other regulated sectors). Annex 
2 provides a more extensive discussion of the different approaches. 
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Table 1. Approaches to asset valuation and determining allowable revenues

Approach Valuation Determining allowable revenues

Historic cost 
accounting 

Valuation based on acquisition 
costs of individual assets used 
to provide regulated services 

Allowable revenues consist of 
depreciation (typically straight line) and 

the cost of capital

Constant depreciation charge and 
falling cost of capital leads to “front 

loading” of cost recovery

Current cost 
accounting 
(replacement 
costs)

Valuation based on 
replacement costs of individual 

assets used to provide 
regulated services

Allowable revenues consist of 
depreciation (typically straight line 
calculated as a percentage of the 

changing asset price), holding gain 
(loss) to reflect changing asset prices 

and the cost of capital

Shifts cost recovery forwards (if asset 
prices are falling) or back (if asset 

prices are rising) compared to HCA

Annuities Not required to estimate 
allowable revenues

For an individual asset, 
derived using discounted 
future allowable revenues

Allowable revenues are constant over 
time in nominal or real terms

Economic 
depreciation

As for annuities Allowable revenues may take account 
of the volume of output of assets in 
addition to changes in asset prices

Renewals 
accounting

(regulatory asset 
base)

Changes in value calculated 
as capital expenditure less

capital charges. Initial 
valuation may be exogenously 

determined, for example as 
price paid at acquisition.

Allowable revenues reflect capital 
expenditure required to maintain the 

asset base plus cost of capital 
employed

Source: Frontier Economics

Each of these approaches has strengths and weaknesses which may make them 
more or less applicable to a given set of assets as set out in Table 2. We consider 
these in the next section, where we provide our recommendations on the 
appropriate approaches to costing of fixed access networks. 
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Table 2. Strengths and weaknesses of approaches

Approach Strengths Weaknesses

Historic cost 
accounting 

Costs can be precisely and 
objectively determined 

Resulting prices do not reflect the 
changing costs of assets.  

Front loaded cost recovery may not 
be appropriate

Current cost 
accounting 
(replacement 
costs)

Costs reflect changes in 
underlying asset prices

Determining the replacement cost 
of assets introduces subjectivity 

and unpredictability

Front loaded cost recovery may not 
be efficient

Annuities No front loading of cost 
recovery

Tilted annuities simple to 
implement in bottom up 

models

Allowable revenues are constant 
over time in nominal or real terms

Economic 
depreciation

Flexibility to profile cost 
recovery to reflect demand

High degree of subjectivity

Valuations of existing assets may 
be highly sensitive to assumptions 

about future developments

Renewals 
accounting/reg
ulatory asset 
base

Provides high certainty to 
investors that they will 

recover future investments

May be uncertainty over the correct 
level of maintenance expenditure

Requires an initial valuation of 
existing assets 

Source: Frontier Economics
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3 Recommendations 
The review of different methodologies available highlights that there is no single 
methodology that will necessarily achieve the best balance of the differing 
objectives for all assets.  Thus the choice of methodology should follow an 
analysis of both the characteristics of the assets themselves and the regulatory 
and market context.   

In this respect, it is useful to consider the ‘supply chain’ of the network access 
services, and analyse the factors that will affect the choice of methodology for 
each of the different groups of assets, as illustrated in Figure 2 below.  

Figure 2. Network access asset groups - with NGA

Duct

Copper cable
(sunk legacy)

Fibre
(new build)

Active equipment

Increasingly 
contestable

Increasing 
asset lives Replicable

Fibre 
potentially 
replicable

Copper non-
replicable

Non-replicable

Source: Frontier Economics

Our view is that different elements of the network equipment required to offer 
fixed access services, have sufficiently different characteristics to justify a 
different costing approach for the different elements.  Regulation based on 
differential approaches reflecting the characteristics of each class of asset are 
widely used in both fixed telecommunications and other sectors5, with the EU 
explicitly recognising this possibility in Annex I of the NGA Recommendation.    

With the increasing complexity of regulated wholesale access in the EU, assets 
such as duct are inputs for a range of regulated services using different 
technology, for example fibre or copper, and for wholesale services in different 
parts of the value chain, such as active and passive services.  Using different 
costing approaches for different assets should not lead to arbitrage opportunities 

                                                 
5  For example in the UK water industry ‘underground’ assets are accounted for on a renewals 

accounting basis while ‘above ground’ assets are accounted for on a CCA basis. 
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between the prices set for those services provided regulators ensure consistency 
between services in both the determination of costs and the recovery of fixed 
and common costs.6 

A summary of our recommendations on the most appropriate cost based 
approach for each of the assets is summarised in Figure 3 and explained in more 
detail in sections 3.1 to 3.4.   These recommendations are based on the principle 
of cost orientation and therefore exclude the impact of any potential externalities 
on pricing.  Section 3.5 discusses how externalities may be taken into account by 
policy makers. 

Figure 3. Summary of recommendations
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Source: Frontier Economics

 

                                                 
6  We note for instance that the NGA Recommendation provides that IT and system costs fixed and 

common to different services should be allocated on a ‘proportionate’ basis across all access seekers 
including the downstream arm of the SMP operator.  It also provides that costs for civil 
infrastructure access should be ‘consistent’ with the methodology used for pricing access to the 
copper loop.  However, as noted in footnote [3] above, consistency does not imply an identical 
treatment particularly if there are relevant differences in the nature of the assets. 
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3.1 Duct 

3.1.1 Nature of the assets 

Duct assets are typically the longest lived assets in telecommunications network, 
with asset lives typically determined by regulators to be of the order of 40 years, 
although there is considerable variation in assumptions.  The asset base is also 
not a collection of discrete assets as ducts are by their nature a continuous 
network.  For example when a section of duct is replaced, it is not immediately 
obvious which, if any, part of the existing duct asset has been retired.   

The asset valuation largely relates to the capitalised labour costs involved in 
installing and maintaining the duct network, rather than the underlying physical 
inputs, which also increases the difficultly of assigning value to individual assets.  
A single entry in the asset register for capitalised costs may related to a 
installation and maintenance activities across a range of duct assets. 

3.1.2 Regulatory objectives 

Given the very long life of access assets, the risk of setting allowable revenues 
which result in over- or under-recovery of efficient costs is considerable.  This is 
accentuated by the difficulties of accurately measuring the installed asset base or 
accurately modelling the assets required for a hypothetical “efficient” operator 
through a model.   

In addition, the roll out of NGA may require significant forward expenditure in 
upgrading the existing duct network to allow fibre rollout.  Ensuring these 
investments are made will require providing investors with certainty on the future 
recovery of these asset costs. 

As duct will be used for both current broadband services and SFBB services, 
keeping prices as low as possible consistent with efficient investment, and 
providing a smooth and predictable profile of allowable revenues appears to be 
the more important objective.  

To the extent that ducts are largely non-replicable, setting prices to reflect the 
“competitive’ level of prices based on replacement cost should not be one of the 
objectives.   

3.1.3 Potential approach 

A renewals accounting based approach7 seems consistent with both the nature of 
the asset and the need to provide regulatory certainty. Such an approach raises 
some challenges in terms of: 

                                                 
7  See Annexe 2 for a more detailed description of the approach.  
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� Determining the opening valuation; 

� Determining the operational capital maintenance based depreciation 
charge; and 

� Ensuring that additions to the asset base are efficient and justified. 

The most contentious issue is likely to be the opening valuation.  A book value 
(HCA) based approach may be appropriate in many jurisdictions for a number of 
reasons. 

First, there seems little reason to base an initial valuation on an estimate of net 
replacement cost for competition reasons to the extent that the network is 
assessed to be largely non-replicable.  

Second, even where regulated prices are currently set based upon CCA this 
change is likely to have been made relatively recently.  Thus any holding loss in 
moving from a CCA valuation to a HCA valuation will to a large extent be a 
reversal of the holding gain made when regulation moved to CCA.      

Third, HCA based approaches are likely to result in relatively low prices in the 
future which is consistent with the objectives of ensuring high penetration of 
broadband services and ensuring productive efficiency by making full use of sunk 
assets. 

Where evidence suggests that the book value of the network is overstated due to 
previous inefficiencies, additional downwards efficiency adjustments could be 
considered to the valuation.8 

In theory, if the duct network is in a steady state, the average capital expenditure 
required to maintain the network should be approximately equal to a depreciation 
charge based on replacement costs. Thus, a move to a renewals accounting 
approach should not significantly alter the level of prices.  In practical terms, 
basing prices on the directly observable level of capital expenditure, rather than a 
series of highly uncertain estimates of duct asset lives and the replacement cost of 
the complete network, are likely to provide far greater certainty to both regulators 
and to investors.9 

                                                 
8  Such evidence may come from, for example, bottom-up cost models. 

9  This should help achieve the objective of the NGA Recommendation which provides that access 
prices ‘reflect the costs effectively borne by the SMP operator’ taking account of actual asset 
lifetimes. 
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3.2 Copper cable 

3.2.1 Nature of the assets 

The asset life of copper cable is typically determined to be of the order of 20 
years, reflecting degradation in the cable over time.  While the cable network 
forms an end-to-end network, it can be broken down into individual assets in a 
way that is not possible with duct, for example.  This is because the physical 
materials are a high proportion of the costs of copper cable and each cable will 
generally be replaced in its entirety at the end of its useful life. 

3.2.2 Regulatory objectives 

Copper cable is no longer likely to be the Modern Equivalent Asset (MEA), 
which can be observed by the increasing use of fibre only networks in new build 
property developments.  Setting regulated prices based on the replacement cost 
of copper cable would not seem therefore to provide appropriate price signals 
for future investments by potential entrants or existing competitors to the 
incumbent network.  Indeed, using replacement costs could mean that wholesale 
access prices would be driven by volatility in the prices of copper in commodity 
markets and could lead to a disincentive to invest in downstream markets as 
future profitability would be dependent on the price of copper.  Linking 
regulated prices to volatile copper prices may also lead to significant under or 
over recovery of costs, compared to the valuation of existing assets. 

Where the likelihood of future investment in copper cables is limited, 
incentivising future investment in copper is not likely to be a primary 
consideration.  A more important consideration is likely to be maximising overall 
productive efficiency by ensuring that this existing asset is adequately utilised.   

In areas where fibre is either already rolled out or could be rolled out, the level of 
prices determined for copper based services will have an effect both on the 
incentives for fibre investment and the penetration of fibre in the areas where it 
is rolled out.  The exact relationships will be complex, depending on current and 
future parameters (such as cross price elasticities of demand between copper and 
fibre based products) which cannot be determined with any level of certainty at 
present. 

In the absence of significant externalities, the regulator may not need to directly 
address issues of fibre investment when setting prices for copper based prices.  If 
the regulator commits to setting prices that reflect forward looking costs for both 
copper and fibre based products, investors can internalise the decision as to 
whether a given fibre based investment is efficient or not.  This case is addressed 
further below. 

If NGA generates significant positive externalities, regulators may choose to set 
prices in a way to realise these gains by incentivising investment in NGA above a 
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level that would occur when prices are set to solely reflect costs.  This is 
addressed further in section 3.5 below  

3.2.3 Potential approach 

In the absence of any externalities, productive and allocative efficiency would 
suggest setting prices at a level that reflects the forward looking costs of 
operating and maintaining the network. 

In terms of allocative efficiency, setting prices at this level would ensure that the 
existing sunk asset was efficiently utilised, avoiding the risk that demand that 
could be met went unserved, for example broadband customers leaving the 
network.  In terms of productive efficiency, it would incentivise future 
investment in substitute networks where such alternative networks offered some 
combination of lower forward looking costs and increased capability. 

However, setting prices to only reflect forward looking costs, if leading to an 
implicit writing off of the remaining value of past investments, would set a 
precedent which could discourage future investment. Thus, some account must 
be taken of the value of the existing assets. An HCA valuation of the existing 
network may be a reasonable opening RAV (Regulatory Asset Value), where this 
allows the operator to make a reasonable return on their past investment, without 
pricing copper based services significantly above forward looking cost.   

3.3 Access fibre  

3.3.1 Nature of the assets 

Given the limited experience of operating mass market fibre access networks, the 
economic and engineering life of fibre cables may not be readily determined.  
Regulatory precedent for core transmission fibre and fibre serving large 
enterprises suggest an asset life similar to copper cable. 

Similarly to copper cable, it should be possible to easily identify individual 
components of a fibre network, and given the availability of geographic 
information systems, as the fibre network is being rolled out, operators should 
have an accurate inventory of the network. 

3.3.2 Regulatory objectives 

The Commission has dual objectives of ensuring widespread availability of SFBB 
and encourage take up.  This requires a balance between investment incentives 
for efficient roll out and maintain prices at a level that allows for rapid take up. 

There is potential for competition for fibre based wholesale services, both from 
alternative networks and from operators using regulated access to the duct 
network.  However, given the nascent stage of the market and the long pay back 
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periods for competing networks, competitors’ investment decisions may be less 
dependent on the level of prices in the period of network roll out and more 
dependent on certainty on the regulatory regime going forwards. 

3.3.3 Potential approach 

While the nature of the asset base means that it would be relatively 
straightforward to develop CCA estimates for fibre networks, on a straight line 
basis or a tilted annuity basis, the relative low utilisation of networks in the early 
years of roll out may result in achievable revenues being below the calculated 
allowable revenues based on a CCA straight line or annuity approach initially.  
This may lead to under-recovery over the longer term as the operator would 
never be able to recover the allowable revenues ‘foregone’ in the initial period. 

An economic depreciation approach could be used initially to allow allowable 
revenues to reflect the limited demand during the phase when the network was 
being rolled out.   

The main weakness of an economic depreciation approach which is dependent 
on judgemental assumptions about future developments, is the increased 
regulatory risk to investors. This risk is likely to be especially great for fibre roll 
out, given the high degree of uncertainty about future demand and costs.  Under 
many economic depreciation approaches both the forward looking allowable 
revenues and the (implied) opening valuation of assets in each price control 
period will differ from the closing value from the previous control, reflecting the 
new information available since the previous price control.  This could result in 
significant holding gains and losses at the beginning of each price control period 
as new data and revised forecasts of future market developments are included in 
the valuation.  These holding gains or losses could in turn lead to under- or over-
recovery of investments.  

The regulatory risk due to resetting the valuation at the beginning of each price 
control period could be significantly reduced by using a RAV approach.  Rather 
than independently setting the opening valuation for each price control, the 
opening regulatory valuation for successive price control periods would be 
calculated by “rolling forwards’ the previously determined opening valuation 
adding the capital expenditure incurred and subtracting the determined 
depreciation charges in the previous period. This would remove the risk of 
significant holding gains or losses. 

Such an approach would require three elements to be determined by the 
regulator: 

� The opening RAV when the price control was first introduced; 

� The depreciation charges used to set the allowable revenues; and 
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� The level of capital expenditure to include when the RAV is rolled 
forwards to the next period. 

As investment in Next Generation Access networks has been relatively recent 
and to date has been limited, setting the opening RAV may not be critical, as the 
valuation should be relatively close to the expenditure to date, less an allowance 
for the costs recovered to date. 

Depreciation charges can be determined according to an economic depreciation 
calculation, similar to that used in MTR determinations in many jurisdictions.  
This would be a two stage process: 

� Setting the profile of future allowable revenues for existing assets to 
reflect expected changes in asset prices and demand; and 

� Scaling this profile so that the net present value of the future allowable 
revenues equals the current RAV for the asset. 

Setting forward looking prices controls will require some forecasting of future 
capital expenditure. In some regulated industries, for example UK water, 
forecasts have been included as an input when setting the RAV in order to 
provide incentives for the regulated company to ensure capital expenditure is 
efficiently incurred.  However given the uncertainties surrounding investments in 
NGA, any regulatory forecasts are likely to be subject to a high degree of 
uncertainty and the incentive effects of giving weight to such forecasts is likely to 
be small.  Thus it is likely to be appropriate to include actually incurred capital 
expenditure in the RAV.    

 Including actual capital expenditure would provide both investor certainty and 
protect consumers from over-recovery.  Using an economic depreciation 
approach would set prices at a level that reflected the need to increase 
penetration in the medium term.   

3.4 Active assets 

3.4.1 Nature of the assets 

Active assets used for providing broadband and/or narrowband services over the 
fixed access networks typically have relatively short economic lives, driven by 
technological developments making existing assets obsolete.  Equipment may be 
in service for say 10 years, but for some of the operational life, the equipment 
may be used to provide support for legacy services in parallel with the latest 
generation of equipment.  Thus some allowance may need to be made for the 
fact the equipment is not fully utilised for the whole of its operational life.  
Technological development typically results in comparable equipment either 
falling in price in real terms over time, or increasing in capability (on a MEA basis 
resulting in falling unit costs). 
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Compared to the passive elements of the access network, the number of active 
components is relatively small and the components are discrete, rather than 
continuous. 

3.4.2 Regulatory objectives 

Many active components may be considered to be replicable.  For these 
components the regulator’s objectives will need to balance allocative and 
productive efficiency with the benefits resulting from greater competition. 

3.4.3 Recommendation 

Given that assets are likely to be determined to be replicable a CCA based 
approach reflecting replacement costs is likely to be appropriate.  The exact 
choice of methodology will need to take into account a number of factors 
including: 

� Whether the network is in a “steady state’ with an even mix of asset 
lives and steady demand or whether the allowable revenue profile needs 
to take account of rapidly changing utilisation; and 

� The need to allow for the additional costs of dual running technologies. 

3.5 Setting copper and fibre prices to account 
for externalities 

If there are significant externalities associated with NGA roll out, then setting 
regulated prices on the basis of forward looking costs alone could lead to welfare 
enhancing investment not being undertaken.  This is because investors would 
only take account of the potential increase in revenues due to the availability of 
fibre based services relative to the increase in cost of rolling out fibre.  Thus 
there may be cases where the increase in revenues due to fibre is not sufficient, 
even where overall economic welfare would be enhanced by the investment 
being made.  In these circumstances an efficient outcome may require the 
policymaker to provide a subsidy to the operator for rolling out fibre in these 
areas, which would reflect identified externalities.  These subsidies could be 
funded from outside the industry, for example through general taxation, or 
within the industry if a direct subsidy from government was not available. Any 
subsidies would need to be directly linked to increased roll out, rather than 
simply increasing the revenues of fixed access operators. 

. 
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4 Annexe 1: Objectives of access regulation
In order to develop a framework for evaluating the appropriateness of different 
costing approaches, it is necessary to consider the explicit objectives of access 
price regulation.  Estimates of network costs are used as directly as an input for 
price controls in order to calculate allowable revenues and may form part of the 
inputs of reviews to ensure compliance with other ex ante obligations such as 
non-discrimination, cost-orientation and transparency.  Estimates of network 
costs may also be required to demonstrate that prices of regulated wholesale 
services do not result in margin squeeze as well as to calculate the cost of 
universal service obligations.10 

Under the European regulatory framework, the overall objectives of regulation 
are inter alia to encourage efficient investment and promote competition.  Where 
competition is not effective, ex ante regulatory measures (remedies) should be 
aimed at addressing market failure where a firm is found to have significant 
market power (SMP).11  These objectives are echoed in the EC’s 
recommendation on cost accounting. 12  In the case of fixed access networks, the 
market failure is due to the high fixed cost of parts of the network restricting 
competition as it is neither economically feasible nor efficient for entrants to 
duplicate the required facilities to enter the market.   

These regulatory objectives are ultimately aimed at promoting the interests of 
consumers and European citizens.  The objectives of access regulation are 
summarised in the figure below and described in further detail in the rest of this 
section.  

                                                 
10  Ex ante margin squeeze tests are explicitly identified by the EC as being important to ensure 

downstream competition. 

11 Directive 2002/21/EC of the European Parliament and of the Council of 7 March 2002 on a 
common regulatory framework for electronic communications networks and services (Framework 
Directive) 

12  “Any mandated cost accounting or accounting separation methodology used in particular as a basis 
for price control decisions should be specified in a way that encourages efficient investment, 
identifies potential anticompetitive behaviour, notably margin squeezes, and should be in accordance 
with the national regulatory authority’s policy objectives as set out in Article 8 of Directive 
2002/21/EC.”  Source: EC 2005 Recommendation on cost accounting 
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Figure 4. Objectives of access regulation
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4.1  Ensuring efficient investment 
The EC has set out ambitious targets for universal access to superfast broadband 
networks by 202013 requiring investment in both fixed and wireless14 
technologies. Cost based access prices can encourage efficient future investment 
both in access networks themselves and also in downstream markets. Providing a 
stable environment for investment 

Regulatory uncertainty may deter investment with operators not exercising the 
option to invest until there is more clarity.  In addition, regulatory regimes which 
lead to greater uncertainty in returns around a regulated rate will increase the risk 
associated with investment and therefore the cost of capital.15  .  This applies 
both to operators investing in access networks and to the operators that rely on 
access to provide downstream services.  Therefore, provided that is does not 
disguise economic risks, regulation should seek to provide a stable and 
predictable environment for investment, reducing variability in returns.  

Regulators can provide a stable environment for investment in three main ways: 

� By providing clear signals early on of how access to new investments, 
such as NGA, will be regulated;  

� By providing the expectation that efficient (i.e. after allowing for 
economic risk), future investment in the access network will make a 
reasonable return; and 

� By adopting an approach that provides stability over time, minimising 
any variability in returns resulting from regulation. 

These are described in further detail below. 

4.1.1 Providing clear signals early on 

In its NGA Recommendation16, the EC emphasises the need for a consistent 
regulatory approach over time in order to provide investors with confidence in 
the design of their business plans.  Further, the EC recommends that regulators 

                                                 
13  Communication from the Commission to the European Parliament, the Council, the European 

Economic and Social Committee and the Committee of the Regions, A Digital Agenda for Europe, 
19 May 2010, COM (2010) 245 

14  This includes both terrestrial and satellite wireless technologies. 

15  Increased regulatory certainty can to a degree offset the additional risk associated with investing in 
NGA specific assets which should be duly taken account of in calculating costs.  Such risk may 
include, for example, uncertainty over the future level of demand. 

16  Commission recommendation of 20 September 2010 on regulated access to Next Generation 
Access Networks (NGA), (2010/572/EU) 



24 Frontier Economics | June 2011 Confidential

Annexe 1: Objectives of access regulation

“should clarify to the greatest extent possible how foreseeable changes in market 
circumstances might affect remedies”.  By providing clear signals early on, 
regulators can reduce the uncertainty at each future market review.   

4.1.2 Rewarding and incentivising investment 

Regulated charges should provide incentives for further investment and 
compensate investors for investments already made.  Recognising this, the EC 
recommends that “access prices reflect the costs effectively borne by the SMP 
operator, including due consideration of the level of investment risk”.  This 
means that operators should be able to recover the costs efficient investments 
that it will incur and to earn a sufficient, but not excessive, return on capital 
employed to compensate it for the risk associated with investing in the access 
network.   

If access prices are set so that an operator earns above the cost of capital, there 
may be inefficient investment for example through the inefficient duplication of 
networks as operators attempt to bypass existing infrastructure by building their 
own networks. 17  If access prices are set based on the regulated operator’s capital 
base, there may also be an incentive for it to maximise its capital base 
inefficiently. 

The treatment of existing assets may have an effect on future willingness to 
invest.  If access prices for sunk assets are set too low, and an operator is not able 
to recover efficient costs it has already incurred, it could mean that investors 
would be unwilling to make sunk investments in the future.  However in some 
cases it may be reasonable to set the regulatory valuation below the carrying value 
of the assets to reflect the fact that assets have been stranded, for example due to 
technological developments.  Such stranding is a common risk in both regulated 
and unregulated businesses.  Therefore, the regulated cost of capital will 
implicitly take account of the risk of not being able to fully recover the initial 
acquisition cost of assets due to stranding.   

4.1.3 Providing stable outcomes over time 

A regulatory approach which produces predictable and stable returns over time, 
can minimise the risks faced by investors in access networks.  This can help 
reduce the returns they require and therefore increase the scope of efficient 
investment and reduce regulated prices.  Such an approach can also help to 
provide operators that rely on regulated access to wholesale services with greater 
certainty and therefore reduce their costs.  This can help to promote downstream 
competition. 

                                                 
17  The extent to which this will be inefficient this will depend on whether assets are non-replicable (see 

Section 4.3). 
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Conversely a regulatory approach can increase investors’ risk through inherent 
unpredictability (for example where prices not solely based on objective data) or 
if returns are correlated with external uncontrollable variables (such as 
commodity prices). 

4.2 Encouraging take-up of services 
The Europe 2020 Strategy18 aims to have more than half of European 
households subscribing to internet connections above 100 Mbps by 2020.  Lower 
retail prices and improved product offerings will play a key role in ensuring take-
up of services and the availability of higher access speeds.19  In the absence of 
regulation, operators with market power could set prices above an efficient level 
and thus reduce take up.   

Allocative efficiency is maximised when the price to the end user reflects the 
forward looking marginal cost of serving that customer.20  Setting prices at this 
level will often conflict with other regulatory objectives, such as ensuring 
investment as this does not allow the regulated operator to recover fixed and/or 
sunk costs from regulated services.  Therefore, regulated prices may be set above 
marginal costs, for example, using long run incremental costs plus a mark up for 
common costs (LRIC+).   

Rather than directly regulating retail prices where an operator has SMP, the EU 
regulatory framework focuses on setting wholesale access prices at a level as low 
as is consistent with providing the correct incentives for network investment and 
other regulatory objectives described in this section.  This increases competition 
in downstream markets which drives retail prices down towards cost.   

The high fixed cost of parts of the access network can represent a bottleneck if 
these cannot be efficiently replicated by competitors (these are non-replicable 
assets).  This can be a source of market power for the incumbent operator.  In 
such circumstances, the lack of competitive threat means that the access operator 
could seek to try to set retail prices above an efficient level and restrict or prevent 
access to the bottleneck, thereby restricting or excluding competitors in 
downstream markets.  Therefore, the objectives of regulation can include setting 
wholesale access prices at an efficient level and creating “a genuine level playing 
field between the downstream arm of the SMP operator and alternative network 

                                                 
18  “EUROPE 2020 - A strategy for smart, sustainable and inclusive growth - COM(2010) 2020.”  

http://ec.europa.eu/europe2020/index_en.htm 
19  While cost-based prices are generally considered to be the most efficient level, there may also be 

wider social objectives that justify the use of subsidised access for certain groups. 

20  In the presence of positive externalities, that is benefits that are enjoyed by people who do not 
directly consume or produce the service, there may be an argument for divergence away from cost 
based pricing.  
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operators”21 in order to promote competition in the downstream market.  This 
requires non-discrimination, in both price and non-price terms, between the 
regulated operator’s competitors and its own downstream activities.   

Competition through regulated access to fixed networks, for example local loop 
unbundling, has proven to be a key enabler of take-up of broadband services 
provided over traditional networks  For example, in the UK, the effective 
implementation of local loop unbundling in mid-2005 with reduced access prices 
reflecting forward looking costs led to a sharp decline in retail broadband 
prices.22  At the end of December 2009 85% of UK households were connected 
to an LLU-enabled local exchange (Figure 5.2), up from 67% three years 
previously.23  Figure 5 shows the total number of broadband lines in the UK 
from 2003 to 2010, as well as the number of DSL lines provided by the 
incumbent operator and alternative operators using full or shared ULL.  It can be 
seen that the number of lines provided using LLU increased significantly after 
2005.  

                                                 
21  Source: Annex 1 of EC recommendation on NGA regulation 

22  BT voluntarily reduced the annual rental charge for metallic path facility (MPF) from £105.09 to 
£80.  Ofcom set a price cap on MPF at £81.69 in November 2005 based on forward looking costs 
(source: “Local loop unbundling: setting the fully unbundled rental charge ceiling and minor 
amendment to SMP conditions FA6 and FB6”, 30 November 2005).  To date, MPF rental charges 
have remained close to this level.  The ceiling for the annual rental charge is now £91.50 (Source: 
“Charges for LLU and WLR services from 1 April 2011”, Ofcom, 1 December 2010). 

23  http://www.ofcom.org.uk/static/cmr-10/NI-5.2.html 
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Figure 5. Broadband take up in the UK
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Further, competition has led to citizens across Europe gaining access to higher 
access speeds with average spending levels receiving 8 Mbps rather than 2 
Mbps.24   

4.3 Promoting competition 
Where the regulator believes replication of the assets by competitors may 
enhance overall efficiency, and subject to other considerations and objectives, 
prices should be set in principle at a level which reflects the costs of efficient 
entrants – in other words, at the competitive level.  This is so that access prices 
provide the correct “build or buy” incentives.  In particular, prices should be set 
so that there is only duplication of infrastructure if an entrant is able to provide 
services over its own network at a lower cost than an efficient hypothetical 
operator.  This means that regulation plays a role both in promoting competition 
in downstream markets as well as potentially in the provision of infrastructure. 

While wholesale cost-based price regulation will seek to set prices at a level 
consistent with the regulated business making a reasonable return on capital 
expenditure (see Section 4.2), the costing of replicable assets also needs to take 

                                                 
24  “Europe’s digital deficit: revitalising the market in electronic communications”, Analysys Mason, 

Final report for ECTA, 3 March 2010.  Available online: 
http://www.ectaportal.com/en/upload/Press%20Releases/2010/Europes_Digital_Deficit.pdf 
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account of the impact on competitors or potential entrants in the provision of 
these assets and hence services.  This additional constraint which applies to 
replicable assets, but which does not apply to the non-replicable bottleneck 
assets, may mean approaches to costing may also differ, as noted in the 
recommendation.25  This may also mean that the returns of the regulated 
operator may vary to a greater degree around the cost of capital (for example, 
where the operator is not able to recover the cost of stranded assets as these do 
not represent the costs that would be incurred by a hypothetical efficient 
operator). 

4.3.1 Different approaches may be required for replicable and non-
replicable assets 

Figure 6 provides an illustration of the main categories of assets in the access 
network and identifies replicable and non-replicable assets. 

Active equipment (such as concentrators and DSLAMs), represents a relatively 
small proportion of access network costs and have relatively short useful lives.  
The development of LLU has implied that such assets are generally considered as 
being replicable by rivals.  

Figure 6. Fixed access network assets with NGA
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Fibre
(new build)
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Increasing 
asset lives Replicable
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replicable

Copper non-
replicable

Non-replicable

Source: Frontier

Whilst copper cable may be considered to be replicable in certain areas, it would 
no longer represent modern technology.  In other words, if an operator was 
rolling out an access network today, it would most likely invest in fibre rather 

                                                 
25  Annex 1, NGA Recommendation 
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than copper cable.  Depending on the cost of fibre relative to its useful life, fibre 
could be considered to be replicable. 

The high fixed costs of rolling out a duct network mean that any advantages 
brought by a duplication of the duct network would be more than outweighed by 
the additional fixed costs incurred.  Thus, in general, regulators are likely to 
consider duct non-replicable.  

For passive elements of legacy fixed access network (duct and copper cable) that 
can be treated as broadly homogeneous for the purposes of regulatory costing, 
and that are expected with a reasonable degree of certainty to be non-replicable, 
there would be a limited weight given to attempt to proxy competitive prices as 
an objective.  There is therefore greater freedom to set valuation and allowable 
revenue calculation methodologies.  In this case, in addition to the requirement 
for the regulated company to earn a reasonable return on the regulated assets, 
other objectives, such as providing regulatory certainty for investors or ensuring 
prices are stable over time, may also be taken into account.   

4.4 Reducing costs and promoting efficiency 
One of the goals of price regulation should be productive efficiency, in other 
words, minimising the resource inputs required to deliver a given level of 
demand.  This can be seen from two perspectives: 

� Ensuring that the regulated operator minimises the forward looking 
expenditures required to deliver a given level of demand; and 

� Where there is a possibility of substitution between networks and/or 
operators, that services are delivered in a way that minimises the overall 
forward looking operational and capital expenditure required to deliver 
a given level of demand (in other words, regulation should seek to 
provide the correct “build or buy” incentives). 

In both cases it is the forward looking costs that needs to be taken into account, 
with the past acquisition cost of sunk assets ignored, although the costs of 
operating these assets and any disposal value of the assets should be taken into 
account. 

4.4.1 Efficiency within the regulated operator 

Price controls can be designed to give the regulated business strong incentives to 
reduce operational expenditure over time.  This can be done, for example, 
through multi-year RPI-X price controls where X represents expected efficiency 
improvements over time.   

A well defined regulatory regime can help to provide incentives for efficient 
investment.  In addition, the regulatory regime should also attempt to provide 
dis-incentives to inefficient investments when investment decisions are being 
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made by providing investors with clear signals that operators would not be able 
to recover from regulated charges the costs of investments that are determined to 
be inefficient.  This could help to ensure that operators invest in future network 
infrastructure in the most efficient way feasible.  Nevertheless, such approaches 
have limited direct impact on operators’ existing asset base (in terms of the 
volume of assets) where assets are largely sunk and thus the any inefficiently 
incurred investments cannot be easily removed from the asset base. 

Further, the approach to asset valuation used to determine regulated charges can 
exclude assets that are found to be inefficiently employed (see Section 5.6).  This 
would provide incentives to minimise capital expenditure as any inefficiently 
incurred costs would not be recoverable from regulated charges.  

4.4.2 Overall productive efficiency 

As noted in Section 4.2, although allocative efficiency is maximised by setting 
prices according to forward looking marginal costs, regulated prices may be set 
above this level to reflect other efficiency gains and policy objectives.   

Where there is the possibility of substitution between networks and operators, 
setting prices above the level of marginal forward looking costs could lead to 
substitution even where the alternative network or operator faces higher costs.  
This could lead to the overall level of forward looking costs being higher than the 
minimum (efficient) level.  

Setting regulated prices at the level of forward looking marginal costs (in other 
words, excluding sunk costs and fixed and common costs), would maximise 
overall productive efficiency as substitution would only occur if the forward 
looking marginal costs of the substitute network were lower. 

4.5 Practicability and consistency with 
approaches to other assets 

A regulatory approach that is simple and transparent can help to reduce the 
burden on both regulated operators and regulators.  This can also help to provide 
stakeholders – including access seekers – with confidence in the regulatory 
process.  This may be implemented in three main ways. 

First, the approach used should be objectively verifiable.  This relies on there 
being sufficient objective data to provide confidence in the accuracy of the 
calculation of costs used to set wholesale access prices.  This may require data 
being collected from various sources (in other words, from the regulated 
operator and other stakeholders). 

Second, the approach should be suitable to be applied in a harmonised manner 
across the EU.  This would be consistent with the EC’s objectives to avoid 
distortions of the single market and provide greater legal certainty for investors.  
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Nevertheless, there should be flexibility for regulators to take proper account of 
national circumstances. 

Third, if the approach results in access prices that are very different to current 
access prices, there should be a mechanism to avoid shocks to the market.  For 
example, the EC recommends that if changing the costing methodology leads to 
changes in regulated charges and/or price mechanisms, this could be spread over 
a reasonable period of time.26  This would help to provide greater certainty to 
both the regulated operator and the operators that rely on it for access.  In 
addition regulators should analyse the impact of any changes in methodology on 
the level of return. 

                                                 
26  Source: EC 2005 recommendation on cost accounting 
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5 Annexe 2: Asset costing approaches for 
price controls
The EC has recommended that regulators should set regulated prices following 
an SMP determination based upon cost orientation27.  The NGA 
recommendation recommends that  regulators mandate access to passive and 
active access facilities, for both current and NGA networks, at cost-oriented 
rates.  In Section 5.1, we examine the relationship between asset valuation and 
allowable revenues under price controls based on cost-orientation.  In Section 
5.2, we consider different approaches to asset valuation and determining 
allowable revenues under regulation.  For each approach, we consider the main 
strengths and weaknesses. 

5.1 Valuation and allowable revenues 
Under standard financial theory, the value of an asset to an investor is dependent 
on the future cash flows resulting from operating that asset over its lifetime, with 
future cash flows discounted to a present value based on an appropriate discount 
rate (deprival value).  This is illustrated in the figure below. 

                                                 
27  Commission Recommendation of 19 September 2005 on accounting separation and cost accounting 

systems under the regulatory framework for electronic communications (2005/698/EC). 
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Figure 7. Asset valuation based on deprival value

Source: Frontier Economics

If an asset is used to provide regulated services, an investor will only purchase 
that asset if it expects that allowable revenues under regulation will be at least as 
much as the cost of that asset.  This means that for regulatory purposes, it is only 
necessary to determine either the asset valuation or the allowable revenues. 

The relationship between valuation and allowable revenues is described in further 
detail below. 

5.1.1 Relationship between valuation and allowable revenues

Assuming periodic cash flows and a constant discount rate, the value of an asset 
can be expressed as follows: 

 
This provides a simple relationship between the valuation of an asset in a given 
period (t) and its value in the next period (t+1). 
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In a regulatory context, we can assume that operational expenditure is treated 
separately and as such the cash flow generated by the asset is the allowable 
revenues determines by the regulator.  Rearranging then gives: 

 
The first component reflects the opportunity cost to investors for the capital 
employed for the assets.  The second component is a compensation for the 
reduction in the value of the asset during the period.  Based on this, the problem 
of determining the allowable revenues can be reduced to one of determining the 
opening asset and closing asset valuation and the WACC.  Conversely, where 
future allowable revenues have been determined, we can calculate the asset value 
by discounting these to the present value. 

5.1.2 Determining valuation 

In the case of an asset used to provide regulated services, an investor will only 
purchase the asset if its expectation is that the value of the assets (in terms of 
allowable revenues) is at least equal to the acquisition cost of the asset.  In 
addition, a regulator will wish to ensure prices are set at the minimum level that 
ensures investment.  That is, the regulator will wish to ensure that the present 
value of future allowable revenue is no lower than the acquisition cost as shown 
in the equation below.  This is also illustrated in Figure 8 below.  
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Figure 8. Asset valuation under regulation

Source: Frontier Economics

This constraint does not uniquely define the profile of allowable revenues over 
time since the profile of allowable revenues can be altered while maintaining this 
constraint.  In theory, investors should be indifferent between different profiles 
of cost recovery over time.  Thus, additional criteria must be employed to 
determine the appropriate approach to valuation and the calculation of allowable 
revenues. 

These additional criteria may include: 

� Ensuring that the valuation of the asset base is dependent only on those 
assets that are in service (in other words, that all operating assets have 
positive valuations and those assets not is service have zero valuation); 

� Ensuring that the valuation of an asset is always above realisable value 
to ensure assets are not scrapped; 

� Ensuring that the valuation of an asset reflects current replacement 
costs of the asset;  

� Ensuring the methodology is predictable and objective; and 

� Ensuring that the profile of allowable revenues reflects demand side 
criteria (for example keeping the profile of prices smooth). 

The relative importance of these criteria may depend on the type of asset or the 
services it is used to provide.  Since the regulated business should be indifferent 
to the approach used, different approaches could be used for different assets 
within the regulated business. 
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5.2 Approaches to asset valuation and 
determining allowable revenues 

In this section we describe the main approaches to valuing assets and 
determining allowable revenues under ex ante regulation.  These are summarised 
in Table 3 and described in further detail in the rest of this section.  We also 
examine the strengths and limitations of each approach and provide examples of 
where they have been implemented in Europe. 
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Table 3. Approaches to asset valuation and determining allowable revenues

Approach Valuation Determining allowable revenues

Historic cost 
accounting 

Valuation based on 
acquisition costs of 

individual assets used to 
provide regulated services 

Allowable revenues consist of 
depreciation (typically straight line) 

and the cost of capital

Constant depreciation charge and 
falling cost of capital leads to “front 

loading” of cost recovery

Current cost 
accounting 
(replacement 
costs)

Valuation based on 
replacement costs of 

individual assets used to 
provide regulated services

Allowable revenues consist of 
depreciation (typically straight line 
calculated as a percentage of the 

changing asset price), holding gain 
(loss) to reflect changing asset 
prices and the cost of capital

Shifts cost recovery forwards (if 
asset prices are falling) or back (if 
asset prices are rising) compared 

to HCA

Annuities Not required to estimate 
allowable revenues

For an individual asset, 
derived using discounted 
future allowable revenues

Allowable revenues are constant
over time in nominal or real terms

Economic 
depreciation

As for annuities Allowable revenues may take 
account of the volume of output of 

assets in addition to changes in 
asset prices

Renewals 
accounting

(regulatory 
asset base)

Changes in value reflect 
capital expenditure and 
capital charges. Initial 

valuation may be 
exogenously determined.

Cost of capital plus the capital 
expenditure required to maintain 

the asset base

Source: Frontier Economics

5.2.1 Historic cost accounting (acquisition costs) 

Valuation approach 
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Under historic cost accounting (HCA), the value of an asset at any point in time 
depends on the cost of acquiring that asset.  In a regulatory context, the most 
commonly used depreciation method is straight line depreciation.  Under this 
method, the asset value is assumed to decline in a straight line from the moment 
the asset is brought into service to the assumed disposal value at the end of its 
defined asset life28. 

Allowable revenues 

Under straight line depreciation, the change in valuation (depreciation) is 
constant over the defined asset life.  However, as the valuation of the asset is 
declining linearly over time, the component in allowable revenues related to the 
opportunity cost of financing the capital employed also falls linearly over time.29  
This leads to a “front loading” of cost recovery.   

Figure 9. Allowable revenues under HCA

Source: Frontier Economics

Strengths and weaknesses 

The advantage of HCA approaches is that once the asset life and form of 
depreciation is determined, the asset valuation and allowable revenues can be 
precisely calculated.  For this reason, HCA approaches are favoured for 
applications such as statutory reporting and calculating tax liabilities. 

The main disadvantage of this approach is that no account is taken either of 
general inflation (purchasing power) or of changes in the unit cost of assets 
resulting from technological change.  In addition, under straight line depreciation 

                                                 
28  This should ensure Financial Capital Maintenance (FCM) 

29  Assuming a constant WACC. 
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the allowable revenues decline over time.  This may not reflect demand side 
factors or the utilisation of assets.  This may mean that, where demand is 
increasing over time, regulated unit prices start relatively high and fall over time. 

In addition, if the asset life assumption differs from the actual asset life then and 
the assumed asset life is too short, there may be fully depreciated assets still in 
use.  If assumed the asset life is too long, the assets will have non-zero valuation 
at time of retirement, requiring the inclusion of a write down charge in allowable 
revenues30 

5.2.2 Current cost accounting (replacement costs) 

Valuation approach 

Under current cost accounting (CCA) approaches used in a regulatory context, 
the value of an asset at any point in time depends on the cost of replacing that 
asset31.  The EC notes that a key element of CCA approaches is the “evaluation 
of network assets at forward-looking or current value of an efficient operator, 
that is, estimating the costs faced by equivalent operators if the market were 
vigorously competitive.”32 

Replacement costs can be calculated either directly by estimating the costs of a 
similar asset or by applying an estimate of the price change since acquisition to 
the acquisition cost.33 

Typically straight line depreciation is used.  However, in this case, the valuation 
falls linearly as a percentage of the (changing) replacement cost over the assumed 
asset lifetime. 

Allowable revenues 

The change in the valuation in a given period is the combination of two factors: 

1. The reduction in valuation (depreciation); and 

2. Any changes driven by changes in the replacement cost (holding gains 
resulting from increasing asset prices or holding losses resulting from 
falling asset prices).   

                                                 
30  The write-down charge is required to ensure FCM. 

31  In other contexts, such as statutory accounting in jurisdictions with hyper-inflation, current costs 
approaches may be based on indexing asset values to take account of general inflation. 

32  EC 2005 recommendation on cost accounting 

33  Direct valuation or indexation (applying a price trend to the acquisition cost) can be used where the 
asset in service is still the appropriate replacement.  A modern equivalent asset (MEA) approach 
should be used where the asset would be replaced by another asset which can deliver similar 
functionality.   
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These two elements are generally identified separately in CCA estimates.  If real 
asset prices are falling over time, allowable revenues are greater leading to the 
front loading of cost recovery on a discounted basis. 

Figure 10. Allowable revenues under CCA with increasing replacement cost

Source: Frontier Economics

Strengths and weaknesses 

The key advantage of CCA approaches over HCA is that the allowable revenues 
in a given time period reflect replacement costs in that period rather than 
acquisition costs.  As this reflects the costs that would be incurred by operators if 
there were effective competition, this can help to provide the correct “build or 
buy” signals for replicable assets.  In particular, in a given time period, there will 
only be competition in the provision of infrastructure if the entrant is able to do 
so efficiently.  Where duplication of infrastructure is not possible, entrants can 
compete in the downstream market by relying on the infrastructure of the 
incumbent.  

A key disadvantage of CCA approaches, particularly for very assets with long 
lives, is that the estimation of replacement costs can be subject to a large degree 
of uncertainty, which introduces a degree of subjectivity.  At best, this means that 
allowable revenues under CCA may not exactly reflect replacement costs, but are 
predictable.  At worst, the level of allowable revenues can vary depending on 
subjective judgements on methodology rather than actual price movements34.   

Even where CCA estimates do closely reflect replacement costs, unpredictable 
price movements, for example changes in copper cable prices driven by copper 

                                                 
34  [Reference to BT’s 2010 duct valuation change] 
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metal price movements, can lead to significant changes in the level of allowable 
revenues due to large holding gains and losses.  This can lead to a range of 
unwanted side effects including volatility in end user pricing if these price 
movements are passed on to end users; volatility in margins if wholesale prices 
vary but retail prices do not reflect this; or pricing above or below allowable 
revenues if wholesale prices do not reflect this.  

Finally if asset values are changed from an HCA basis to a CCA basis for long 
lived assets, this can result in significant holding gains and losses, which in theory 
should be reflected in allowable revenues.  For example, in the UK, Ofcom 
changed its approach to valuing BT’s copper access network in 2005.  This is 
because when Oftel (Ofcom’s predecessor) moved from CCA from HCA for 
pricing LLU products in 1997, this led to a change in the path of cost recovery 
for assets purchased before the price control period.35  This meant that BT would 
have over-recovered the cost of pre-1997 copper access networks.  Therefore, 
Ofcom created a regulatory asset value based on HCA (see Section ****). 

Recognising these issues with respect to long lived access assets, the Commission 
recommended “that national regulatory authorities have due regard to price and 
competition issues that might be raised when implementing CCA, such as in the 
case of local loop unbundling.”36  

5.2.3 Annuities 

Allowable revenues 

As described in Section 5.2.1, straight line depreciation tends to front load cost 
recovery by setting allowable revenues that decline over time37.  This means that 
identical assets purchased at different times will result in different allowable 
revenues, even if used to deliver identical services. 

The HCA and CCA approaches described above attempt to set the profile of 
valuation over the asset life to determine the allowable revenues.  In contrast, an 
annuity approach sets directly the profile of allowable revenues to be either 
constant over time (standard annuity), or to vary at a constant rate (tilted 
annuity). 

Under a standard annuity approach, the NPV in any given period is always higher 
than the NPV under straight line HCA.   

                                                 
35  See “Valuing BT’s copper access network”, Ofcom final statement, 18 August 2005, available online: 

http://stakeholders.ofcom.org.uk/consultations/copper/value2/statement/ 

36  EC 2005 recommendation on cost accounting 

37  Where replacement costs are increasing, allowable revenues may initially increase before falling 
towards the end of an asset’s assumed life. 
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Figure 11. Allowable revenues under standard annuity

Source: Frontier Economics

A tilted annuity approach sets the rate of change in allowable revenues so that it 
reflects the rate of change in the replacement costs of assets.  Such an approach 
has two key strengths.  First, allowable revenues reflect replacement costs rather 
than acquisition costs.  This means that it implements a form of CCA.  Second, 
the allowable revenues for similar assets are independent of the date of purchase 
of the assets.   
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Figure 12. Allowable revenues under tilted annuity

Source: Frontier Economics

Valuation 

As annuity formulae calculate allowable revenues directly rather than first 
calculating valuations, it is not necessary to estimate valuations.  However for an 
individual asset, the valuation can be derived by discounting future allowable 
revenues. 

The resulting valuation is higher than the corresponding straight line depreciation 
because the allowable revenues are higher towards the end of the asset life, 
compared to the front loaded straight line estimates.  

Strengths and weaknesses 

Standard and tilted annuities, while correcting for the front loading of straight 
line depreciation, will have similar strengths and weaknesses to any HCA or CCA 
approaches respectively.   

One additional advantage of the tilted annuity approach over CCA is that 
detailed information on when assets were purchased is not required as allowable 
revenues are not dependent on the asset age.  This means that in practical terms, 
tilted annuities are often used in bottom-up cost modelling since total allowable 
revenues can be calculated based solely on the volume of assets in service 
without the need to model past network roll out.  
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5.2.4 Economic depreciation 

Allowable revenues 

Annuities, which focus on determining the profile of allowable revenues with 
valuation being dependent on this profile, can be considered a form of economic 
depreciation. 

More complex forms of economic depreciation  attempt to set the profile of 
allowable revenues to take into account both changes in replacement costs and 
the volume of output of individual assets.  Such approaches have been 
implemented in a regulatory context where supply and demand are evolving 
rapidly.  The figure below illustrates allowable revenues over time taking account 
of increasing asset replacement costs, and changing demand.  

Figure 13. Allowable revenues under economic depreciation

Source: Frontier Economics

Valuation 

As with annuity approaches, valuation is not an explicit output bit the implied 
valuation under economic depreciation can be estimated by discounting 
determined future allowable revenues. 

Strengths and weaknesses 

While there are some theoretical advantages to complex economic depreciation 
calculations, implementation is typically complex, requiring models of assets 
deployed and demand over the whole network lifecycle.  Given the high degree 
of uncertainty relating to the level of demand, future price changes and 
technological evolution, the resulting allowable revenue estimates will be subject 
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to a high degree of uncertainty.  This means that current regulated prices are 
dependent on subjective assumptions about future demand. 
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Economic depreciation: UK mobile termination
In the UK, mobile termination rates are calculated using a hybrid LRIC model 
which reconciles bottom-up and top-down approaches.   

The cost of mobile termination services is calculated using economic 
depreciation.  Economic depreciation is used in order to derive a path of cost 
recovery over the lifetime of the network based on reconciled estimates for the 
past and forecasts for the future taking into account changes in demand over 
time, changes in the costs of equipment and operations and the network required 
by technology.  This allows a smooth profile of unit allowable revenues over 
time, despite rapid changes in demand, with the profile reflect both demand and 
supply side factors. 

One disadvantage of this approach is that the current level of charges is 
dependent on forecasts of variables such as demand, equipment costs and 
technology transitions which are unavoidably judgemental and hence subjectivity. 

Another major weakness is that at each and every point in time the resulting 
allowable revenues are dependent on the assumptions over the whole network 
lifecycle.  As a result as new information becomes available and forecasts are 
revisited, not only do forward looking allowable revenues change but also the 
historical time series of allowable revenues and by implication the regulatory 
valuation of the existing assets.  For example between the 2007 and 2010 
versions of the model, Ofcom incorporated new information on equipment 
prices and revised estimated of future demand which significantly lowered the 
forward looking allowable revenues from 2010. The implied valuation of existing 
assets at 2010, based on the forward looking cash flows generated were 
consequently imposing a holding loss on the operators38.   

In theory the revised profile of allowable revenues is consistent with financial 
capital maintenance as under the revised depreciation profile, allowable revenues 
should have been higher in the years prior to 2007.  In practice it is impossible to 
adjust regulated prices retrospectively to take account of the new information 
and hence there is under-recovery of costs. 

 The uncertainty and subjectivity of such approaches will increase the perceived 
risk of investments and hence the returns required by investors. 

 

Figure 14. Comparison of economic depreciation results from Ofcom MTR models

                                                 
38    
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5.3.1 Regulatory asset value and renewals accounting 

Valuation 

The approaches above attempt to determine valuations and allowable revenues 
for individual assets from the date they are brought into service for an assumed 
asset lifetime, at the end of which the asset value is set to zero. 

However, in the case of infrastructure assets with long operational lives, it may 
not be possible to estimate a single typical asset life.  This is because of wide 
variations in the time between installations.  In addition, when assets are not 
discrete but part of an overall system (for example, a network of pipes or ducts), 
replacement of the system may be continuous over time.  In these cases, a 
renewals accounting approach can be adopted.  This treats the whole system as a 
single asset.39 

Under renewals accounting, the reduction in valuation of the assets related to 
depreciation is an estimate of the required rate of expenditure to maintain the 
operating capacity of the system40. This reduction in value is offset by the capital 

                                                 
39  Implicit in this is an indefinite asset lifetime for this single asset. 

40  So called operational capital maintenance (OCM).  This should be an average value which could 
differ from the actual expenditure in any given year due to some expenditure taking place in large 
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expenditure on the network. The capital expenditure required to maintain the 
network should on average be equal to the infrastructure renewals charge, and 
vice-versa.  There may also be additional capital expenditure to extend the 
capability or size of the system which, if efficiently incurred, should also be added 
to the asset base.  In a steady state, with no extensions to the network, the RAV 
will remain broadly constant over time, as the depreciation charge and capital 
expenditure are balanced. Regulators may choose to apply indexation so that 
allowable revenues reflect changes in purchasing power. 

Under this approach, the valuation at the end of the period is estimated by 
“rolling forwards” the valuation at the beginning of the period: 

 

Figure 15. RAV under renewals accounting

Opening less
infrastructure

renewals charge

plus
infrastructure

renewals
expenditure

plus other
capital

expenditure

indexation Closing

Infrastructure Renewals Accounting
Rolling forwards of RAV

Holding gain(/loss)

CAPEX

Charge to P&L

RAV

Source: Frontier Economics

 

                                                                                                                                
increments at infrequent intervals (“lumpy’ expenditure) or variations in expenditure for example 
due to variations in weather conditions. 
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If renewals accounting is implemented from the start of the roll out of the 
infrastructure, then the initial valuation is zero.  However, renewals accounting is 
typically applied when the system is already in service.  Therefore, the valuation 
of the business must be exogenously determined, for example by determining a 
regulatory asset base based on the investors’ valuation at privatisation or the 
book value of assets in the accounts. 

Allowable revenues 

The allowable revenues are determined as the sum of the cost of capital 
multiplied by the WACC plus the change in valuation of the existing asset base 
(i.e. excluding capital expenditure): 

 

Figure 16. Allowable revenues under renewals accounting

Infrastructure
renewals charge

less holding
gain(/loss)

plus cost of capital Total allowable
revenues

Infrastructure Renewals Accounting
Calculation of allowable revenues

Allowable revenues

WACC x RAV

(Holding gain)/loss

Charge

Source: Frontier Economics

Strengths and weaknesses 

A renewals accounting approach, and indeed any approach in which the 
regulatory asset base is rolled forwards from the existing valuation, provides a 
high degree of certainty for investors.  While the decision on the appropriate 
level of depreciation may be subject to some uncertainty, investors should be 
indifferent to the actual level of depreciation, as the return on the existing asset 
base and any efficient capital expenditure is assured.  This approach is also likely 
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to lead to smooth pricing evolution for customers and has limited data 
requirements.  Where the RAV is linked to changes in asset prices through 
indexation, this approach may provide a reasonable proxy for competitive prices 
where demand is stable.  

Disadvantages of the approach are the need to determine an opening asset base 
for existing systems when renewals accounting or a RAV is introduced.  In 
addition, the lack of a one-to-one link between the valuation and individual assets 
can raise difficulties, for example, when disaggregated valuations are required for 
the purposes of cost allocation.  Further, the efficient level of capital expenditure 
on maintenance must be estimated.  However, incentive regulation, such as 
multi-year price controls, can be used to encourage efficient forward expenditure. 
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Renewals accounting: UK water industry
The approach of ‘rolling forwards’ a regulatory asset value is used in a number of 
regulated industries in the UK, including the water industry. 

Ofwat sets the price control based on a financial forecasts (‘business plans’) for 
each regulated company required to meet a set of output requirements.  Each 
companies ‘revenue requirement’ based on the output requirement is then 
calculated as the sum of: operating expenditure; capital charges; a return on 
capital and; taxation41.   

The capital charges are calculated using two different methodologies: 

� a current cost depreciation charge (CCD) for above-ground assets such 
as treatment works; and 

� an infrastructure renewals charge (IRC) for underground assets, such as 
pipes, which form part of either the water or sewerage networks. 

The IRC is estimated as the annualised costs of maintain the system at its current 
level of operations based on a medium term view (15 years in recent price 
controls) of average annual capital expenditure requirements. 

The return on capital is calculated by applying a cost of capital to the average 
regulatory capital value (RCV) during the year.  The closing RCV at the end of 
each period is calculated by ‘rolling forwards’ the opening RCV by adding 
forecast capital expenditure and subtracting the capital charges included in the 
calculation of the revenue requirement plus a range of other adjustments42. 

The RCV was initial set with reference to the price paid by investors for the 
companies at privatization.  

5.4.1 Changes to the regulatory valuation of existing assets 

The relationships outlined above between acquisition cost, valuations and 
allowable revenues provide the correct incentives to make investments if they are 
applied consistently over the lifetime of each asset. 

Over the lifetime of an asset, the regulatory environment may change.  For 
example, regulators may choose to re-evaluate the methodology used to value 
assets.  Similarly, where valuations rely on parameters such as the replacement 

                                                 
41  As the financial forecast covers the whole business, financial forecasts can include a forecast of the 

tax paid by the business.  This contrasts with the price regulation of telecommunications operators, 
where only a small proportion of the business is regulated and thus taxation is not separately 
identified but included within the cost of capital.  

42  These other adjustments primarily related to ‘grants and contributions’ and incentive mechanisms 
designed to promote efficiency in capital expenditure. 
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cost of assets or assumptions about the useful economic life of assets, new 
information may come to light which leads to a re-estimation of these 
parameters.  If existing assets are simply re-valued based on new information or 
methodologies without taking account of the allowable revenues to date, this will 
lead to holding gains or losses not included in allowable revenues.  This will lead 
to investors being under- or over-compensated. 

Where CCA asset valuations are used to set forward looking price controls, it 
may be the norm that some holding gains and losses are not reflected in 
allowable revenues.  In this case, differences between forecast and out-turn asset 
price movements will result in divergences between forecast allowable revenues 
and the actual change in valuations.  However, as long as these differences are ex 
ante expected to be symmetric, investors should have the expectation that the 
present value of future allowable revenues will equal the acquisition cost, even if 
the out turn returns will vary.  However, this variation between the regulated cost 
of capital and actual returns will increase the cost of capital; compared to systems 
where returns are not subject to forecasting errors. 

In the case of extraordinary changes in valuation (for example, due to changes in 
the valuation methodology),43 regulators must judge whether overall efficiency 
will be enhanced by avoiding discontinuities in asset valuation or by 
incorporating new information directly in the calculation of allowable revenues.  

Where regulators choose to avoid introducing discontinuities in valuation, there 
are a number of potential approaches that can be taken including: 

� For reasons of consistency continue valuing the existing assets using the 
previous approach, but introduce the new methodology/information 
for assets acquired from this date;  

� Maintain the asset valuation based on allowable revenues to date, but 
adjust the profile of forward looking allowable revenues to reflect the 
new information (for example, by simply applying a factor to the future 
allowable revenues calculated using the new methodology/information); 
or 

� Setting a “ glide path” from the old to new valuations with the allowable 
revenues calculated based on this glide path. 

                                                 
43  The change in valuation methodology may result from a changed regulatory or market environment 

or from methodological improvements, for example. 
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Adjusting for discontinuities in valuation: UK 
fixed access 
Up to 1997, BT’s regulated prices were set according to HCA valuations and 
depreciation charges.  From 1997, both retail and wholesale regulated prices were 
set reflecting CCA valuations and depreciation charges. 

At the time of the move to CCA, considered the holding gains (principally in the 
access network) and losses (principally in the core network) due to the change in 
methodology.  Oftel decided not to make any changes to regulated prices to 
account for these holding gains and losses. 

When Ofcom (the successor to Oftel) revisited the valuation of BT’s copper 
access network in 2005, Ofcom reconsidered the CCA approach.  In order to 
minimise the over-recovery of costs due to the holding gain for the assets that 
were in service at the time of the change in methodology, Ofcom decided to 
create a RAV for duct and cable to set the price controls for LLU and WLR 
services.  This RAV differed from the CCA valuation and depreciation charges 
published in BT’s Regulatory Financial Statement.  The opening RAV of those 
assets purchased prior to the 1997 change was based on the HCA valuation of 
those assets while assets purchased after the change continued to be valued on a 
CCA basis. 

5.6 Determining the efficient asset base 
Under each of the approaches to asset valuation and determining allowable 
revenues described in Section 5.2, a regulator may wish to determine  the 
underlying asset base so that the regulated operator is only recover efficiently 
incurred costs from regulated charges in order to dis-incentivise inefficient 
investment.  This estimation may be done using: 

� A top-down approach, where the operators report asset base is adjusted 
retrospectively for identified inefficiencies; 

� A bottom-up approach where an independent assessment of the 
efficient level of assets is made based on an engineering model; or 

� An ex ante determination of the efficient level of capital expenditure 
required. 

For practical implementation reasons, there is an inter-dependency between the 
approach used to estimate the efficient asset base and the approach used to 
estimate allowable revenues.  These approaches are summarised in Table 4 
below and described in further detail in the rest of this section.  For example, 
economic depreciation approaches which are dependent on estimates of future 
utilisation of equipment generally require a bottom up engineering model. 



54 Frontier Economics | June 2011 Confidential

Annexe 2: Asset costing approaches for price 
controls

Table 4. Approaches to estimating efficient asset base

Approach Valuation/ allowable revenues 
approach typically used

Top down Typically based on straight line 
depreciation (HCA or CCA) in order to 

allow reconciliation with statutory 
accounts.

Bottom-up Tilted annuities typically used where 
model does not include the whole 

network lifecycle and hence information 
on asset purchase data is not estimated. 

Bottom up approaches covering the 
whole network lifecycle generally used 

for implementation demand dependent of 
economic depreciation.

Ex ante determination of capital 
expenditure

Valuation approaches based on rolling 
forwards existing asset valuations, such 

as IRA

Source: Frontier Economics

5.6.1 Top down approaches 

Under a top-down approach, the regulator takes the asset base reported by an 
operator to provide regulated services and then revises it using estimates of the 
efficiency of the operator.  These estimates may be based on benchmarking 
studies (ranging from simple unit cost comparisons to econometric studies) or on 
analysis of the operations of the operator itself.  The main advantage of this 
approach is that it is relatively easy to implement and, when used with HCA, 
allows a direct reconciliation with data used in statutory accounts.  However, the 
limitations of this approach include difficulties in finding appropriate benchmark 
operators and in defining a methodology that provides objective results. 

Applying CCA based on a direct approach, i.e. revaluation based on price quotes 
for replacement equipment, may inherently adjust for any inefficiencies which 
result in the unit acquisition cost being above an efficient level.  However, such 
an approach will not adjust for inefficiencies arising from unnecessary assets 
being purchased. 

5.6.2 Bottom up approaches 

Under a bottom-up approach, rather than taking information on the asset base 
from the regulated operator, cost models are based on a hypothetical efficient 
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operator.  The level of demand is taken as given and engineering assumptions are 
used to estimate the number and type of assets required.  These are combined 
with estimates of the acquisition cost of these assets and asset lifetimes to 
estimate allowable revenues.   

The main advantage of this approach is that it provides a direct estimate of the 
efficient asset base rather than attempting to adjust the regulated operator’s asset 
based for inefficiencies.  However, this approach relies on a number of 
assumptions including the relationship between demand and network 
dimensioning and the appropriate technology choice.  Models are necessarily 
reductionist, simplifying complex investment decisions made over time to a series 
of rules which approximate these decisions.  This means that the model may not 
provide an accurate reflection of the operating conditions faced by operators and 
may inaccurately estimate the level of efficient costs.  Bottom-up models risk 
being biased downwards. 

A hybrid approach reconciles costs estimates derived using a top-down approach 
with those derived using a bottom-up approach.  This approach attempts to 
minimise the disadvantages associated with each of the approaches.  However, 
where there are differences between top down and bottom up approaches, it may 
be difficult to determine whether these are due to inefficiencies inflating the top 
down estimates or inaccuracies in the bottom up estimates.44  

 

5.6.3 Determination of efficient capital expenditure 

Under approaches based on rolling forwards a RAV, it may be impossible to 
compare the valuation directly to any external benchmark.  Instead, regulators 
will wish to ensure that any additions to the RAV reflect efficient expenditure 
and where necessary exclude inefficient expenditure.  

If the efficient level of investment is forecast within the framework of a multi-
year price control and this is used to update the RAV during the price control, 
this provides incentives for the regulated operator to minimise capital 
expenditure as this would lead to a higher than forecast rate of return on a 
smaller than forecast asset base.   

At the end of the price control period, the regulator can then compare the 
regulated company’s the out turn capital expenditure with the regulator’s forecast 
in order to improve the forecast for the next price control period.  The degree to 
which the RCV should reflect actual expenditure rather than forecast expenditure 
will depend on the incentive structure for the regulated company, with an 

                                                 
44  This assumes the bottom up estimates are lower than the top down estimates.  Conversely, if top 

down estimates are lower it is likely that any discrepancy will relate to inaccuracies in the bottom up 
model as generally actual costs will not be below an efficient level. 



56 Frontier Economics | June 2011 Confidential

Annexe 2: Asset costing approaches for price 
controls

approach giving greater weight to forecast expenditure potentially providing 
stronger incentives to minimise actual expenditure.  
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1 Executive Summary 

There is little doubt that the introduction of next generation access (‘NGA’) networks 
is changing the economics of fixed telecoms service provision. And, whilst the 
prospect of faster broadband and new services is to be welcomed, there is a risk that 
the effectiveness of competition in this sector will be weakened by the change in cost 
structure. This paper argues for a new approach to wholesale pricing for network 
access services to ensure that competition continues to be as effective as possible, 
and to extend the benefits of competition to the widest range of consumers.  

In order to create the best chance of having effective competition over the widest 
possible area, and the greatest scope for innovative competition, we argue that NGA 
bitstream1 services must meet two criteria: 

� they must allow Communications Providers (CPs)2 to control the technical 
characteristics of network services; and  

� the recurring per line charges should form a relatively small proportion of the total 
charges to a CP.  

Pricing in this manner effectively shifts the bitstream service further upstream, and 
means that CPs will be able to compete more effectively. It is therefore unlikely that 
incumbents will introduce such pricing voluntarily. Regulatory pressure will therefore 
be needed to ensure that this form of pricing is made available. 

Competition will often stimulate innovation. It can be the driving force to encourage 
the evolution of services to meet the diverse needs of consumers. However, this 
process is predicated on the ability of competitors to create new services to offer to 
consumers. This is a well-rehearsed argument in the world of telecoms regulation. It 
forms one of the principle justifications for local loop unbundling remedies, and for the 
primacy of physical unbundling remedies to access NGA networks. Equally, it 
underpins the need for NGA bitstream services to replicate the technical control 
characteristics of physical unbundling.  

The argument we set out in this paper rests on the idea that innovative service 
differentiation is a function of both technical characteristics and price. Fixed telecoms 
services are increasingly sold in bundles, and in this environment competitive 
differentiation relates to the manner in which a bundle is priced almost as much as 
the substance of the constituent services.  

Therefore, not only do competitors require the ability to specify technical 
characteristics, they also need to be able to adopt a range of different retail tariffs. 
This implies a need for relatively low per-line marginal costs3. This cost structure 
exists for incumbents and other operators who own access network infrastructure, 

                                                        
1 We will use ‘bitstream access’ as a generic / collective term to refer to both wholesale broadband 
access services which include shared (and aggregated) backhaul and so-called active access services 
which tend not to include aggregated backhaul. 
2 For simplicity, we refer to downstream competitors of the incumbent as CPs throughout the paper. 
3 That is, the change in costs associated with selling a fixed-line service to a new customer. 
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and to a lesser degree for LLU operators. In contrast, it does not tend to exist for 
competitors using bitstream. This has certainly contributed to the fact that competition 
based on bitstream has been less effective than LLU. Across the EU, almost three 
times as many competitor broadband lines are provided using LLU compared to 
bitstream4.  

1.1 The need for bitstream access to NGA networks 

In discussions about wholesale access to NGA networks, regulators have indicated a 
preference for physical unbundling (or passive access) remedies. Wherever they are 
viable, we agree that such remedies provide the most robust platform for competition. 
However, there are always regions in which population density dictates that passive 
access is uneconomic, and the introduction of NGA networks will tend to increase the 
number of areas in which this is the case.  

The following table summarises the economic feasibility and the technical and 
practical feasibility of passive access under different NGA network architectures 
relative to LLU over the current copper network. 

 
Table 1.1: feasibility of passive access under various network architectures 

FTTH networks based on point to point fibre have similar characteristics to the 
current generation network, and therefore would be suitable for unbundling. In 
contrast, there is little prospect of wide scale adoption of physical unbundling of (or 
passive access to) FTTC and GPON networks. WDM-PON networks appear to offer 
considerable potential for highly efficient forms of access which provide excellent 
levels of technical control. However, this technology is still in the early stages of 
development, and so cannot currently be relied upon to provide the foundation for 
competition in the fixed telecoms sector.  

                                                        
4 Based on the most recent ECTA broadband scorecard (September 2009), there were 11.4 million 
broadband lines provided using bitstream or resale, but 30.9 million provided using LLU. See 
http://www.ectaportal.com/en/REPORTS/Broadband-Scorecards/Broadband-Scorecard-2009/. 
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In the long term, one of these technologies may start to dominate, but for the 
foreseeable future a range of different architectures are likely to exist – including 
substantial areas where the network is yet to be upgraded. This diversity, in 
conjunction with the costs of passive access, will lead to a growing demand for 
bitstream services. If competition is to be effective throughout national markets, and 
not just in pockets where passive access is viable, then bitstream services will need 
to create much greater scope for competitive differentiation than they have in the 
past. The structure, and not just the level, of bitstream prices will play a critical role in 
determining whether such differentiation will be economically viable.  

1.2 The importance of price structure 

The structure of a wholesale access tariff is often the most significant determinant of 
the cost structure for CPs. Changes in this tariff structure can therefore have a 
significant impact on a CP’s competitiveness. This effect is distinct from the impact of 
the (average) level of wholesale charges.  

Competition based on LLU has tended to be more effective than that based on 
bitstream. It has allowed CPs to create new products, and to offer genuinely new 
pricing and service bundles. This ability stems from the fact that LLU gives CPs 
independent control over the technical characteristics of the access service. 
However, the ability to offer new pricing and service bundles is also a function of the 
cost structure of relatively low per line recurring charges which LLU generates for 
CPs. As a result, where CPs serve customers outside their LLU footprint, they often 
charge significantly more for very similar services5.   

Changes to tariff structure alone can shift the location of a wholesale product in the 
value chain. Figure 1.1 below shows part of the fixed telecoms value chain. Starting 
at the left hand side, an operator who owns the network infrastructure end-to-end and 
self-provides all elements of the service will incur costs according to all the various 
raw inputs required (civil infrastructure, network equipment, staff costs, IT costs, etc). 
Many of these will be fixed with respect to the addition of a single new customer in 
the short run, although not necessarily fixed when considering the addition of large 
number of customers over a longer period of time.  

As one moves to the right, and considers the business models of CPs entering the 
value chain further downstream, the inputs are less ‘raw’ having already been 
processed further upstream. These upstream inputs tend to be priced on a variable 
basis, and hence the cost structure for CPs operating at this level within the value 
chain has relatively less fixed, and more variable, cost. In the extreme, we have 
resale in which the cost structure generally mirrors the retail price structure, and 
hence is almost entirely variable. 

                                                        
5 See section 2.4 below for examples. 
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Figure 1.1: price and cost structure 

The more that pricing reflects the cost structure of the underlying raw inputs, the 
further upstream that product will tend to lie. This effect is independent of the ability to 
control the manner in which the underlying inputs are used6.  

Just as being further upstream adds to the ability to control retail product 
specification, it also adds to the ability to control retail prices. The reason for this is 
that there are very few business strategies which support pricing below marginal cost. 
Recurring per line charges are generally the most significant element of a CP’s 
marginal costs. The level of these charges therefore sets an effective lower limit on 
the rental element of retail pricing. A relatively low per line recurring charge therefore 
creates greater scope for pricing innovations7.  

This is important for a number of reasons. The willingness to pay for NGA-based 
services varies considerably across the population8, and will almost certainly change 
over time. Some consumers with niche demands are prepared to pay a premium 
today, but the majority appear to be happy to use current generation services9. As 

                                                        
6 If a CP also has control over how the raw inputs are used, then the CP is effectively self-providing 
these inputs. We note below that this amounts to co-investment. 
7 This assumes some form of price discrimination – i.e. the lower price will not be made available to all 
customers, or on a permanent basis. If pricing is to be uniform over time and to all customers, then a 
profit maximising firm will only care about total average costs. The manner in which the costs are 
incurred is then only relevant to the extent that it affects total cost due to the time value of money. 
8 Ofcom recently carried out some consumer research which included an estimate of the willingness to 
pay for higher speed broadband. They asked consumers how much they would be willing to pay to 
double their existing broadband speed. The results were a highly skewed distribution. Over half of 
respondents were either unwilling to pay any extra or were unsure. A very small number were prepared 
to pay considerably more than their current fee. See, in particular, Figure 3.12 in 
http://stakeholders.ofcom.org.uk/binaries/consultations/wla/annexes/consumer_research.pdf 
9 For data on take-up of NGA-based services relative to availability, see chart on page 8 of “Super-fast 
broadband, Context and summary for Ofcom’s consultations on the wholesale local access and 
wholesale broadband access markets”. As the report notes (paras 2.21-2.22), the countries leading on 
roll-out and take-up of broadband tend to be those with significant government support for NGA 
networks. See, http://stakeholders.ofcom.org.uk/binaries/consultations/wla/annexes/context.pdf.   
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NGA-based services improve, and as consumer awareness of the benefits of these 
services increases, it is likely that more people will pay the premium. 

Given these circumstances, it will be important for CPs to be able to offer basic 
access services at a relatively low price, and then ‘up-sell’ additional and enhanced 
services to customers. Without the stepping-stone of an attractively priced basic 
service, it will be difficult to generate the momentum needed to shift the new services 
from niche interest into the mainstream10. Equally, the fact that CPs can attract a 
wider audience to connect to the network is socially beneficial since this will help to 
bridge the so-called ‘digital divide’.  

1.3 Virtual LLU pricing 

In line with the principle of cost orientation, we propose a structure for NGA11 
bitstream pricing which approximates the use of resources required to produce the 
service. Our suggestion is that CPs using a bitstream service with this price structure 
would incur costs in roughly the same manner as an operator who uses LLU today. A 
CP would therefore pay for the following wholesale service elements independently: 

� service enablement - to create the ability to serve customers in a particular 
geographic area - through a one-off set up charge and a semi-fixed fee which recurs 
every few years12; 

� backhaul rental through a regular recurring charge per unit of backhaul per local 
exchange area served; and 

� rental of customer access lines through a regular recurring charge. 

We refer to the proposal as ‘virtual LLU pricing’. There are many parallels with the 
‘virtual unbundling’ remedies being discussed by a number of National Regulatory 
Authorities (NRAs)13. These have focussed on the technical characteristics of 
bitstream services, and the ability of CPs to control the network. We fully support 
these proposals, but add requirements for a price structure which generates a 
relatively low marginal cost for the CP14. This would be simple to adopt, and would 
help to make competition more effective. 

                                                        
10 One of the reasons for this is network effects: it is important for networked services to reach as wide 
an audience as possible (including those relatively less willing to pay) since each additional subscriber 
increases the value of the service to all the existing subscribers. 
11 The proposal would apply equally well to bitstream based on the current generation network. 
However, we focus on NGA bitstream because it is likely to be the only viable option for CPs in many 
circumstances. 
12 The frequency of the charge would be determined by the asset life of the transmission and switching 
equipment used for the service. So, for example, it might be 5 years for active fibre equipment. 
13 For further details see section 4.3. 
14 In the context of our proposed pricing structure, technical control can be seen as the ability to use the 
various inputs in different proportions: for example, adopting a different ratio of backhaul bandwidth to 
lines served. 
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2 The importance of wholesale tariff structure 

2.1 Introduction 

Towerhouse Consulting LLP has been commissioned by Vodafone to consider the 
need for a new approach to wholesale pricing for access to NGA networks. The 
problem to be addressed is as follows: 

� The economics of wholesale network access changes with the introduction of NGA. 
The result is that passive infrastructure access, equivalent to LLU, will not always 
provide a viable platform for competition. Therefore, competitors will increasingly 
need to rely on bitstream services. Unfortunately, to date, competition based on 
bitstream has been relatively ineffective with the most successful CPs (by market 
share) using LLU.  

� LLU has allowed CPs to offer a much wider range of services, and packages of 
services, at attractive prices. Part of this is due to the ability to dictate the technical 
characteristics of the service. However, the flexibility to offer innovative retail tariffs, 
which has helped to drive the take-up of new services, stems from the fact that LLU 
creates a relatively low per line marginal cost for CPs.  

� In contrast, bitstream pricing tends to be structured like retail services, with most of 
the cost to the CP coming in the form of a per line recurring charge. This restricts the 
range of profitable pricing strategies that a CP can adopt, and ultimately limits the 
effectiveness of competition based on bitstream.  

The solution proposed in this paper is an obvious one: to change the structure of 
bitstream pricing to reduce per line recurring charges, and to introduce or increase 
other charges which do not vary directly with the number of lines to ensure the 
incumbent can recover its efficiently incurred costs.  

2.1.1 Outline of the paper 

The rest of this chapter discusses the importance of the structure of wholesale tariffs 
as distinct from the general, or average, price level. Then, in chapter 3, we introduce 
and assess two options for wholesale price structure which would create a lower 
marginal cost for CPs. The first is an arbitrary shift from recurring per line charges to 
a standing charge which recurs every few years and is chosen to ensure no change 
in revenue for the incumbent. This serves to illustrate the importance and influence of 
price structure as distinct from price level, and therefore to demonstrate the type of 
changes required in any practical solution.  

The second option is a price structure which reflects the consumption of underlying 
resources, and can therefore be seen as an example of cost orientation. We 
concentrate on one specific example in which the underlying resources are those 
which would be used by a CP purchasing a physical unbundling solution such as 
LLU. 

In the penultimate chapter we consider proposals by the European Commission and 
by a number of NRAs in relation to the issue of access to NGA networks. In 
particular, we ask whether the EC NGA Recommendation would permit our proposed 
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pricing structure. Finally, we offer some conclusions and recommendations for 
regulators considering wholesale access to NGA networks.  

2.2 Cost structures through the fixed telecoms value chain 

Per line charges generally represent a very large proportion of the total payment from 
the CP to the incumbent for wholesale access. In contrast, a CP incurs costs 
according to a variety of different drivers for the parts of the service which they self-
provide.  

Under self-provision, each input15 used has its own cost characteristics and its own 
relationship to the number of customers served. The following table describes the 
four possible relationships between the number of lines and the required volume of 
the input. It also defines three general cost categories according to these 
relationships: variable, semi-fixed and fixed.  

Relationship  Description Example Cost 
category 

Proportion of 
unbundling costs  

One-to-one An additional unit of the 
input is required for each 
additional line. 

Access line 
to the 
customer 

Variable 40% - 60% 

Indirect – fixed 
pproportions 

An additional unit of the 
input is required after a 
certain number of lines, 
i.e. the input has a fixed 
capacity. 

Active 
electronics 

Semi-fixed 

10% - 30%  

 
Indirect – 
variable 
pproportions 

Additional units of the 
input are required as the 
number of lines increase, 
but the capacity of the 
input is variable – to be 
determined by a 
managerial choice. 

Backhaul Semi-fixed 

None The volume of the input 
is essentially fixed 
relative to the number of 
lines served16. 

Some 
overheads 

Fixed17 10% - 30% 

Table 2.1: possible relationships between input volume and lines served 

                                                        
15 Inputs could be physical assets such as civil infrastructure, electronics, buildings, vehicles; non-
physical assets such as software, licences; or human capital such as engineering, managerial input, 
customer support, etc.  
16 Assuming at least one line is served. 
17 Fixed cost does not imply a one-off cost. These may be costs which the CP incurs on a regular basis, 
but the size of the cost does depend on the number of lines served, i.e. it is fixed relative to the number 
of lines served. 
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The final column shows an estimated range for the proportion of costs incurred by a 
CP using physical unbundling. The figures are based on a study18 by WIK Consult of 
the costs of various NGA network architectures, and our analysis of the difference 
between retail prices and unbundling costs19. The fixed and semi-fixed costs are 
annualised and averaged across a volume of lines based on a CP with a market 
share of around 20%.  

The proportion of variable costs would be much higher for a CP using a bitstream 
service for which pricing was predominantly based on per line charges,. More 
generally, the greater the proportion of inputs that a CP self-provides, the lower the 
proportion of costs which are likely to be variable. Therefore, as a CP climbs the 
“ladder of investment” and builds out its own infrastructure closer to the end user 
premises, their cost structure changes from one that is predominantly variable to one 
that is predominantly fixed and semi-fixed. This trend is shown in figure 1.1 above. 

It is clear, however, that this trend is driven largely by the choice of bitstream tariff 
structure. It is not inherent in the nature of the wholesale bitstream service or the 
underlying cost structure, and therefore can be changed relatively easily.  

2.3 The importance of wholesale tariff structure 

Wholesale tariff structure can have a significant impact on the ability of CPs to 
compete by restricting the range of profitable pricing strategies which they can adopt. 
The argument is simple:  
                                                        
18http://www.vodafone.com/content/dam/vodafone/about/public_policy/position_papers/vodafone_report
_final_wkconsult.pdf 
19 At figure 3-12, the WIK report shows the modelled cost structure of a fibre unbundler with 20% market 
share within a less densely populated urban area. In this scenario, the fibre access charge represents 
57% of total annualised costs for the CP. For bitstream access from the local exchange this rises to 
65%. These figures are derived from detailed modelling of the costs of a greenfied build NGA network.  

This leads to some of the highest costs, both proportionately and in absolute terms, in the access 
network. Therefore, we have also looked at the proportion of costs for LLU operators today. We have 
considered the UK market. We assume that the market is reasonably competitive in areas where LLU is 
viable, and therefore current retail prices provide a good approximation for total costs on a per line basis 
(including a return on capital, i.e. a profit margin). We consider bundles of broadband and telephony line 
rental, and ignore introductory discounts and special offers.  

The (non-discounted) rental price per month for these services is around £20. For examples, see 
http://www.broadbandchoices.co.uk. Excluding VAT, CPs therefore receive revenue of around £16 per 
line per month which we assume to be an approximate total economic cost of providing the service. The 
costs for LLU MPF line rental are currently £89.10 per year (£7.43 per month). This works out as 46% of 
total costs. 

For a final point of comparison, we consider CPs in the UK providing the same telephony and broadband 
package using wholesale access products from BT. They will most likely use IPStream and WLR (details 
and pricing available from www.btwholesale.com and www.openreach.co.uk respectively). The current 
price per line per month for these services is £6.43 and £8.49 respectively, giving a total of £14.82 per 
month. We should note that this is not directly comparable with the assumed £16 total cost since that 
was based only on areas where LLU is viable. IPStream and WLR offer national coverage. If we perform 
the same analysis of retail pricing but in rural areas we find that the market price is closer to £30 per 
month. Assuming this price is indicative of total economic cost (and we should be less confident in this 
assumption since the market is less effectively competitive in these areas), then the wholesale access 
charges represent somewhere over 60% of these costs. 
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� Selling at a price below marginal cost results in a loss of money on each sale. In 
general, therefore, a CP will not sell telecoms services with a monthly recurring 
charge below its recurring per line wholesale cost.  

� If a CP finds that it is selling to some customers at a price below marginal cost, it will 
clearly try to reverse the situation. This could be by selling additional services, but by 
far the simplest, cheapest and most certain method will be to either raise the price or 
terminate the service to these customers.  

� As a result, the recurring per line element of wholesale charges sets an effective 
lower limit on a CP’s retail pricing. 

On the assumption that wholesale access service prices match the simple rental-per-
line structure of retail pricing, then CPs who enter the value further downstream and 
rely more heavily on the incumbent’s infrastructure are restricted in the range of 
profitable pricing strategies they can adopt. The relatively high recurring per line 
charges that they face imply a relatively high minimum retail price level.  

Despite the simplicity of this argument, there has been very little direct analysis of 
wholesale price structures by regulators. The reason is perhaps that upstream 
remedies, such as physical unbundling, tend to deliver the beneficial cost structure of 
low recurring per line charges as a by-product of the fact that CPs have to self-
provide more network infrastructure. Therefore, because physical unbundling 
remedies currently provide the foundation for competition, there has been little 
imperative to understand the beneficial effects of changing wholesale pricing 
structure.  

Alternatively, one might argue that as long as the average price a firm charges is 
above its average costs it will be profitable, and therefore it is the average cost and 
price level that is important. This is likely to be true in industries where average cost 
is roughly the same as marginal cost. However, for industries such as telecoms which 
incur significant fixed costs, then average cost20 is usually21 higher than the marginal 
cost. In these circumstances, there are many profitable and sustainable strategies in 
which the firm would sell to some customers, some of the time, at a price below 
average cost. For example, telephony line rental has traditionally been priced below 
average cost, with higher margins on calls making up the shortfall in costs.   

In contrast, there are very few circumstances in which selling below marginal cost will 
be rational: 

� On the expectation that prices will rise. This may be the case when a product is first 
introduced, for example. In order to build market awareness, a firm might offer very 
significant introductory discounts.  

                                                        
20 We should note that ‘average cost’ in the presence of fixed costs from durable assets implies an 
assumption about the length of time it will take to recover the cost of durable assets.  
21 Short run marginal cost may spike temporarily, for example where the addition of one extra customer 
implies the need for increased backhaul capacity. However, once the capacity is installed, short run 
marginal cost will revert to its usual position below average cost.  
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� On the expectation that costs will fall. A firm may decide to sell at a loss to help build 
market share and thereby achieve economies of scale which drive reductions in 
marginal costs. 

� In order to drive sales of a related product which has a profit margin greater than the 
loss on the sale of the first product. For example, printer and toner cartridges; razors 
and razor blades. 

� As an anti-competitive practice. For example, a firm may wish to force a new 
competitor out of the market, or ward off threatened entry, by selling at a loss. 

There are two points to note. First, all except the linked sales option are temporary 
strategies. Secondly, the strategies make most sense in the context of the sale of 
goods where there is a one-off transaction. Therefore, the total loss associated with a 
sale below marginal cost is a fixed, known quantity. In contrast, telecoms services are 
rented over a period of time. Under these circumstances, the total loss associated 
with an additional sale where the rental price is below the marginal recurring cost 
depends on the period of service. That is, selling below marginal recurring cost in 
telecoms creates an open ended financial liability.  

Our proposal is to create a lower marginal cost for CPs by reducing per line recurring 
wholesale charges, but increasing other charges to compensate the incumbent for 
the loss of revenue (or to otherwise ensure that the incumbent can fully recover its 
efficiently incurred costs). It is easy to accept that a lower marginal cost generally 
creates more pricing flexibility, since it would usually be indicative of lower average 
total costs. However, in our proposal, the lower marginal cost is only achieved by 
incurring much high fixed and semi-fixed costs.  

Therefore, in order to isolate the effects of changes in total average costs, we must 
consider two scenarios in which total average costs are the same, and so the 
reduction in marginal cost in one of the scenarios is exactly offset by higher fixed and 
semi-fixed costs.  

Assuming total average costs are the same, it may seem reasonable to believe that 
the manner in which the costs are incurred is irrelevant as the level of marginal cost 
in each scenario will not affect the range of profitable pricing strategies for a CP. 
However, this is only true to the extent that total cost stays the same regardless of the 
commercial decisions taken by the CP. In reality, a CP’s pricing decisions will affect 
total costs, and so cannot be ignored. For example, if a CP’s chosen strategy calls for 
a price below marginal cost, then it can increase its profits easily by increasing price 
or withdrawing service. 

Consider the following example: in a competitive market, a CP can sell a basic 
broadband service for €10 per month, and can offer a premium TV services as an 
optional extra for €5 per month. Given this pricing, it will achieve demand of 1 million 
broadband lines, and 100,000 of these customers will take up the TV service. We 
consider two cost scenarios shown in table 2.2 below. 
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 Scenario 1 Scenario 2 

Marginal cost of 
broadband (per month) 

€9.80 €10.20 

Marginal cost of TV (per 
mmonth) 

€2 €2 

Fixed costs (per month)  €400,000 €0 

Profit given pricing of €10 
aand €5 (per month) 

€100,000 €100,000 

Table 2.2: two cost scenarios 

Given the same pricing strategy of €10 for broadband and €5 for TV, a CP would 
achieve the same volume and would make the same profit under each scenario. 
However, it is easy to see that scenario 2 is implausible. Even if there is the prospect 
of profitability in the future through the sale of the high margin TV service, the CP is 
unlikely to sell the basic broadband service to 900,000 customers at a total loss of 
€180,000. A simple strategy for increasing profits would be to increase price to these 
customers, or to terminate their services. In reality, the ease and immediacy of this 
strategy is likely to outweigh the possibility of gaining higher profits in the future from 
up-selling the optional TV to the customer base.  

The conclusion is that lower marginal costs create the opportunity to adopt a wider 
range of profitable pricing strategies – even when total costs remain the same. With 
this in mind, we should note that our proposed changes to the structure of bitstream 
tariffs are not equivalent to discounts. The objective of a discount scheme is to 
reduce total average costs. As we have just seen, there are benefits to having a lower 
marginal cost even if total average cost remains the same. However, we should also 
note that in moving to a price structure where CPs pay more upfront, there is a 
transfer of risk from incumbent to CP. As such, a discount may be justified to reflect 
the reduction in the incumbent’s costs22. Discounts are discussed further in section 
4.2 below in relation to the EC NGA Recommendation. 

2.4 Retail price innovation and consumer benefits 

Having established that a price structure which generates low marginal cost will 
create greater scope for innovative retail pricing, we next consider why this is 
important for competition and consumers. There are a number of reasons, but in 
essence these amount to the fact that greater flexibility over retail pricing will mean 
that the market can serve a greater proportion of potential demand. Willingness to 
pay for NGA based services is likely to vary widely across the population. Therefore, 
for any given price, there will be some customers who are prepared to pay a little 
more, and some who will not buy the service until the price falls. 

                                                        
22 i.e. to the extent that the incumbent’s costs include an allowance for risk, these costs will reduce if 
some of that risk is transferred to a CP. 
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If a CP can structure its retail packages such that those willing to pay a little more do 
so, then they can also price slightly lower to attract currently unserved consumers 
whilst maintaining or increasing their profits. There are a number of strategies which 
would help achieve this aim, all used in the market today for current generation 
broadband, and involving some combination of price discrimination and product 
differentiation. Examples are introductory discounts, and bandwidth or download 
limits. Product differentiation such as download limits will, in many cases, make little 
difference to costs, but will allow the CP to vary prices for essentially the same 
service.  For example, many customers would prefer to pay a little extra for a larger 
download limit than they really need for peace of mind. Therefore, two customers can 
make exactly the same use of the network, and so cause the same level of cost, but 
will pay a different price for the service.  

The key is that each customer served generates a positive margin: even the low 
rental payments more than cover per line recurring wholesale charges. Each 
customer is therefore making a positive contribution to the recovery of the fixed and 
semi-fixed costs. 

There is evidence of this effect from the market today. Where LLU operators offer 
services nationally, then they generally offer more competitive pricing and more 
comprehensive packages of services in areas where they can use their own network 
rather than the incumbent’s23. For example, the CP ‘free’ in France sells its basic 
broadband service for €29.99 per month in LLU and fibre areas, but €35.98 
elsewhere24. TalkTalk in the UK offers broadband packages outside its LLU footprint, 
but charges £15.32 per month extra.25  

The ability to adopt innovative price structures will be particularly important in the 
NGA world. We expect that a large number of NGA-based services will be sold as an 
addition or enhancement to a basic line rental service. This type of bundling already 
dominates current generation broadband markets. For example, in their most recent 
consumer research in the UK, Ofcom found that, 

for many consumers, buying a bundle was a good route to trying out a new 
service for the first time. This indicates that bundling may well be a driver of 
take-up of broadband and pay-TV services.  

                                                        
23 This is subject to the following caveat. Retail pricing and packages are of course influenced by a 
variety of factors. In terms of cost, LLU operators specifically target areas where the average total cost of 
provision is lower. Therefore, if retail prices are differentiated on a geographic basis, one would expect 
them to be higher outside LLU footprint areas. 
24 Current prices from www.free.fr  
25 See www.talktalk.co.uk for details. For more examples from the UK, see Annex 8 from Ofcom’s 
“Review of the wholesale broadband access markets 2010”. See 

http://stakeholders.ofcom.org.uk/binaries/consultations/wba/summary/wbacondoc.pdf.   



 
 
 
 

16 

[...] 45% of people with pay-TV did not have this service before subscribing to 
it within a bundle.  Similarly, 40% of people with fixed broadband in a bundle 
did not have this service before.26 

Initially, when consumer awareness of NGA services is low, willingness to pay is 
likely to be low. However, in time, this will change. It is therefore important that CPs 
can attract customers to their network with relatively low priced basic or initial offers, 
and then be able to up-sell additional services in the future.  

From a macroeconomic perspective, the effect of more connections to NGA networks 
is that there will be greater interest in developing services which require the additional 
functionality that these networks provide. In turn, more and better services will attract 
more consumers to the new networks. There is, accordingly, a positive feedback loop 
between the number of consumers connected to NGA networks and the development 
of new services. This is an example of a network effect: each additional connection 
adds to the value of all the existing connections to the network. 

Finally, the ability to target parts of the demand curve which are not currently served 
clearly helps to bridge the digital divide. Ensuring that there is a low threshold to join 
the network is perhaps the most important tool in tackling this policy issue. 

                                                        
26 Page 62, The Communications Market 2010, Ofcom. Available from 
http://stakeholders.ofcom.org.uk/market-data-research/market-data/communications-market-
reports/cmr10/?a=0  
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3 Options for achieving lower marginal cost 

This chapter explores two options for achieving a lower marginal per line cost for 
CPs: an arbitrary change in price structure which keeps revenue constant for the 
incumbent; and a pricing model which replicates the cost structure faced by CPs 
using LLU. A comprehensive assessment of alternative pricing structures is beyond 
the scope of this paper. Therefore, our conclusions are directional rather than 
absolute: we believe that the proposals made would be an improvement, but even 
better options may well exist. 

3.1  ‘Pure’ virtual pricing 

We begin by considering a simple bitstream service provided by an incumbent 
consisting of access, backhaul and all the relevant associated facilities to ensure end-
to-end connectivity between a point of handover27 to the CP and the customer 
premises. This section considers the impact of a reduction in the recurring per line 
charge for the service, whilst maintaining total revenue for the incumbent by 
increasing other wholesale charges. 

We assess the following two price structure scenarios under the assumption that 
volumes are growing constantly. 

a. high-per-line-charge: in this scenario, all the incumbent’s revenue 
comes from a recurring per line charge; and  

b. low-per-line-charge: in this scenario the per line charge is lower, and 
the shortfall in revenue is made up through a semi-fixed charge which 
recurs every 5 years.   

For any given volume, moving from the high- to the low-per-line-charge scenario 
implies a loss of revenue for the incumbent. This difference in revenue gets larger as 
volume increases. Therefore, we need to know the volume of lines in order to 
calculate the semi-fixed charges and ensure that revenue remains the same under 
the two scenarios.  

Figure 3.1 below shows the incumbent’s revenue profile under the two scenarios. We 
have assumed constant growth in the volume of lines. The size of the semi-fixed 
charge is set to ensure that total cumulative revenue is the same under each scenario 
after every 5 years. 

                                                        
27 The location of the point of handover is not important to the present discussion – it could be close to 
the customer premises or in the core network. 
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Figure 3.1: cumulative incumbent revenue under low- and high-per-line-charge 
scenarios 

Under high-per-line-charges, the incumbent’s revenue is dictated entirely by the 
number of lines sold. Under the alternative scenario, the revenue profile changes, but 
by assumption the cumulative amount of revenue collected by the incumbent is the 
same. The only difference is that CPs pay, and the incumbent receives, a lump sum28 
on a periodic basis. Therefore, the total revenue received by the incumbent shifts 
from the smooth function of volume (shown in red) to a lumpy function of volume and 
time (shown in blue). 

We now consider the impact of moving from the high- to the low-per-line-charge 
scenario for the CP and for the incumbent.  

3.1.1 Impact on the CP 

At first glance, the CP appears to be worse off under the low-per-line-charge 
scenario. At every moment before the end of each 5 year period they have paid more 
in total to the incumbent. In particular, they have been required to pay a significant 
amount of money upfront. As such, there is a transfer of risk from the incumbent to 
the CP29.  

However, the CP benefits from a lower per line marginal cost, and can therefore 
adopt a much wider range of profitable pricing strategies. This increases the scope 
for competition on the basis of innovation and differentiation. In particular, it opens a 
potentially vital business strategy of attracting a large customer base through a 
relatively low line rental, and then ‘up-selling’ higher margin services30.  

                                                        
28 This size of the lump sum depends on the forecast volume. In the example shown we have assumed 
constant growth in the volume of lines, and therefore the lump sum increases. 
29 We need to be careful about assessing risk and uncertainty using our current model since we have 
implicitly assumed perfect foresight in order to assure ourselves of revenue equivalence at the end of 
each 5 year period.  
30 For further discussion, see section 2.4. 
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The upfront costs associated with the change in price structure may be seen as a 
barrier to entry by creating economies of scale, and will therefore prevent some CPs 
from competing. To some extent this is true, but as we have seen, there is a reward 
associated with incurring the increased upfront costs and risks. This is very similar to 
the issues faced by a CP considering moving up the “ladder of investment”.31  

There are two other points to note in relation to this argument. First, one can make 
the upfront costs less of a hurdle by ensuring that the relevant charges are sufficiently 
granular. For example, if the bitstream service offered access on a regional basis, a 
CP could choose to build up to full national coverage gradually, and therefore would 
not have to incur all the upfront costs in one go. This would mirror the approach taken 
by LLU operators in building their networks.  

Secondly, given that the effect of the change in price structure is to shift the bitstream 
service further upstream, it would enable the creation of a secondary wholesale 
bitstream or resale market. Therefore, if there is demand from smaller scale CPs, the 
market should create additional downstream wholesale services which can be priced 
on a traditional per line basis.  

3.1.2 Impact on incumbent 

The revenue profile for the incumbent is shifted such that money is received sooner. 
Therefore, holding everything else constant, this reduces the risk associated with 
recovering the costs of providing the service. However, we must accept that in reality, 
everything else would not stay constant.  

Perhaps the most significant impact on the incumbent would be that, as noted above, 
the new price structure would enable CPs to offer a wider range of retail tariffs. In 
other words, it would make CPs more effective competitors by giving them greater 
independence to choose a retail tariff which does not match the bitstream pricing.  

From this perspective, the incumbent has some control over a CPs retail pricing 
under the high-per-line-charge scenario. In effect, the higher the recurring per line 
charge (as a proportion of total bitstream charges), the less scope there is for a CP to 
adopt different pricing, and therefore the greater the level of influence of the bitstream 
charges on retail pricing. In moving to the low-per-line-charge scenario, the 
incumbent loses some of this control.  

A second issue for the incumbent is cost recovery. In the low-per-line-charge 
scenario, the incumbent’s revenue becomes less sensitive to the volume of lines, but 
much more sensitive to the number of CPs. Small changes in the number of CPs can 
cause very large changes in revenue. Therefore, the potential variability of the 
incumbent’s revenue increases.  

Similarly, given that there is uncertainty over the future volume of lines, one cannot 
dimension fixed and semi-fixed charges to guarantee revenue equivalence. If a CP 
sells a smaller number of lines than expected, then the average revenue per line for 
the incumbent will be higher than the high cost scenario; but if the CP sells more than 
                                                        
31 This is not surprising since we have proposed the change in price structure in order to better match 
the cost structure of the underlying network assets. 



 
 
 
 

20 

expected, then average revenue per line will be lower. This is shown in the figure 3.2 
below. 

 
Figure 3.2: over- and under-recovery of revenue relative to the high recurring charge 
scenario 

Risks of over- and under-recovery are an unavoidable feature of the telecoms 
industry given the largely fixed nature of costs. A variety of volume and timing 
assumptions are required whenever fixed costs are recovered through simple per line 
recurring charges. These volume forecasts concern not only the number of customer 
lines to be served in the future, but the relative amounts of all the various inputs 
required to produce the service. If any of these volume forecasts turn out to be wrong, 
then revenue will not match cost. These complexities and uncertainties are intrinsic to 
the process of setting regulated prices: the regulator must try to verify all these 
costing assumptions to ensure that future revenues do match costs.  

One of the advantages of moving away from a price structure in which most costs are 
recovered through per line charges is that it reduces the sensitivity of cost recovery to 
the volume of lines. In a sense, the low-per-line-charge scenario is an example of 
greater cost orientation in pricing – to have a structure for the prices which more 
closely matches the manner in which underlying costs are incurred. This idea of 
pricing to match resource use is explored further in the following section. From the 
perspective of cost recovery, it can mean that the risks of under- and over-recovery 
are reduced.  

3.1.3 Impact on competition and investment 

A final point to note is that the increased competitive intensity associated with the 
change in price structure may be seen as damaging to long term investment 
prospects. In the sense that CPs gain access to lower marginal costs without 
investing more in physical assets, it may appear as if they are less committed to the 
long term prospects for the market. The counter argument is that although CPs are 
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not investing in their own physical assets, they are making a similar financial 
commitment through the upfront payments. In a very real sense, the CPs are 
investing in the physical assets of the incumbent32.  

Equally, to the extent that upfront payments represent underlying costs (which is the 
basis of the option discussed in the following section), the risks of short-termism are 
no different from those based on competition via unbundling today. Ultimately, a CP 
must recover its fixed costs to be profitable. The more significant the fixed (and semi-
fixed) costs, the greater the risks to a CP of an average price level closer to marginal 
costs. As a result, we believe that the proposed increases to charges to compensate 
for lost revenue will tend to offset the risks of short-termism: a very low marginal cost 
will only be achieved if the CP invests a very significant amount upfront. 

3.2 Pricing to match resource use 

In this section we consider how a change in wholesale price structure to deliver lower 
marginal costs to CPs can be justified on the basis of matching the use (and cost) of 
resources33. As discussed in the previous chapter, the production of a fixed telecoms 
service requires a range of different inputs. With bitstream services, many of these 
inputs are preassembled, and their respective costs are recovered through a simple 
per line charge. The alternative we now explore is for a CP to pay for some of the 
underlying inputs separately, and according to the manner in which they are used.  

3.2.1 A model of virtual LLU pricing 

In matching wholesale prices to underlying costs, we must decide on the level of 
granularity of the costs. That is, how far up the value chain should we look to 
determine cost structure? The closer we get to the raw, unprocessed inputs, the 
higher will be the proportion of fixed costs. Given the relative success of copper LLU, 
we believe that a good starting point is to consider the cost structure faced by an LLU 
operator. Therefore, we first define a stylised model of the costs incurred by a CP 
using LLU assuming they rent backhaul capacity from the incumbent or a third party. 
We consider only the most significant drivers of cost:  

� line rental and connection;  

� one off costs associated with enabling the provision of service from an exchange – 
DSLAM capex and installation, backhaul installation and one-off collocation costs;  

� recurring costs driven by the number of exchanges enabled – backhaul rental (also 
driven by choice of backhaul bandwidth), space and power rental; and 

� common recurring costs (i.e. driven by the provision of service per se) - operating 
and maintenance, systems interface costs, overheads. 

Ultimately, we want to generate a price structure for NGA bitstream which creates the 
same cost structure for a CP as that of a copper LLU operator today. Clearly, the 

                                                        
32 See section 3.2.2 on the relationship between the proposed change in pricing structure and co-
investment. 
33 As previously noted, this can be seen as an argument for genuinely cost oriented pricing, i.e. pricing 
which genuinely reflects the cost of resources used in the production of the service. 
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network components will be different for NGA bitstream, but if we abstract sufficiently, 
NGA and the current generation network share the same cost drivers for components 
which perform the same function. This is shown in figure 3.3 below, which applies 
these LLU costs categories to a generic network architecture. The passive access 
element could be a physical fibre, a combination of dedicated fibre and wavelength 
(as in GPON), or the copper sub-loop in the case of FTTC. The location of the 
aggregation point can therefore vary depending on network architecture.  

 
Figure 3.3: cost drivers in bitstream access provision 

With these broad categories of cost in mind, we can now map the costs to a specific 
price structure for bitstream. Pricing will consist of a combination of fixed and 
recurring charges relating to the number of aggregation areas served, the amount of 
backhaul bandwidth (per aggregation area), and the number of lines served. 
Common costs will need to be recovered through a mark-up to these prices. In the 
interest of achieving a lower marginal cost for the CP, and matching the underlying 
cost structure, we would suggest that such mark-ups are not applied to the recurring 
per line charges.  

Under our proposal, a CP would pay separately for all the items listed in table 3.1 
below. As a result, the line rental element of the bitstream charge would be a much 
smaller percentage of the total, resulting in a relatively lower marginal cost to the CP.  
Equally, since the incumbent receives revenue in a manner which more closely 
reflects the way in which costs are incurred, the risk of under-recovery should be 
reduced. In essence, there is a transfer of risk from the incumbent to the CP, which 
may help to justify NGA investments.  
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 Per line Per aggregation 
area served 

Bandwidth per 
aggregation area  

Fixed Connection Installation None 

Semi-fixed None Active equipment 
capex 

None 

Recurring Line rental Power and colo; 
maintenance and 

repair 

Backhaul 

Table 3.1: elements of the proposed charging structure 

A final point to note is that, thus far, we have not assumed that the CP actually 
controls the relative proportions in which the underlying inputs are used. They merely 
pay for them on a different basis. In order to generate control over technical 
characteristics, and therefore to create new services, it is vital that CPs are able to 
use the inputs in different proportions. The most obvious example is backhaul: in 
order to deliver services requiring greater reliability, such as voice services or video 
streaming, it is important that the CP be able to allocate additional backhaul 
bandwidth per customer line. 

3.2.2 Relationship to co-investment 

The idea explored in the previous section is that pricing should reflect the manner in 
which underlying costs are incurred. In the extreme, pricing could mirror this cost 
structure precisely: where there are fixed costs for the incumbent, a CP pays a one-
off upfront fee; wherever the incumbent installs extra equipment, the CP pays a share 
of the costs; etc. This amounts to the idea of co-investment which has been 
discussed by a number of NRAs and was referred to in the recent EC 
recommendation on NGA networks34. 

Co-investment transfers a significant proportion of the risk associated with investing 
in NGA from the incumbent to the CP. As a result, the CP ought to benefit from a 
marginal cost which is similar to that incurred by the incumbent. 

We can show the full range of options for wholesale price structure on the value chain 
chart introduced in chapter 1. The furthest upstream option is co-investment where 
the price structure matches the very high proportion of fixed costs associated with 
physical network infrastructure investment. Moving downstream, an increasing 
proportion of costs are distributed as depreciation charges and recovered through 
recurring wholesale per line charges. As the proportion of cost recovered through per 
line charges increases, the scope to offer differentiated retail pricing reduces. 
Ultimately, a CP is simply reselling an identical product at a very similar price, but 
under a different brand.  

                                                        
34Commission Recommendation of 20 September 2010 on regulated access to Next Generation Access 
Networks, 2010/572/EU. 
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Figure 3.4: wholesale price structure and the fixed telecoms value chain 
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4 The debate so far 

This chapter provides a brief overview of the proposed regulatory solutions to the 
issue of wholesale access to NGA networks. Throughout this paper we have 
assumed that investment in NGA will take place to some degree, and have focussed 
on the issue of access to these new networks. In addition to this issue, regulators 
have also been concerned with the incentives to invest in building NGA networks.  

It has become clear from these discussions that there is a trade-off between 
promoting investment in NGA networks and promoting competition through regulated 
access to the networks. This trade-off creates uncertainty over the future course of 
regulation. In particular, proposals to create an environment more conducive to 
investment are taken to mean that competition will become weaker. Therefore 
regulators have been keen to stress that they will continue to support competition. 

We believe that our proposal for a different structure for bitstream pricing can help to 
balance the trade-off, and therefore help to reduce regulatory uncertainty, by creating 
additional options for wholesale access. Pricing structure is more flexible than 
product design and the location of physical points of access. This makes it possible to 
create additional rungs on the ladder of investment. This helps to create options 
which both support effective competition and maintain (or even improve) incumbent 
incentives to invest. Therefore, we position our proposal as an addition to, rather than 
replacement of, the existing NRA proposals. 

In the following section we provide a review of the economics of access to various 
different types of NGA network. In light of this, we consider the EC NGA 
recommendation, and then discuss some of the proposals from NRAs for virtual 
unbundling services.  

4.1 The economics of NGA access 

At the conceptual level, there are four basic designs for NGA networks: 

1. Fibre to the cabinet 

2. GPON - fibre to the home  

3. WDM PON – fibre to the home 

4. Point to point fibre to the home 

Table 1.1 in the executive summary shows the economic and technical feasibility of 
physical unbundling under these network architectures relative to LLU.  Under FTTC 
and GPON, the physical location where a CP would need to connect to the network in 
order to unbundle passive network components lies very close to the customer 
premises. The economics of access in these circumstances are roughly equivalent to 
unbundling exchanges in sparsely populated areas in current generation networks: 
costs are high relative to the number of potential customers, and therefore duplication 
of infrastructure by a number of competing CPs is not financially viable. Therefore, 
under these network architectures, it is likely that bitstream products will be required 
to support competition in many areas. 
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WDM PON technology holds out the prospect of wavelength unbundling. 
Wavelengths represent uncontended bandwidth, and provide a good approximation 
to (and for many uses, indistinguishable from) a physical fibre connection. 
Wavelengths can, in theory, be ‘unbundled’. That is, a single wavelength representing 
pure uncontended bandwidth to a single customer can be handed over to a CP, 
leaving the CP to specify the services running over the connection almost without 
constraint.35 

However, the technology is still in its infancy with standards yet to be agreed. It is 
therefore likely to be some time before it becomes a genuine option for real world 
deployment.  

From the perspective of a CP currently using LLU, point to point FTTH provides the 
closest equivalent to the current network architecture and the possibility of a smooth 
transition to the new network. Point-to-point fibres are likely to terminate at, or in the 
vicinity of, the local exchange, and can be unbundled in a manner equivalent to the 
copper network.  

Without doubt, the option of fully unbundling point to point fibre is likely to deliver the 
most robust forms of competition. It would generate least disruption to the business 
model of established competitors, and it delivers perhaps the greatest 
scope/opportunity to engineer competing services to the desired specification. As 
shown in the recent WIK-Consult study36, P2P FTTH networks do not necessarily 
cost significantly more to build than PON networks. 

However, from a practical perspective, few incumbents are actually planning to build 
P2P FTTH networks for the residential sector. Even those planning to use this 
technology will not deploy it everywhere. Our conclusion is that under almost all 
realistic NGA roll-out scenarios there will be significant demand for bitstream services 
to support competition.  

To date, bitstream services have had little success in enabling effective competition. 
As a result, regulators have adopted one, or both, of two positions: 

� that regulation should intervene to help improve the business case for physical 
unbundling; and/or 

� that bitstream services should be improved to allow CPs to compete more effectively 
by ensuring that bitstream shares the technical characteristics of passive 
infrastructure access. 

The EC recommendation, considered in the following section, sits very much in the 
former category; and the virtual unbundling proposals from the Austrian, Danish and 

                                                        
35 Furthermore, since the wavelength can be transmitted without material degradation of signal 
considerable distances (and with appropriate regeneration, can be transmitted for vast distances), WDM 
creates the possibility of genuinely ‘virtual’ physical unbundling – that is, the CP would gain access to the 
network in a manner that was functionally very similar to physical unbundling, but be able to do so 
remotely. The physical proximity of the CP to the customer would have no bearing on the functionality of 
the access connection. 
36 Op. cit. 
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UK NRAs in the latter. Our proposal can be seen as an extension of the second 
position to cover pricing: bitstream pricing should ensure that CPs face a structure of 
costs as-if they were using physical unbundling.  

4.2 European Commission Recommendation on NGA networks 

The recent recommendation focuses heavily on passive infrastructure access as the 
optimal solution. It requires that NRAs consider requirements to mandate access to37: 

a. Underlying civil infrastructure such as duct and poles; 

b. The terminating segment in the case of FTTH; 

c. The entire fibre loop in the case of P2P FTTH; and 

d. The copper sub-loop (in FTTN/FTTC deployments). 

In addition, the recommendation suggests that, if permissible under national laws, the 
SMP operator should be required to deploy multiple fibre lines in the terminating 
segment and additional duct capacity to cater for demand from other operators38. 

The recommendation implies that active access remedies are relevant only to market 
5 – that for wholesale broadband access. Here, the EC notes the need for wholesale 
products to reflect the full range of capabilities of the NGA network in order to allow 
CPs to compete effectively. We interpret this to mean that such wholesale products 
(which we have referred to as bitstream services) should allow a CP to control the 
technical characteristics of the service, such as the bandwidth allocated per user.  

Annex 1 of the recommendation provides detail of how cost orientation should be 
implemented for the pricing of both passive and active access products. This 
concentrates on the issue of the appropriate allowance to make for investment risk. 
The recommendation is that a risk premium should be added to the cost of capital to 
take account of a variety of factors which contribute to the uncertainty of investment 
in NGA networks.  

The final part of the annex deals with price discounts based on term or volume 
commitments. The conclusions are that such schemes are acceptable to the extent 
that the discount reflects only the reduction in the average cost per line which results 
from a transfer of risk from the incumbent investor to the CP39.  

We conclude that there is nothing in the EC recommendation to prevent the adoption 
of the pricing model proposed in this paper. In fact, given that this form of pricing 
implies a greater proportion of upfront payments, it would have a similar effect to a 
volume/term commitment scheme, and therefore could result in a reduction in the risk 
of the incumbent’s investment. As such, and in accordance with Annex 1 of the 
Recommendation, this may justify a discount (i.e. a reduction in the average price 
level). However, it is important to stress that our proposal does not equate to a 
discount scheme. 

                                                        
37 For more detail, see paras 13-30. 
38 Paras 16 and 21. 
39 Sections 7 and 8 of Annex 1. 
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4.3 Virtual unbundling 

Three NRAs, in Austria, Denmark and UK, have now either proposed or implemented 
wholesale access remedies which are virtual versions of physical unbundling. The 
basic premise is that physical unbundling provides the greatest level of control for 
CPs, but that a significant degree of control could be provided using active access 
products. Therefore, in areas where physical unbundling is not economically viable, 
the incumbent should introduce ‘virtual unbundling’ services which try to replicate the 
levels of control that a CP would have achieved if they were physically unbundling. 
Our analysis focuses on the first of these proposals: Ofcom’s analysis of the UK 
wholesale local access market40.  

Ofcom concluded that in many areas passive infrastructure access was unlikely to 
support effective competition. As a result, Ofcom considered in some detail what an 
active wholesale access service would need to look like in order to support effective 
competition given the current market conditions in the UK.  

Ofcom concluded that, given BT’s roll-out plans and the current deployment of 
network infrastructure by LLU operators, that competition in the UK would be best 
served by a virtual unbundling product41. They therefore defined a conceptual 
service, referred to as VULA (Virtual Unbundled Local Access)42. VULA is designed 
to replicate the control that LLU operators have over technical characteristics of the 
service, and therefore to match the scope to compete that LLU has created for CPs. 
In this regard, Ofcom note that, 

the most effective way to support the development of downstream competition 
would be to provide significant scope for alternative providers to innovate and 
differentiate in how they package and deliver services.43 

                                                        
40 See http://stakeholders.ofcom.org.uk/consultations/wla/ 
41 In the statement to the Review of the wholesale local access market, October 2010, Ofcom writes 
(para 1.26): 

At this point, we consider that VULA is likely to be the main basis for NGA competition over 
BT's network, to supplement the continuing effectiveness of LLU, over at least the next four 
years. Our economic analysis suggests that VULA is very likely to be the most cost-effective 
NGA remedy and the remedy most likely to emulate the level of competition currently delivered 
by LLU. 

42 This is first discussed in the consultation to the Review of the wholesale local access market, March 
2010. http://stakeholders.ofcom.org.uk/binaries/consultations/wla/summary/wlacondoc.pdf 

At paragraph 1.19 Ofcom states that: 

The intention is that VULA would provide access to the NGA network in a way that is similar to 
how LLU provides access on the CGA network. However, rather than providing a physical line, 
VULA would provide a virtual connection that gives OCPs a dedicated link to their customers 
and substantial control. 

43 Para 8.10, statement to the review of the wholesale local access market 
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In order to generate this scope to innovate, Ofcom describe a number of 
characteristics that a VULA service should have44: 

a. Local access – the point of interconnection should be physically close 
to the end user premises. 

b. Service agnostic – the access should not be specific to any service – it 
should simply provide access to bandwidth. 

c. Control over access in terms of QoS – it should allow CPs to control 
the way in which packets are prioritised and therefore allow CPs to 
offer services which require different levels of QoS. 

d. Uncontended between subscriber and point of handover – despite 
being provided over shared infrastructure, the bandwidth should be 
uncontended. 

e. Control of CPE – the CP should be able to specify the equipment used 
in customer premises.  

Broadly speaking, there is consensus around the fact that a wholesale service with 
these characteristics would create enough control to allow a CP to differentiate its 
services from a technical perspective. In the Austrian version of virtual unbundling, 
there is an additional requirement that CPs should be able to create multicast 
services. 

In terms of VULA pricing, Ofcom concluded that BT should be allowed to price as 
they see fit given the early stage of development of the market, and because the 
price would be constrained indirectly by competition from both NGA services from 
Virgin Media and current generation access services45. As a result, they did not 
consider the structure of VULA pricing in any detail46. 

The question we now address is whether the pricing a VULA service is likely to 
deliver a low marginal cost per line to CPs. We expect that it would, but only to the 
extent that the ‘local’ requirement ensures that the service covers only a small 
amount of infrastructure (from the aggregation point to the customer premises in the 
terms of figure 3.3 in the previous chapter). Equally, given that this is perhaps the 
most expensive part of the network and the part which is the focus of NGA 
investment, there may still be a considerable rise in the per line element of charging 
relative to LLU on the copper network. 

For this reason, it is important to note that the change in pricing structure that we 
argue for is not dependent on bitstream services being provided ‘locally’. Part of the 

                                                        
44 For further details, see, for example, paras 7.231-7.248 in the consultation to the Review of the 
wholesale local access market.  
45 However, Ofcom did note that BT would still be subject to ex post Competition Law regulation, and 
they did impose a requirement that VULA prices (and other terms and conditions) be fair and 
reasonable.  
46 They do note, however, in the market review consultation, that they believed it would be appropriate 
for BT to test a number of different price structures such as tiered pricing whereby different quality levels 
or bandwidths are priced at different levels. See, for example, paras 7.252-7.253, op. cit.  
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purpose of this paper is to explain that the choice of pricing structure for bitstream 
services can be made independent of the underlying network. Therefore, we believe 
that a bitstream service could have all of the requirements listed above without being 
provided locally, but would then need to be priced with an appropriately low per line 
recurring charge. The local requirement is likely to create an effective ceiling on the 
per line element of charges, but this perhaps does not go far enough to create a low 
marginal cost for CPs, and ensure effective competition. 
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5 Conclusions and recommendations 

Price regulation of wholesale access serves three potentially conflicting purposes: 

a. to protect against the abuse of monopoly power through excessive 
pricing; 

b. to promote competition; and 

c. to encourage investment.47 

In practice, regulated prices are usually set at some measure of average total cost. 
Assuming these costs are ‘efficiently incurred’, pricing at this level will ensure that the 
incumbent cannot make excessive returns, and efficient downstream competitors 
should be able to run financially viable operations. This covers objectives a and b, 
and c to the extent that it refers to investment in downstream markets. There is 
potentially a trade-off between the achievement of these objectives and encouraging 
investment within the regulated market. If it is difficult to achieve ‘efficiency’, then it 
will be difficult to make a return on investment. Hence, one can argue for slightly 
higher prices in order to fulfil objective c. 

In light of this trade-off, it is difficult to make an unambiguous case for any particular 
pricing model. Therefore, we set the following criteria to enable an objective 
assessment of our proposed alternative wholesale pricing structure, but acknowledge 
that to some extent our recommendations reflect a judgement as to the relative merits 
of promoting competition and investment. 

The two most important criteria are: 

� Cost recovery: the regulated incumbent should be allowed to recover all relevant 
costs which have been efficiently incurred (and only costs which have been 
efficiently incurred). Costs should include a reasonable return on the capital 
employed, and where appropriate this should be adjusted to account for the risk 
associated with the relevant investment.  

� Effective competition: the pricing of the wholesale access service should enable CPs 
to compete effectively (with the downstream operations of the incumbent). Effective 
competition implies the ability to create and deliver new services with pricing which 
attracts customers. 

                                                        
47 These three objectives are derived from Article 13 of the Access Directive (2002/19/EC) which 
concerns a NRA’s remit to impose price controls. It states that price controls may be needed where 
market conditions indicate that lack of competition might allow an operator “to sustain prices at an 
excessively high level, or apply a price squeeze, to the detriment of end-users.” It also notes the 
importance of investment, stating that NRAs “shall take into account the investment made by the 
operator and allow him a reasonable rate of return on adequate capital employed, taking into account 
the risks involved.”  It goes on to require that any price regulation “serves to promote efficiency and 
sustainable competition and maximise consumer benefits.”  
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In addition to these two key criteria, it would be beneficial (but not essential) if pricing 
were to have the following attributes. 

� Risk sharing: there are potential benefits in allowing CPs to share in the risk of 
investment in NGA networks – both in terms of promoting competition and 
investment.  

� Technology/network architecture neutral: there are likely to be a variety of different 
technologies and network designs in operation for the foreseeable future (including 
the current generation network). It is therefore important that future wholesale 
products and their pricing be applicable to a wide range of these different networks.  

� Indifferent to demographics: in an ideal world, a wholesale access product and its 
pricing would be sufficiently flexible to allow a CP to use it to serve an entire country 
– despite the wide variations in local conditions.  

We assess the proposed price structure against these criteria in the sections below. 

5.1 Cost recovery and risk sharing 

In moving away from revenue which is almost entirely dictated by the volume of lines 
to revenue which is a function of a range of different volumes (such as the number of 
CPs, the amount of backhaul used, amount of equipment installed, etc), expected 
revenues become more sensitive to changes in volume. At first, this appears to 
represent an increase in risk for the incumbent. However, assuming pricing can be 
tied more closely to underlying costs, the risks to cost recovery may actually reduce. 
In essence, there is a transfer of (retail) demand risk from the incumbent to the CP48, 
as the incumbent is able to pass through some of its fixed costs as they are incurred 
rather than having to wait until retail demand materialises.  

In addition, to the extent that bitstream services are offered (and priced) on a 
geographically disaggregated basis, the volumes which drive revenues will tend to be 
larger. This will tend to reduce the sensitivity of total revenue and cost recovery to 
discrepancies between expected and actual volume. For example, if CPs paid a fee 
to enable the provision of service on an exchange by exchange basis (for example, to 
cover costs for access transmission/switching equipment), this would clearly create 
much more granularity in revenues relative to a fee to enable services nationally.  

Therefore, with suitably designed prices, it should be possible to ensure that cost 
recovery for the incumbent is at least as effective as it is under traditional bitstream 
pricing. 

                                                        
48 As we have noted, in the extreme, if prices fully match cost structure then we have something 
equivalent to co-investment. This clearly involves a significant transfer of risk. 
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5.2 Effective competition 

There is often little scope for meaningful differentiation of basic access services in 
telecoms, and therefore innovation is more likely to be driven by the bundle of 
services offered to the consumer and the pricing of this bundle. Therefore, the 
structure of prices of the various elements of the bundle takes on extra significance, 
and the ability to change this structure becomes an important aspect of innovation. 

The main argument that we put forward in this paper is that the per line recurring 
wholesale charges set an effective lower limit on retail pricing. Therefore, to enable 
innovative retail pricing, which has been a key feature of LLU based competition, 
bitstream pricing should be structured to match the relatively low recurring per line 
charges faced by LLU operators today. This implies increasing, or introducing, 
charges which do not relate to the number of lines served.  

It could be argued that there is a risk that the increased upfront charges will act as a 
barrier to entry and therefore curtail competition. Whilst it is undoubtedly true that 
higher upfront payments will create economies of scale, and imply greater risks for 
CPs, this is merely a reflection of the structure of underlying costs. Paying higher fees 
upfront simply mirrors the risks associated with investment in physical network 
infrastructure. In the case of our proposed pricing structure, the benefit to the CP of 
making this financial commitment is access to a lower marginal cost, and the ability to 
compete more effectively. 

In effect, the change in pricing structure moves the wholesale product further 
upstream. As such, another counter to the risk of reduced competition is that it would 
allow CPs to create wholesale products which sit further downstream and are priced 
on a per line basis.  

Finally, the flexibility over the size of the shift to upfront fees means that it is possible 
to fill gaps in the ladder of investment where the network architecture implies a big 
jump from one rung to the next. For example, the investment required for sub-loop or 
GPON unbundling is often prohibitive, whereas traditionally priced bitstream services 
generally leave little scope for competition. An alternative priced bitstream service 
may still require considerable upfront investment, but the level can be adjusted to 
ensure competitive entry is viable. 

5.3 Network and demographic indifference 

One of the advantages of bitstream is that it can be neutral to the underlying design 
of the network in a way which is not possible for physical access remedies. At least in 
terms of the presentation of the service to the CP, bitstream does not have to vary 
between different access network architectures. It may be that pricing ought to 
change to reflect the differences in the underlying network, but as we have shown 
above, the idea of paying for different network elements according to the incumbent’s 
cost drivers is a general one. It applies regardless of the design of the network, and 
therefore it should always be possible to design a price structure which results in low 
recurring per line charges to CPs.  
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Equally, it is possible to change the design of the bitstream service to ensure that it is 
viable across a wider range of demographics than has traditionally been the case. 
One of the key determinants of financial viability of an access method is the cost of 
backhaul. In densely populated areas, it will be possible for CPs to purchase 
dedicated backhaul capacity. Whereas in other areas, shared backhaul bandwidth 
will be the only option. There is no reason why a suitably designed bitstream service 
should not offer both options; and crucially, that the shared backhaul offer be priced 
on a similar basis (for example, rental per amount of bandwidth per exchange) to 
dedicated backhaul.  

5.4 Recommendations 

We believe that the pricing proposal outlined in this paper would help to ensure that 
bitstream services can be used to support truly effective competition over NGA 
networks. However, the threat of increased, or more effective, competition is likely to 
mean that incumbents do not choose to offer this form of pricing voluntarily. 
Therefore, we recommend that NRAs include pricing structure as part of the 
assessment of cost orientation requirements for bitstream services. Ultimately, we 
believe that where passive access remedies are not viable, NRAs should mandate 
bitstream access with a price structure that delivers low marginal cost to CPs. 

We view this as the sole regulatory remedy required in these areas in the 
access/broadband value chain. That is, no further remedies would be required 
downstream. Demand for wholesale access services priced on a traditional per line 
basis would be served by CPs using the regulated bitstream service. This is 
analogous to areas where competition based on passive remedies is effective and 
therefore regulated bitstream access is no longer required. 

It should be noted that the proposal is compatible with a retail minus approach to 
price regulation. However, retail minus tends to imply a wholesale tariff structure 
which maps onto that found in retail markets – i.e. precisely what we are trying to 
move away from. It is important to remember that retail minus is simply a method of 
setting the price level, with the ‘minus’ chosen to reflect the costs of efficient 
downstream operations. Although it is much simpler, and therefore more transparent, 
to use retail minus in the context of a wholesale tariff structure which matches the 
retail price, it is not necessary. 

Similarly, one potential concern with the proposed approach is that it would create 
additional complexity for regulatory bodies trying to prevent margin squeeze since a 
simple comparison with retail prices is no longer possible.  Such simple tests are 
certainly not possible for the majority of today’s upstream remedies such as LLU, and 
our proposal is ultimately to make bitstream pricing look more like that of an upstream 
remedy. From this perspective, the design and application margin squeeze tests will 
be no more difficult than they are today.  

In conclusion, we believe that the best chance of having effective competition over 
the widest possible area, and the greatest scope for innovative competition, will be 
delivered by requiring bitstream services which meet the following two criteria: 
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� they must allow CPs to control the technical characteristics of network services; and  

� the recurring per line charges should form a relatively small proportion of the total 
charges to a CP.  
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