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1. Introduction 
1.1 In this volume we set out the findings of our review of wholesale leased line services, 

known as the Business Connectivity Market Review (BCMR). The review assesses 

competition for wholesale leased lines throughout the UK up to April 2021. Where we find 

an operator to have market power, we impose remedies that address our competition 

concerns, protect consumers, and promote competition.  

1.2 We have explained in Volume 1 the broader context for this review, that we must set out 

Ƙƻǿ ǘƘŜ ōǳǎƛƴŜǎǎ ŎƻƴƴŜŎǘƛǾƛǘȅ ƳŀǊƪŜǘ ǿƛƭƭ ōŜ ǊŜƎǳƭŀǘŜŘ ƴƻǿΣ ƛƴ ŀ ǿŀȅ ǘƘŀǘ ŀŘŘǊŜǎǎŜǎ .¢Ωǎ 

market power over the next two years, and reflects the wider strategy of securing network 

investment by promoting competition to deliver long-term consumer benefits.  

1.3 Consumer demand for data-hungry services, business demand for secure, high-speed 

connections, and the rollout of new 5G mobile networks all increase the need for 

investment in our telecoms infrastructure. This demand, facilitated by our work to make it 

cheaper and easier to build new networks, provides a potential long-term solution to our 

competition concerns in markets where BT has significant market power (SMP). New multi-

service fibre networks will help to meet the needs of consumers, businesses and the 

telecoms providers that serve them.  

1.4 In this review we have imposed regulation that reflects competition in the geographic 

markets identified. We have relaxed regulation in areas where BT faces competition from 

two or more rival networks. In areas where BT faces competition from fewer than two 

rivals, we have imposed regulation that provides protection for customers who rely on 

wholesale inputs from BT and, in line with our strategy to promote competition from rival 

networks, gives investors confidence to make long-term commitments.  

1.5 In setting prices, we have considered maintaining incentives for rivals to invest in new 

networks, and protecting BT customers from excessive prices. By capping prices at current 

levels, we have addressed both our immediate concern that BT could charge excessive 

prices and our longer term goal of promoting competition.  
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Our key decisions and conclusions are: 

We have defined two product markets for contemporary interface (CI) services 

(connections over fibre typically using an Ethernet interface): 

¶ CI Access services, which are the connections to end-user business sites (such as office 

buildings or mobile base stations); and  

¶ CI Inter-exchange connectivity services, which consists of the connections between BT 

exchanges in different geographic areas (such as between towns and cities). 

For each of these we have identified a single product market covering all bandwidths.  

In the CI Access services market, we identify separate geographic markets, based on 

network competition. We have concluded that BT has SMP in CI Access services in each of 

the geographic markets we have identified across the UK, except in the Central London 

Area (CLA) and the Hull Area.  

In the CI Inter-exchange connectivity services markets, we have decided that BT has SMP 

at its exchanges where it faces competition from fewer than two other operators. 

We have decided to remove all regulation from legacy traditional interface (TI) services. 

This overview is a simplified high-level summary only. The decisions we have taken, and 

our reasoning are set out in the full document. 

 

The key remedies we are imposing in these markets are: 

For CI Access services: 

¶ In areas where BT faces competition from two or more rivals, we are imposing 

minimal price controls and removing standards for quality of service.  

¶ In areas with limited competition (BT Only or BT+1 competitor), we are keeping prices 

flat and have strict standards for quality of service at all bandwidths. 

In the CI Inter-exchange connectivity markets: 

¶ At exchanges where BT faces competition from fewer than two competitors, we are 

keeping prices flat and have strict standards for quality of service at all bandwidths. 

¶ At exchanges where BT faces no competition and there are no rival networks close by, 

we require BT to provide access to dark fibre at cost.1 

This overview is a simplified high-level summary only. The decisions we have taken, and 

our reasoning are set out in the full document. 

1.6 In the Hull Area, where KCOM is the incumbent, we have found KCOM has SMP for 

wholesale services, but no longer has market power for retail services. So, we are 

withdrawing all retail-level regulation, but maintaining wholesale regulation. 

                                                           

1 5ŀǊƪ ŦƛōǊŜ ƛǎ ǿƘŜǊŜ ŀ ŦƛōǊŜ Ƙŀǎ ƴƻ ŜƭŜŎǘǊƻƴƛŎǎ ŀǘǘŀŎƘŜŘ ǘƻ ΨƭƛƎƘǘΩ ǘƘŜ ŦƛōǊŜ ŦƻǊ Řŀǘŀ ǘǊŀƴǎƳƛǎǎƛƻƴ ƛΦŜΦ ƛǘ ƛǎ ǇŀǎǎƛǾŜΦ  
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Our market analysis  

1.7 In this review, we differentiate between the services BT provides to connect end-user sites 

(CI Access services), and the core and backhaul services that connect between its 

exchanges (CI Inter-exchange connectivity services) as illustrated in Figure 1.1. 

 Figure 1.1: Access, backhaul, and core connectivity 

 

CI Access services 

1.8 Once a supplier has connected its network to a customer site (such as an office), it can 

offer services at any bandwidth and can change between providing different bandwidths 

quickly and at minimal cost. We therefore find a single product market at all bandwidths 

for CI Access services.  

1.9 To understand how competition varies geographically we have divided the UK into areas 

based on the number of competing networks. We categorise the areas as: 

¶ BT Only; 

¶ BT+1 competitor; and 

¶ BT+2 or more competitors ς high network reach (HNR) areas 

1.10 We have analysed the high network reach areas in particular detail.  

1.11 The potential for competition increases the more networks a customer has close to their 

ǇǊŜƳƛǎŜǎΦ IƻǿŜǾŜǊΣ ǿƘƛƭŜ ƛƴ ǘƘŜƻǊȅ ƛǘ ƛǎ ǇǊƻŦƛǘŀōƭŜ ŦƻǊ .¢Ωǎ ǊƛǾŀƭǎ to dig short distances to 

connect new customers, in practice they rarely do so. We find that it is only in the CLA that 

rivals use their own networks to a large extent. Although BT has a relatively high market 

share in the CLA, we expect these widespread rival networks to impose a competitive 

constraint on BT. The unrestricted passive infrastructure access remedy we have imposed 

will further enhance their ability to do so.2 We find that effective competition in the CI 

Access services market is limited to the CLA and that BT has SMP in the rest of the UK, 

excluding the Hull Area. 

                                                           

2 See Volume 1, the Passive Infrastructure Market Review (PIMR). 
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CI Inter-exchange connectivity services 

1.12 To use wholesale access remedies (whether for home broadband or for leased lines), 

telecoms providers need to connect their own networks to BT exchanges. This connectivity 

is critical to the effectiveness of our remedies in the CI Access services market.   

1.13 BT has almost 5,600 local exchanges and faces competition from fewer than two 

competitors at around 5,000 of these. As a result of our analysis, we have concluded that 

BT has SMP at these locations.  

Legacy services 

1.14 The market for low bandwidth (up to 8 Mbit/s) legacy traditional interface (TI) leased lines 

is declining rapidly. We have decided that regulation is no longer justified for these services 

and we are deregulating low bandwidth TI services throughout the UK, including the Hull 

Area. 

Our remedies 

1.15 Access-based competition, which has been the focus of our previous reviews, has been 

successful in driving retail competition but it can only go so far and depends on continuous 

regulation of an incumbent monopolist. Given the ongoing investment in new fibre 

infrastructure, we think our new approach will deliver greater benefits for consumers, by 

providing a potential long-term solution to our competition concerns. The remedies we 

impose in this review must ensure that competing providers can have confidence in the 

investments they have already made and have planned, and will continue to build their 

own networks where it is economic to do so rather than buying wholesale services from 

BT. These remedies are summarised in Table 1.2 and described in more detail below. 

Reducing regulation where there is more competition 

1.16 Our geographic analysis for CI Access services shows there are places outside the Central 

London Area where BT faces competition from two or more rivals. These high network 

reach areas include parts of Birmingham, Bristol, Edinburgh, Glasgow, Leeds and 

Manchester.  

1.17 While we find that BT has SMP in these areas, we think the extent of competition from 

rival networks justifies lighter regulation. We have not imposed a charge control or quality 

ƻŦ ǎŜǊǾƛŎŜ ǎǘŀƴŘŀǊŘǎ ŦƻǊ .¢Ωǎ ǿƘƻƭŜǎŀƭŜ ǎŜǊǾƛŎŜǎ ƛƴ ǘƘŜǎŜ ŀǊŜŀǎΣ ǘƻ ƎƛǾŜ .¢Ωǎ ǊƛǾŀƭǎ ŀ ǎǘǊƻƴƎŜǊ 

incentive to build their own networks, enabled by acŎŜǎǎ ǘƻ .¢Ωǎ ŘǳŎǘǎ ŀƴŘ ǇƻƭŜǎΦ  

Protecting customers where network competition is unlikely 

1.18 Where BT does not face competition from two or more rivals, the prospects for short-term 

competition are low, although this may change as duct and pole access becomes 

established. In these areas, we have fixed current prices for active services to protect 



2019 PIMR and BCMR Statement: Volume 2    

7 

 

ŎǳǎǘƻƳŜǊǎ ŦǊƻƳ ŜȄŎŜǎǎƛǾŜ ǇǊƛŎŜǎΣ ǿƘƛƭŜ ƎƛǾƛƴƎ .¢Ωǎ ǊƛǾŀƭǎ ŎƻƴŦƛŘŜƴŎŜ ƛƴ ǘƘŜƛǊ ŎǳǊǊŜƴǘ ŀƴŘ 

planned investments.  

1.19 Fixing prices at current levels also addresses our specific competition concerns for services 

at speeds over 1 Gbit/s. We expect demand for these services to continue to grow as 

networks expand and data consumption increases ς including mobile networks increasing 

their capacity to facilitate 5G rollout. We are concerned that BT might selectively increase 

prices for services over 1 Gbit/s where competition is weak or non-existent, and reduce 

prices to give it a competitive edge in areas where competition is more likely to emerge.  

Dark fibre for inter-exchange connectivity 

1.20 We are imposing unrestricted passive infrastructure access to the Openreach network, 

which we expect will enable network-based competition in a significant proportion of the 

UK to emerge over time.  

1.21 There are some areas where duct and pole access is unlikely to have a material impact on 

competition. In the BCMR, we have focused on inter-exchange connectivity routes from 

the circa 3,700 exchanges where BT faces no competition from rival operators and there 

are no rival networks within 100m, making network extensions unlikely. Rival networks are 

too far from these exchanges to make it economically viable to serve them, even with duct 

and pole access. This means telecoms providers who purchase wholesale access services 

from these exchanges have no choice but to use BT as their supplier. Given the low 

likelihood of network competition, we are imposing a requirement for dark fibre at cost for 

inter-exchange circuits that connect to these locations. 

1.22 We have decided not to extend the requirement for dark fibre further in this review, to 

allow the market to develop in areas where we think our unrestricted duct and pole access 

proposals will stimulate investment in new networks. 

1.23 Nonetheless, it is likely there will be other areas where duct and pole access will not lead 

to greater network competition. In 2021, when we conduct our wide-ranging review, we 

will assess additional areas where dark fibre may be an appropriate remedy.  

Continuing controls over quality of service 

1.24 In our view, the ǊŜƎǳƭŀǘƛƻƴ ǿŜ Ǉǳǘ ƛƴ ǇƭŀŎŜ ƛƴ нлмс ƛǎ ǿƻǊƪƛƴƎΣ ŀƴŘ hǇŜƴǊŜŀŎƘΩǎ ǇǊƻƎǊŜǎǎ ƛǎ 

encouraging. However, it is too early to relax or withdraw quality of service regulation. 

Performance can and should continue to improve, and we are imposing regulation that 

broadly maintains the current regulated quality standards for the next review period. 

 Amendments following consultation 

1.25 For the most part we have decided to impose the remedies we proposed in our 

consultation. However, we have made the following changes as a result of the 

consultation: 



2019 PIMR and BCMR Statement: Volume 2    

8 

 

¶ We have refined the scope of our dark fibre remedy (see Section 12). BT will not be 

required to provide dark fibre from 566 BT Only exchanges with a rival network 

within 100m. We have also provided guidance on appropriate distance limits.  

¶ We have changed the timeframe for the implementation of our dark fibre remedy. 

²Ŝ ƘŀǾŜ ŘŜŎƛŘŜŘ ǘƻ ǊŜǉǳƛǊŜ ŀ ΨǎƻŦǘ ƭŀǳƴŎƘΩ ƻŦ ŘŀǊƪ ŦƛōǊŜ ƴƻ ƭŀǘŜǊ ǘƘŀƴ ǎƛȄ ǿŜŜƪǎ ŀŦǘŜǊ 

ǘƘŜ ŎƻƴŘƛǘƛƻƴǎ ƻŦ ǘƘƛǎ ǎǘŀǘŜƳŜƴǘ ŎƻƳŜ ƛƴǘƻ ŦƻǊŎŜΣ ǿƛǘƘ ŀ ΨŦǳƭƭ ƭŀǳƴŎƘΩ ōȅ м Wŀnuary 

2020 (see Section 12 and Annex 17). 

¶ We have refined the scope of our interconnection remedies. BT will no longer be 

ǊŜǉǳƛǊŜŘ ǘƻ ǇǊƻǾƛŘŜ ά/ǳǎǘƻƳŜǊ {ƛǘŜŘ IŀƴŘƻǾŜǊέ ŦƻǊ ƴŜǿ ŎƛǊŎǳƛǘǎΣ ōǳǘ Ƴǳǎǘ Ƴŀƛƴǘŀƛƴ ƛǘ 

for existing circuits (see Section 14). 

¶ We have made a small change to the requirements relating to notification of changes 

to charges, terms and conditions of network access (see Section 11). 

¶ We have made small changes to our quality of service requirements (see Section 15). 

Table 1.2: High level summary of our proposed remedies 

 
CI Inter-exchange connectivity 

markets 

CI Access services market 

Level of 

competition 
BT Only 

BT+1 

other 

BT+2 or 

more 
BT Only 

BT+1 

other 

BT+2 or more        

(HNR areas) 

      Outside CLA CLA 

Active services 

at all 

bandwidths 

Cap at current prices  

QoS standards 
None 

Cap at current prices  

QoS standards 

Fair  

pricing 
None 

Dark fibre(1) 

Price at cost 

QoS 

standards(2) 

None None None None None None 

(1) From BT Only exchanges, where no rival network is within 100m. (2) From April 2020. 
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2. Background 
2.1 In this section we: 

¶ summarise the current regulation in business connectivity markets, and explain how 

ǘƘŜ /ƻƳǇŜǘƛǘƛƻƴ !ǇǇŜŀƭ ¢ǊƛōǳƴŀƭΩǎ ό¢Ǌƛōǳƴŀƭύ ŦƛƴŘƛƴƎǎ ƛƴ ǊŜƭŀǘƛƻƴ ǘƻ ƳŀǊƪŜǘ ŘŜŦƛƴƛǘƛƻƴ 

in our 2016 review have informed the approach we have taken in our analysis; and  

¶ explain the market review process and legal framework, and address stakeholder 

comments on our approach. 

Summary of existing regulation 

2.2 Our last review of the business connectivity markets concluded in 2016 (2016 BCMR 

Statement).3 

2.3 We defined a single product market for contemporary interface symmetric broadband 

origination (CISBO, or CI) services of all bandwidths, on the basis that a chain of 

substitution linked all such services, and that they can all be provided using the same 

physical access infrastructure. This market excluded certain lines connecting BT exchanges 

ŀƴŘ ŎŀǊǊƛŜǊ ƴŜǳǘǊŀƭ Řŀǘŀ ŎŜƴǘǊŜǎΣ ǿƘƛŎƘ ǿŜ ǊŜŦŜǊǊŜŘ ǘƻ ƛƴ нлмс ./aw ŀǎ ǘƘŜ Ψ/L ŎƻǊŜΩΦ4 

2.4 A key implication of our product market finding was that the degree of choice of 

alternative infrastructure was the main determinant of the effectiveness of competition in 

the supply of CI services in a given area. We used detailed data on the location of telecoms 

network infrastructure to examine competitive conditions by geography. This allowed us to 

distinguish between areas with different competitive conditions.  

2.5 Based on the differences in competitive conditions between geographic areas, we defined 

four distinct geographic markets: the Central London Area (CLA), the London Periphery, the 

Hull Area and the Rest of the UK (RoUK).  

2.6 We found: 

¶ that no telecoms provider had SMP in the provision of retail leased lines outside of 

the Hull Area; 

¶ that no telecoms provider had SMP in the CLA, and removed existing regulation in 

that area; 

¶ that the extent of competition in the CI core had increased, and deregulated a 

number of BT exchanges and carrier neutral data centres accordingly;  

¶ that BT had SMP in the wholesale CI services market in the London Periphery and in 

the RoUK. In those markets, we imposed a package of remedies on BT including a 

requirement to provide dark fibre access; 5 and 

                                                           

3 Ofcom, 2016. Business Connectivity Market Review [accessed 20 May 2019]. 
4 Our current assessment of the equivalent of the CI core can be found in our discussion of inter-exchange connectivity, 
which is found in Section 7. 
5 See Section 3. 

https://www.ofcom.org.uk/consultations-and-statements/category-1/business-connectivity-market-review-2016
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¶ that KCOM had SMP in the CI services market in the Hull Area at both the retail and 

wholesale levels, and imposed appropriate remedies. 

2.7 We defined a separate product market for traditional interface (TI) services, as we had in 

previous reviews, because we found there was little prospect of competitive entry in the 

provision of these legacy products, as volumes were declining. We defined two geographic 

markets for TI: the UK excluding the Hull Area, and the Hull Area. We deregulated very low 

bandwidth (below 2 Mbit/s) retail TI leased lines in the UK excluding the Hull Area, and 

wholesale TI services over 8 Mbit/s in the UK and in the Hull Area.  

Appeal  

2.8 BT appealed on various issues related to the 2016 BCMR market definition and remedies. 

¢ƘŜ ¢Ǌƛōǳƴŀƭ ƘŜŀǊŘ .¢Ωǎ ŀǇǇŜŀƭ ƛƴ ǊŜƭŀǘƛƻƴ ǘƻ ƳŀǊƪŜǘ ŘŜŦƛƴƛǘƛƻƴΦ ¢ƘŜ ¢Ǌƛōǳƴŀƭ ƘŀƴŘŜŘ Řƻǿƴ 

its judgment on 10 November 2017 (BCMR Judgment), in which it concluded that Ofcom 

had erred in: 

(1) concluding that it was appropriate to define a single product market for CISBO services 

of all bandwidths on the basis of a chain of substitution; 

(2) concluding that the RoUK comprises a single geographic market; and 

(3) its determination of the boundary between the competitive core segments and the 

ǘŜǊƳƛƴŀǘƛƴƎ ǎŜƎƳŜƴǘǎ ƻŦ .¢Ωǎ ƴŜǘǿƻǊƪΦ 6 

2.9 The Tribunal set out at paragraphs 465-479 of the BCMR Judgment a summary of its 

findings in relation to market definition.  

2.10 The Tribunal did not substitute its own findings in relation to any of the above matters, and 

the matters were therefore remitted to us for reconsideration (Remitted Matters).  

2.11 Our decisions as set out in this document deal with the Remitted Matters. In particular, in 

Sections 4, 5 and 7 we have set out our approach to market definition in light of the 

¢ǊƛōǳƴŀƭΩǎ ŦƛƴŘƛƴƎǎ ƛƴ ǘƘŜ ./aw Judgment.  

Regulation currently in place 

2.12 Following the BCMR Judgment, we imposed temporary regulation in business connectivity 

markets (Temporary Conditions) to safeguard competition and protect the interests of 

consumers until we had completed our new analysis.7 At the same time we revoked 

existing regulation where it was impacted by the BCMR Judgment.8  

2.13 We also consulted on proposals to impose, for the same period, a limited dark fibre 

remedy restricted to bandwidths of up to and including 1 Gbit/s (2017 Dark Fibre 

                                                           

6 Competition Appeal Tribunal, 2017, CAT 25 [accessed 20 May 2019]. 
7 Ofcom, 2017. Business Connectivity Markets: Temporary SMP conditions in relation to business connectivity services  
[accessed 20 May 2019].  
8 Ofcom, 2017. Business Connectivity Market Review 2016: Revocation of certain measures imposed in the business 
connectivity markets [accessed 20 May 2019]. 

 

http://www.catribunal.org.uk/files/1260_BT_Judgment_CAT_25B_101117.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0019/108019/BCMR-Temporary-Conditions.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0018/108018/BCMR-Revocation-Notification.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0018/108018/BCMR-Revocation-Notification.pdf
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Consultation).9 We confirmed in April 2018 that in light of stakeholder responses we would 

not impose a temporary dark fibre remedy for the period until March 2019.10  

2.14 The Temporary Conditions expired on 31 March 2019. There is therefore no regulation in 

the markets we define in this document, except in the Hull Area and in the wholesale TI 

services markets, which were unaffected by the BCMR Judgment and where regulation 

therefore remains as implemented in the 2016 BCMR. 

2.15 In February 2019 Openreach made the following voluntary commitments in respect of the 

period between the expiry of the Temporary Conditions and new regulation coming into 

place: 

¶ to provide network access on fair and reasonable terms, not to unduly discriminate 

against a particular customer in relation to the provision of network access, to supply 

network access on an Equivalence of Inputs basis, to maintain a published Reference 

Offer, and to notify any changes to terms and conditions on the same basis as it has 

done to date under the BCMR 2017 Temporary Conditions regulation; 

¶ to maintain flat pricing for the lacuna period; and  

¶ to continue to provide Ofcom with monthly KPI reports (and publish KPI reports on a 

quarterly basis if required) and to discuss these with Ofcom if requested.11  

Regulatory framework 

2.16 The regulatory framework for market reviews is set out in UK legislation and is transposed 

from five EU Directives. These Directives impose a number of obligations on relevant 

regulatory authorities, such as Ofcom, one of which is to carry out periodic reviews of 

certain electronic communications markets.12 This market review process is carried out in 

three stages: 

¶ identifying and defining relevant markets; 

¶ assessing whether the markets are effectively competitive, which involves assessing 

whether any operator has SMP in any of the relevant markets; and 

¶ where SMP is found, assessing the appropriate remedies, based on the nature of the 

competition problems identified in the relevant markets. 

2.17 We set out the applicable regulatory framework in Annex 1. We set out our approach to 

product market definition, geographic market definition and SMP assessment in the CI 

Access services market in Sections 4, 5 and 6 respectively. We set out our approach to 

market definition and SMP in the CI Inter-exchange connectivity markets in Sections 7 and 

                                                           

9 Ofcom, 2017. Dark Fibre Consultation: Consultation on adding dark fibre to the remedies for business connectivity markets 
[accessed 20 May 2019]. 
10 Ofcom, 2018. Statement on adding dark fibre to the temporary remedies for business connectivity markets [accessed 20 
May 2019]. 
11 Openreach, 2019. Industry update: Openreach voluntary commitments in respect of the BCMR lacuna period [accessed 
20 May 2019]. 
12 We set out the applicable regulatory framework and the approach to market definition and SMP assessment in more 
detail in Sections 4, 5 and 6. 

https://www.ofcom.org.uk/__data/assets/pdf_file/0014/108032/Dark-Fibre-Consultation.pdf
https://www.ofcom.org.uk/consultations-and-statements/category-3/dark-fibre
https://openreach-comms.co.uk/t/BAK-649KJ-6FKHTQUPF8/cr.aspx
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8 respectively. We set out our approach to market definition and SMP in the Hull Area in 

Section 9. 

2.18 When defining markets, making SMP determinations and imposing regulatory obligations, 

we must satisfy various legal tests, take account of certain European Commission and 

BEREC publications and act in accordance with our statutory duties. We explain in Sections 

11, 12, 13, 14, 15, 16 and Volume 3, Section 5 (with respect to our proposed charge 

controls) why we consider that our regulation satisfies the relevant legal tests, is consistent 

with our statutory duties, and how we have taken account of relevant publications. 

Forward look 

2.19 Market reviews look ahead to how competitive conditions may change in the future. In our 

July 2018 Strategic Policy Position, we set out our aim to adopt a new approach to 

regulation of residential and business markets in April 2021. Therefore, for the purposes of 

this review, as we proposed in our consultation, we consider the period up to 31 March 

2021. Our analysis in this document reflects the characteristics of the retail and wholesale 

markets and the factors likely to influence their competitive development over the period, 

and the decisions stakeholders make with regard to long term investments that will extend 

beyond this period.  

2.20 The prospective nature of our assessment over this period means that we are required to 

gather a range of evidence to assess actual market conditions as well as to produce 

forecasts that we consider will appropriately reflect developments over time. Where 

appropriate, we have exercised our regulatory judgement to reach decisions on the 

evidence before us with a view, ultimately, to addressing the competition concerns we 

identify to further the interests of citizens and consumers in these markets.   

Stakeholder responses 

2.21 A number of stakeholders disagreed with our decision to conduct a two-year review. 

Vodafone noted that market reviews typically cover a three-year period13, and said we had 

not justified conducting our review over a two-year period.14 Vodafone noted that other 

regulators have adopted longer review periods where appropriate.15 Gamma considered 

that a two-year review would create a period of regulatory uncertainty.16  

2.22 Vodafone also said that the two-year period had influenced some of our proposals, for 

example the scope of our proposed dark fibre access remedy, as did UKCTA17. Vodafone 

said that Ofcom was proposing to take into account developments in SMP regulation 

                                                           

13 VƻŘŀŦƻƴŜΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀǊǘ мΣ ǇŀǊŀƎǊŀǇƘ пΦоΦ 
14 ±ƻŘŀŦƻƴŜΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀǊǘ мΣ ǇŀǊŀƎǊŀǇƘ пΦсΣ пΦфΣ пΦмфΦ 
15 ±ƻŘŀŦƻƴŜΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀǊǘ мΣ ǇŀǊŀƎǊŀǇƘ пΦтΦ 
16 DŀƳƳŀΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму tLaw ŀƴŘ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴǎΣ ǇŀƎŜ оΦ  
17 ±ƻŘŀŦƻƴŜΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀǊǘ мΣ ǇŀǊŀƎǊŀǇƘ пΦмм ŀƴŘ ¦Y/¢!Ωǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлм8 BCMR 
Consultation, paragraph 32. 
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outside the relevant period18, while PAG said we had prejudged the outcome of our 

separate PIMR consultation.19 TalkTalk said that it would be unlawful for Ofcom to base 

regulation in the BCMR on regulation it expects to set after the current review period.20  

Our reasoning and decisions 

2.23 Under section 84A(3) and (7)(b) of the Communications Act 2003 (the Act) Ofcom must 

ǊŜǾƛŜǿ ƳŀǊƪŜǘ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴǎ ŀƴŘ ƳŀǊƪŜǘ ǇƻǿŜǊ ŘŜǘŜǊƳƛƴŀǘƛƻƴǎ άǿƛǘƘƛƴέ three years. This 

reflects Article 16(6) of the Framework Directive, which provides that NRAs should carry 

ƻǳǘ ŀƴ ŀƴŀƭȅǎƛǎ ƻŦ ǘƘŜ ǊŜƭŜǾŀƴǘ ƳŀǊƪŜǘ άǿƛǘƘƛƴέ three years of the adoption of a previous 

measure relating to that market. Neither of these provisions prohibits Ofcom from 

conducting a review less than three years after the previous review.  

2.24 Our reasons for adopting a shortened review period are set out in our consultation21 and 

our July 2018 Strategy Document.22 In short, we are conducting a review looking at the 

period to 31 March 2021 as we intend that the next market review, which will look at 

residential and business markets at the same time, will take effect from April 2021. We do 

not consider the approach taken by other regulators is relevant in the context of the 

specific regime set out in the Act and the specific circumstances of this review.  

2.25 Having decided to conduct a review up to April 2021, our market approach is consistent 

with the EC SMP Guidelines. These say that NRAs will conduct an evaluation of the market 

ƻǾŜǊ ǘƘŜ άǊŜƭŜǾŀƴǘ ǇŜǊƛƻŘέΣ ǿƘƛŎƘ ƛǎ άthe one between the end of the ongoing review and 

ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ƴŜȄǘ ƳŀǊƪŜǘ ǊŜǾƛŜǿέΦ23 In this case, therefore, we are required to evaluate 

the market up to April 2021.  

2.26 Our regulation is based on market dynamics up to April 2021, which are in turn partly 

affected by the way stakeholders make long-term decisions about investments which will 

last beyond this period. We therefore need to be aware of the influence decisions we make 

ŦƻǊ ǘƘƛǎ ǊŜǾƛŜǿ ǇŜǊƛƻŘ ƘŀǾŜ ƻƴ ǎǘŀƪŜƘƻƭŘŜǊǎΩ ƭƻƴƎ-term plans, and how that in turn will 

affect their response to regulation in this period.  

2.27 Furthermore, as required by the modified greenfield approach, we have taken into account 

the aǾŀƛƭŀōƛƭƛǘȅ ƻŦ ǳƴǊŜǎǘǊƛŎǘŜŘ ŀŎŎŜǎǎ ǘƻ .¢Ωǎ ŘǳŎǘǎ ŀƴŘ ǇƻƭŜǎ ƻǾŜǊ ǘƘŜ ǇŜǊƛƻŘΦ ¢Ƙƛǎ ƛǎ 

discussed in Annex 6 and reflected in our analysis as set out at Sections 4 to 8. We have not 

based our decisions on what regulation we may impose in 2021, as TalkTalk and Vodafone 

argued. Rather, our remedies are aimed at addressing the competition concerns we have 

within this review period, as explained in Section 10. 

                                                           

18 ±ƻŘŀŦƻƴŜΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀǊǘ мΣ ǇŀǊŀƎǊŀǇƘ пΦмп-4.17. 
19 t!DΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw Ŏƻƴǎǳƭǘŀǘƛƻƴ ǇŀǊŀƎǊŀǇƘ уΦ 
20 ¢ŀƭƪ¢ŀƭƪΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀǊŀƎǊŀǇƘǎ мΦмр-1.18, 3.13, 4.41 and 5.53. We provide a further 
ǊŜǎǇƻƴǎŜ ǘƻ ¢ŀƭƪ¢ŀƭƪΩǎ ŀǊƎǳƳŜƴǘ ǘƘŀǘ ǿŜ ŦŀƛƭŜŘ ǘƻ Ŏƻƴǎǳƭǘ ƻƴ ƻǳǊ ǇǊƻǇƻǎŀƭǎ ŀƴŘ ƘŀǾŜ ǇǊŜƧǳŘƎŜŘ ƻǳǊ ŦǳǘǳǊŜ ǊŜƎǳƭŀǘƛƻƴ ƛƴ 
Section 10. 
21 Ofcom, 2018. Consultation: Business connectivity market review (2018 BCMR Consultation), Volume 1, Section 1 
[accessed 20 May 2019]. 
22 Ofcom, 2018. Regulatory certainty to support investment in full fibre broadband, paragraph 6.7 [accessed 20 May 2019]. 
23 EC SMP Guidelines, paragraph 14. 

https://www.ofcom.org.uk/consultations-and-statements/category-1/business-connectivity-market-review-2016
https://www.ofcom.org.uk/__data/assets/pdf_file/0025/116539/investment-full-fibre-broadband.pdf
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Impact assessment and equality impact assessment 

Impact assessment and consultation 

2.28 The analysis presented in the 2018 BCMR Consultation, including its annexes, constituted 

an impact assessment for the purposes of section 7 of the Act.  

2.29 Impact assessments provide a valuable way of assessing the options for regulation and 

showing why the chosen option was preferred. They form part of best practice policy-

making. This is reflected in section 7 of the Act, which means that, generally, we have to 

carry out impact assessments in cases where our conclusions would be likely to have a 

significant effect on businesses or the general public, or where there is a major change in 

Ofcom's activities. As a matter of policy Ofcom is committed to carrying out impact 

assessments in relation to the great majority of our policy decisions.  

Stakeholder responses 

2.30 Vodafone commented that Ofcom had failed to consult in a transparent manner, citing 

redactions in our consultation, and our update published on 19 December 2018, in which 

we clarified the scope of our proposed dark fibre remedy.24  

Our reasoning and decisions 

2.31 Section 7(4) of the Act requires Ofcom to carry out an impact assessment which sets out 

how the performance of our duties is furthered by, or in relation to, what we propose. 

Section 7(5) provides that an impact assessment may take such form as Ofcom considers 

appropriate. We consider that our consultation satisfies these provisions. In particular, 

where we set out our proposed remedies in Sections 11-16, we explained under the 

ƘŜŀŘƛƴƎ ά[ŜƎŀƭ ¢Ŝǎǘǎέ Ƙƻw those proposals meet our duties under sections 3 and 4 of the 

Act.  

2.32 Under Section 393 of the Act, Ofcom is prohibited from disclosing information with respect 

to a business and obtained in exercise of certain statutory powers. An exception exists 

where disclosure is made for the purpose of facilitating the carrying out by Ofcom of their 

functions. Our consultations are required to be adequate and fair, and this includes 

providing sufficient information and reasoning to support our proposals to permit 

intelligent consideration and response to our consultations. We consider that it was not 

necessary for us to disclose the redacted confidential information in order for respondents 

to understand and respond to our market review proposals. 

2.33 As we recognised in our update of 19 December 2018, there was an inconsistency between 

our proposals as set out in our consultation document, and the draft legal instrument. Our 

update made it clear that our proposals were as set out in the consultation document. We 

consider this provided stakeholders with the clarity needed to respond to our consultation. 

                                                           

24 ±ƻŘŀŦƻƴŜΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀǊǘ мΣ ǇŀǊŀƎǊŀǇƘ пΦн5; part 2, paragraph 2.5. 
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We have corrected this inconsistency in the legal instrument at Annex 26 of this 

document.25  

Equality impact assessment (EIA) 

2.34 Annex 24 sets out our EIA for this market review. We are required by statute to assess the 

potential impact of all our functions, policies, projects and practices on equality. We have a 

general duty under the 2010 Equality Act to advance equality of opportunity in relation to 

age, disability, sex, gender reassignment, pregnancy and maternity, race, religion or belief, 

and sexual orientation. EIAs also assist us in making sure that we are meeting our principal 

duty of furthering the interests of citizens and consumers regardless of their background or 

identity. 

2.35 It is not apparent to us that the outcome of our review is likely to have any particular 

impact on equality. More generally, we do not envisage the impact of any outcome to be 

to the detriment of any group of society. Nor do we consider it necessary to carry out 

separate EIAs in relation to race or sex equality or equality schemes under the Northern 

Ireland and Disability Equality Schemes. 

European consultation  

2.36 We notified the European Commission (Commission), BEREC and other national regulatory 

authorities of our final proposals for our market analysis and remedies on 24 May 2019, as 

required under Article 7 of the Framework Directive. The Commission issued a request for 

information on 4 June, to which we responded on 7 June.  

2.37 We received the Commission decision providing no comments on our notification of the 

markets considered in this volume, in accordance with Article 7(3) of the Framework 

Directive on 24 June 2019.  

Changes to our draft statement 

2.38 We have provided further clarification of the scope of the dark fibre obligation, which is set 

out in Section 12. 

2.39 We have also made a number of minor corrections to the numbers presented in our draft 

statement, with footnotes added where appropriate. 

 

                                                           

25 Schedule 3, Part 3, Condition 2.2. 
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3. Market context 
3.1 In this section, we provide an introduction to business connectivity networks covering: 

¶ a general overview of network structures;  

¶ the main applications of business connectivity services including a brief review of the 

leased line supply chain;  

¶ the main types of products used to provide business connectivity; and 

¶ the underlying cost drivers associated with providing leased lines.  

3.2 We then set out some of the features of how the business connectivity market works, 

including market trends and future demand by customer type. 

Introduction to business connectivity 

Introduction to networks 

3.3 A telecoms network provides the services that enable end-users to exchange information, 

routing its telecoms services through its network nodes26 and connections between them. 

The nodes are often located in buildings such as BT exchanges, switching centres, data 

ŎŜƴǘǊŜǎΣ ŀƴŘ ǘŜƭŜŎƻƳǎ ǇǊƻǾƛŘŜǊǎΩ ōǳƛƭŘƛƴƎǎΦ CƛƎǳǊŜ оΦм ǎŜǘǎ ƻǳǘ Ƙƻǿ ǘƘŜ ƴƻŘŜǎ ŀƴŘ 

connections are logically arranged in a typical network.  

Figure 3.1: Illustration of logical arrangement of a telecoms network27 

 

                                                           

26 Nodes and connections in this context are considered to be combinations of electronic and optical equipment. Buildings 
or sites in this context house the nodes. 
27 In some cases, not illustrated in Figure 3.1, access sites may be connected directly to another end-user access site. 

 



2019 PIMR and BCMR Statement: Volume 2    

17 

 

3.4 Each end-ǳǎŜǊ ǎƛǘŜ ƛǎ ŎƻƴƴŜŎǘŜŘ ǘƻ ƻƴŜ ƻŦ ǘƘŜ ƴŜǘǿƻǊƪΩǎ ŀŎŎŜǎǎ ŀƎƎǊŜƎŀǘƛƻƴ ƴƻŘŜǎΦ28 This is 

ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ǘƘŜ ΨŀŎŎŜǎǎ ŎƻƴƴŜŎǘƛƻƴΩΦ 9ŀŎƘ ŀŎŎŜǎǎ ƴƻŘŜ ƛǎ ŎƻƴƴŜŎǘŜŘ ǘƻ ŀǘ ƭŜŀǎǘ ƻƴŜ ŎƻǊŜ 

node, either directly or indirectly, via a backhaul aggregating node29 using a backhaul 

connection.30 Core nodes are typically connected to each other to form what is known as a 

core network.31 In general, there are more access nodes than backhaul nodes and more 

backhaul nodes than core nodes.  

3.5 This structure is common to the networks used to provide most voice and data telecoms 

services ς such as PSTN, mobile, broadband, and leased lines. These networks differ in 

scale (numbers of each type of node), the number of stages of access and backhaul 

aggregation (zero, one or more than one) and the structure of the core.  

3.6 Access aggregation nodes are generally placed where customers are grouped most closely 

and can be easily reached (such as the centre of cities, towns, and villages) and are used to 

connect customer access connections to the network. Backhaul connections (and nodes) 

have higher capacity as they aggregate traffic from multiple access nodes and can act as 

the point of connection between access nodes which can be many kilometres apart.  

3.7 Core connections (and nodes) may transport more telecoms services due to aggregation of 

backhaul traffic and generally have higher capacity than backhaul connections (and nodes). 

Core nodes are typically located in a city of significant population within the geographic 

area covered by the network. Core nodes typically route (or switch) traffic between other 

core nodes, and act as points of connection to other networks.  

3.8 Most locations or sites housing core nodes also contain backhaul and access aggregating 

nodes (also referred to as simply backhaul and access nodes), the latter for serving the 

area immediately surrounding the site.32 ²Ŝ ǊŜŦŜǊ ǘƻ ŀ ǎƛǘŜ ƘƻǳǎƛƴƎ ŀ ŎƻǊŜ ƴƻŘŜ ŀǎ ŀ ΨŎƻǊŜ 

ǎƛǘŜΩΦ {ƛƳƛƭŀǊƭȅΣ ŀ ǎƛǘŜ ŎƻƴǘŀƛƴƛƴƎ ŀ ōŀŎƪƘŀǳƭ ƴƻŘŜ Ƴŀȅ ŀƭǎƻ Ŏƻƴǘŀƛƴ ƻƴŜ ƻǊ ƳƻǊŜ ŀŎŎŜǎǎ 

nodes to provide connectivity to the surrounding area. These sites with backhaul 

ŀƎƎǊŜƎŀǘƛƻƴ ƴƻŘŜǎ ŀǊŜ ǎƻƳŜǘƛƳŜǎ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ŀ ΨōŀŎƪƘŀǳƭ ŜȄŎƘŀƴƎŜΩΦ aƻǊŜ ǊŜƳƻǘŜ 

network sites may only contain an access node. 

3.9 To enable communication between different networks33, networks are interconnected 

between designated nodes. The network-to-network interconnect may be at a site (point 

of handover) where both networks are present, such as at a BT exchange or a data centre, 

                                                           

28 Access aggregating nodes aggregate the traffic from access connections and may also be referred to as access nodes. The 
access connection may be transmitted over radio, fibre, or copper.  
29 Backhaul aggregating nodes may also be referred to as backhaul, aggregating, or metro nodes. A backhaul aggregating 
node multiplexes the backhaul connections (or data traffic flows) onto a common bearer in a way that maintains the 
individual identity of each aggregated backhaul connection. 
30 Access or aggregating (backhaul) nodes may be connected to two or more core nodes to create a resilient network by 
providing alternative routing in the event of failure of a core node or backhaul connection.   
31 Core nodes are used to route or switch traffic between other core nodes. They are sometimes further divided into a 
hierarchy of outer core edge nodes and inner core nodes. Most core nodes have duplicate connections between them to 
provide resilience in the event of a failure in the network equipment or connection. 
32 !ƎƎǊŜƎŀǘƛƻƴ ƴƻŘŜǎ όŀŎŎŜǎǎΣ ōŀŎƪƘŀǳƭΣ ŀƴŘ ŎƻǊŜύ Ŏŀƴ ōŜ ǎƛǘŜŘ ƛƴΣ ŦƻǊ ŜȄŀƳǇƭŜΣ ŀ ǘŜƭŜŎƻƳǎ ǇǊƻǾƛŘŜǊΩǎ ƻǇŜǊŀǘƛƻƴŀƭ ōǳƛƭŘƛƴƎΣ 
in a BT exchange, or in a data centre. Some sites may have more than one type of aggregation node at the same location. 
33 For example, between two different business users, or between a business user and a serving computer such as a web 
server in a data centre, or simply between two network operators. 
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or via a dedicated point-to-point connection between two network sites where the 

interconnection or handovers takes place.34  

Access, backhaul, and core connectivity 

3.10 Access, backhaul, and core connections have different functions and are illustrated in the 

Figure 3.2 below:   

¶ access connections are typically between end-user sites and an access aggregation 

node or, in some cases, between customer sites;35 

¶ backhaul connections are between access and backhaul nodes, between backhaul 

nodes (not shown), and from a backhaul aggregation node to a core node;36 and  

¶ core connections are between core nodes. 

Figure 3.2: Access, backhaul, and core connectivity 

 

3.11 Demand for access services comes from end-users, with a dedicated connection to each 

end-user site. These can also be referred to as terminating segments.37 Competition for 

these CI access services, including, for example, the potential for rival suppliers to extend 

their fibre networks to end-user sites, is covered in more detail in Sections 4 to 6. 

3.12 Demand for backhaul and core services comes from telecoms providers that need to carry 

aggregated traffic between BT exchanges, data centres and telecoms provider network 

nodes. These connections can also be referred to as trunk segments. We have looked at 

competitive conditions for these services in Sections 7 to 8, and in particular, at backhaul 

and core services between BT exchanges which we refer to as CI inter-exchange 

connectivity. 

                                                           

34 Openreach provides products to connect between nodes within a BT exchange (Internal Cablelink) and to connect to 
other networks nearby (External Cablelink). 
35 Some networks have small access aggregation nodes between the end-user site and the access aggregation site (such as 
cabinets with FTTC DSLAMs or a mobile base station with a fixed connection with then uses microwave to connect to 
ŀŘŘƛǘƛƻƴŀƭ ōŀǎŜ ǎǘŀǘƛƻƴǎύ ƻǊ ŀǎ ǇŀǊǘ ƻŦ ŀ ΨŘŀƛǎȅ ŎƘŀƛƴΩ όǎǳŎƘ ŀǎ ŎŀōƛƴŜǘǎ ŀǎ ǇŀǊǘ ƻŦ ŀ ǊƛƴƎ ǿƛǘƘƛƴ ǘƘŜ ŎŀōƭŜ ŀŎŎŜǎǎ ƴŜǘǿƻǊƪύΦ We 
have treated these examples as a part of the access network and not inter-exchange backhaul connections. 
36 bƻǘŜ ǘƘŀǘ ƛƴ ƻǳǊ {at /ƻƴŘƛǘƛƻƴǎ ǿŜ ǳǎŜ ǘƘŜ ǘŜǊƳ ά.ŀŎƪƘŀǳƭ {ŜƎƳŜƴǘέ ǿƘƛŎƘ ƛǎ ŘŜŦƛƴŜŘ ŀǎ άŎƻƴƴŜŎǘƛƴƎ ƻƴŜ ƻǇŜǊŀǘƛƻƴŀƭ 
building of the Dominant ProvideǊ ǘƻ ŀƴƻǘƘŜǊ ƻǇŜǊŀǘƛƻƴŀƭ ōǳƛƭŘƛƴƎ ƻŦ ǘƘŜ 5ƻƳƛƴŀƴǘ tǊƻǾƛŘŜǊέ ŀƴŘ ǿƘƛŎƘ Ƴŀȅ ƛƴŎƭǳŘŜ ōƻǘƘ 
backhaul and core connections as described in this section. We use this term in the course of defining the scope of our 
specific active remedies and reflecting our decisions (Section 13). See also Annex 26, Schedule 1, Part 2 and Part 3, 
Condition 2. 
37 Terminating and trunk segments are covered in more detail in Section 7. 
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Data centres  

3.13 Data centres are secure buildings that house computing facilities for cloud-based services 

such as data storage, application hosting, and data processing. Data centres typically house 

network nodes which can include core and backhaul aggregation and traffic routing 

functionality as well as being used for interconnection to other networks.  

3.14 Data centres can have multiple tenants and may be owned and operated by telecoms 

providers or run by third-party providers, ƛƴ ǘƘŜ ƭŀǘǘŜǊ ŎŀǎŜ ǘƘŜȅ ŀǊŜ ƪƴƻǿƴ ŀǎ ΨŎŀǊǊƛŜǊ 

ƴŜǳǘǊŀƭ Řŀǘŀ ŎŜƴǘǊŜǎΩΦ  

3.15 Most data centres require reliable high-capacity connections, often to a number of 

different telecoms providers, to support a large number of telecoms services and to 

support multiple end customers across multiple end user sites.  

3.16 Some data centres may be owned by a single customer, such as a large enterprise, 

providing services over a virtual private network at their own customer site rather than in a 

ƴŜǘǿƻǊƪ ƻǇŜǊŀǘƻǊΩǎ ƻǇŜǊŀǘƛƻƴŀƭ ōǳƛƭŘƛƴƎΦ ²Ŝ ŘƛǎŎǳǎǎ ǘƘƛǎ ƳƻǊŜ ƛƴ {ŜŎǘƛƻƴ тΦ 

Business connectivity services and their main applications  

3.17 This review focuses on high quality point-to-point business connectivity services between 

two or more locations. These services tend to be symmetric (the capacity is the same in 

both directions), uncontended (the capacity is guaranteed and not subject to reduction by 

the presence of other telecoms services), and typically, dedicated. These are different from 

other services such as consumer and business broadband connections which tend to be 

asymmetric and contended. In this decision we refer to these high-quality business 

connectivity services as leased lines.38 

3.18 .ǊƻŀŘƭȅΣ ƭŜŀǎŜŘ ƭƛƴŜǎ όά[[έ ƛƴ ǘƘŜ Řiagram below) are used to provide: 

¶ business end-to-end connectivity; 

¶ business access connectivity to virtual private networks (VPNs), the internet and 

cloud computing; 

¶ mobile network connectivity (often referred to as mobile backhaul); and 

¶ broadband network connectivity (often referred to as fixed broadband backhaul). 

Business end-to-end connectivity 

3.19 Traditionally, businesses have used leased lines to connect their sites, and sometimes to 

connect with other businesses, using dedicated connections. A typical end-to-end 

connectivity arrangement is illustrated in Figure 3.3. This model is becoming less common 

                                                           

38 They are also known as private circuits. 
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as it is superseded by VPNs39 which include connectivity to internet-based services and to 

outsourced cloud computing services.40 

Figure 3.3: Business end-to-end connectivity 

  

Business access connectivity (VPN, internet and cloud computing access) 

3.20 Leased lines often provide the connections between business sites and network nodes that 

give access to services including VPNs, cloud computing, and the internet. Leased lines 

enable telecoms providers and system integrators to construct the networks that deliver 

these servƛŎŜǎΦ ±tbǎ ŀƭƭƻǿ ǘƘŜ ƴŜǘǿƻǊƪǎ ǘƻ ōŜ ǘŀƛƭƻǊŜŘ ǘƻ ƳŜŜǘ ǇŀǊǘƛŎǳƭŀǊ ŎǳǎǘƻƳŜǊǎΩ ƴŜŜŘǎ 

which may vary in terms of capacity requirements, IT requirements, geographic locations, 

and number of sites. This is illustrated in Figure 3.4. 

                                                           

39 Virtual private networks (VPNs) are networks that provide any-to-any connection between multiple sites (not just point-
to-point). They are private to the customer, unlike the internet which is public. They are provided using communications 
equipment that is shared between a number of business customers and norƳŀƭƭȅ ƭƻŎŀǘŜŘ ƛƴ ŀ ǘŜƭŜŎƻƳǎ ǇǊƻǾƛŘŜǊΩǎ ƻǊ 
ǎȅǎǘŜƳǎ ƛƴǘŜƎǊŀǘƻǊΩǎ ǇǊŜƳƛǎŜǎ ƻǊ ŀ Řŀǘŀ ŎŜƴǘǊŜΦ  
40 Cloud computing is computing capacity, distributed across a number of data centres, that is connected by either a 
business VPN or networks provided by the data centre operators.  

 

Figure 3.4: Business access connectivity (VPN, internet & cloud computing) 
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Mobile network connectivity  

3.21 Mobile network operators (MNOs) use leased lines to connect their base stations41, using 

ŀŎŎŜǎǎ ŀƴŘ ōŀŎƪƘŀǳƭ ŎƻƴƴŜŎǘƛƻƴǎΣ ǘƻ ǘƘŜƛǊ ŎƻǊŜ ƴŜǘǿƻǊƪ ƴƻŘŜǎΦ ¢ƘŜ ǘŜǊƳ ΨƳƻōƛƭŜ ōŀŎƪƘŀǳƭΩ 

is often used to refer to the combination of access and backhaul connections between the 

mobile base station and the mobile core node. MNOs may also use leased lines to provide 

connectivity between their core sites to construct the networks used to support mobile 

services including access to the internet and other networks. This is illustrated in 

Figure 3.5. 

Figure 3.5: Mobile network connectivity 

  

Broadband network connectivity 

3.22 Fixed broadband operators can build their own broadband networks using leased lines for 

backhaul and core connectivity, together with access connections owned and operated by 

.¢Φ Lƴ ǘƘƛǎ ŎŀǎŜΣ ǘƘŜȅ ǿƛƭƭ ǎƛǘŜ ǘƘŜƛǊ ŜǉǳƛǇƳŜƴǘ ǘƻ ŎƻƴƴŜŎǘ ǘƻ .¢Ωǎ ŀŎŎŜǎǎ ƴŜǘǿƻǊƪ όƛΦŜΦ ǘƘŜƛǊ 

access aggregating node) at a BT local exchange. Alternatively, an operator may choose to 

ōǳƛƭŘ ǘƘŜƛǊ ƻǿƴ ŀŎŎŜǎǎ ŎƻƴƴŜŎǘƛƻƴǎ όŦƻǊ ŜȄŀƳǇƭŜ ±ƛǊƎƛƴ aŜŘƛŀΩǎ ƴŜǘǿƻǊƪύΦ ! ŦǳƭƭŜǊ 

ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ŀ ōǊƻŀŘōŀƴŘ ƴŜǘǿƻǊƪ Ŏŀƴ ōŜ ŦƻǳƴŘ ƛƴ hŦŎƻƳΩǎ нлму ².! {ǘŀǘŜƳŜƴǘΦ42 

Figure 3.6: Broadband network connectivity 

 

                                                           

41 These are the radio masts that provide the communications between the mobile handset and the fixed mobile network.  
42 Ofcom, 2018. Wholesale Broadband Access Market Review 2018 Final Statement, pages 7-8 [accessed 20 May 2019]. 

https://www.ofcom.org.uk/__data/assets/pdf_file/0030/116994/statement-wba-review.pdf
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3.23 Fixed broadband operators use leased lines to connect from their access nodes within BT 

local exchanges to their backhaul and core network nodes. These network connections are 

ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ΨŦƛȄŜŘ ōǊƻŀŘōŀƴŘ ōŀŎƪƘŀǳƭΩΦ CƛȄŜŘ ōǊƻŀŘōŀƴŘ ƻǇŜǊŀǘƻǊǎ ǿƛƭƭ ŀƭǎƻ ŎƻƴƴŜŎǘ ǘƻ 

the internet at suitable locations to provide an end-to-end broadband service. This is 

illustrated in Figure 3.6.  

Leased line supply chain  

3.24 To understand how businesses are using telecoms services, we commissioned research 

from Cartesian (2018 Cartesian report).43 As part of the research, Cartesian provided an 

overview of the retail supply chain.44 The 2018 Cartesian report identified several 

categories of telecoms providers that use leased lines to provide connectivity at the retail 

level:  

¶ Network operators use their own networks to provide end-to-end network 

connectivity services to customers. BT, Vodafone, and Virgin Media provide these 

services using their own extensive networks which include access, backhaul and core. 

Some fixed broadband operators, such as Sky and TalkTalk, have significant backhaul 

and core infrastructure, but no access network. Other operators, such as Colt and 

CityFibre, have significant access networks in some areas, but less extensive backhaul 

and core infrastructure. 

¶ Network aggregators buy services from network operators to offer their customers 

(who are typically value-added resellers) end-to-end to network connectivity.  

¶ Systems integrators and value added resellers purchase network connectivity 

services from network operators or aggregators and resell them to end customers. 

These may be bundled with other computing services such as data storage and 

ŀǇǇƭƛŎŀǘƛƻƴǎΦ ¢ƘŜ ǎŜǊǾƛŎŜǎ ŀǊŜ ǘŀƛƭƻǊŜŘ ǘƻ ǘƘŜ ŎǳǎǘƻƳŜǊΩǎ ƴŜŜŘǎ ŀƴŘ Ƴŀȅ ǊŀƴƎŜ ŦǊƻƳ 

just connectivity through to complete managed IT solutions.  

Types of leased lines used for point-to-point connections 

3.25 Point-to-point leased lines typically provide connections between network sites containing 

network nodes, and from an access node to an end-user site (such as a business site or 

mobile base station), or directly between two end-user sites. For connections between 

network nodes, the fixed capacity may often be shared between different end-users and 

applications. These point-to-point connections are the building blocks used to deliver end-

end business services of the types described previously45. These point-to-point circuits are 

typically provided over fibre (or less commonly copper) which can be buried directly in the 

                                                           

43 Ofcom, 2018. Cartesian Business Connectivity Market Assessment (2018 Cartesian Report) [accessed 20 May 2019]. 
44 2018 Cartesian report, pages 14-15. 
45 This clarification has been added to be clear that we are looking at point-to-point circuits which can be used to form part 
of a leased line network, although it can also be used as a standalone leased line connecting between two end-user sites.  
¢Ƙƛǎ ƛǎ ǘƻ ŀŘŘǊŜǎǎ hǇŜƴǊŜŀŎƘΩǎ ŎƻƴŎŜǊƴǎ ǎŜǘ ƻǳǘ ƛƴ hǇŜƴǊŜŀŎƘΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ !ƴƴŜȄ 5Σ 
paragraphs 11-13.  

https://www.ofcom.org.uk/__data/assets/pdf_file/0009/113112/cartesian-business-connectivity-market-assessment.pdf
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ground, carried overhead, or run as a multi-strand cable inside a duct as illustrated in 

Figure 3.7.  

Figure 3.7: Structure of a typical point-to-point leased line46 

 

3.26 These point-to-point circuits can be provided with or without active electronics. A circuit 

without active electronics is often referred to as a passive connection (such as dark fibre, 

which we discuss below). 

3.27 The different elements making up the point-to-point connection may be supplied by 

different telecoms providers. One may provide the duct, another may provide the fibre and 

a third may add the electronics to light the fibre. Vertically integrated operators may 

provide all three layers.  

3.28 In the following paragraphs we describe the following types of point-to-point leased lines47: 

¶ Ethernet; 

¶ Wavelength division multiplex (WDM); 

¶ Dark fibre (also known as optical fibre);  

¶ Ethernet in the first mile (EFM); and 

¶ Traditional interface (TI). 

Ethernet  

3.29 Contemporary Interface (CI) point-to-point leased lines are generally based on Ethernet 

standards and are specified by bandwidth (e.g. 100 Mbit/s, 1 Gbit/s, or 10 Gbit/s).48 

Ethernet leased lines are typically delivered over fibre, able to reach 70km or more over a 

single fibre. Changing the bandwidth involves changing, or reconfiguring, the electronics at 

both ends. 

3.30 Openreach currently offers two Ethernet-based product sets which can be used for point-

to-point connections:49 

                                                           

46 The route between two points in a network can be referred to interchangeably as circuits or connections.  
47 We describe Openreach products, where available, as a useful reference point. Similar products may be available from 
other telecoms providers. 
48 Ethernet as a technology is described by a set of standards (e.g. 802.3) organised by the Institute of Electrical and 
Electronics Engineers (IEEE). More information can be found at the IEEE website [accessed 11 June 2019].  
49 EAD and EBD replaced wholesale extension services (WES) (which is used for access), wholesale end-to-end services 
(WEES) and backhaul extension services (BES). 

http://standards.ieee.org/index.html
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¶ Ethernet Access Direct (EAD) which supports Ethernet connections from 10 Mbit/s to 

10 Gbit/s; and 

¶ Ethernet Backhaul Direct (EBD) which supports Ethernet connections, mainly at  

м Dōƛǘκǎ ŀƴŘ мл DōƛǘκǎΣ ŀƴŘ ƛǎ ŀǾŀƛƭŀōƭŜ ōŜǘǿŜŜƴ .¢Ωǎ ƭŀǊƎŜǊ ŜȄŎƘŀƴƎŜǎΦ 

Wavelength division multiplex (WDM) leased lines  

3.31 WDM is a technology that can support multiple wavelengths (from 16 for a simple system 

and potentially up to 320) over one or two fibres, with one circuit per wavelength. The 

bandwidth for each wavelength is typically 10 Gbit/s, but can go as high as 400 Gbit/s. 

Once the first circuit is installed, additional circuits can be added quickly without the need 

to add more fibres. The high bandwidths and scalability of WDM leased lines make them 

particularly suited for high capacity routes, for example, between core nodes, to data 

centres, and for higher capacity backhaul connections. 

3.32 Openreach offers two main product families based on WDM: 

¶ Optical Spectrum Access (OSA) which can operate up to 35km with a 70km extended 

reach variant; and 

¶ OSA Filter Connect, which allows customers, apart from the first WDM circuit, to 

supply their own electronics to light additional wavelengths. The first WDM circuit uses 

Openreach electronics with a standard CI interface (e.g. Ethernet) to provide end-to-

end monitoring. There is also an Ethernet only variant50 (10 Gbit/s or 20 Gbit/s) 

suitable for installation in outside cabinets. 

Dark fibre  

3.33 Dark fibre is a passive optical fibre connection between two sites (called passive because 

there is no powered equipment at either end to light the fibre). This contrasts with an 

active connection which includes electronics at either end of the fibre connection.  

3.34 Dark fibre providers install and sell fibre to connect between two sites, with the purchaser 

of the dark fibre adding the active electronics to provide point-to-point business 

connectivity services such as Ethernet or WDM.  

3.35 hǇŜƴǊŜŀŎƘΩǎ ǇǊƻŘǳŎǘ ǇƻǊǘfolio does not currently include dark fibre for either access or 

backhaul.51  

EFM  

3.36 EFM is based on technology standards that allow telecoms providers to run Ethernet over a 

copper pair or multiple bonded pairs to connect to a customer. In the UK, telecoms 

pǊƻǾƛŘŜǊǎ ǳǎƛƴƎ 9Ca Ƴƻǎǘ ŎƻƳƳƻƴƭȅ ƭŜŀǎŜ .¢Ωǎ ŎƻǇǇŜǊ ƭƻŎŀƭ ƭƻƻǇǎ ǘƻ ŎƻƴƴŜŎǘ ŎǳǎǘƻƳŜǊ 

premises to the nearest BT local serving exchange. These access circuits are then 

                                                           

50 Openreach published a product briefing on 20 June 2018.  
51 Openreach, 2019. Pricing page for the Openreach product portfolio [accessed 20 May 2019]. 

https://www.openreach.co.uk/orpg/home/products/pricing/loadPricing.do
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aggregated and form part of an end-to-end network service (e.g. VPNs, internet access and 

cloud computing) which include core and backhaul network connections. 

3.37 The copper pair provides uncontended, dedicated, and symmetric connectivity to the 

customer with an Ethernet interface. However, the use of copper for the access connection 

means that the EFM circuits faces greater distance and bandwidth limitations than fibre. 

The signal diminishes the further the customer is from the exchange, which in turn affects 

the speed of a connection that can reliably be offered. Speeds are typically 20-30 Mbit/s 

when connected to six copper pairs.  

3.38 The availability of EFM is typically limited to larger exchanges where business site density is 

higher. They cannot be used for backhaul or core connections due to low or non-

availability of copper pairs on these routes and because of the long distances. In general, 

EFM has superseded legacy SDSL52 services which operate over a single copper pair. 

TI  

3.39 TI leased lines use legacy technology to provide analogue and digital services. In the past 

these were the most common types of leased line in use in the UK, but their volume is now 

in sustained decline (see Section 17 and Figure 3.10). There are two broad types of TI 

connection: 

¶ Analogue interface leased lines: These are commonly used for voice transmission, for 

example between business sites. They are also used for low bandwidth data 

transmission. For access, these are nearly always delivered over copper. 

¶ Digital interface leased lines based on legacy TDM (time division multiplexing) 

technology. BT no longer supplies TI connections below 2 Mbit/s. The most common 

speed of TI access connections is 2 Mbit/s and these are typically delivered over 

copper. For backhaul and core connections, which are typically delivered over fibre, 

common variants are 34 Mbit/s, 155 Mbit/s, and 622 Mbit/s.  

Different products and services suited to different applications  

3.40 Figure 3.8 provides a stylised depiction of the different services comparing relative price to 

the range of symmetric bandwidths a product can typically support.  

3.41 Leased lines are significantly more expensive than asymmetric copper or fibre based 

broadband services but can also offer significantly more capacity. The cheapest symmetric 

Ethernet access leased line services are based on EFM.  

                                                           

52 SDSL, or symmetric digital subscriber line, is a symmetric version of a residential broadband service, usually over a single 
copper pair.  
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Figure 3.8: Stylised summary of the main CI service types by bandwidth53 and price  

 

The cost of providing a leased line 

3.42 To provide active or passive leased lines, the telecoms provider needs a connection to the 

ŎǳǎǘƻƳŜǊΩǎ ǇǊŜƳƛǎŜǎΦ CƻǊ ŀƴ ŀŎǘƛǾŜ Ǉƻƛƴǘ ǘƻ Ǉƻƛƴǘ ŎƻƴƴŜŎǘƛƻƴΣ ŀ ǘŜƭŜŎƻƳǎ ǇǊƻǾƛŘŜǊ ŀƭǎƻ 

needs to provide electronics to connect to each end of the fibre (see Figure 3.7).  

3.43 The physical infrastructure (i.e. the duct and optical fibre) accounts for a large proportion 

of the initial cost of providing a leased line: our estimates suggest more than 90%  

(see Table 3.9). Once physical infrastructure is built its costs are sunk, largely fixed, and do 

not vary depending on the bandwidth of the connection.  

3.44 Table 3.9 shows how costs of an Ethernet point to point leased line service vary by speed 

and by connection length. It shows our estimates for two different speeds (Ethernet  

1 Gbit/s and 10 Gbit/s) and for two different connection lengths (100m and 1km). These 

costs are indicative of costs in an urban area. Costs in a rural area would be much less, 

where per metre costs of digging are lower. These costs also assume that only one 

connection is supplied, rather than multiple circuits which could reduce the cost per 

connection. Nonetheless, the table shows that the costs of the physical infrastructure are 

high as a proportion of the overall cost.  

3.45 The cost of the physical infrastructure increases with the length of the connection but is 

essentially independent of the type of service. On the other hand, the cost of electronic 

equipment can vary depending on the type of service.  

3.46 Table 3.9 also shows that:  

¶ the cost of extending the geographic reach of the network is significant even at short 

distances and increases with the length of the connection. For example, it costs 

around £10k to extend the network for 100m, which goes up to £86k for 1km; and 

                                                           

53 For broadband, the diagram uses the upstream speed as a proxy for the maximum symmetric speed available e.g. a  
20 Mbit/s upstream, 80 Mbit/s downstream product could be used as the basis for a 20 Mbit/s symmetric product. 
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¶ the cost differential for providing different services is relatively low.  

Table 3.9: Costs of providing point to point leased line services  

Cost Component (£) Ethernet 1 Gbit/s Ethernet 10 Gbit/s 

 0.1km 1km 0.1km 1km 

Electronic equipment and 

installation54 

285  285 795 to 1,193 

[" ] 

795 to 1,193 

[" ] 

Physical infrastructure55 9.7K 86.2K 9.7K 86.2K 

Total cost  10.0K 86.5K 10.5 to 10.9 

[" ] 

87.0 to 87.4 

[" ] 

Proportion of 

infrastructure cost % 

97.2%  99.7%  89.1% to 

92.4% 

[" ]% 

98.6% to 

99.1% 

[" ]% 

{ƻǳǊŎŜΥ hŦŎƻƳ ŀƴŀƭȅǎƛǎ ƻŦ ǇǳōƭƛŎƭȅ ŀǾŀƛƭŀōƭŜ Řŀǘŀ όhǇŜƴǊŜŀŎƘΩǎ 9//ǎύ ŀƴŘ ƛƴŦƻǊƳŀǘƛƻƴ ŦǊƻƳ .¢Ωǎ нлмтκму wC{ 

(See Annex 10, Indicative dig distance cost model, for further detail).  

Market trends, outlook, and approach  

Volume and bandwidth trends  

3.47 Ethernet services account for the majority of installed leased line circuits in the UK. The 

number of TI circuits has declined rapidly, as shown in Figure 3.10, and is expected to 

continue to decline over the review period.  

3.48 Total demand for Ethernet and WDM services has increased since the last review and 

demand for these products is forecast to increase over this period.  

3.49 Demand for 10 Mbit/s connections has declined as the product becomes redundant and 

bandwidth requirements increase. BT prices 10 Mbit/s almost identically to 100 Mbit/s 

services, and provides it using the same equipment as a 100 Mbit/s service.56 100 Mbit/s 

and to some extent 1 Gbit/s are viewed as entry level speeds.  

3.50 Very high bandwidth circuits (VHB) i.e. circuits with a bandwidth over 1 Gbit/s, make up a 

relatively small proportion of leased lines compared to circuits at 1 Gbit/s and below, but 

forecasts indicate the use of VHB services is expected to increase over time. 

                                                           

54 Ethernet electronics equipƳŜƴǘ ŀƴŘ ƛƴǎǘŀƭƭŀǘƛƻƴ ƛǎ ōŀǎŜŘ ƻƴ hǇŜƴǊŜŀŎƘΩǎ ŀƴƴǳŀƭ ŘŜǇǊŜŎƛŀǘƛƻƴ ƻŦ ǘƘŜ ǳƴƛǘ C!/ ŦƻǊ 
Ethernet Electronics Capital cost for EAD LA 1 Gbit/s and EAD 10 Gbit/s services and it includes the cost of the equipment 
and its installation at both ends of a connection. 
55 tƘȅǎƛŎŀƭ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ Ŏƻǎǘǎ ŀǊŜ ōŀǎŜŘ ƻƴ hǇŜƴǊŜŀŎƘΩǎ 9ȄŎŜǎǎ /ƻƴǎǘǊǳŎǘƛƻƴ /ƘŀǊƎŜǎ όǎǳǊǾŜȅΣ ōƭƻǿƴ ŦƛōǊŜ ǘǳōƛƴƎΣ ōƭƻǿƴ 
fibre, duct under a footway, duct under a carriageway, new footway box, and breaking/drilling through external wall). 
56 The electronƛŎǎ ŦƻǊ мл aōƛǘκǎ ŀƴŘ млл aōƛǘκǎ ŀǊŜ ǘƘŜ ǎŀƳŜΣ ǳǎƛƴƎ ΨŀǳǘƻǎŜƴǎƛƴƎΩ ǘƻ ǎŜƭŜŎǘ ǘƘŜ ŎƻǊǊŜŎǘ ǘǊŀƴǎƳƛǎǎƛƻƴ ǎǇŜŜŘΦ 
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Figure 3.10: Growth in TI and CI leased line services [" ] 

 

{ƻǳǊŎŜΥ !Ŏǘǳŀƭǎ ōŀǎŜŘ ƻƴ hŦŎƻƳ ŀƴŀƭȅǎƛǎ ƻŦ .¢Ωǎ wC{ ǾƻƭǳƳŜǎ ŦƻǊ ǊŜƴǘŀƭ ¢L ŀƴŘ /L ǎŜǊǾƛŎŜǎ ŀǘ м Dōƛǘκǎ ŀƴŘ 

below.57 Forecasts based on Ofcom analysis of Openreach forecasts for rental CI services and BT forecasts for 

rental TI services in response to Q)11 of the 1st LLCC s.135 notice dated 2 March 2018.  

Market outlook 

3.51 Demand for online services, mobile data and business demand for increased productivity 

and new applications have driven an increase in the capacity of UK networks, growing by 

around 20-25% per annum over recent years.58 This is within the range of a 2017 industry 

forecast by Cisco which indicated an increase in global IP traffic by a factor of three 

between 2016 and 2021, at a rate of 24% per annum.59  

3.52 For the 2018 Cartesian report, which considered how UK large businesses (also referred to 

as enterprises by Cartesian) are using telecoms services, Cartesian asked businesses how 

they saw their needs evolving over the next five years. Cartesian also interviewed some 

telecoms providers and mobile network operators.  

3.53 The main trends by type of customer are summarised below:  

¶ Business customers: Fixed connectivity is regarded as a critical telecoms service for 

business. Businesses think network resilience is increasingly important. Businesses 

expect their demand for data to increase over the next five years, driven by, for 

example, the move of applications to the cloud and an increased use of video.  

                                                           

57 ¢ƘŜ ¢L ŎƛǊŎǳƛǘ ŜƴŘ ǾƻƭǳƳŜǎ ǊŜǇƻǊǘŜŘ ƛƴ .¢Ωǎ wŜƎǳƭŀǘƻǊȅ CƛƴŀƴŎƛŀƭ {ǘŀǘŜƳŜƴǘǎ όwC{ύ ƘŀǾŜ ōŜŜƴ ŘƛǾƛŘŜŘ ōȅ ǘǿƻ ǘƻ ǇǊƻǾƛŘŜ 
an estimate for an end-to-end circuit to allow a comparison with CI circuits which are reported as an end-to-end circuit. BT, 
2018. Regulatory Financial Statements 2018 [accessed 20 May 2019]. 
58 Ofcom estimate based on 2017 leased line circuit volumes, circuit bandwidths, and historical circuit inventory volumes. 
59 Cisco, June 2017. VNI Complete Forecasts Highlights [accessed 21 May 2019]. 

 

https://www.btplc.com/Thegroup/Policyandregulation/Governance/Financialstatements/2018/RegulatoryFinancialStatements2018.pdf
https://www.cisco.com/c/dam/m/en_us/solutions/service-provider/vni-forecast-highlights/pdf/Global_2021_Forecast_Highlights.pdf
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¶ Mobile network operators: The amount of mobile data we use is growing, increasing 

by 50% p.a., on average, between 2012 and 2017.60 As this trend continues, demand 

for higher bandwidth backhaul is expected to grow. 5G is the next generation of 

mobile technology and was the overarching focus of the interviews Cartesian 

conducted with mobile operators. It is expected to deliver faster and better mobile 

broadband, and to enable more revolutionary uses in sectors such as manufacturing, 

transport and healthcare. Mobile network operators (MNOs) are expected to 

upgrade bandwidth at many existing sites over the next five years to meet the 

increase in demand for mobile data on 4G and 5G networks. The rollout of 5G is 

already beginning, with trials of 5G technology already planned or underway61, and 

with MNOs focusing on the upgrading of existing cell sites within major cities first.62  

¶ Telecoms providers such as fixed broadband providers: The increase in data demand 

from end-users such as businesses, mobile users, and residential broadband means 

that telecoms service providers forecast their bandwidth requirements for backhaul 

and other inter-exchange circuits will also increase. An increase in demand for 

superfast broadband (and ultrafast broadband as it is rolled out) from business and 

residential customers is likely to lead to a concentration of demand for higher 

bandwidth backhaul and core leased lines, including the ~1150 BT exchanges that are 

capable of delivering superfast and ultrafast broadband.  

3.54 This is a dynamic market undergoing a period of significant change spurred by 

developments in the enterprise market with the move to cloud-based computing, the 

mobile market with increased demand for data and the rollout of 5G, and in the residential 

fixed broadband market where scale rollout of ultrafast broadband (including full fibre) is 

getting underway.  

3.55 As outlined, these changes are driving increased demand for high capacity lines. The way in 

which this demand will be met is also changing. Increasingly a wide range of services will 

be delivered over a common underlying fibre infrastructure ς ultrafast broadband to 

ƘƻǳǎŜƘƻƭŘǎ ŀƴŘ ǎƳŀƭƭ ōǳǎƛƴŜǎǎŜǎΤ ƭŜŀǎŜŘ ƭƛƴŜǎ ǘƻ ƭŀǊƎŜǊ ōǳǎƛƴŜǎǎŜǎΤ ŀƴŘ ΨōŀŎƪƘŀǳƭΩ ŦƻǊ 

mobile operators who use fixed broadband lines to transmit data between mobile sites. 

These multi-service networks are being built and configured in new and innovative ways. 

As set out in our introduction to this volume and in Section 10, these trends have informed 

our approach to the regulation of business connectivity markets.  

                                                           

60 Ofcom, August 2018. Communications Market Report 2018 [accessed 20 May 2019] and CMR 2018 Interactive report 
data: Telecoms [accessed 20 May 2019]. 
61 ISPreview.co.uk, 2018. EE UK Switches On First Live Trial of 5G Mobile Tech in Canary Wharf [accessed 20 May 2019] 
62 ! ŦǳƭƭŜǊ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ abhǎΩ ŜȄǇŜŎǘŜŘ Ǌƻƭƭƻǳǘ ƛǎ ŘŜǎŎǊƛōŜŘ ƛƴ !ƴƴŜȄ фΦ 

https://www.ofcom.org.uk/research-and-data/multi-sector-research/cmr/cmr-2018
https://www.ofcom.org.uk/__data/assets/file/0023/118472/CMR-2018-Interactive-Report-Data-Telecoms.csv
https://www.ofcom.org.uk/__data/assets/file/0023/118472/CMR-2018-Interactive-Report-Data-Telecoms.csv
https://www.ispreview.co.uk/index.php/2018/10/ee-uk-switches-on-first-live-trial-of-5g-mobile-tech-in-canary-wharf.html
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4. CI Access: product market definition  
4.1 In Section 3 of Volume 2, we explained the distinction between access, backhaul, and core 

and how they are used to provide different types of end-to-end network connectivity 

services. In this section we set out our product market definition for CI Access services. Our 

analysis of the market for CI Inter-exchange connectivity, covering backhaul and core, is set 

out in Section 7 of Volume 2. 

4.2 Our conclusions can be summarised as follows:  

¶ we define a single market for CI Access services at all bandwidths, which includes all 

wholesale fibre-based Ethernet and WDM services;63 

¶ we include dark fibre used to supply or self-supply CI Access services in the product 

market; and 

¶ we exclude business-grade connectivity services provided over EFM, as well as 

symmetric and asymmetric broadband, from the product market. 

4.3 We have undertaken a market definition exercise, assessing demand- and supply-side 

substitution, by applying the Small but Significant Non-transitory Increase in Price (SSNIP) 

ǘŜǎǘ όƻǊ ΨƘȅǇƻǘƘŜǘƛŎŀƭ ƳƻƴƻǇƻƭƛǎǘΩ ǘŜǎǘύΦ !ǎ ǎŜǘ ƻǳǘ ōŜƭƻǿΣ our findings are primarily 

underpinned by our analysis of supply-side substitution.  

4.4 Openreach offers leased lines at different bandwidths. The physical product is similar in all 

cases: a fibre point-to-point line, which differs only in the equipment on either end. Some 

types of equipment can be used to supply a range of bandwidths, though Openreach 

moderates the available bandwidth which differentiates the products it offers and allows it 

to set different price points. We take into account the ability of providers to switch 

between bandwidths, without incurring significant additional costs or risks, once they 

connect a customer to their network with a fibre point-to-point connection and find a 

single product market covering all bandwidths. 

4.5 In reaching our conclusions, we have considered whether leased lines purchased by mobile 

network operators (for the purposes of providing mobile backhaul) should be included in 

the same market as enterprise access circuits. The key question we have analysed in this 

respect is whether there are significant differences in competitive conditions in the supply 

of mobile backhaul compared to other services in the CI Access market that would lead to 

it being a separate market. Our analysis is set out in Annex 9 of Volume 2 and indicates 

that, although there are some differences between purchasers of mobile backhaul and 

enterprise customers, in both cases, competition is determined by the presence of rival 

networks to the customer site. On that basis, competitive conditions at particular locations 

are largely the same whether the end customer is a mobile network operator or an 

enterprise customer. We have therefore decided not to define a separate market for 

mobile backhaul services. 

                                                           

63 We set out a description of these services in Section 3 of Volume 2. 
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4.6 In this section, we present our analysis and findings for CI Access services in the following 

order:  

¶ summary of stakeholder responses to our consultation proposals; 

¶ approach to product market definition; 

¶ assessment of demand-side substitution; 

¶ assessment of supply-side substitution; and 

¶ conclusion on CI Access product market definition.  

4.7 We set out further detail on specific aspects of our analysis of product market definition 

for CI Access services in the following annexes of Volume 2: demand-side substitution 

(Annex 8) and assessment of mobile backhaul (Annex 9). 

Summary of stakeholder responses  

4.8 Overall 15 consultation respondents64 commented on our proposed CI Access services 

product market definition. 

4.9 As set out in more detail below, the main comments were in relation to our proposal for a 

single market for CI Access services at all bandwidths. Openreach and BT Group were the 

only stakeholders that disagreed with our proposal. Their main argument was that there 

are clear differences in competitive conditions between services at 1 Gbit/s and below, and 

±I.Τ ±ƛǊƎƛƴ aŜŘƛŀΩǎ ǾƛŜǿ ǿŀǎ ǘƘŀǘ ǘƘŜǊŜ ƛǎ ƭƛǘǘƭŜ Ǌƛǎƪ ƛƴ ŘŜŦƛƴƛƴƎ ŀ ǎƛƴƎƭŜ ƳŀǊƪŜǘΤ ŀƴŘ ŀƭƭ 

other stakeholders who commented agreed with our proposal.  

4.10 The comments made were mainly in relation to our proposed approach to product market 

definition, our assessment of demand-side substitution and our assessment of supply-side 

substitution. We summarise these comments below in turn.  

4.11 We also received comments on our proposed market definition for mobile backhaul. The 

main comments were that mobile backhaul services should be defined as a separate 

product market rather than as within the CI Access services market. We set out and 

consider these comments in in Annex 9 of Volume 2. 

Our approach to product market definition 

4.12 Most stakeholders had no comments on our approach in relation to the use of SSNIP tests, 

the services proposed to be in scope, the relationship between wholesale and retail 

markets, and our application of the modified greenfield approach (MGA).  

4.13 However, a few stakeholders did comment on aspects of our approach: 

                                                           

64 BT Group, CityFibre, Colt, Gamma, Hyperoptic, IIG, Openreach, Sorrento Networks, SSE, TalkTalk, UKCTA, Virgin Media, 
Vodafone, Zayo, and [" ]. 
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¶ IIG65, Openreach66, SSE67 and TalkTalk68 agreed with our use of SSNIP tests as the 

conceptual framework. However, Openreach argued that we have assumed it is 

άŀŎǘƛƴƎ ŀǎ ŀ ǉǳŀǎƛ-ƳƻƴƻǇƻƭƛǎǘέ ōȅ ǇǊƻǾƛŘƛƴƎ ǇǊƻŘǳŎǘǎ ƻǘƘŜǊ ǘƘŀƴ ǘƘŜ ŦƻŎŀƭ ǇǊƻŘǳŎǘ 

itself.69  

¶ Vodafone argued that Ofcom had excluded CCTV, Street Access and Broadcast 

services from the CI Access market, without an explanation of the materiality of 

these services.70  

¶ hǇŜƴǊŜŀŎƘ ŀƎǊŜŜŘ ǘƘŀǘ άƛǘ ƛǎ ƴƻǘ ŦƻǊƳŀƭƭȅ ƴŜŎŜǎǎŀǊȅ ǘƻ ŘŜŦƛƴŜ ǊŜǘŀƛƭ ƳŀǊƪŜǘǎέΣ 

although argued that by doing so, linkages between wholesale and retail markets and 

issues such as bandwidth breaks could be better addressed.71  

¶ TalkTalk commented that our adoption of the MGA is appropriate in their view.72 

However, Openreach argued that under the MGA, Ofcom should have distinguished 

between services offered commercially and those offered under regulation.73 

Openreach also argued that the MGA should have been applied in our market 

definition analysis considering unrestricted PIA in the wider context.74 

Our assessment of demand-side substitution  

4.14 Some stakeholders commented on our assessment of demand-side substitution. We 

summarise these comments in more detail in Annex 8 of Volume 2. The main comments 

were in relation to our approach to demand-side substitution, our SSNIP analysis and 

findings. 

4.15 The following stakeholders commented on our approach to demand-side substitution and 

our SSNIP analysis: 

¶ Openreach argued that it is not clear why Ofcom is relying on calculations of critical 

loss.75 It also argued that the focal products are elements of a much wider network 

which has not been considered as part of our demand-side substitution analysis.76 

¶ Vodafone acknowledged that evidence for demand-side substitution is limited 

because 10 Gbit/s prices are not set at the competitive level.77  

                                                           

65 The LLDΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ 2018 PIMR, 2018 BCMR and 2018 BT RFR Consultations, paragraph 4.1.2. The IIG is a collective 
of alternative infrastructure providers who have built, own and operate high-speed electronic communications networks 
within the UK. Its members are CityFibre, euNetworks and Zayo. 
66 hǇŜƴǊŜŀŎƘΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀƎŜ унΣ ǇŀǊŀƎǊŀǇƘ сΦ  
67 {{9Ωǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘhe 2018 BCMR Consultation, page 1. 
68 ¢ŀƭƪ¢ŀƭƪΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀǊŀƎǊŀǇƘ нΦуΦ 
69 hǇŜƴǊŜŀŎƘΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀƎŜ унΣ ǇŀǊŀƎǊŀǇƘ уΦ 
70 ±ƻŘŀŦƻƴŜΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀǊǘ нΣ paragraph 1.24. 
71 hǇŜƴǊŜŀŎƘΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀƎŜ упΣ ǇŀǊŀƎǊŀǇƘ мфΦ 
72 ¢ŀƭƪ¢ŀƭƪΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀǊŀƎǊŀǇƘ нΦфΦ 
73 hǇŜƴǊŜŀŎƘΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀƎŜ уоΣ ǇŀǊŀƎǊŀǇƘ моΦ 
74 hǇŜƴǊŜŀŎƘΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀƎŜ умΣ ǇŀǊŀƎǊŀǇƘ рΦ 
75 hǇŜƴǊŜŀŎƘΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀƎŜ усΣ ǇŀǊŀƎǊŀǇƘ олΦ 
76 hǇŜƴǊŜŀŎƘΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀƎŜ урΣ ǇŀǊŀƎǊŀǇƘ нпΦ 
77 ±ƻŘŀŦƻƴŜΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ 2018 BCMR Consultation, part 2, paragraphs 1.9-1.10. 
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¶ TalkTalk argued that our approach to demand-ǎƛŘŜ ǎǳōǎǘƛǘǳǘƛƻƴ ƛǎ άŦƭŀǿŜŘέ ŀƴŘ ŦƻǊ 

±I. ǎŜǊǾƛŎŜǎΣ ǎǳōƧŜŎǘ ǘƻ ŀ άŦƻǊƳ ƻŦ ŎŜƭƭƻǇƘŀƴŜ ŦŀƭƭŀŎȅέΣ ŀǎ ƻǳǊ {{bLt ŀƴŀƭȅǎƛǎ ƛǎ ōŀǎŜŘ 

on existing market prices rather than competitive prices.78  

¶ Both TalkTalk79 and Openreach80 argued that Ofcom had not undertaken the SSNIP 

analysis based on competitive prices for VHB services. 

4.16 The following stakeholders commented on our SSNIP findings: 

¶ The IIG 81 and Openreach82 agreed with our finding that 10 Mbit/s is constrained by 

100 Mbit/s.  

¶ Openreach disagreed with our finding that 100 Mbit/s is constrained by 1 Gbit/s.83 

¶ The IIG agreed with our findings that 10 Gbit/s is unlikely to defeat a SSNIP at 1 

Gbit/s. 84 Openreach argued there is a break between 1 Gbit/s and 10 Gbit/s.85  

¶ The IIG86, TalkTalk87 and Vodafone88 agreed that asymmetric broadband and EFM do 

not impose a competitive constraint on our focal products.  

¶ Openreach disagreed that EFM should be excluded as the service continues to 

provide a constraint for 10 Mbit/s services.89 

¶ SSE suggested that FTTP (asymmetric broadband) should be included in future 

market definitions as it is a viable substitute for services at 1 Gbit/s and below.90 BT 

Group also pointed out that services at 1 Gbit/s and below are increasingly becoming 

competitive at the wholesale level from FTTP providers.91 

¶ The IIG agreed that dark fibre is not likely to impose a constraint on low bandwidth 

ǎŜǊǾƛŎŜǎΣ ƘƻǿŜǾŜǊ ƴƻǘŜŘ ǘƘŜƛǊ ƳŜƳōŜǊǎ ƘŀǾŜ ǎŜŜƴ ǘƘŀǘ άǎƻƳŜ wholesale customers 

ƻŦ ±I. ŎƛǊŎǳƛǘǎ ŀǊŜ ƳƻǊŜ ƭƛƪŜƭȅ ǘƻ ǳǎŜ ŘŀǊƪ ŦƛōǊŜ ŀǎ ŀ ǎǳōǎǘƛǘǳǘŜέΦ92 Openreach argued 

ǘƘŀǘ ǘƘŜ ǊŜƭŜǾŀƴŎŜ ƻŦ ŘŀǊƪ ŦƛōǊŜ ŜƴǘǊȅ ƛǎ ƴƻǘ ƻōǾƛƻǳǎ ŀǎ hŦŎƻƳ ŘƻŜǎ ƴƻǘ ŎƻƴǎƛŘŜǊ ƛǘ άƛƴ 

ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ ǘƘŜ ǊŜƭŜǾŀƴǘ ǘƛƳŜŦǊŀƳŜέΦ93 

Our assessment of supply-side substitution 

4.17 Most stakeholders that commented agreed with our approach and conclusions on supply-

side substitution, where suppliers are already connected and where suppliers do not have 

an existing connection.  

                                                           

78 ¢ŀƭƪ¢ŀƭƪΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀǊŀƎǊŀǇƘ нΦмпΦ 
79 ¢ŀƭƪ¢ŀƭƪΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀǊŀƎǊŀǇƘ нΦмпΦ 
80 hǇŜƴǊŜŀŎƘΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀƎŜ утΣ Ǉaragraph 34. 
81 The LLDΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ 2018 PIMR, 2018 BCMR and 2018 BT RFR Consultations, paragraph 4.3.1.  
82 hǇŜƴǊŜŀŎƘΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀƎŜ усΣ ǇŀǊŀƎǊŀǇƘ омΦ 
83 hǇŜƴǊŜŀŎƘΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀƎŜ усΣ ǇŀǊŀƎraph 31. 
84 ¢ƘŜ LLDΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму tLawΣ нлму ./aw ŀƴŘ нлму .¢ wCw /ƻƴǎǳƭǘŀǘƛƻƴǎΣ ǇŀǊŀƎǊŀǇƘ пΦоΦмΦ 
85 hǇŜƴǊŜŀŎƘΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀƎŜ усΣ ǇŀǊŀƎǊŀǇƘ опΦ 
86 ¢ƘŜ LLDΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму tLawΣ нлму ./aw ŀƴŘ нлму .¢ wCw /ƻƴǎǳƭǘŀtions, paragraph 4.3.3. 
87 Tŀƭƪ¢ŀƭƪΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀǊŀƎǊŀǇƘ нΦнн-2.31. 
88 ±ƻŘŀŦƻƴŜΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀǊǘ нΣ ǇŀǊŀƎǊŀǇƘ мΦмΦоΦ 
89 hǇŜƴǊŜŀŎƘΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀƎŜ унΣ ǇŀǊŀƎǊŀǇƘ рΦ 
90 SS9Ωǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀƎŜ нΦ 
91 .¢ DǊƻǳǇΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму tLaw ŀƴŘ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴǎΣ ǇŀǊŀƎǊŀǇƘǎ оΦмф-3.22.  
92 ¢ƘŜ LLDΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму tLawΣ нлму ./aw ŀƴŘ нлму .¢ wCw /ƻƴǎǳƭǘŀǘƛƻƴǎΣ ǇŀǊŀƎǊŀǇƘ пΦоΦоΦ 
93 hǇŜƴǊŜŀŎƘΩǎ ǊŜsponse to the 2018 BCMR Consultation, page 95, paragraph 78. 
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4.18 The following stakeholders agreed with our assessment of supply-side substitution:  

¶ CityFibre94, euNetworks95, TalkTalk96, Three97, SSE98, UKCTA99, Vodafone100 and Zayo101 

agreed that on the supply side, there is a single product market for CI Access services 

at all bandwidths.  

¶ LLD ŎƻƳƳŜƴǘŜŘ ǘƘŀǘ άǎǳpply-side substitution between CI Access circuits has the level 

ƻŦ ŜŦŦŜŎǘƛǾŜƴŜǎǎ ŀƴŘ ƛƳƳŜŘƛŀŎȅ ƴƻǘŜŘ ōȅ ǘƘŜ 9/έΦ102 Similarly, Vodafone commented 

ǘƘŀǘ άƎǊŜŀǘŜǊ ǿŜƛƎƘǘ ƴŜŜŘǎ ǘƻ ōŜ ŀǘǘǊƛōǳǘŜŘ ǘƻ ǎǳǇǇƭȅ-ǎƛŘŜ ǎǳōǎǘƛǘǳǘƛƻƴέΦ103  

¶ TalkTalk104 and Vodafone105 agreed that there are no barriers preventing providers 

from switching from supplying 1 Gbit/s to 10 Gbit/s services.  

¶ Three106 and UKCTA107 agreed that where suppliers do not already have an existing 

connection, the propensity to dig does not vary by bandwidth.  

4.19 Virgin Media noted that there are still differences in competitiveness between 1 Gbit/s and 

±I. ǎŜǊǾƛŎŜǎΣ ǿƘƛŎƘ hŦŎƻƳ Ƴǳǎǘ ŀŎƪƴƻǿƭŜŘƎŜΣ άŀƭǘƘƻǳƎƘ ǘƘŜǎŜ Ƴŀȅ ƴƻǘ ōŜ ǎǳŦŦƛŎƛŜƴǘ ǘƻ 

ƧǳǎǘƛŦȅ ŀ ǎŜǇŀǊŀǘŜ ƳŀǊƪŜǘέ ŦƻǊ ±I. ǎŜǊǾƛŎŜǎΦ .ŀǎŜŘ ƻƴ ƻǳǊ {at ŀƴŀƭȅǎƛǎ ŦƻǊ ±I. ŀǎ ŀ 

sepaǊŀǘŜ ƳŀǊƪŜǘΣ ±ƛǊƎƛƴ aŜŘƛŀ ŎƻƴŎƭǳŘŜŘ άǘƘŜǊŜ ƛǎ ƭƛǘǘƭŜ Ǌƛǎƪ ƛƴ ŘŜŦƛƴƛƴƎ ŀ ǎƛƴƎƭŜ ƳŀǊƪŜǘέΦ108  

4.20 BT Group and Openreach disagreed with our assessment of supply-side substitution. BT 

Group argued that there are clear differences in competitive conditions between services 

at 1 Gbit/s and below, and VHB services.109 Based on our analysis, BT pointed out that 

Openreach is prepared to dig twice as far to serve VHB customers than for low bandwidth 

customers.110 

4.21 Openreach argued that where suppliers are already present, Ofcom is mistaken to assume 

this is supply-side substitution. It considers that only suppliers not active in the product 

market Ŏŀƴ ōŜ ŎƻƴǎƛŘŜǊŜŘ ŦƻǊ ǿƘŀǘ hǇŜƴǊŜŀŎƘ ǘŜǊƳǎ ΨǎǳǇǇƭȅ-ǎƛŘŜ ŜƴǘǊȅΩ ǳƴŘŜǊ 9/ 

guidelines111 and therefore, Openreach disagreed with our single product market proposal. 

It argued that: 

                                                           

94 ¢ƘŜ LLDΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму tLawΣ нлму ./aw ŀƴŘ нлму .¢ wCw /ƻƴǎǳƭǘŀǘƛƻƴǎΣ ǇŀǊŀƎǊŀǇƘ пΦнΦм ƻƴ ōŜƘŀƭŦ ƻŦ /ƛǘȅCƛōǊŜΣ 
euNetworks and Zayo. 
95 ¢ƘŜ LLDΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму tLawΣ нлму ./aw ŀƴŘ нлму .¢ wCw /ƻƴǎǳƭǘŀǘƛƻƴǎΣ ǇŀǊŀƎǊŀǇƘ пΦнΦм ƻƴ ōŜƘŀƭŦ ƻŦ /ƛǘȅCƛōǊŜΣ 
euNetworks and Zayo. 
96 Tŀƭƪ¢ŀƭƪΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀǊŀƎǊŀǇƘ нΦмнΦ 
97 ¢ƘǊŜŜΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw Consultation, paragraph 9.1. 
98 {{9Ωǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀƎŜ нΦ 
99 ¦Y/¢!Ωǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀǊŀƎǊŀǇƘ уΦ 
100 ±ƻŘŀŦƻƴŜΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀǊǘ нΣ ǇŀǊŀƎǊŀǇƘ мΦпΦ  
101 ¢ƘŜ LLDΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлм8 PIMR, 2018 BCMR and 2018 BT RFR Consultations, paragraph 4.2.1 on behalf of 
CityFibre, euNetworks and Zayo.  
102 ¢ƘŜ LLDΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму tLawΣ нлму ./aw ŀƴŘ нлму .¢ wCw /ƻƴǎǳƭǘŀǘƛƻƴǎΣ ǇŀǊŀƎǊŀǇƘ пΦпΦмΦ 
103 ±ƻŘŀŦƻƴŜΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘion, part 2, paragraph 1.5. 
104 Tŀƭƪ¢ŀƭƪΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀǊŀƎǊŀǇƘ нΦмфΦ 
105 ±ƻŘŀŦƻƴŜΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀǊǘ нΣ ǇŀǊŀƎǊŀǇƘ мΦмуΦ  
106 ¢ƘǊŜŜΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀǊŀƎǊŀǇƘ фΦнΦ 
107 ¦Y/¢!Ωǎ ǊŜǎǇƻƴse to the 2018 BCMR Consultation, paragraph 8.  
108 ±ƛǊƎƛƴ aŜŘƛŀΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀƎŜ сΦ 
109 .¢ DǊƻǳǇΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму tLaw ŀƴŘ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴǎΣ ǇŀǊŀƎǊŀǇƘ оΦмл-3.11. 
110 .¢ DǊƻǳǇΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму tLaw ŀƴŘ нлму ./aw /onsultations, paragraph 3.3.  
111 hǇŜƴǊŜŀŎƘΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀƎŜ фоΣ ǇŀǊŀƎǊŀǇƘ стΦ 
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¶ CƻǊ ǘƘŜǊŜ ǘƻ ōŜ ΨǎǳǇǇƭȅ-ǎƛŘŜ ŜƴǘǊȅΩΣ ǘƘŜ ǎǳǇǇƭƛŜǊ Ƙŀǎ ǘƻ ōŜ ƛƴ ŀ ŘƛǎǘƛƴŎǘ ƳŀǊƪŜǘ ŀƴŘ 

able to expand at relatively low cost.112  

¶ Providers that are supplying services already identified as demand-side substitutes 

are not relevant to supply-ǎƛŘŜ ǎǳōǎǘƛǘǳǘƛƻƴΣ ŀǎ ǘƘƛǎ ǿƻǳƭŘ ōŜ ŀ ǎŎŜƴŀǊƛƻ ƻŦ άŘƻǳōƭŜ 

ŎƻǳƴǘƛƴƎέ ŀǎ άhŦŎƻƳ ǎŜǘ ƻǳǘ ƛƴ ǘƘŜ нлмо ŀƴŘ нлмс ./aw {ǘŀǘŜƳŜƴǘǎΦέ113  

4.22 Openreach argued that where suppliers do not have existing connections, there is no 

support for a single product market.114 It argued that: 

¶ Ofcom has to demonstrate that suppliers can expand their networks within the 

timeframe of the SSNIP itself;115 

¶ it is not enough to assess whether or not the cost of extending networks is similar 

across all bandwidths, and we have ignored revenue and timeframe;116 and 

¶ our analysis on actual dig distances and customer inconvenience are irrelevant in the 

context of a hypothetical monopolist test117, and suggest that all bandwidths are not 

of similar interest to suppliers, and that there is a clear break between 100 Mbit/s 

and 1 Gbit/s, as well as 1 Gbit/s and 10 Gbit/s.118  

4.23 We consider stakeholder comments in more detail below, with the exception of some 

comments in relation to our assessment of demand-side substitution, which we consider in 

more detail in Annex 8 of Volume 2.  

Our approach to product market definition 

SSNIP test as our conceptual framework 

4.24 The main purpose of the product market definition is to identify the competitive 

constraints on each of the CI Access services provided by BT over the Openreach network. 

In the context of CI Access services, the focus is on whether the supply of a circuit at one 

bandwidth is a competitive constraint on the supply of another circuit at a different 

bandwidth, such that they should be considered as part of the same relevant market when 

assessing whether BT has SMP. 

4.25 The EC SMP Guidelines identify two main sources of competitive constraints: demand- and 

supply-side substitution. 

ά¢ƘŜ ŜȄǘŜƴǘ ǘƻ ǿƘƛŎƘ ǘƘŜ ǎǳǇǇƭȅ ƻŦ ŀ ǇǊƻŘǳŎǘ or the provision of a service in a given 

geographical area constitutes a relevant market depends on the existence of competitive 

constraints on the price-setting behaviour of the service provider(s) concerned. There are 

two main competitive constraints to consider in assessing the behaviour of undertakings in 

                                                           

112 hǇŜƴǊŜŀŎƘΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀƎŜ фоΣ ǇŀǊŀƎǊŀǇƘ снΦ 
113 hǇŜƴǊŜŀŎƘΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀƎŜ фнΣ ǇŀǊŀƎǊŀǇƘ 61. 
114 hǇŜƴǊŜŀŎƘΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀƎŜ фнΣ ǇŀǊŀƎǊŀǇƘ ртΦ 
115 hǇŜƴǊŜŀŎƘΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀƎŜ фпΣ ǇŀǊŀƎǊŀǇƘ тлΦ 
116 hǇŜƴǊŜŀŎƘΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀƎŜ фоΣ ǇŀǊŀƎǊŀǇƘ суΦ 
117 hǇŜƴǊŜŀŎƘΩǎ ǊŜǎǇƻƴse to the 2018 BCMR Consultation, page 94, paragraphs 74-75. 
118 hǇŜƴǊŜŀŎƘΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀƎŜ фпΣ ǇŀǊŀƎǊŀǇƘ тнΦ  

 



2019 PIMR and BCMR Statement: Volume 2    

36 

 

the market; (i) demand-side; and (ii) supply-side substitution. A third source of competitive 

constraint on an operator's behaviour τ to be considered not at the stage of market 

definition but when assessing whether a market is effectively competitive within the 

meaning of Directive 2002/21/EC τ ƛǎ ǘƘŜ ŜȄƛǎǘŜƴŎŜ ƻŦ ǇƻǘŜƴǘƛŀƭ ŎƻƳǇŜǘƛǘƛƻƴΦέ119 

4.26 The small but significant non-transitory increase in price (SSNIP) test is a well-established 

approach for assessing these constraints. It starts by selecting a suitable focal product and 

asks whether a hypothetical monopolist would be able to profitably impose a SSNIP above 

the competitive price level on that focal product. From the demand side, the question is 

whether the number of customers switching to an alternative product would be enough to 

render the SSNIP unprofitable, in which case the relevant market should be expanded to 

include the candidate substitute.  From the supply side, the question is whether suppliers 

would switch production of a good (other than the focal product) to produce the focal 

product in the short-term and without incurring significant additional costs, and render the 

SSNIP unprofitable.120  

4.27 This approach is consistent with the EC SMP Guidelines which state that:  

άhƴŜ ǇƻǎǎƛōƭŜ ǿŀȅ ƻŦ ŀǎǎŜǎǎƛƴƎ ǘƘŜ ŜȄƛǎǘŜƴŎŜ ƻŦ ŀƴȅ ŘŜƳŀƴŘ ŀƴŘ ǎǳǇǇƭȅ-side substitution is 

to apply the so-ŎŀƭƭŜŘ ΨƘȅǇƻǘƘŜǘƛŎŀƭ ƳƻƴƻǇƻƭƛǎǘΩ ƻǊ {{bLt ǘŜǎǘΦ ¦ƴŘŜǊ ǘƘƛǎ ǘŜǎǘΣ ŀƴ bw! 

should ask what would happen if there were a small but significant and non-transitory 

increase in the price of a given product or service, assuming that the prices of all other 

products or services remain constant ... While the significance of a relative price increase 

will depend on each individual case NRAs should consider customer (consumer or 

undertaking) reactions to a small but non-transitory price increase of between 5 to 10%. 

Customer responses will help determine whether substitutable products exist and, if so, 

where the boundaries of the relevant proŘǳŎǘ ƳŀǊƪŜǘ ǎƘƻǳƭŘ ōŜ ŘŜƭƛƴŜŀǘŜŘΦέ121 

4.28 In response to our consultation, the IIG122, Openreach123, SSE124 and TalkTalk125 were the 

only stakeholders to comment on our approach of using the SSNIP test and all agreed with 

our approach. We received no objections and therefore use the SSNIP test as our 

conceptual framework.  

                                                           

119 EC, 2018. Guidelines on market analysis and the assessment of significant market power under the EU regulatory 
framework for electronic communications networks and services (2018/C 159/01), paragraph 27 [accessed 20 May 2019]. 
120 Where there is more than one candidate substitute, the process is more complex. The market definition exercise would 
start in this case with the closest candidate substitute and if the SSNIP test suggests that substitution to this substitute 
would render the SSNIP unprofitable the focal product would be expanded to include the initial focal product and the 
candidate substitute. A second SSNIP test would then be applied with the new focal product and the next closest candidate 
substitute. This would be done until the set of products is such that a SSNIP would become profitable.   
121 EC SMP Guidelines, paragraph 29. 
122 LLDΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму tLawΣ нлму ./aw ŀƴŘ нлму .¢ wCw /ƻƴǎǳƭǘŀǘƛƻƴǎΣ ǇŀǊŀƎǊŀǇƘ пΦмΦнΦ 
123 hǇŜƴǊŜŀŎƘΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀƎŜ унΣ ǇŀǊŀƎǊŀǇƘ сΦ  
124 {{9Ωǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀƎŜ мΦ 
125 ¢ŀƭƪ¢ŀƭƪΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нл18 BCMR Consultation, paragraph 2.8. 

 

http://ec.europa.eu/newsroom/dae/document.cfm?doc_id=51836
http://ec.europa.eu/newsroom/dae/document.cfm?doc_id=51836
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Competition is primarily determined by the presence of rival infrastructure  

4.29 Competition in the supply of CI Access services arises from the potential for rival suppliers 

to extend their fibre networks ǘƻ .¢Ωǎ ŎǳǎǘƻƳŜǊǎΦ  

4.30 Where they are already connected to the customer, rival suppliers can offer the full suite 

ƻŦ ōŀƴŘǿƛŘǘƘǎ ǊŜƭŀǘƛǾŜƭȅ ǉǳƛŎƪƭȅ ŀƴŘ ŀǘ ƭƛǘǘƭŜ ƛƴŎǊŜƳŜƴǘŀƭ ŎƻǎǘΣ ǘƘǳǎ ŎƻƴǎǘǊŀƛƴƛƴƎ .¢Ωǎ /L 

Access services from the supply side.126   

4.31 Unless customers are connected to multiple networks127, the competitive constraint from 

supply-side substitution will depend on the presence of nearby rival networks. This is 

because a supplier with a network that is closer to the customer has a significant cost 

advantage over one that is further away. Customers may also face greater inconvenience if 

choosing to switch to suppliers located further away, due to the duration and uncertainty 

of the time taken for the supplier to extend its network.128  

4.32 Our analysis therefore considers whether the ability and incentive for operators to build 

out from their network to connect a customer in response to a SSNIP differs substantially 

between different CI Access services, such that the nature of competition (on the supply 

side) also differs and hence points towards narrower markets.  

Services in scope 

4.33 The starting point of our market definition exercise is wholesale fibre leased lines supplied 

by BT over the Openreach network. These services include fibre-based Ethernet and WDM 

services of different bandwidths used to connect to customer sites. We refer to these 

services as CI Access services. 

4.34 We have examined whether CI Access services of different bandwidths are sufficiently 

close substitutes to one another such that they should be considered in the same product 

market.  

4.35 In addition, we have investigated whether other access services, such as dark fibre, 

asymmetric broadband and EFM, should be considered in the same product market as CI 

Access services.129  

                                                           

126 Openreach argued that bandwidth upgrades do not constitute supply-side entry. We consider this argument further 
below. 
127 The majority of customers are not connected to multiple networks.   
128 No stakeholders objected to our view that where suppliers are not already connected, supply-side substitution will 
depend on the proximity of nearby rival networks. 
129Note that in the 2016 BCMR we excluded leased lines used for specialist applications such as CCTV, Broadcast and Street 
Access from the CI market. Vodafone argued that Ofcom had excluded CCTV, Street Access and Broadcast services without 
ŎƻƴǎƛŘŜǊŀǘƛƻƴ ŦƻǊ ǘƘŜ ƳŀǘŜǊƛŀƭƛǘȅ ƻŦ ǘƘŜǎŜ ǎŜǊǾƛŎŜǎ ό±ƻŘŀŦƻƴŜΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀǊǘ нΣ ǇŀǊŀƎǊŀǇƘ 
1.24). However, we remain of the view that these circuits are not viable substitutes for fibre leased lines, as they either use 
a different interface to traditional CI Access services or are priced at a significant premium. We have thus excluded these 
services from the proposed product market. Based on 2017 access connections, these services combined account for only 
a small number of circuits, so excluding them has no influence on our SMP findings. While we are aware that the 
deployment of 5G may see a rise in the use of street access services, we do not expect there to be a significant increase 
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4.36 We set out our analysis of substitution to leased lines provided over microwave links in 

Annex 9 of Volume 2.   

Relationship between wholesale and retail markets 

4.37 Although this is a review of wholesale services, the relationship between wholesale and 

retail markets is important in our assessment. Demand for wholesale products derives 

from demand for retail services, so demand-side substitution between wholesale products 

will partly arise from indirect constraints from retail markets.130  

4.38 It is not necessary to formally define retail markets to define wholesale markets, provided 

that wholesale market definition takes into account any indirect constraints that exist.131 

For instance, when identifying the products to which wholesale customers would move in 

response to a SSNIP, we have taken into account the bandwidth needs of customers at the 

retail level, rather than the bandwidth of the wholesale circuits that are used to satisfy 

such bandwidth needs.  

4.39 Our proposed approach to retail and wholesale market definition is consistent with the 

relevant EC Guidelines.  

Modified greenfield approach 

4.40 When carrying out our market definition analysis we have applied the modified greenfield 

approach (MGA). Our analysis below is therefore conducted in relation to a hypothetical 

scenario in which there are no ex ante SMP remedies in the reference market(s), but ex 

ante SMP remedies in other markets continue to apply.132  

4.41 For example, we assume that remedies imposed in the wholesale local access (WLA) 

market apply and that therefore BT is required to provide LLU, VULA and PIA (mixed 

                                                           

during this review period. In response to a statutory information request (BCMR s.135-23), MNOs have indicated they will 
mainly use [" ] for their access connections.   
130 Indirect constraints arise because a wholesale price increase is likely to be passed on to the retail level, which may result 
in end customers switching to goods which do not require the wholesale input. If such retail substitution would be 
sufficient to limit the ability of a wholesale operator to profitably impose a SSNIP, then an indirect constraint exists. Such 
indirect constraints might lead to wholesale products being included in the same relevant market even if those products do 
not constrain each other directly at the wholesale level. 
131 In their response, Openreach agreed with our view that it is not formally necessary to define retail markets, however, it 
argued that doing so can address issues such as bandwidth breaks. Also, Openreach argued that we had given no 
consideration for switching or upgrade costs (an increase in the capacity of access circuits will require an increase in the 
capacity of their core network) on the wholesale or retail level (hǇŜƴǊŜŀŎƘΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ 
page 84, paragraph 20). However, our analysis here is focused only on CI Access services and we consider switching 
decisions when determining our relevant assessment period as part of our demand-side substitution analysis in Annex 8 of 
Volume 2. 
132 Openreach argued we have assumed Ethernet services to be our focal product, but that under the modified greenfield 
approach, it is essential to distinguish between what is offered commercially from what is offered as a result of regulation. 
Absent regulation, OpenreacƘ ǎǳƎƎŜǎǘ ǘƘŜȅ ǿƻǳƭŘ ƘŀǾŜ ǇǊŜŦŜǊǊŜŘ ǘƻ άƻŦŦŜǊ ŘƛŦŦŜǊŜƴǘ ǘŜŎƘƴƛŎŀƭ ŀƴŘκƻǊ ŎƻƳƳŜǊŎƛŀƭ 
solutionsέ όhǇŜƴǊŜŀŎƘΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀƎŜ уоΣ ǇŀǊŀƎǊŀǇƘǎ мо-14). First, we note that the 
presence of regulation does not prevent Openreach from offering such solutions. In fact, CI Access services at 1 Gbit/s and 
below were deregulated in the 2016 BCMR in the CLA, however even in the absence of regulation, Openreach continued to 
supply those products. Also, our approach is consistent with EC Guidelines, which do not prevent the use of a product 
offered under regulation as our focal product.  
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usage).133 Similarly, we assume that remedies imposed in the PIMR market apply and that 

therefore BT is required to provide unrestricted access to its ducts and poles no later than 

one month after the publication of this Statement.134  

Definition of product markets in our legal instrument 

4.42 Openreach commented that the names of the product markets we proposed to identify 

should have been defined in our draft legal instrument.135 This is not our usual approach. 

Typically, the market definition chapters of our statement set out the services which we 

consider to fall within the markets we identify, while the legal instrument only includes the 

name of the identified product markets. We see no reason to depart from this approach in 

this review. Where we consider it necessary to require BT to provide specific services we 

ŘŜŦƛƴŜ ǘƘŜǎŜ ǎŜǇŀǊŀǘŜƭȅ όŜΦƎΦ ƛƴ ƻǳǊ ƭŜƎŀƭ ƛƴǎǘǊǳƳŜƴǘ ǿŜ ŘŜŦƛƴŜ ά9ǘƘŜǊƴŜǘ {ŜǊǾƛŎŜǎέ ŀƴŘ 

ά²5a {ŜǊǾƛŎŜǎέύΦ ¢ƻ ǘƘŜ ŜȄǘŜƴǘ ǘƘŀǘ hǇŜƴǊŜŀŎƘΩǎ ŎƻƳƳŜƴǘ formed part of a wider 

concern about the scope of our proposed dark fibre remedy, we have addressed this in 

Section 12 of Volume 2.  

Assessment of demand-side substitution 

4.43 Demand-side substitution arises when customers switch to alternative products in 

response to changes in their relative prices. The analysis of demand-side substitution 

considers how this switching would affect the profitability of a hypothetical monopolist of 

a certain product (i.e. the focal product) attempting a SSNIP.  

4.44 When conducting the SSNIP test, the hypothetical monopolist is assumed to produce and 

sell only the focal product and not any other products.136 This means that any sales lost by 

customers switching to other products are a loss to the hypothetical monopolist. This 

implicitly assumes that the current prices are set based on existing demand-side 

constraints.  

4.45 However, in CI Access this does not always reflect reality as the main demand substitute 

for an Openreach leased line is typically another Openreach leased line of a different 

bandwidth.137 According to internal documents, Openreach sets charges to maximise 

                                                           

133 One practical implication of this approach is that EFM-based services can be included in our assessment, even though 
ǘŜƭŜŎƻƳǎ ǇǊƻǾƛŘŜǊǎ ǊŜǉǳƛǊŜ ŀŎŎŜǎǎ ǘƻ .¢Ωǎ regulated WLA products to be able to supply such services. 
134 In their response, Openreach argued that Ofcom had not applied the MGA in the wider context of DPA. However, we 
note that this does not have any implications for the services we consider and therefore, our assessment overall.  
135 hǇŜƴǊŜŀŎƘΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму tLaw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀǊŀƎǊŀǇƘǎ ул-81, pages 18-19. 
136 Bailey, D & John, LE (eds), 2018. Bellamy & Child European Union Law of Competition. Eighth Edition, Oxford: Oxford 
University Press. 
137 Openreach argued that Ofcom appears to assume that Openreach is acting as a quasi-monopolist through the provision 
of products other than the focal product itself (hǇŜƴǊŜŀŎƘΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀƎŜ унΣ ǇŀǊŀƎǊŀǇƘ 
8). However, our intention is to explain how the SSNIP analysis is undertaken in the context of CI Access services. 
hǇŜƴǊŜŀŎƘ ŀƭǎƻ ŎƭŀƛƳ ǘƘŀǘ ǿŜ ƘŀǾŜ ōŜŜƴ ƛƴŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ƻǳǊ ŀǊƎǳƳŜƴǘǎ ƛƴ ǘƘŜ ŀǇǇŜŀƭ ƻŦ ǘƘŜ нлмс ./aw ǘƘŀǘ άǘƘŜ 
Hypothetical Monopolist should be assumeŘ ǘƻ ǇǊƻŘǳŎŜ ƻƴƭȅ ǘƘŜ ŦƻŎŀƭ ǇǊƻŘǳŎǘέ όhǇŜƴǊŜŀŎƘΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw 
Consultation, page 82, paragraph 7). We agree that when applying the SSNIP test, the hypothetical monopolist should be 
assumed to produce only the focal product. However, we consider it valid to note that current prices may reflect profit-
maximisation across a portfolio rather than demand-side substitution to an external constraint.  
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profits across bandwidths, taking into account that in the event of a price increase for a 

given bandwidth, many of the switching customers would switch to an Openreach leased 

ƭƛƴŜ ƻŦ ŀ ŘƛŦŦŜǊŜƴǘ ōŀƴŘǿƛŘǘƘΣ ǎǳŎƘ ǘƘŀǘ hǇŜƴǊŜŀŎƘ ǿƻǳƭŘ ΨǊŜŎŀǇǘǳǊŜΩ Ƴŀƴȅ ƻŦ ǘƘŜ ŘƛǾŜǊǘŜŘ 

sales.138 This is in contrast to instances where the demand-side substitute is offered by 

rivals and the incumbent firm loses the diverted sales. The existence of this portfolio effect 

is captured in supply-side substitution.  

4.46 In conducting a SSNIP test, there is the additional complication that prices for CI Access 

services of 1 Gbit/s and below are charge controlled while those for services over 1 Gbit/s 

(which we refer to as very high bandwidth or VHB services) are not. As noted in Section 6 

and Annex 14 of Volume 2, the evidence indicates that BT would have market power in a 

market for VHB services considered on a standalone basis, so prices on these services may 

be distorted. This is supported by the high profit margin BT earns on VHB services, for 

which we estimate BT currently charges significantly above FAC (see Figure A7.2). 

4.47 ¢ƘŜ 9/ {at DǳƛŘŜƭƛƴŜǎ ǎǘŀǘŜ ǘƘŀǘ ά¢ƘŜ {{bLt ǘŜǎǘ ŎŀƴΣ ƘƻǿŜǾŜǊΣ ƴƻǘ ōŜ ŀǇǇƭƛŜŘΣ ƛŦ ǘhe price 

level or other market parameters are not at competitive level, as such analysis would be 

liable to the so-called cellophane fallacy. NRAs faced with such difficulties could rely on 

other criteria for assessing the substitution, such as functionality of service, technical 

ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ŜǘŎέΦ139 

4.48 Therefore, existing price differentials between bandwidths may not be a reflection of 

demand-side constraints differing across bandwidths. Moreover, the SSNIP test may not 

capture the full extent of these constraints. However, we consider that demand-side 

substitution is important for assessing the constraints that alternative connectivity services 

such as EFM and asymmetric broadband may impose on CI Access services. Consequently, 

we set out a demand-side substitution analysis below, while a more detailed analysis 

considering stakeholder responses is presented in Annex 8 of Volume 2.  

Our approach to demand-side substitution 

4.49 We have assessed demand-side substitution by applying a SSNIP test to the following focal 

products which account for 99%140 ƻŦ hǇŜƴǊŜŀŎƘΩǎ ƭŜŀǎŜŘ ƭƛƴŜǎΣ ƛƴ ǘŜǊƳǎ ƻŦ ǾƻƭǳƳŜΥ 

¶ 10 Mbit/s; 

                                                           

138 hǇŜƴǊŜŀŎƘΩǎ ƛƴǘŜǊƴŀƭ ŘƻŎǳƳŜƴǘǎ ǎǳōƳƛǘǘŜŘ ƛƴ ǊŜǎǇƻƴǎŜ ǘƻ ǉǳŜǎǘƛƻƴ п ƻŦ ǘƘŜ уth BCMR s.135 notice (dated 20 April 2018) 
ǎǳƎƎŜǎǘ ǘƘŀǘ ƛǘ ǎŜŜƪǎ ǘƻ ƳŀȄƛƳƛǎŜ ǊŜǘǳǊƴǎ ŀŎǊƻǎǎ ƛǘǎ ǇƻǊǘŦƻƭƛƻ ƻŦ ǇǊƻŘǳŎǘǎ όǎŜŜ ŘƻŎǳƳŜƴǘ ŜƴǘƛǘƭŜŘ άbŜǿ ǇǊƛŎƛƴƎ ŀƴŘ ǇǊƻŘǳŎǘ 
ƭŀǳƴŎƘŜǎ ŦƻǊ ±I. ǇƻǊǘŦƻƭƛƻέΣ ǇŀƎŜǎ о ŀƴŘ мф-нлΣ ŀƴŘ ǎƭƛŘŜ ŘŜŎƪ ŜƴǘƛǘƭŜŘ άtǊƻŘǳŎǘ tǊƻǇƻǎŀƭǎΥ 9ǘƘŜǊƴŜǘ ϧ hǇǘƛŎŀƭ wŜsponse to 
5ŀǊƪ CƛōǊŜέΣ ǎƭƛŘŜ тύΦ ¢Ƙƛǎ ƛƳǇƭƛŜǎ ǘƘŀǘ hǇŜƴǊŜŀŎƘ ǘŀƪŜǎ ƛƴǘƻ ŀŎŎƻǳƴǘ ǘƘŜ ƛƳǇŀŎǘ ƻŦ ǇǊƛŎŜ ŎƘŀƴƎŜǎ ƻƴ ōŀƴŘǿƛŘǘƘ 
substitution. The closest substitute for an Openreach VHB service will often be an Openreach service at a lower bandwidth, 
such that customers who choose not to purchase an Openreach VHB service due to high charges may instead purchase a 
ŘƛŦŦŜǊŜƴǘ hǇŜƴǊŜŀŎƘ ǎŜǊǾƛŎŜΦ !ǎ ǘƘŜ ǎŀƭŜ ƛǎ ΨǊŜŎŀǇǘǳǊŜŘΩ ōȅ hǇŜƴǊŜŀŎƘΣ ƘƛƎƘ ŎƘŀǊƎŜǎ ŦƻǊ ±I. ǎŜǊǾƛŎŜǎ Ƴŀȅ ƘŀǾŜ ƳŀȄƛƳƛǎŜŘ 
profits across the portfolio with little relationship to underlying costs. While this price discrimination may be profit-
maximising, it means that caution should be applied when drawing conclusions on market definition based on prevailing 
charges. 
139 European Commission, 2018. Staff Working Document on the EC SMP Guidelines (SWD(2018) 124), page 11 [accessed 
30 October 2018]. 
140Openreach response to question A of the 1st BCMR s.135 notice dated 18 January 2018. 

 

http://ec.europa.eu/newsroom/dae/document.cfm?doc_id=51927
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¶ 100 Mbit/s; 

¶ 1 Gbit/s; and 

¶ 10 Gbit/s. 

4.50 For each of these focal products we have assessed the likely amount of switching (in 

response to a SSNIP) to a range of candidate substitutes and have ascertained whether this 

would exceed the critical loss that would render a SSNIP unprofitable. Table 4.1 shows the 

critical loss thresholds we have used for each focal product which are underpinned by the 

evidence regarding Openreach margins presented in Annex 8 of Volume 2.141 The switching 

threshold refers to the amount of volume that would need to switch from the focal 

product in the event of a 10% SSNIP for the price rise to be unprofitable. This threshold 

ranges from just [" ]% for the high margin 10 Gbit/s product, to [" ]% for 10-100 Mbit/s 

circuits.  

Table 4.1: Critical loss threshold   

Focal product Proportion of customers required to switch  

10 Mbit/s [" ]% 

100 Mbit/s [" ]% 

1 Gbit/s [" ]% 

10 Gbit/s [" ]% 

Source: Ofcom analysis based on Openreach data (see Annex 8 of Volume 2).  

4.51 In assessing the likely amount of switching we have considered what the competitive price 

benchmark should be for each focal product. As prices for lower bandwidths are regulated, 

ǿŜ ŎƻƴǎƛŘŜǊ ǘƘŀǘ ǘƘŜȅ ǊŜǇǊŜǎŜƴǘ ŀ ǊŜŀǎƻƴŀōƭŜ ǇǊƻȄȅ ŦƻǊ άǘƘŜ ŎƻƳǇŜǘƛǘƛǾŜ ƭŜǾŜƭέΦ142 The EC 

{at DǳƛŘŜƭƛƴŜǎ ǎǘŀǘŜ ǘƘŀǘ άǿƘŜǊŜ ŀ ǇǊƻŘǳŎǘ ƻǊ ǎŜǊǾƛŎŜ ƛǎ ŀƭǊŜŀŘȅ ƻŦŦŜǊŜŘ ŀǘ ŀ ǊŜƎǳƭŀǘŜŘΣ 

cost-based price, a regulated price will be assumed to be set at competitive levels and 

ǎƘƻǳƭŘ ōŜ ǘŀƪŜƴ ŀǎ ǘƘŜ ǎǘŀǊǘƛƴƎ Ǉƻƛƴǘ ŦƻǊ ǘƘŜ ƘȅǇƻǘƘŜǘƛŎŀƭ ƳƻƴƻǇƻƭƛǎǘ ǘŜǎǘΦέ143  

4.52 For 10 Gbit/s services, which are not currently subject to price controls, it is not possible to 

directly identify competitive prices, but we consider these are likely to be below current 

price levels. We take this into account in our assessment below. 

SSNIP analysis 

4.53 For most leased lines, the main demand-side substitute is another leased line of a different 

bandwidth. The bandwidth differential between these services tends to be substantial as 

                                                           

141 Openreach argued that it is not clear why Ofcom is relying on calculations of critical loss (hǇŜƴǊŜŀŎƘΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ 
2018 BCMR Consultation, page 86, paragraph 30). We consider this comment in Annex 8 of Volume 2.  
142 We acknowledge that lower bandwidth CI services have been regulated as part of a basket and therefore BT has some 
flexibility to depart from costs for some services within the basket. However, we consider that this flexibility is limited and, 
therefore, we are of the view that current prices arŜ ŀ ǊŜŀǎƻƴŀōƭŜ ǇǊƻȄȅ ŦƻǊ άǘƘŜ ŎƻƳǇŜǘƛǘƛǾŜ ƭŜǾŜƭέΦ 
143 EC SMP Guidelines, paragraph 31. 
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leased lines are typically offered in bandwidth differential multiples of 10. However, the 

price differential between these services is not always significant (and in some cases equal 

to zero), particularly for bandwidths of 1 Gbit/s and below. Consequently, a 10% price rise 

could sometimes mean that customers would save costs, and get the benefit of a 

substantial bandwidth boost, by switching to a higher bandwidth service.  

4.54 Our analysis therefore indicates that for low bandwidth services of 1 Gbit/s and below, 

where charges are fairly constant across bandwidths (see Figure A7.2), a SSNIP is likely to 

be defeated by substitution to the next higher bandwidth service, suggesting there is a 

wider market encompassing bandwidths 1 Gbit/s and below.  

4.55 This may not be the case for substitution between 1 Gbit/s and 10 Gbit/s where price 

differentials remain high, even after a 10% price rise on 1 Gbit/s. This price differential 

suggests a bandwidth break between 1 Gbit/s and 10 Gbit/s, though this may be influenced 

by current high VHB prices. TalkTalk argued that our approach to demand-side substitution 

ŦƻǊ ±I. ǎŜǊǾƛŎŜǎ ƛǎ ǎǳōƧŜŎǘ ǘƻ ŀ άŦƻǊƳ ƻŦ ŎŜƭƭƻǇƘŀƴŜ ŦŀƭƭŀŎȅέΣ ŀǎ ƻǳǊ {{bLt ŀƴŀƭȅǎƛǎ ƛǎ ōŀǎŜŘ 

on existing market prices rather than competitive prices.144  In any case, even if price 

differentials were to reflect cost differentials in a competitive market, we consider that 

cost differentials between 1 Gbit/s and 10 Gbit/s (see Annex 7 of Volume 2) are such that 

substitution to 10 Gbit/s may not be sufficient to defeat a SSNIP on 1 Gbit/s. For example, 

as at March 2017, we estimated that EAD 1 Gbit/s prices were 32% above FAC and those 

for EAD 10 Gbit/s were [" ]% 100-150% above FAC.145 However, we note this differential 

has reduced significantly since April 2018, when BT reduced EAD 10 Gbit/s charges by 

nearly 40%. Over time, as demand for bandwidth increases and costs fall, prices for higher 

bandwidth products tend to reduce and become more cost reflective. This means the 

competitive constraint imposed by 10 Gbit/s on 1 Gbit/s may increase in the future.  

Therefore, we find the evidence ambiguous with respect to the presence of a separate VHB 

market from the demand side. 

4.56 Our analysis also indicates that EFM146 and asymmetric broadband services are unlikely to 

sufficiently constrain CI Access services to consider them in the same product market, even 

when considering substitution from 100 Mbit/s which is arguably a closer substitute to 

EFM and asymmetric broadband than higher bandwidths. Openreach argued that EFM 

should not have been excluded, as the service continues to provide a constraint for 10 

Mbit/s services, despite a fall in the total number of EFM circuits.147 However, IIG148, 

TalkTalk149 and Vodafone150 agreed that EFM services are not part of the relevant market. 

This is consistent with the results from the 2018 Cartesian report indicating that businesses 

                                                           

144 ¢ŀƭƪ¢ŀƭƪΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀǊŀƎǊŀǇƘ нΦмпΦ 
145 hŦŎƻƳ ŀƴŀƭȅǎƛǎ ōŀǎŜŘ ƻƴ .¢Ωǎ нлмсκмт wC{ ŀƴŘ hǇŜƴǊŜŀŎƘΩǎ ǇǊƛŎŜ ƭƛǎǘ ŀǎ ŀǘ aŀǊŎƘ нлмтΦ  
146 Our analysis of EFM substitution also applies to substitution to business grade connectivity provided over symmetric 
broadband services using SDSL technologies, which is the legacy version of EFM. We have not referred to these 
technologies explicitly in our analysis as these have been largely superseded by EFM.  
147 hǇŜƴǊŜŀŎƘΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀƎŜ унΣ ǇŀǊŀƎǊŀǇƘ рΦ 
148 LLDΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму tLawΣ нлму ./aw ŀƴŘ нлму .¢ wCw /ƻƴǎǳƭǘŀǘƛƻƴǎΣ ǇŀǊŀƎǊŀǇƘ пΦоΦоΦ 
149 Tŀƭƪ¢ŀƭƪΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀǊŀƎǊŀǇƘ нΦнрΦ 
150 ±ƻŘŀŦƻƴŜΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀǊǘ нΣ ǇŀǊŀƎǊŀǇƘ мΦнфΦ 
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ǇŜǊŎŜƛǾŜ άŎƻǇǇŜǊ-ōŀǎŜŘ ŎƛǊŎǳƛǘǎ ό9Caύ ώΧϐ ǘƻ ōŜ ƭŜǎǎ ǊŜƭƛŀōƭŜέ ǘƘŀƴ ŦƛōǊŜ ƭŜŀǎŜŘ ƭƛƴŜǎΦ151 EFM 

services are largely considered legacy services and telecoms providers are expecting to 

replace them with FTTC/FTTP based services in the longer term.152  

4.57 In relation to asymmetric broadband, upload speeds are dependent on the technology 

used. For example, for FTTC based services, the maximum upload speed that can be 

delivered is 20 Mbit/s. However, with the ongoing and future rollout of ultrafast 

technologies like FTTP higher upload speeds will be available, and therefore asymmetric 

broadband may become more of a substitute for CI Access services in the future. SSE 

suggested that FTTP should be included in future market definitions as it is a viable 

substitute for services at 1 Gbit/s and below.153 BT Group also pointed out that services at 1 

Gbit/s and below are increasingly becoming competitive at the wholesale level from FTTP 

providers.154  

4.58 While we acknowledge that ongoing and future FTTP deployments will narrow the speed 

gap between asymmetric broadband and CI Access services, we remain of the view that 

take up of FTTP is likely to be low amongst CI Access customers.  First, leased lines are high 

quality point-to-point connectivity services that tend to be symmetric (i.e. the capacity is 

the same in both directions) and uncontended (i.e. the capacity is guaranteed and not 

subject to reduction). Therefore, we consider that asymmetric broadband remains a weak 

substitute for CI Access services due to its quality limitations. Second, we expect the 

coverage of FTTP is likely to be limited for businesses over the course of this review period. 

This is further supported by our engagement with telecoms providers which suggests that 

FTTP rollout will have little impact on the demand for leased lines over the course of this 

market review period.155 

4.59 We have also assessed whether dark fibre is a close demand-side substitute for CI Access 

services. Our analysis indicates that dark fibre is unlikely to sufficiently constrain low 

bandwidth CI Access services of 1 Gbit/s and below to consider them in the same product 

market. This is supported by consumer research156 indicating that only a minority of low 

bandwidth customers (3% to 8%) consider dark fibre as an alternative service, with the vast 

majority of respondents saying they would not consider dark fibre either because they 

prefer a third party to manage the services or due to issues over cost and availability.157  

Consistent with this position, IIG in its response agreed that dark fibre is not likely to 

impose a constraint on lower bandwidth services.158 

                                                           

151 Ofcom, 2018. Cartesian Business Connectivity Market Assessment [accessed 22 May 2019]. 
152 [" ] responses to BCMR s.135 notices. 
153 {{9Ωǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀƎŜ нΦ 
154 .¢ DǊƻǳǇΩǎ response to the 2018 PIMR and 2018 BCMR Consultations, paragraph 3.22. 
155 TalkTalk response to Question 1 of the 6th BCMR s.135 notice dated 20 April 2018; BT response to Question 1 of the 6th 
./aw ǎΦмор ƴƻǘƛŎŜ ŘŀǘŜŘ нл !ǇǊƛƭ нлмуΣ άtLw ŀƴŘ LƴŦƭƛƎƘǘ wŜǾƛŜǿέΣ ǇΦ пΤ ŀƴŘ ±ƻŘŀŦƻƴŜ ǊŜǎǇƻƴǎŜ ǘƻ vǳŜǎǘƛƻƴ м ƻŦ ǘƘŜ сth 
BCMR s.135 notice dated 20 April 2018.  
156 Ofcom, 2016. Ofcom Business Connectivity Market Review: High bandwidth connections (2016 BDRC study), Figure 34a 
and 34b [accessed 30 October 2018]. 
157 2016 BCMR Statement, paragraph 4.284. 
158 LLDΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму tLawΣ нлму ./aw ŀƴŘ нлму .¢ wCw /ƻƴǎǳƭǘŀǘƛƻƴǎΣ ǇŀǊŀƎǊŀǇƘ пΦоΦоΦ  

 

https://www.ofcom.org.uk/__data/assets/pdf_file/0009/113112/cartesian-business-connectivity-market-assessment.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0020/32069/bdrc_ci_survey.pdf
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4.60 The evidence is less clear-cut for VHB services, as the survey results indicate that a larger 

percentage of customers (20%) consider dark fibre as an alternative service, while pricing 

data suggests that dark fibre prices are more attractive against VHB charges (see Annex 8 

ƻŦ ±ƻƭǳƳŜ нύΦ IƻǿŜǾŜǊΣ ΨŎƻƴǎƛŘŜǊƛƴƎ ŘŀǊƪ ŦƛōǊŜ ŀǎ ŀƴ ŀƭǘŜǊƴŀǘƛǾŜ ǎŜǊǾƛŎŜΩ ƛǎ ƴƻǘ ǘƘŜ ǎŀƳŜ ŀǎ 

ΨǎǿƛǘŎƘƛƴƎ ǘƻ ŘŀǊƪ ŦƛōǊŜ ƛƴ ǊŜǎǇƻƴǎŜ ǘƻ ŀ {{bLtΩΣ ǎƻ ǘƘŜ ǎǳǊǾŜȅ ǊŜǎǳƭǘǎ ŀǊŜ ŀǘ ōŜǎǘ ŀƳōƛƎǳƻǳǎ 

on whether a sufficient number of VHB customers ([" ]% or more) would switch to dark 

fibre in the event of a SSNIP. Nevertheless, IIG in their response suggested that its 

ƳŜƳōŜǊǎ άƘŀǾŜ ǎŜŜƴ ŜǾƛŘŜƴŎŜ ǘƘŀǘ ǎƻƳŜ ǿƘƻƭŜǎŀƭŜ ŎǳǎǘƻƳŜǊǎ ƻŦ ±I. ŎƛǊŎǳƛǘǎ ŀǊŜ ƳƻǊŜ 

ƭƛƪŜƭȅ ǘƻ ǳǎŜ ŘŀǊƪ ŦƛōǊŜ ŀǎ ŀ ǎǳōǎǘƛǘǳǘŜέΦ159  

4.61 In summary, our demand-side substitution analysis indicates that: 

¶ 10 Mbit/s services are constrained by 100 Mbit/s services; 

¶ 100 Mbit/s services are constrained by 1 Gbit/s services;  

¶ there is a possible break between 1 Gbit/s and VHB services, although the evidence is 

ambiguous; 

¶ EFM and asymmetric broadband services are not close demand substitutes for CI 

Access services; and 

¶ dark fibre is not a close demand substitute for low bandwidth CI Access services (1 

Gbit/s and below) but could be one for VHB services. 

Assessment of supply-side substitution 

Our approach to supply-side substitution 

4.62 Supply-side substitution considers whether competing telecoms providers would be able to 

switch to supply the focal product in the short term, such that they would impose a 

constraining effect on the prices of CI Access services at different bandwidths.160 

4.63 Therefore, we assess supply-side substitution using the SSNIP framework. We consider 

whether a telecoms provider supplying other CI bandwidths would respond to an increase 

in the price of the focal product bandwidth by supplying the focal product. Therefore, 

supply-side substitution identifies those providers that can profitably supply a customer in 

response to a SSNIP (i.e. the competitor set available for that customer). 

4.64 In its response, Openreach referred to guidance from the Competition Commission which 

ǎǘŀǘŜǎ ǘƘŀǘ άǘƘŜ ōƻǳƴŘŀǊƛŜǎ ƻŦ ǘƘŜ ǊŜƭŜǾŀƴǘ ǇǊƻŘǳŎǘ ƳŀǊƪŜǘ ŀǊŜ ƎŜƴŜǊŀƭƭȅ ŘŜǘŜǊƳƛƴŜŘ ōȅ 

reference to demand-side substitution alone. However, there are circumstances where 

Authorities may aggregate several narrow relevant markets into one broader one on the 

ōŀǎƛǎ ƻŦ ŎƻƴǎƛŘŜǊŀǘƛƻƴǎ ŀōƻǳǘ ǘƘŜ ǊŜǎǇƻƴǎŜ ƻŦ ǎǳǇǇƭƛŜǊǎ ǘƻ ŎƘŀƴƎŜǎ ƛƴ ǇǊƛŎŜέΦ161 Openreach 

                                                           

159 LLDΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму tLawΣ нлму ./aw ŀƴŘ нлму .¢ wCw /ƻƴǎǳƭǘŀǘƛƻƴǎΣ ǇŀǊŀƎǊŀǇƘ пΦоΦоΦ ²Ŝ ŎƻƴǎƛŘŜǊ ǘƘŜƛǊ 
comment further in Annex 8 of Volume 2. 
160 TalkTalk argued that we should have considered supply-side substitution between CI Access and CI Inter-exchange 
connectivity services (¢ŀƭƪ¢ŀƭƪΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀǊŀƎǊŀǇƘύΦ We consider their argument in 
Volume 2, Section 7. 
161 hǇŜƴǊŜŀŎƘΩǎ ǊŜǎponse to the 2018 BCMR Consultation, page 92, paragraph 58 
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consider this means it would be exceptional for supply-side entry to support a wider 

product market.162 

4.65 We acknowledge that in many cases markets will be defined principally on the basis of 

demand-side substitution as, in those cases, supply-side substitution is not sufficiently 

immediate to render a SSNIP unprofitable. However, supply-side substitution is widely 

acknowledged to be a component on the HMT and does have relevance in appropriate 

circumstances. As noted in the EC SMP Guidelines supply-side substitutability may be taken 

ƛƴǘƻ ŀŎŎƻǳƴǘ ƛƴ άǎƛǘǳŀǘƛƻƴǎ ƛƴ ǿƘƛŎƘ ƛǘǎ ŜŦŦŜŎǘǎ ŀǊŜ ŜǉǳƛǾŀƭŜƴǘ ǘƻ ǘƘƻǎŜ ƻŦ ŘŜƳŀƴŘ-side 

substitution in terms of effectiveness anŘ ƛƳƳŜŘƛŀŎȅέΦ163 We believe this is the case with CI 

Access services, as once the fibre connection is in place, it can be used to provide the full 

range of leased line services in the immediate term, with the only change being the 

equipment installed at the circuit ends (and in some cases, even this is not necessary). 

4.66 Lƴ ǊŜǎǇƻƴǎŜ ǘƻ ƻǳǊ ŎƻƴǎǳƭǘŀǘƛƻƴΣ LLD ŀƎǊŜŜŘ ǘƘŀǘ άǎǳǇǇƭȅ-side substitution between CI 

!ŎŎŜǎǎ ŎƛǊŎǳƛǘǎ Ƙŀǎ ǘƘŜ ƭŜǾŜƭ ƻŦ ŜŦŦŜŎǘƛǾŜƴŜǎǎ ŀƴŘ ƛƳƳŜŘƛŀŎȅ ƴƻǘŜŘ ōȅ ǘƘŜ 9/έΦ164 Also, 

TalkTalk165 and Vodafone166 confirmed that there are no barriers to operators providing 

different bandwidths as the underlying infrastructure is the same. Based on this, we 

remain of the view that leased line providers are able to supply and switch between 

bandwidths relatively quickly and at low cost.  

4.67 The extent to which there is supply-side substitution will depend on which providers have 

networks close enough to the customer site to provide the service relatively quickly and at 

low cost. Below, we first consider the case of supply-side substitution when providers are 

already connected to a customer site, before then considering the implications if providers 

need to extend their network.  

Where suppliers are already connected, there is supply-side substitution 
between CI Access services 

4.68 As already mentioned, leased lines of different types are delivered over the same physical 

network infrastructure. Once the fibre connection is in place, it can be used to provide the 

full range of leased line services. The only difference between different services is the 

electronic equipment installed at the circuit ends, and in some cases, the same equipment 

can be used to provide different leased line bandwidths.  

4.69 Openreach argued that where a supplier is already connected, and providing a service that 

has been assessed as a potential competitive constraint on the demand-side, bandwidth 

ǳǇƎǊŀŘŜǎ Řƻ ƴƻǘ ŎƻƴǎǘƛǘǳǘŜ ǿƘŀǘ ƛǘ ǘŜǊƳǎ ΨǎǳǇǇƭȅ-ǎƛŘŜ ŜƴǘǊȅΩ ǳƴŘŜǊ 9/ DǳƛŘŜƭƛƴŜǎΦ167 

Instead, Openreach argued that only suppliers coming from a distinct market and able to 

                                                           

162 hǇŜƴǊŜŀŎƘΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀƎŜ фнΣ ǇŀǊŀƎǊŀǇƘ рфΦ 
163 European Commission Notice on Market Definition, paragraph 20 [accessed 1 May 2019].  
164 LLDΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ 2018 PIMR, 2018 BCMR and 2018 BT RFR Consultations, paragraph 4.4.1 and 4.4.2.  
165 Tŀƭƪ¢ŀƭƪΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀǊŀƎǊŀǇƘ нΦмфΦ 
166 ±ƻŘŀŦƻƴŜΩǎ Ǌesponse to the 2018 BCMR Consultation, part 2, paragraph 1.15. 
167 hǇŜƴǊŜŀŎƘΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀƎŜ фоΣ ǇŀǊŀƎǊŀǇƘ сн-67. 

 

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:31997Y1209(01)&from=EN
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expand at a low cost to provide the focal product can be considered supply-side 

entrants.168  

4.70 We do not think this is correct. There is no requirement that supply-side substitution must 

come from a supplier not active in the product market. The EC Notice on Market Definition 

ǎǘŀǘŜǎ ǘƘŀǘ άǿƘŜƴ ǎǳǇǇƭƛŜǊǎ ƳŀǊƪŜǘ ŀ ǿƛŘŜ ǊŀƴƎŜ ƻŦ ǉǳŀƭƛǘƛŜǎ ƻŦ ŀ ǇǊƻŘǳŎǘΣ ƴƻǘ ƴŜŎŜǎǎŀǊƛƭȅ 

substitutable for customers, the different qualities could be grouped into one product 

market, provided suppliers can offer and sell the qualities quickly and without incurring 

ǎƛƎƴƛŦƛŎŀƴǘ ŎƻǎǘǎέΦ169 The Notice uses the example of paper production: although different 

qualities of paper may not be demand-side substitutes, production can be adjusted to 

provide the different qualities quickly and with negligible costs. This example illustrates 

that the supplier may already be active in the product market and that whether the 

substitute products are demand-side substitutes is not relevant. As demand-side and 

supply-side substitution are assessed separately, it is possible for a product to be both a 

demand-side and supply-side substitute without double-counting; the key issue is whether 

the substitution is sufficiently strong in either dimension to render a SSNIP unprofitable. 170   

There is supply-side substitution where the same equipment is used  

4.71 In some cases, the same equipment is used to provide different leased line bandwidths. 

For example, Openreach provides the following services using the same equipment:  

¶ Ethernet services at 10 Mbit/s and 100 Mbit/s; 171 

¶ Ethernet services at 100 Mbit/s and 1 Gbit/s (new connections since April 2017);172 

¶ Ethernet 10 Gbit/s and some WDM services (the XG2010 variant of OSA Filter 

Connect).173 

4.72 Virgin Media uses the same equipment to provide [" ] services.174 

4.73 The provider can switch between the services supplied over the same equipment by 

adjusting a module in the equipment. This means that in the event of a SSNIP on a 

particular bandwidth e.g. 1 Gbit/s, providers of 100 Mbit/s services could quickly adjust the 

equipment to offer a 1 Gbit/s service with negligible cost, thereby rendering the SSNIP 

unprofitable.  

                                                           

168 hǇŜƴǊŜŀŎƘΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀƎŜ фоΣ ǇŀǊŀƎǊŀǇƘ снΦ 
169 Details of the criteria for supply-side substitution were provided in the European Commission Notice on Market 
Definition, paragraph 21-22 [accessed 11 June 2019].  
170 Openreach point out that we identified the risk of double counting in the 2013 and 2016 BCMR, and therefore our 
current approach is inconsistent with past approaches (hǇŜƴǊŜŀŎƘΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀƎŜ фн ŀƴŘ 
03, paragraph 61-65). The change in approach since the BCMR 2016 reflects our reconsideration of our approach following 
the judgement of the Tribunal.  
171 2016 BCMR Statement, paragraph 4.130. 
172 hǇŜƴǊŜŀŎƘΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǉǳŜǎǘƛƻƴ р ƻŦ ǘƘŜ уth BCMR s.135 notice dated 20 April 2018, sŜŜ ŘƻŎǳƳŜƴǘ ŜƴǘƛǘƭŜŘ ά[ŜŀǎŜŘ 
[ƛƴŜ /ƘŀǊƎŜ /ƻƴǘǊƻƭ 9ǘƘŜǊƴŜǘ tǊƛŎŜǎ ŦƻǊ !ǇǊƛƭ нлмуέΣ ŘŀǘŜŘ нс CŜōǊǳŀǊȅ нлмуΣ ǇŀƎŜ оΦ 
173 hǇŜƴǊŜŀŎƘΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǉǳŜǎǘƛƻƴ п ƻŦ ǘƘŜ уth ./aw ǎΦмор ƴƻǘƛŎŜ ŘŀǘŜŘ нл !ǇǊƛƭ нлмуΣ ǎŜŜ ŘƻŎǳƳŜƴǘ ŜƴǘƛǘƭŜŘ άbŜǿ 
pricing and product launches ŦƻǊ ±I. ǇƻǊǘŦƻƭƛƻέΣ ǇŀƎŜ млΦ bƻǘŜ ǘƘŀǘ άŀƭƭ ǾŀǊƛŀƴǘǎ ƻŦ h{! CƛƭǘŜǊ /ƻƴƴŜŎǘ ǊŜǉǳƛǊŜ 
temperature-ƘŀǊŘŜƴŜŘ ƻǇǘƛŎǎ ŀƴŘ ŀ ŦƛƭǘŜǊΣ ǿƘƛŎƘ ŀǊŜ ƴƻǘ ǳǎŜŘ ƛƴ ǇǊƻǾƛŘƛƴƎ млD 9!5 ǎŜǊǾƛŎŜǎέΦ 
174 Notes from meeting between Ofcom and Virgin Media on 3 May 2018.  

 

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:31997Y1209(01)&from=EN
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:31997Y1209(01)&from=EN
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4.74 Our conclusion is that it is clear that there is supply-side substitution between CI Access 

services supplied over the same equipment. In particular, we consider that there will be 

supply-side substitution between Ethernet services at 10 Mbit/s, 100 Mbit/s and 1 Gbit/s, 

such that in the event of a SSNIP on any of these bandwidths, suppliers of other 

bandwidths would reconfigure their equipment to offer the focal product quickly and with 

negligible cost.  

4.75 A similar conclusion can be reached between Ethernet services at 10 Gbit/s and WDM 

services, as well as across WDM services of different bandwidths, which share the same 

equipment.175 For example, in the event of a SSNIP on WDM services, a supplier of 10 

Gbit/s could quickly adjust the equipment to provide some WDM services (e.g. single fibre 

OSA Filter Connect) at negligible cost.176 

Suppliers of one bandwidth can quickly start offering another bandwidth by changing equipment 

4.76 In some cases, suppliers need to use different equipment to provide leased lines of 

different bandwidths. For example, Ethernet services at 1 Gbit/s and 10 Gbit/s are likely to 

have different equipment at both ends of the circuit. We consider that in this case there is 

also supply-side substitution as, in the event of a SSNIP on 10 Gbit/s services, a provider of 

1 Gbit/s could quickly offer 10 Gbit/s services at minimal cost. [" ] indicated that 

approximately [" ].177 

4.77 A provider of a 1 Gbit/s Ethernet service would need to purchase different equipment to 

start providing a 10Git/s Ethernet service. The equipment for different bandwidths is 

readily available on a global market such that any operator capable of supplying a 1 Gbit/s 

circuit can readily offer a 10 Gbit/s circuit by purchasing and installing different end 

equipment. The same engineers who install 1 Gbit/s equipment are also able to install 10 

Gbit/s equipment (and vice versa) such that no significant costs or risks are involved in 

offering the different bandwidths. In support, TalkTalk in its response confirmed that there 

are no barriers for operators that switch between providing 1 Gbit/s and 10 Gbit/s as the 

άǎŀƳŜ ǳƴŘŜǊƭȅƛƴƎ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜΣ ǎȅǎǘŜƳǎ ŀƴŘ ǇǊƻŎŜǎǎŜǎ ŀǊŜ ǳǎŜŘέΦ178 As a result, most 

suppliers offer and sell the full range of CI Access services and no significant investments 

are required to start offering additional bandwidths. Moreover, the cost of equipment 

typically accounts for a very small proportion (less than 10%) of the overall cost of 

                                                           

175 Openreach claimed that our understanding in terms of upgrades is not correct at all points, particularly between 
Ethernet services at 10 Gbit/s and WDM services (hǇŜƴǊŜŀŎƘΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘhe 2018 BCMR Consultation, page 92, 
paragraph 60). However, Openreach did not provide any clarification. Our understanding is that the same equipment can 
be used to provide 10 Gbit/s and some WDM services. Regardless, our view is that there will be supply-side substitution 
between CI Access services whether or not provided over the same equipment. We set out our reasoning for this further 
below. 
176 hǇŜƴǊŜŀŎƘΩǎ ǊŜǎǇƻƴǎŜ ǘƻ уth ./aw ǎΦмор ƴƻǘƛŎŜ ŘŀǘŜŘ му !ǇǊƛƭ нлмуΣ ǎŜŜ ŘƻŎǳƳŜƴǘ ŜƴǘƛǘƭŜŘ άbŜǿ ǇǊƛŎƛƴƎ ŀƴŘ ǇǊƻŘǳct 
ƭŀǳƴŎƘŜǎ ŦƻǊ ±I. ǇƻǊǘŦƻƭƛƻέΣ ǇŀƎŜ млΦ 
177 [" ] response to the 2018 BCMR Consultation, [" ].  
178 Tŀƭƪ¢ŀƭƪΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀǊŀƎǊŀǇƘ нΦмфΦ 
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providing a leased line179, and according to TalkTalk180Σ άŀǊŜ ƳŀǊƎƛƴŀƭ ǘƻ ŘŜƳŀƴŘ ǊŀǘƘŜǊ ǘƘŀƴ 

ŦƛȄŜŘΣ ǎƻ Řƻ ƴƻǘ ŀŎǘ ŀǎ ŀ ōŀǊǊƛŜǊ ǘƻ ŜƴǘǊȅΦέ 

4.78 Based on the above, we consider that where telecoms providers are already connected to 

a customer site, there will be supply-side substitution between CI Access services provided 

either over the same or different equipment. 

Where suppliers do not have an existing connection, competitive conditions 
do not differ by bandwidth 

4.79 In practice, not all suppliers have an existing connection to the customer so for supply-side 

substitution to occur in those circumstances, a supplier may need to extend its network to 

provide a leased line service.181  

4.80 Our assessment considers whether there is a sufficiently similar ability and incentive for 

operators to build out from their network to provide different bandwidths. If suppliers 

would react similarly across bandwidths in response to a SSNIP, these bandwidths can be 

combined into a single market. 

4.81 The ability of a firm to supply a particular customer depends on the proximity of its 

network to that customer. A supplier with a network that is closer to the customer has a 

significant cost advantage over one that is further away. Customers may also face greater 

inconvenience if choosing to switch to suppliers located further away, due to the duration 

and uncertainty of the time taken for the supplier to extend its network. However, where 

significant dig distances are required this creates challenges in supplying all bandwidths. 

We have identified no significant differences in the technical requirements or costs in 

extending a network to supply one bandwidth or another (i.e. a supplier that is capable of 

supplying 1 Gbit/s is equally able to supply 10 Gbit/s).182 Accordingly, on the supply side, we 

would expect competitive conditions to be the same across all products.  

4.82 There are some suggestions that in practice some suppliers have been prepared to extend 

their networks different distances for higher bandwidth products. We have therefore also 

considered whether the distance over which operators would be able to compete to supply 

a customer in the event of a SSNIP (by the incumbent supplier) varies by bandwidth.  

4.83 We consider the following evidence to assess whether the incentives of suppliers to 

connect to customers differ by bandwidth183:  

                                                           

179 We set out our analysis of these costs in Table 3.9. This analysis shows that infrastructure costs represent between 
97.2% and 99.7% for 1 Gbit/s services and between [" ] and [" ]% for 10 Gbit/s services. 
180 Tŀƭƪ¢ŀƭƪΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀǊŀƎǊŀǇƘ нΦмфΦ 
181 The purpose of our assessment is to identify the relevant constraints on the supply side for CI Access services. In its 
response, Openreach argued that we should consider the implications of sunk costs for supply-side entry, especially if 
considered as part of our SMP analysis. However, our view is that such factors should be restricted to our SMP analysis 
where we assess the strength of relevant constraints. 
182 As established above, the cost of equipment tends to have a very small contribution to the overall cost of supplying 
leased line services. 
183 Openreach argued that it is not enough to assess whether or not the cost of extending networks is similar across all 
bandwidths, but we should also assess whether the revenue and timeframe associated with a supplier extending its 
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¶ evidence on the indicative dig distance for different bandwidths based on the 

revenues of different CI Access services and the costs of extending networks; 

¶ evidence on how inconvenience to customers varies by distance; and 

¶ evidence on actual digging behaviour by providers of CI Access services. 

4.84 By considering the evidence above, we examine the incentives of suppliers in both a 

hypothetical and non-hypothetical context.  

The indicative dig distance for different bandwidths  

4.85 We have estimated the distance over which suppliers would find it profitable to extend 

their network for each CI Access service given current price levels. We compare the 

incremental revenues (assuming current price levels) to the incremental costs derived from 

ǎǳǇǇƭȅƛƴƎ ŘƛŦŦŜǊŜƴǘ ǎŜǊǾƛŎŜǎΦ ¢Ƙƛǎ ƛǎ ōŀǎŜŘ ƻƴ hǇŜƴǊŜŀŎƘΩǎ Ŏƻǎǘǎ ŀƴŘ ŎǳǊǊŜƴǘ ǿƘƻƭŜǎŀƭŜ 

charges.184 Our analysis is set out in detail in Annex 10 of Volume 2 which contains the 

results of our indicative dig cost model.  

4.86 The results are based on a set of assumptions for costs (including, among others, the type 

of terrain), which reflect average costs in more urban areas. However, costs are likely to 

vary to some extent in practice and thus it may be profitable to dig further in areas where 

digging costs are lower. As these factors are unlikely to correlate with bandwidth 

requirements the assumptions are useful for a comparison across bandwidths.185 

4.87 Table 4.2 presents a summary of the results. It shows the indicative dig distances186 for 

Ethernet services at 100 Mbit/s, 1 Gbit/s, and 10 Gbit/s.187 We present the results for 

different payback periods. 

                                                           

network varies across bandwidths (hǇŜƴǊŜŀŎƘΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀƎŜ фоΣ ǇŀǊŀƎǊŀǇƘ суύΦ 
However, we do implicitly consider revenue (price of services) through examining indicative dig distances and timeframe 
by looking at the inconvenience faced by customers from waiting to be connected by a supplier. Openreach also argued 
that to the extent that customers are inconvenienced, this indicates that supply-side entry is much less likely (hǇŜƴǊŜŀŎƘΩǎ 
response to the 2018 BCMR Consultation, page 94, paragraph 75). However, the question we are trying to answer through 
this assessment is not whether supply-side entry is likely but whether the incentives of suppliers to extend their networks 
to connect to customers varies across bandwidths.  
184 Incremental revenues include connecǘƛƻƴ ŀƴŘ ǊŜƴǘŀƭ ŎƘŀǊƎŜǎ ōŀǎŜŘ ƻƴ hǇŜƴǊŜŀŎƘΩǎ ǇǊƛŎŜ ƭƛǎǘ ŦƻǊ 9!5 [! ŎƛǊŎǳƛǘǎΦ 
Incremental costs include passive costs (i.e. costs of extending the physical infrastructure) and active costs (i.e. costs of the 
electronic equipment). Passive costs are based on hǇŜƴǊŜŀŎƘΩǎ 9ȄŎŜǎǎ /ƻƴǎǘǊǳŎǘƛƻƴ /ƘŀǊƎŜǎ ό9//ǎύΦ 
185 However, the model is indicative only. As set out in Annex 10, we note that the actual cost of network extension for any 
given site may be higher than the estimates of our indicative dig cost model and therefore, leading to shorter break-even 
distances. 
186 These distances shown have been converted from actual route distances to radial (straight-line) distances. 
187 We do not include the indicative dig distances for 10 Mbit/s services as they are broadly similar to 100 Mbit/s given that 
the wholesale charges and the equipment costs for both services are almost identical.  

 



2019 PIMR and BCMR Statement: Volume 2    

50 

 

Table 4.2: Indicative dig distance for different CI Access services (metres) 

Payback period 100 Mbit/s 1 Gbit/s 10 Gbit/s 

3 years 27 34 94 

5 years 46 55 119 

Source: Ofcom analysis set out in Annex 10 of Volume 2. 

4.88 This shows that, based on October 2018 charges, the maximum indicative dig distance for 

VHB services is significantly longer than for lower bandwidth services. For example, for a 

typical three-year payback period, the maximum indicative dig distances for 100 Mbit/s 

and 1 Gbit/s are 27m and 34m respectively, while for 10 Gbit/s is 94m. At current charges, 

a supplier of a VHB service would not necessarily be willing to provide lower bandwidths, 

as it would find it profitable to provide a VHB connection over a greater distance than 

would be profitable to provide lower bandwidths.  

4.89 BT Group argued that our evidence on indicative dig distances points towards a 

competitive VHB market.188 Similarly, Openreach argued that our evidence suggests that 

not all bandwidths are of similar interest for suppliers to dig to and that even the 

differences in dig distances between 100 Mbit/s and 1 Gbit/s are considerable.189 However, 

the longer indicative distances for VI. ŀǊŜ ƭƛƪŜƭȅ ǘƻ ōŜ ŘƛǎǘƻǊǘŜŘ ōȅ .¢Ωǎ ƘƛƎƘ ±I. ŎƘŀǊƎŜǎ 

where, even after its recent reduction (of nearly 40%) in wholesale charges in April 2018, it 

earns substantially higher returns than for other CI Access services. Therefore, caution 

should be taken when drawing conclusion on these distances for market definition 

purposes. In fact, our analysis suggests that [" ]190. We also acknowledge the differences 

between 100 Mbit/s and 1 Gbit/s but note that the distances are indicative only and 

therefore, we also examine evidence on customer inconvenience and actual digging 

behaviour further below. 

Evidence on customer inconvenience 

4.90 Our indicative dig distance analysis above may overstate the distance over which telecoms 

providers are able to compete. This is because digging to connect a customer is a time-

consuming activity which delays the provision of the service and places a supplier at a 

competitive disadvantage.  

4.91 The length of the delay is sometimes outside the control of the telecoms provider as it can 

be subject to factors such as site owners agreeing wayleaves in a timely manner. This is in 

contrast to a situation where the customer site is already connected and thus the service 

could be readily available to the customer. As customers attach some value to the time to 

connect, networks which are further away from the customer site would be disadvantaged 

against the incumbent supplier.  

                                                           

188 .¢ DǊƻǳǇΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму tLaw ŀƴŘ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴǎΣ ǇŀǊŀƎǊŀǇƘ оΦоΦ 
189 hǇŜƴǊŜŀŎƘΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀƎŜ 94, paragraph 72. 
190 [" ]. 
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4.92 Evidence set out in Annex 11 of Volume 2 suggests that digging results in a provision time, 

for CI Access services, of [" ] working days (on average). This is [" ] than the mean time to 

provide for all orders ([" ] working days on average), and for fibre-connected orders 

([" ]working days on average).191 !ƭǎƻΣ ōŀǎŜŘ ƻƴ hǇŜƴǊŜŀŎƘΩǎ нлмт ƴŜǿ ŎƻƴƴŜŎǘƛƻƴǎ, we 

find that the lead times increase as the distance (dig or fibre blown) of the connection 

increases.  

4.93 Consumer research suggests these service delays represent an inconvenience for 

customers. The 2016 BDRC study, which we commissioned for the 2016 BCMR, found that 

a majority of respondents (51%) choose their existing supplier because they are already 

connected to its network.192 It also found that the most frequent obstacle found by 

respondents who said that they experienced problems when migrating to an alternative 

ǎŜǊǾƛŎŜ ǿŀǎ ΨǘƛƳŜ ǘŀƪŜƴ ǘƻ ŘŜƭƛǾŜǊ ǎŜǊǾƛŎŜκƭƻƴƎ ŘŜƭŀȅ ƛƴ ƛƴǎǘŀƭƭŀǘƛƻƴΩΦ ¢Ƙƛǎ ƛǎ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ 

the results from the Cartesian 2018 report which indicate that service delays are the key 

problem facing leased line customers.  

4.94 The evidence therefore suggests that CI Access customers may not be prepared to wait 

long enough for their service to be up and running for them to consider moving to a new 

supplier that would have to dig. This impacts the supply of leased lines at all bandwidths 

and thus may reduce the extent to which dig distances vary by bandwidth in practice.  

Evidence on actual digging behaviour 

4.95 In the following paragraphs, we explain that competition based on extending networks to 

compete with Openreach for specific leased line customers is not a significant feature of 

the market. This means that any possible differences in the propensity to extend networks 

further for some bandwidths have little impact in practice.  

4.96 Evidence on actual digging behaviour, set out in detail at Annex 11 of Volume 2, shows that 

telecoms providers rarely extend their networks to supply leased lines at any bandwidth.193 

For example, only approximately [" ]% of [" ].194 Based on data submitted by telecoms 

providers, we estimate that suppliers (other than Openreach) dug for 5% of all new 

connections provided in 2017 irrespective of the bandwidth provided.195 For low bandwidth 

services (1 Gbit/s and below), most new connections were either provided using a third-

party network (52%) or were already fibre connected or required fibre work but no duct 

work (44%). For VHB, the majority of new connections were already fibre connected (80%) 

and most of the remainder were provided using a third-party network (18%).   

                                                           

191 
 {ŜŜ !ƴƴŜȄ ммΣ έ9ǾƛŘŜƴŎŜ ƻƴ ǘƘŜ ƛƳǇŀŎǘ ƻŦ ƴŜǘǿƻǊƪ ŜȄǘŜƴǎƛƻƴǎ ƻƴ ǘƘŜ ŜȄǘŜƴǘ ƻŦ ƭŜŀŘ ǘƛƳŜέΦ 
192 BDRC 2016 study, Figures 23 and 24. 
193 We also note that for 1 Gbit/s and below services, telecoms providers are often faced with a decision to either extend 
their own network or buy wholesale services from Openreach on regulated terms (or sometimes on commercial terms 
from networks other than Openreach). The latter to some extent may act as a disincentive for telecom providers to extend 
their own networks. 
194 [" ].  
195 These connections include leased line and dark fibre connections. 
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4.97 Where a telecoms provider is not fibre connected, the data indicates the propensity to dig 

is low and is similar across bandwidths, with just 3% of new connections involving duct 

work both for 1 Gbit/s and below connections and VHB connections.196 The low propensity 

to dig could be partly due to the disadvantage faced by a supplier who needs to extend its 

network compared to one who is already connected. So, although we may in theory expect 

telecoms providers to dig more often for higher value customers, this disadvantage means 

that telecoms providers may not dig at all in practice (irrespective of the bandwidth 

provided), particularly if one supplier is already connected to the customer site. 

4.98 When telecoms providers do dig, the dig distance is similar across all bandwidths: while the 

actual median dig distance is 14m for bandwidths of 1 Gbit/s and below, this is 13m for 

VHB services. However, this data covers very few digs (just 17 in the case of VHB in 2017), 

so little weight can be placed on the data given the small number of digs.   

We find that competitive constraints do not vary by bandwidth  

4.99 Openreach argued that our evidence on indicative dig distances shows that not all 

customer sites/bandwidths are valued the same.197 It said our considerations of customer 

inconvenience and actual dig distances are not relevant under the hypothetical monopolist 

test, and if anything, the former suggests that no operator will expand as both they and the 

customer will not find it worthwhile.198   

4.100 We consider indicative dig distances, customer inconvenience and actual dig distances to 

examine whether the competitive constraints are likely to vary by bandwidth. In summary: 

¶ The maximum indicative dig distance for VHB is longer than for low bandwidth 

ǎŜǊǾƛŎŜǎ ŀƴŘ ƭƛƪŜƭȅ ǘƻ ōŜ ŘƛǎǘƻǊǘŜŘ ōȅ .¢Ωǎ ƘƛƎƘ ±I. ŎƘŀǊges. 

¶ Nevertheless, a supplier digging to connect a customer is a time-consuming activity 

and consumers may not be prepared to wait long enough. This is likely to be true for 

all bandwidths and, therefore, may reduce the extent to which dig distances vary by 

bandwidth in practice. Therefore, the actual dig distance for VHB Access circuits is 

likely to be much shorter than the estimated indicative dig distances.  

¶ This is consistent with evidence on actual digging behaviour, which shows that 

telecoms providers rarely extend their networks to supply leased lines at any 

bandwidth and that even when they do, distances are low for all bandwidths.  

We define a single market for CI Access services at all bandwidths 

4.101 Based on our analysis above, we consider that different bandwidths are supply-side 

substitutes where a telecoms provider has an existing connection to the customer, such 

that a hypothetical monopolist of a given bandwidth would not be able to profitably 

impose a SSNIP. Where telecoms providers do not have an existing connection, the 

                                                           

196 Excludes dark fibre connections for which information about the bandwidth provided over these connections was not 
available. 
197 hǇŜƴǊŜŀŎƘΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму .CMR Consultation, page 94, paragraph 72. 
198 hǇŜƴǊŜŀŎƘΩǎ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ нлму ./aw /ƻƴǎǳƭǘŀǘƛƻƴΣ ǇŀƎŜ фпΣ ǇŀǊŀƎǊŀǇƘǎ сф ŀƴŘ трΦ 


















































































































































































































































































































































































































































































































































































































































































































































