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1 Executive summary and introduction 

This white paper is the final deliverable from a project carried out by Analysys Mason Limited 
(‘Analysys Mason’) on behalf of BT Group. This paper provides an independent assessment of the 
demand and supply options available for mobile backhaul in Europe, with a focus on the UK. 

The opinions expressed in this report are based on our understanding of the industry and on in-
house research. We have substantiated our market knowledge by speaking to selected industry 
experts.  

In recent years there has been a marked change in the volume, shape and nature of wireless traffic. 
The focus of consumers has shifted from voice services to data, and this has changed the 
characteristics of the backhaul traffic in mobile networks. To keep up with this change, operators 
need to increase their backhaul capacity  

In this white paper, we first focus on how the shape and nature of backhaul in Europe is changing 
as a consequence of growth in wireless traffic, the introduction of LTE and other factors that are 
changing the radio access network space. Our research indicates that the cost of providing radio 
access network infrastructure will be prohibitively high if operators serve the increased traffic 
using only macro cell sites. This argument makes the business case for small-cell solutions. The 
deployment of small cells increases the number of cells sites and so increases the demand for 
backhaul links. 

The white paper then looks at the supply side of the equation, to examine the options available to 
operators to meet this rise in demand. The deployment of small cells will pose a challenge for 
backhaul – fixed network architecture will be insufficiently dense to service the needs and 
placement of these small cells, thereby creating a case for a wireless backhaul solution.  

Wireless backhaul is emerging as a viable alternative to fixed backhaul, and is competing in a 
large number of deployments in Europe. Industry contacts that we interviewed for this paper 
unanimously agreed that the share of backhaul links provided by microwave is likely to increase in 
future. According to one industry source, “the split between microwave, fibre and copper backhaul 
in Europe is 55%, 25% and 20% at present. By 2014–15, this mix is going to change in favour of 
microwave backhaul with the proportion being 70%, 25% and 5% respectively”. 

Furthermore, interviewees have commented that Everything Everywhere is creating its own 
microwave network. In fact, a significant proportion (in excess of 50%) of the operator’s network 
is already microwave based. Other operators are also making inroads into the microwave backhaul 
space: for example, Cambridge Broadband Networks has recently announced that its multipoint 
microwave equipment will be backhauling LTE data as part of O2’s trial 4G network.1 

                                                      
1  http://www.cbnl.com/news/press_release/4GforO2.html 
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An interviewee commented that, two years ago, an area of 1km radius in London may have 
contained as many as 140 cell sites, with 75% of these typically being serviced by copper backhaul 
and the remainder by fibre or last-mile microwave. The limited data speeds of copper and the 
increasing demand for data from customers primed by operators upgrading to HSPA+ and LTE 
will drive the demand for microwave. We can assume that fibre availability is limited based on the 
expectation that if fibre were available, the site would already be connected to it. 

We examine the wireless technologies that could be used to meet the demand for backhaul, both 
those that are available now and those planned for the future. The microwave market is quite 
competitive and so we briefly examine the alternative microwave backhaul options.  

We conclude our white paper with the view that microwave backhaul solutions represent an 
effective alternative to wired backhaul in the face of new radio technologies and network 
architectures. 

This document is structured as follows:  

 Section 2 describes the expected future demand for mobile capacity 
 Section 3 examines the options that mobile operators have to meet this growing demand 
 Section 4 presents our conclusions. 



Demand and supply options available for mobile backhaul  |  3 

Ref: 31943-486 .  

2 Demand for backhaul capacity 

In this chapter, we focus on how the shape and nature of backhaul in Europe is changing as a 
consequence of growth in wireless traffic, the introduction of LTE and other factors that are 
changing the radio access network space.  

We then investigate the radio access network capex spend that will be required to service the 
traffic growth predicted in our wireless traffic forecast. 

2.1 Wireless traffic forecast for Western Europe and the UK (2011–2016) 

Growth in wireless traffic and a decline in wireless revenues is a trend that can be seen worldwide.  
Figure 2.1 summarises the major factors that are driving increases in wireless network traffic from 
cellular users, research that was presented in Analysys Mason’s published report Wireless network 
traffic worldwide: forecasts and analysis 2011–2016.  

Figure 2.1: Major factors driving increases in wireless network traffic from cellular users [Source: Analysys 
Mason] 

 

In developed markets, traffic growth is being driven by the proliferation of smart devices (mobile 
broadband, smartphones, tablets, etc.). This is evidenced in a report released by Ofcom in August 
2011 which states that the UK is now a nation “addicted to smartphones”. Over a quarter of adults, 
and nearly half of all teenagers, own a smartphone; 37% of adults and 60% of teenagers are 
‘highly addicted’ to smartphones.  

Smartphones are beginning to affect social behaviour especially in the adoption of new services, 
particularly short video and social networking. 
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Also, it is clear that mobile network data traffic is growing. Whether this is caused by smartphones 
and tablets or whether this is caused by data increasing because of market competition is 
debatable. It is, however, clear that the net effect of the increase in wireless traffic is that the 
capacity of current backhaul to the base station in dense urban areas is quickly being exhausted, 
and current levels (typically 4-7 E1 for an HSPA-enabled site) will need to be increased.  

Analysys Mason’s Wireless forecasts predict that the average traffic per connection in Western 
Europe will rise from 194MB per month in 2011 to 1001MB in 2016: a CAGR of 39% (see Figure 
2.2). A similar picture will be seen in the UK, with traffic per device forecast to grow from 203MB 
to 940MB per month, a CAGR of 36%. In 2011, the average traffic per connection is marginally 
higher in the UK than in the whole of Western Europe, due to delays in spectrum auctions and 
LTE roll-out. So, the UK is forecast to fall slightly behind the Western Europe average from 2014 
onwards.  

Figure 2.2: Average wireless network traffic per connection, 2011–2016 [Source: Analysys Mason] 

 

The total number of cellular connections is expected to grow at a 4% CAGR in Western Europe 
and a 3% CAGR in the UK over the period 2011 to 2016 (see Figure 2.3).  
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Figure 2.3: Total number of wireless connections, 2011–2016 [Source: Analysys Mason] 

 

As a result, we expect total mobile traffic in Western Europe to grow at a 45% CAGR from 2011 
to 2016, rising from 104PB to 656PB per month. Mobile traffic in the UK will record a CAGR of 
35%, growing from 16PB per month in 2011 to 70PB per month in 2016. 

Figure 2.4: Traffic from mobile connections, 2011–2016 [Source: Analysys Mason] 

 

Although wireless traffic is growing sharply, revenue per megabyte is expected to decline strongly. 
Revenue in both developed and emerging markets at present is USD12 per GB, and if operators 
continue to use a flat-rate pricing model, we predict revenue of less than USD4 per GB by 2016. 
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Of course this revenue forecast will be affected by the extent to which operators adopt tiered 
pricing – a development which has already begun, with most operators now capping downloads.  

The combination of dramatic traffic growth and slow revenue growth is putting pressure on 
operators’ cashflow and so the costs associated with providing radio access network infrastructure 
become all the more important.   

2.2 Costs associated with providing radio access network infrastructure 

For a forthcoming report – The case for Wi-Fi offload – Analysys Mason has estimated the radio 
access network capex spend that will be required in Western Europe to service the traffic growth 
predicted in our wireless traffic forecast. We have modelled two scenarios:  

 Scenario 1 assumes that operators continue to service the demand for traffic using macro cell 
sites. They enhance HSPA sites to HSPA+, and they deploy LTE from 2013. Operators also 
deploy dual-carrier technology on existing HSPA sites and introduce MIMO technology. The 
average cost of a base station is assumed to be USD100 000, amortised over four years. 
Backhaul costs are included, but not opex costs. LTE is assumed to be twice as efficient as 
HSPA+, with each cell able to support twice as many subscribers. 

 Scenario 2 also assumes that operators will service demand for traffic using macro cells. In 
addition, however, it is assumed that operators are able to make a 50% reduction in network 
carriage costs, so that the cost of delivering 1MB of data in 2016 is only half as much as it was 
in 2011. There are various methods of achieving this, as discussed later in this section (such as 
the addition of cost-effective small-cell capacity overlays). 

2.2.1 Results of Scenario 1 

In the early years, capex spend grows steadily, and doubles from USD5 billion in 2011 to USD10 
billion by 2013 (see Figure 2.5). After 2013, however, the impact of traffic growth is substantial. 
Despite the deployment of more efficient LTE, capex spend rises steeply to reach more than 
USD40 billion by 2016. We judge this level of capex to be well beyond the means of mobile 
network operators. We therefore conclude that operators will be unable to build sufficient network 
capacity to support traffic growth of 45% per annum2 if they follow a strategy based exclusively 
on macro base stations.  

                                                      
2  In Section 2.1 we have estimated total mobile traffic in Western Europe to grow at a 45% CAGR between 2011 and 

2016. 
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Figure 2.5: GSM, UMTS (R '99 and HSPA), MIMO, Dual Carrier, LTE [Source: Analysys Mason 2011] 

 

2.2.2 Results of Scenario 2 

In the second scenario, we see that the growth in the capex spend in the radio access network is 
gradual, doubling over five years from 2011 to 2016. We would believe that this is a more 
reasonable figure, and if operators can achieve a 50% reduction in network carriage costs over the 
next five years then they should be able to support our forecast traffic growth of approximately 
40% per annum.  
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Figure 2.6: GSM, UMTS (R '99 and HSPA), MIMO, Dual Carrier, LTE; 50% cost reduction [Source: Analysys 
Mason 

 

There are several factors that will enable operators to achieve savings on capex, and improve 
network architecture and delivery mechanisms to meet the pent-up demand for data while also 
reducing network carriage costs: 

 Wherever possible operators are already upgrading existing HSPA cells to HSPA+. This 
increases the peak download rate from 14.4Mbit/s to 21Mbit/s. MIMO antenna enhancements 
may further increase this to 42Mbit/s peak. Operators will also employ dual-carrier technology 
for HSPA cells where possible, affecting a dual-carrier trunking gain. 

 Mass deployments of LTE are expected globally from 2013 onwards. LTE has better 
spectrum utilisation properties than HSPA3. Although LTE has a similar spectral efficiency 
per hertz of bandwidth to HSPA, the bandwidth per cell can be twice or four times that of an 
HSPA cell. 

 Operators will employ low-frequency spectrum – typically digital dividend spectrum 
(800MHz to 2.1GHz) – to take advantage of the greater coverage per cell compared to what is 
available using higher frequencies. For instance an LTE 2600 roll-out would require five times 
more cell sites than LTE 800 to ensure a similar coverage area. 

 Operators will refarm existing spectrum (GSM 900) as it becomes available and instead 
deploy more spectrally efficient HSPA+ or LTE.  

                                                      
3  LTE alone is unlikely to reduce network carriage costs by 50%. Much of the costs saved by LTE are operating costs 

and are at the expense of increasing capital expenditure. For example LTE is far more power efficient than GSM or 
UMTS. This will reduce annual energy costs. But first existing GSM and UMTS base stations need to be replaced by 
the more power efficient multi-standard LTE base stations. 
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 Wherever possible operators will seek to share networks. The use of a passive network can 
reduce capex by as much as 20% to 30%.  

 Operators will deploy other cost-saving techniques like self-optimising networks, capacity-
management and optimisation techniques and small-cell solutions and active network 
offloading. In order to reduce costs operators will offload as much traffic as possible onto a 
small-cell network.4  

So, whilst the cost of providing radio access network infrastructure will be prohibitively high if 
operators adopt a purely macro approach, there are a number of options at their disposal which will 
enable network costs to be reduced to a manageable level. As part of their cost-reduction strategy, 
operators are likely to adopt small-cell architectures as these are cost effective and small cells can 
be surgically placed to deal with issues of congestion. 

Looking at the factors listed above in the context of the UK, all operators will upgrade to HSPA+ 
and LTE deployments will be delayed owing to delays in spectrum auction. This in turn will have 
a knock-on effect on operators’ ability to refarm GSM 900 spectrum. There is only limited scope 
for further network sharing in the UK as most networks are already shared. As in the rest of 
Western Europe, operators will deploy other cost-saving techniques like self-optimising networks, 
capacity management and capacity optimisation techniques, small-cell solutions and active 
network offloading.  

We therefore expect there to be an increase in the number of small-cell solutions in the UK. This 
will have a significant impact on the demand for backhaul as operators will have to connect these 
small cells back to the core network, in particular the impact will be on the capacity and 
densification of first-hop (less than 500m) backhaul connection from the small cells to the point of 
aggregation.  

                                                      
4  When we refer to small cells we do not differentiate between Wi-Fi, femto, or pico cells. 
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3 Supply of backhaul 

There are a number of options that exist to address the requirements of mobile backhaul, each of 
which has different characteristics in terms of capacity, opex, capex and range. For example, GSM 
backhaul will be 2–4Mbit/s, UMTS backhaul will be 16Mbit/s and LTE backhaul will be greater 
than 40Mbit/s.  

3.1 Fixed backhaul 

To cope with the changing shape and nature of traffic, operators can choose to increase their fixed 
backhaul capacity – either by building their own copper or fibre networks or by leasing dedicated 
lines from incumbent (and some alternative) operators.  

In Europe, copper is ubiquitous, but it can typically offer up to 30–40Mbit/s of bandwidth over a 
distance of a few hundred metres or less. This can be increased with bonding and vectoring. This 
may have some value as a means of backhauling mobile traffic in the short term, but its growth 
potential will be limited once deployments of HSPA+ and LTE increase, as typical LTE base-
station throughput is likely to exceed 30–40Mbit/s. Efforts to roll out more fibre to base stations 
will increase, although these will be limited by the high cost and difficulties associated with civil 
works. The cost of digging trenches can be quite high, and it can be challenging for operators to 
obtain permits and planning consent – particularly in heritage sites, such as cities like Paris and 
Rome. Operators tend to deploy fibre solutions where it is available, and to use microwave where 
it is not.  

Fibre is often considered the most superior option for mobile backhaul. It has the distinct 
advantage of virtually unlimited bandwidth, but it can take many months to build a fibre network, 
depending on the size and whether it is just one link or a wide area network. Operators understand 
that there are strong arguments for building their own backhaul network if this can be achieved at 
an acceptable price. The opex and capex that an operator will incur in building its own fibre 
network may be more attractive than the cost of leasing. However, other factors such as time to 
market and the risk of sunk capital may persuade operators to consider lease options, even if the 
costs are higher. An incumbent that has both fixed and mobile operations could integrate the two 
to create a single network. In this case, the operator’s access to fibre will enable it to make 
infrastructure sharing arrangements that will result in significant savings. 

In certain cases, operators can deploy microwave solutions more quickly than a leased-line fibre 
service, which can take up to 90 days to be provisioned to support traffic. However, this is still far 
quicker than a strategy which involves laying fibre (which can take years). If an operator does opt 
to build its own fibre network for backhaul it will have to adopt other solutions in the short term, 
such as microwave. Once microwave is deployed it is unlikely to be replaced by fibre unless the 
traffic demand rises substantially. Industry sources have commented that: “The cost associated 
with leasing a fibre line and the time to market are directly proportional to the distance from the 
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point of presence. If fibre is not locally available then the cost is significant and the time to market 
is in the factor of years.” 

Furthermore, leased fibre may not be available at each site. Operators may need to provide a 
bridge from the site to the fibre access point, which can be a distance of tens or hundreds of 
metres. There is also an upfront cost or excess construction charge associated with getting fibre to 
the access point which the operator would need to pay the incumbent, in addition to rental, and this 
will drive up costs.  

Operators could use copper to bridge a gap between the fibre and the base station. In most cases, 
five combined (bonded) VDSL2 lines running at 100Mbit/s could support up to 0.5Gbit/s per site, 
and would be easier to deploy than fibre to the base station but this assumes that five pairs already 
exist to the site. This may incur extra cost if this is fibre to the cabinet. However, this solution 
relies on the availability of five copper pairs and FTTC equipment, as well as VDSL2 access 
equipment. If these are available, then this will be a viable evolution path for operators. If these 
have to be installed, then a fibre deployment may be more cost effective. High-capacity bonded 
DSL links will not be feasible for use in rural areas because they have a maximum range of 500–
1000m, the potential bandwidth at these ranges is much lower than the ideal 100Mbit/s and the 
requisite pairs may not be available. This range cannot be extended because VDSL does not allow 
the use of repeaters. For these reasons, operators in rural areas may be forced to use microwave 
solutions to bridge the gap between the fibre and the base station. Thus, historically, rural areas 
have more microwave backhaul even though copper could have been a more economical option.  

MNOs are exploring the option of building their own backhaul transmission network as opposed to 
leasing capacity from third-party network providers. Vodafone has adopted the strategy of self-
build to reduce ongoing operational costs – the MNO claims to own over 75% of the backhaul 
transmission network across its footprint in Europe. 

In 2010, Bouygues Telecom and SFR agreed to share the costs of deploying FTTH infrastructure 
in dense municipalities in France. Under this joint investment the two operators share investments 
and pool the horizontal portion of the optical fibre network deployed between the central offices 
and each building. The agreement only covers the passive elements of the network, and the MNOs 
are free to compete using differentiated service offerings. 

As discussed in Section 2, operators are increasingly moving towards deploying small-cell 
architectures. The changing nature and volume of traffic coupled with the fact that many operators 
do not have enough spectrum to build bigger macro cells makes a case for the deployment of small 
cells. The deployment of small cells increases the number of cells sites and so increases the 
demand for backhaul links: fixed backhaul network architecture will be insufficiently dense to 
service the needs and placement of these small cells, and this will accentuate the need for wireless 
backhaul solutions. 

A vendor commented that: “small cells have a radius of 50–200m. Given the short range of 
coverage, it is not optimal to sacrifice the coverage of the small cell by moving it 50–100m down 
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the lane because that is where the fixed connection is. Microwave is a good option here because it 
is flexible, easy and does not compromise the quality of the cell site.” 

In conclusion, there a number of issues regarding over-reliance on fixed (copper or fibre) 
infrastructure for MNO backhaul, and this is borne out by the evidence we have been able to 
gather. 

3.2 Wireless backhaul  

Microwave technology offers an alternative backhaul solution in areas where fibre is not available 
or where bridging the gap is a challenge, as well as in rural areas and in the case of small-cell 
solutions. A microwave-based solution also offers the quickest route to market.  

In Western Europe, operators make use of all backhaul solutions (fibre, copper and microwave). 
However, microwave is the dominant technology, with more than 50% of backhaul links being 
wireless, because it is flexible and relatively easy to configure5. There are various reasons why 
operators adopt microwave backhaul, particularly the fact that it offers them autonomy. 
Microwave technology is not bound by any external pricing structure and its associated opex is 
predictable. The time that it takes to deploy the backhaul is also under the operator’s control 
(subject of course to the availability of sites and spectrum).  

MNOs are strongly competitive. For this reason, those that lack a fixed-line business may take a 
strategic decision that they are not willing to pay an incumbent fixed operator for backhaul 
services, if they view this as supporting a competitor – particularly as they hope to attract 
customers away from that fixed operator. Operators are also keen to be the first to deliver a new 
service or device (like Apple’s iPhone, for example) because this gives them a significant 
marketing opportunity and strengthens their brand. The launch of a device like the iPhone and IP-
based services increases the demand for backhaul and strengthens the case for making the 
transition from TDM to Ethernet-based backhaul in order to reduce costs. The backhaul capacity 
needs to be married to the delivery of these new technologies, so the ability to enhance the 
backhaul capacity is important. Microwave offers the autonomy and speed of upgrade needed to 
meet these requirements.  

The capacity of microwave solutions has improved in the last few years. Industry sources have 
commented that “typical throughput for leased fibre based services is 60–100Mbit/s whereas 
microwave solutions today are capable of providing 100Mbit/s”.  

Industry contacts that we interviewed for this paper unanimously agreed that the share of backhaul 
links provided by microwave is likely to increase in future. According to one industry source, “the 
split between microwave, fibre and copper backhaul in Europe is 55%, 25% and 20% at present. 
By 2014–15, this mix is going to change in favour of microwave backhaul with the proportion 
being 70%, 25% and 5% respectively.” 

                                                      
5  Obtained from interviews with industry contacts 
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Furthermore, interviewees have commented that Everything Everywhere is creating its own 
microwave network. In fact, a significant proportion (in excess of 50%) of the operator’s network 
is already microwave based. Other operators are also making inroads into the microwave backhaul 
space: for example, Cambridge Broadband Networks has recently announced that its multipoint 
microwave equipment will be backhauling LTE data as part of O2’s trial 4G network6.  

An interviewee commented that, two years ago, an area of 1km radius in London may have 
contained as many as 140 cell sites, with 75% of these typically being serviced by copper backhaul 
and the remainder by fibre or last-mile microwave. The limited data speeds of copper and the 
increasing demand for data speed that is generated as operators upgrade to HSPA+ and LTE will 
drive the demand for microwave. We can assume that fibre is limited as if fibre were available; it 
is likely that the site would already be connected to fibre. 

The increased competition within the microwave market testifies to the bullish view the market 
has about its potential for growth. The microwave market is itself quite competitive, and we briefly 
examine the alternative microwave backhaul options below. 

3.2.1 E band 

The E-band range of microwave frequencies (72–90GHz) offers a large bandwidth over short 
ranges and is suitable for PTMP communications. It is typically used for enterprise connectivity in 
business parks and university campuses. E-band is often regarded as a substitute for fibre 
infrastructure, but it is only recently that it has begun to be viewed as a full carrier solution. NEC 
provides this solution, using the BridgeWave Communications’ solution and E-band 
Communications. It is still very much a nascent technology, despite trials by AT&T, Deutsche 
Telekom and Vodafone. However, if spectrum congestion becomes a reality then E-band will have 
a significant role to play.  

E-band spectrum is currently lightly licensed and is very inexpensive, although prices could rise if 
it was licensed in a similar manner to other microwave spectrum. Although being in step with 
other microwave spectrum prices does not necessarily mean that the price will rise. In the UK, a 
licence for 28–42GHz spectrum fetched a very low price at auction in 2008, even though the 
regulator, Ofcom, placed few restrictions on it (it was a 15-year technology-neutral licence that the 
owner even had the right to resell).  

3.2.2 Q band 

The Q-band range of microwave frequencies (33–50GHz), also called millimetre wave, is well 
suited for backhaul due to the low cost of the spectrum and availability. This band can be used for 
both PTP and PTMP communications. 

                                                      
6  http://www.cbnl.com/news/press_release/4GforO2.html 
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 PTP millimetre wave faces challenges associated with congestion of spectrum from other 
uses, the availability of sites, opex associated with site rental, its short range and its line-of-
sight requirements. However, competition and demand for bandwidth is low 

 PTMP millimetre wave overcomes the issue of spectrum congestion because it allows for 
statistical multiplexing, which averages out peaks of demand. Opex associated with line rental 
is also lower in this case, although competition for bandwidth is high.  

3.2.3 C band and lower frequencies 

C band is frequencies of range 4-8 GHz and in this section we discuss frequencies from 1–8GHz, 
including WiMAX and Wi-Fi. Both WiMAX and Wi-Fi are classified as PTMP technologies. 
WiMAX is based on IEEE 802.16 standard Wi-Fi is based on IEEE 802.11standard.  

Both Wi-Fi and WiMAX, unlike for example E and Q band, are mature technologies, and have a 
strong presence in the backhaul market. Both however suffer from two major challenges – 
deployment and bandwidth. 

It is important to note that Wi-Fi backhaul, unlike WiMAX and other wireless backhaul, is merely 
the short link to the first point of aggregation or fibre presence. In the case of dense urban areas 
this is likely to be less than two hundred metres. 

WiMAX deployment is burdened by issues of time and cost of site acquisition and may be 
hampered by local regulation. However it is fair to say that this constraint applies to other 
microwave backhaul technologies too.  

Generally operators do not have the operational capability to roll-out tens or hundreds of 
thousands of Wi-Fi hotspots. This may constrain the development of Wi-Fi hotspot coverage. 
Since Wi-Fi backhaul uses a hot-spot, mesh architecture, which we will discuss shortly, it is 
possible that Wi-Fi backhaul will also suffer the same constraint.  

Both Wi-Fi and WiMAX suffer from bandwidth constraints and therefore may limit the speed of 
the user data transmission. This is particularly true in the case of Wi-Fi where the backhaul 
bandwidth is a partitioned portion of the total user bandwidth of the access point. Multiple users 
competing for the available bandwidth in a Point to Multipoint topology further exacerbates this 
limitation.  

Wi-Fi mesh architectures can be used to reduce the number of traditional backhaul links that are 
required (copper, fibre or microwave) to the first point of aggregation. Mesh architectures have a 
number of advantages when a large number of access points (APs) are located within close 
proximity to one another. The most important point is that collectively the access points can be 
used to provide their own backhaul to aggregation points, and so reduce backhaul costs. The mesh 
cross connects the multi-radio access points and only one in six access points requires dedicated 
(local) backhaul (see Figure 3.1). This significantly reduces costs.  
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Figure 3.1: Outdoor Wi-Fi model architecture [Source: Analysys Mason] 

 

 
In conclusion, there are several variants of microwave technology which are popular among 
operators. The choice of microwave technology depends on reach, capability and availability 
requirements of the operators.  

An industry source has provided some good insight on this subject: “In the case of small cell 
architectures, driving down costs is a critical concern. An LTE small cell will not exceed 
100Mbit/s speed so this is the peak maximum that is required to be incorporated in the backhaul 
link. Thus mid-level capacity, short reach and utilisation of cheaper spectrum are the requirements 
of backhaul for small cell solutions. Moreover, in cities in the UK, the average length for a radio 
link for small cells is 200–400m, thus unlicensed spectrum (which has reach less than 500m and 
low cost) can be used for small cell backhaul. Thus the <6GHz and 60GHz wireless bands are 
suited for small cell backhaul. Macro cells on the other hand can use traditional spectrum in the 
last mile – between 6–42GHz.” 
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4 Conclusion 

4.1 Microwave represents an effective alternative to fixed backhaul in the face of new 
radio technologies and network architectures  

Technology changes (including HSPA, HSPA+ and LTE) and the proliferation of smart devices 
are changing the volume, shape and nature of wireless traffic. In order to cope with the surge in 
wireless traffic, operators are likely to adopt small-cell architectures as these are cost effective and 
small cells can be placed surgically to deal with issues of congestion.  

The sharp rise in wireless traffic coupled with the use of small cells (and the associated increase in 
the number of cell sites requiring a backhaul link) is changing the backhaul requirements of 
operators. Existing fixed backhaul network architecture will be insufficiently dense to service the 
needs and placement of these small cells and this will accentuate the need for a wireless backhaul 
solutions. Moreover, small cells have a short range of coverage and thus are better served using a 
wireless backhaul link rather than fixed backhaul.  

Wireless backhaul is emerging as a strong competitor to fixed backhaul; in fact, it is already 
competing with fixed backhaul in a large number of deployments in Europe. Industry sources 
indicate that 55% of backhaul links in Europe already use microwave, and forecast that this will 
rise to 70% by 2014–15.  

Wireless backhaul has a number of advantages: for example, it offers flexibility to support small-
cell solutions, it offers a quick route to market (which is a key advantage for LTE deployments), it 
is not bound by any external pricing structure, its associated opex is predictable, and microwave 
links have improved in capacity in recent years.  

Microwave backhaul is a thriving, competitive backhaul technology as evidenced by the fact that 
several variants of microwave technology are available. 

4.2 Suggestions for further research 

This white paper is based on our existing in-house research and the opinions of key industry 
contacts we have interviewed. To further enhance the findings presented in this document, it 
would be interesting and relevant to carry out further detailed research to investigate: 

 the timeline for microwave and alternative solutions 
 the number of microwave links in Europe 
 fixed points of presence and provide a comparison with small-cell requirements. 
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1 Executive summary 

1.1 Analysys Mason Limited (‗Analysys Mason‘) has been commissioned to assist Openreach to gain 
a clear understanding of the market for very-high-speed services (i.e., connectivity above 1Gbit/s) 
in the UK. 

1.2 The project has centred on primary market research as information about demand for very-high-
speed services in the UK is limited. The research has involved a short telephone survey of 350 
organisations from across the UK, including both users and non-users of very-high-speed services, 
as well as conducting a series of in-depth interviews with 17 organisations across the telecoms 
value chain, including those that are either frequent users of very-high-speed services or had 
expressed an interest in purchasing this type of services in the near future.  

1.3 The main findings from our research are summarised below: 

 Evidence suggests that services based on dark fibre play an important role in the market 
for very-high-speed services, and not only for those organisations in the West, East and 
Central London Area (WECLA). Therefore, excluding dark fibre-based services could 
have a significant impact on market share calculations. We do not believe that approach 
used by Ofcom accurately reflects the effect of dark fibre based-services in the MISBO 
market. Our research suggests that a number of organisations buy dark fibre and self-build 
networks. 

— We have found evidence of 36 organisations outside WECLA that use dark fibre. Using 
relatively modest assumptions, these known examples would reduce Openreach‘s share of 
wavelengths from 59% to 54% outside WECLA. We believe that the list of organisations 
surveyed is far from exhaustive and if all services based on dark fibre outside of WECLA 
are included, the impact on market share will be significantly greater than 5%. For the UK 
overall, we would estimate that BT‘s share of the very-high-speed market is in the range of 
31-39%. 

— Our interviews indicate that services based on dark fibre comprise more than half of the very-
high-speed capacity provided to end-user organisations. Estimates of market size could vary 
significantly, perhaps by as much as 50%, depending on whether dark fibre-based supply is 
included in the calculations. 

— We believe Ofcom should ask all providers of dark fibre to supply details of all circuits, 
including those that are sold directly to end-user organisations and system integrators, as 
these circuits are excluded from Ofcom‘s assessment. 

 Evidence also suggests that simple assumptions on the limits of dig distances may not 
correlate with the experience of end-user organisations. 
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— Eleven of our interviewees use very-high-speed services. Of these, three provided 
examples of fibre being laid over distances of between 500 metres and several kilometres. 

— While Ofcom has assessed the impact of longer circuits on datacentres, we believe the 
conclusions from that study are weak. Ofcom reports that 86% of datacentres outside 
WECLA have competitive supply for very-high speed services. We believe that this 
suggests a competitive market. Also, longer dig distances can apply to other kinds of end 
user (e.g. banks) and not just datacentres, as our research shows.  

— Ofcom‘s correlation analysis of dig distance and length may also be flawed, leading to 
misleading conclusions about contestability. We do not believe that a low correlation 
between dig distance and length should be used as evidence that providers will not dig 
long distances (e.g. distances of longer than 200 metres) to connect end users with very-
high-speed services.    

 The size of an organisation alone does not seem to be a good proxy for demand for very-
high-speed services, and it may become an even weaker proxy in the near future.  

— We estimate that 10–20% of organisations which purchase very-high-speed services have 
fewer than 250 employees. Conversely, our research indicates that some very large 
organisations (i.e. organisations with more than 1000 employees) (like [respondent 
anonymised]) have no requirement for >1Gbit/s services at present, and that the 
overwhelming majority of organisations with over 250 employees do not take >1Gbit/s 
services. We even estimate that more than half of the largest organisations (those with 
more than 1000 employees) do not take any sort of very-high-speed service. 

— Research commissioned by Ofcom, and carried out by Jigsaw Research1, appears to 
confirm this finding, as 2% of the companies with 10–100 employees researched by 
Jigsaw claimed to take >1Gbit/s circuits. If applied to the UK as a whole this would equate 
to more than 3000 wavelengths. 

 It is overly difficult to generalise about the market for very-high-speed services, as the 
needs and behaviours of end-user organisations appear to vary significantly. Even a sub-
sector analysis (e.g. using organisations from the same sector and of a similar size) would 
fail to capture their underlying behaviour. 

— Our interviews with [respondent anonymised] and [respondent anonymised] demonstrate 
how two organisations that are superficially similar (as they belong to the same sector and 
have a similar size) can have very different connectivity requirements. 

— With a market as small as the market for very-high-speed services, a generalised approach 
(e.g. based on organisation size) is likely to misrepresent the market size. 

                                                      
1  Business Connectivity Services Review,  Jigsaw Research prepared for Ofcom, October 2011, 

http://stakeholders.ofcom.org.uk/binaries/consultations/business-connectivity/annexes/business-review.pdf  
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 End-user organisations seem to be broadly satisfied with the current level of competition 
in the market. 

— Our survey of end users of MISBO circuits indicates no dissatisfaction with the current 
level of competition in the market among these users. 

1.4 We acknowledge that the size of the sample of organisations interviewed is relatively small. 
Notwithstanding this, some of these findings were unexpected and we do not believe they should 
be dismissed as anomalies or outliers in the context of the Business Connectivity Market Review 
(BCMR). We understand the approach Ofcom has taken in its network reach and market share 
estimations, but we believe there are potential issues with some of the steps in the methodology 
used by Ofcom to assess the market and contestability, and that these should be investigated 
further. 
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2 Introduction 

2.1 Analysys Mason Limited (‗Analysys Mason‘) has been commissioned to assist Openreach to gain 
a clear understanding of the market for very-high-speed services (i.e., connectivity above 1Gbit/s) 
in the UK. 

2.2 The project has centred on primary market research as information about demand for very-high-
speed services in the UK is limited. The research has involved:  

 a survey of 350 organisations, including both users and non-users of very-high-speed services 
 a series of in-depth interviews with 17 organisations across the telecoms value chain, including 

those that are either frequent users of very-high-speed services or had expressed an interest in 
purchasing this type of services in the near future. 

2.3 A list of all the organisations surveyed and interviewed is included in Annex B and C, 
respectively. 

2.4 This report presents the main findings from our research.  

2.5 Openreach has also asked Analysys Mason to investigate a number of specific issues which could 
be important both in the assessment of Openreach‘s share in the very-high-speed market and in 
analysing network contestability in the context of the Business Connectivity Market Review 
(BCMR). As requested by Openreach, the following questions were included in our survey and 
discussed during the interviews:  

 Which factors influence estimations of the size of the market for very-high-speed services in 
the UK and hence Openreach‘s market share? 

 Which organisations use very-high-speed services, and why?  
 To what extent is dark fibre used in very-high-speed networks?  
 Can general rules on dig distances be applied?  
 How do end users view the market and level of supply? 

2.6 Please note that some of the organisations that have contributed to this research have agreed to be 
named provided that the information they have supplied would not be published publicly.  

2.7 The survey included all organisations that we believe could be potential purchasers of very-high-
speed services. The criteria for inclusion were any organisation with 20 or more employees, and 
with revenues of over GBP2 million per year. We excluded organisations from certain sectors, 
such as transport and agriculture, that, from analysis of BT sales data, were judged extremely 
unlikely to require very-high-speed services.  

2.8 For the in-depth interviews, Analysys Mason approached organisations that were known users of 
very-high-speed services or had expressed an interest in purchasing very-high-speed services in 
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the future. These organisations were sourced either through the 350-organisation survey, or from 
Analysys Mason‘s existing contacts. Included also in the in-depth interviews were organisations 
that we believed would have useful insight into this market, such as [respondent anonymised]. 

2.9  The remainder of this report is structured as follows: 

 Section 3 covers the key findings from the project 
 Section 4 is a summary of the survey results 
 Section 5 is a summary of the in-depth interview results 
 Section 6 highlights Analysys Masons concerns from Ofcom‘s consultation document 

2.10 In addition, the following supplementary materials are attached as annexes to this report: 

 Annex A provides the interview transcript from the survey 
 Annex B provides a comparison of the surveyed companies and the UK 
 Annex C provides an overview of the organisations with which in-depth interviews were held 
 Annex D provides Analysys Mason‘s market sizing and forecasting for the very-high-speed 

market  
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3 Key findings 

3.1  The following section covers the key findings of our research and discusses some of the 
implications on the market sizing and market share calculations for the UK very-high-speed 
services markets.  

3.2 The remainder of this report is structured as follows: 

 Section 3.1 covers services based on dark fibre 
 Section 3.2 discussed the distance that service providers would dig to connect a new service 
 Section 3.3 covers the size of end user organisations that purchase very-high-speed services 
 Section 3.4 covers end user organisations‘ requirements 
 Section 3.5 covers end user organisations‘ views on supply 

3.1 Services based on dark fibre 

Key finding: Evidence suggests that services based on dark fibre play an important role in 
the market for very-high-speed services. 

3.3 As part of our interviews with end users of very-high-speed services, we asked about usage of dark 
fibre. Of the 11 organisations that currently use very-high-speed services, 3 (27%) use dark fibre in 
their network. For banks and datacentres in particular, dark fibre is an important component of 
their multi-site networks. 

3.4 The three organisations using dark fibre-based services were: 

 [Respondent anonymised], which has a self-built high-capacity network based on dark fibre 
that connects its two head offices in London with two datacentres.  

 A major retail bank, which has a self-built dark fibre network connecting its offices in [detail 
removed] The location of its offices shows that this market is not localised in London. 

 [Respondent anonymised], a data centre provider which only has dark fibre to its sites (i.e. it 
does not purchase ‗lit‘ very-high-speed services), both of which are out of WECLA. 

3.5 Of these three organisations, [respondent anonymised] and the major retail bank buy dark fibre 
directly from providers and manage their own networks. Organisations using [respondent 
anonymised]‘s datacentre both bought dark fibre through intermediaries, such as systems 
integrators, and directly. This is consistent with our view that users of very-high-speed services are 
very sophisticated and capable of bypassing traditional telecoms operators. 

3.6 The inclusion of services based on dark fibre will have a significant impact on the calculations of 
overall market size and market shares. More than half of the total very-high-speed capacity of the 
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companies interviewed is provisioned over dark fibre (as shown in Figure 3.1). Estimates of 
market size could vary by as much as 50% depending on whether dark fibre-based supply is 
included. The assessment of BT‘s market share could similarly be affected by as much as 50% if 
dark fibre is included in the calculations; even from known users of dark fibre outside WECLA, 
BT‘s share would reduce by around 5%. 

 

Figure 3.1: Total very-
high-speed capacity 
(>1Gbit/s) of 
interviewed 
organisations2 [Source: 
Analysys Mason, 2012] 

  

 

3.7 Based on our research we believe that services based on dark fibre forms a significant part of the 
market for very-high-speed services outside WECLA and should be included in any assessment of 
market size and market share.  

3.8 We would also expect the use of dark fibre as the basis of self build networks to have an impact on 
the number of 1Gbit/s circuits in the AISBO market both in WECLA and outside. These circuits 
are not counted under Ofcom‘s methodology.  

3.2 Dig distances 

Key finding: Evidence suggests that simple assumptions on the limits of dig distances may 
not correlate with the experience of end-user organisations. 

3.9 The distance from an end user‘s site to a particular network node may not be a reliable indicator of 
network contestability. Contracts in this market are typically high value and so it can make 
economic sense for fibre providers to lay cable over long distances in order to capture that value, 
for a number of reasons: 

                                                      
2  Calculated by summing the total capacity of all >1Gbit/s circuits to all sites of the 11 organisations interviewed that 

had >1Gbits capacity. All circuits of 1Gbit/s and below are excluded. 
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 Very-high-speed services often form part of a large, multi-sited contract. For example, the 
[respondent anonymised] has 1150 sites, of which only three are connected with very-high-
speed services.  

 Very-high-speed services are supplied to organisations which place significant value on the 
connectivity (e.g. financial institutions, whose business operations are critically dependent on 
very-high-speed services). These organisations may be willing to pay additional initial costs to 
a supplier. 

 Contracts for provision of very-high-speed services typically have a longer duration than those 
for other kinds of (lower-speed) connectivity, e.g. five to seven years (or even longer for some 
dark fibre contracts). This allows operators to recover their fixed costs over an extended 
period.  

3.10 An economic assessment based on dig distance may yield very different results depending on the 
type of end-user organisation or type of service considered.  

3.11 From the 11 interviews with organisations that currently use very-high-speed services, 3 (27%) 
provided evidence demonstrating a very wide range of dig distances in practice: 

 to connect [respondent anonymised]‘s headquarters in [detail removed], [detail removed] laid 
new fibre over the last 500–600 metres  

 [Respondent anonymised] stated that having fibre laid over distances of between 500 metres 
and 2km was not unusual; the longest distance our interviewee was aware of was 5km 

 when developing its datacentre site at [detail removed], [respondent anonymised] reported that 
providers laid fibre over a distance of 2 miles to the nearest point of presence (PoP) in one 
direction, and 3 miles in the other direction. 

3.12 Again, we had no prior knowledge of these organisations‘ network characteristics, including the 
distances from their sites to particular network nodes. We have no reason to believe that the 
organisations we interviewed are atypical.   

3.13 While in its consultation document Ofcom examines this issue of dig distance, we have concerns 
over the methodology used. This is covered in more detail in Section 6. 

3.3 Size of end-user organisations 

Key finding: The size of an organisation alone does not seem to be a good proxy for demand for 
very-high-speed services, and it may become an even weaker proxy in the near future. 

3.14 End-user organisations cannot be easily classified on the basis of number of employees. While it 
might be expected that large organisations (e.g. organisations with over 250 employees) would use 



Summary report on very high-speed services  |  9 

Ref: 33120-334 .  

very-high-speed services, our research highlights some important counter examples, covering both 
small (e.g. organisations with fewer than 100 employees) and large organisations.  

3.15 It is apparent that some small organisations use very-high-speed services: we estimate that 10–
20% of organisations that purchase very-high-speed services have fewer than 250 employees. 
While this will not translate into 10–20% of wavelengths, as larger organisations are much more 
likely to purchase more wavelengths than smaller organisations, the contribution of smaller 
organisations to the total market size should not be overlooked.  

3.16 Datacentres provide an interesting example of smaller organisations that use very-high-speed 
services. These organisations, which typically employ fewer than 250 people, and often fewer than 
50 people, are major consumers of very-high-speed services. This is relevant for datacentre-to-
datacentre (or indeed IXP-to-IXP)3 connectivity, rather than connections between end-user 
organisations and datacentres or IXPs. Datacentres alone could contribute significantly to market 
share estimates, and this is further complicated by the fact that some datacentres‘ sites are 
connected using dark fibre. 

3.17 In our survey we also identified a number of highly specialist companies with fewer than 250 
employees that currently use very-high-speed services (e.g. advanced engineering firms). Ofcom‘s 
own primary research from Jigsaw suggests a similar finding, with 2% of organisations with 10–
100 employees buying MISBO services. 

3.18 We expect that demand for very-high-speed services from smaller organisations will continue to 
increase. For example, the growth of digital distribution of media content may lead to small film 
and television companies requiring more very-high-speed services. This is likely to include a 
number of companies with fewer than 250 employees. One interviewee estimated that there are 
around 150 small production companies in the UK.  

3.19 In our interviews, we discussed future demand for >1Gbit/s services with two small media 
companies:  

 [Respondent anonymised], a film production company of 60 employees, is in the process of 
expanding to a second site and will require a 10Gbit/s connection between its two sites. As a 
post-production company, [respondent anonymised] regularly handles files that are 3–4TB in 
size. 

 An independent television studio that currently employs around 40 people is considering 
options for very-high-speed services so that it can support live television broadcasts.  

3.20 It is also apparent that some very large organisations do not use very-high-speed services:  

 [Respondent anonymised], which has 80 000 workstations, currently has no connections above 
1Gbit/s. 

                                                      
3  Internet exchange point. 
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 A division of [respondent anonymised] – a business process outsourcing (BPO) company – 
that delivers services to government clients stated that its clients currently have no requirement 
for very-high-speed services.  

3.21 We therefore believe that organisation size is a weak proxy for an organisation‘s likely usage of 
very-high-speed services, and it may become an even weaker proxy in the near future. 

3.4 End-user organisations’ requirements 

Key finding: It is very difficult to generalise about the market for very-high-speed services, 
as the needs and behaviours of end-user organisations appear to vary significantly. 

3.22 No obvious pattern emerged from our interviews in terms of usage, sector or organisation size. 
Any standardised model of usage of very-high-speed services risks overlooking the realities of this 
market. This wide variation in end-user organisations is much more likely to be an issue in a niche 
market where volumes are of the order of 1000 compared with markets where volumes are orders 
of magnitude higher.  

3.23 Demand for very-high-speed services appears to be highly dependent on the sub-sector to which 
the end-user organisation belongs. For example, of the 11 organisations interviewed that currently 
use very-high-speed services, at first sight [respondent anonymised] and [respondent anonymised] 
appear to be very similar – both are in the finance sector and both employ around 3500 people 
across the UK. However, [respondent anonymised] has far greater connectivity requirements than 
[respondent anonymised]: the latter has a managed network with 4×10Gbit/s circuits, while 
[respondent anonymised] has a self-build network based on dark fibre with at least 16×10Gbit/s 
circuits, which it is considering upgrading.  

3.24 Our research also indicates that demand for very-high-speed services does not necessarily cluster 
geographically in a predictable way. While there is some geographical clustering in particular 
sectors, such as finance and media, for other sectors where connectivity is important further factors 
often determine the location of sites, particularly for head offices. Very-high-speed services are 
often bought to connect the head office of a large organisation with one or two data centres and a 
disaster recovery site. The location of the head office tends to be dictated by historical or other 
reasons (e.g. political). For example:  

 [Respondent anonymised] (which is the owner of [detail removed]) uses >1Gbit/s services, but 
its main office is in [detail removed] for historical reasons 

 an integrator for one of the devolved regional administrations stated that the selection of its 
administration sites, and of sites for datacentres, was influenced by political reasons. 

3.25 These findings suggest that some users of high-speed services are likely to be located outside 
London or indeed outside other major metropolitan areas. This geographical spread of demand 
does not necessarily mean that competitive network supply will be more limited in non-
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metropolitan areas, as a fixed dig distance assumption may fail to capture the economics of the 
underlying contracts being used (as outlined earlier). 

3.5 End-user organisations’ views on supply 

Key finding: End-user organisations seem to be broadly satisfied with the current level of 
competition in the market. 

3.26 Fifteen out of the 16 organisations surveyed currently using >1Gbit/s services were not planning to 
change supplier. We assume that the only organisation that was planning to change supplier 
believes there is sufficient choice in the market. 

3.27 From the remaining 15 organisations using >1Gbit/s services, lack of choice was only cited by one 
organisation as a reason for not changing supplier. Low price rises and a tie to a long-term contract 
were cited as the main reasons for not changing provider. 

 

Figure 3.2: Number of 
organisations stating 
each reason for not 
changing provider 
[Source: Analysys 
Mason, 2012] 

 

3.28 The 17 organisations we interviewed also reported that, when issuing a Request for Proposal 
(RFP), they typically receive responses from at least four potential providers. 

3.29  Our research findings therefore indicate that end-user organisations purchasing very-high-speed 
services understand the highly specialised nature of this market – they do not ask for, or expect, 
ten different options. 
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4 Summary of survey results 

Key results:  

 very-high-speed services are used by organisations with fewer than 250 employees 
 end-user organisations seem to be broadly satisfied with the current level of 

competition in the market 
 only a very small percentage of organisations use very-high-speed services, so any 

calculations around market size or market share will be extremely sensitive to small 
alterations in the assumptions. 

 

4.1 This section summarises the results from a survey of 350 end-user organisations across the UK 
conducted by Analysys Mason, in collaboration with a research partner, between March and April 
2012. The central question asked in the survey was whether the respondent was using services 
with bandwidths greater than 1Gbit/s. The survey also covered the following aspects:  

 the organisation‘s network (e.g. number of circuits, circuit speeds, network architecture and 
interfaces used) 

 future plans for using very-high-speed services 

The survey included organisations across a broad range of sectors and of varied sizes 

4.2 The survey was intended to focus on organisation sectors that were most likely to use very-high-
speed services. We excluded very small organisations (i.e. those with fewer than 20 employees) 
and organisations with low budgets (we set a revenue limit of GBP2 million). We also excluded 
other sectors such as transport and agriculture as analysis of BT‘s sales data suggests that these 
sectors are very unlikely to purchase very-high-speed services. 

4.3 Of the organisation sectors targeted, we achieved a good, broad spread of results, as shown in 
Figure 4.1. Central and local government were the only sectors invited to participate that we did 
not survey. This is partly because some departments are under instruction not to participate in 
surveys and partly because, relative to other sectors, there are fewer organisations to sample – 
there are fewer than 3000 organisations with 20 or more employees across local and central 
government compared to around 20 000 in manufacturing. 

4.4 A comparison of the survey sample with the UK as a whole is attached to this report as Annex B. 
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Figure 4.1: Number of organisations interviewed by sector4 [Source: Analysys Mason, 2012] 

 

4.5 Compared to the UK as a whole, the smallest organisations are underrepresented, whilst all other 
size organisations overrepresented. This larger sample of bigger organisations helps to give us 
greater confidence in the results for organisations with more than 100 employees. 

 

 

Figure 4.2: Number of 
organisations 
interviewed by number 
of employees5 [Source: 
Analysys Mason, 2012] 

                                                      
4  Q.2: Which is the main area of business your company is involved in? Note: The full set of questions is available in 

Annex A. 
5  Q3: How many employees does your company have? 
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5% of the organisations in our survey have purchased very-high-speed services 

4.6 Of the 350 organisations surveyed, 16 (or 5%) have services with bandwidths greater than 1Gbit/s. 

4.7 To add extra certainty to the results, we have double checked all 16 positive responses. Where we 
believed that the respondent could to mistaken in their response (e.g. if the organisation‘s activity 
seemed unlikely to require such high bandwidth), we contacted the organisation again to confirm 
the results.  

 

Figure 4.3: Percentage 
of organisations 
interviewed that have 
services of greater than 
1Gbit/s6 [Source: 
Analysys Mason, 2012] 

 

Evidence indicates that smaller organisations are buying very-high-speed services 

4.8 The survey does not support the assumption that organisations of fewer than 250 employees are 
not users of very-high-speed services. As we will discuss in Section 5, the results from our 
interviews also suggest that smaller organisations have purchased, or are interested in purchasing, 
very-high-speed services, especially in certain sectors such as media. 

 

                                                      
6  Q.4: Does your organisation buy fibre services of greater than one gigabit per second, which is greater than one 

thousand megabits per second? 
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Figure 4.4: Number of 
organisations with 
services of >1Gbit/s7 
[Source: Analysys 
Mason, 2012] 

In the next six months, all respondents plan to stay at the current bandwidth level or increase usage 

4.9 We asked organisations that already take very-high-speed services about their plans for the coming 
six months. A minority – between 6% and 13% depending on bandwidth – plan on increasing the 
number of services. For all plans of future intentions, we need to be careful in how results are 
interpreted. Our interviews indicate that end-user organisations face considerable uncertainty about 
their future requirements. The requirement stated here may not translate into new services, at least 
not in the next six months. Our interviews also point to a considerable delay between requiring a 
very-high-speed service and a line being activated (it is not unusual for this period to be longer 
than a year).  

 

                                                      
7  Q4: Does your organisation buy fibre services of greater than one gigabit per second, which is greater than one 

thousand megabits per second? 
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Figure 4.5: Plans of 
organisations with 
existing >1Gbit/s 
services for the next six 
months8 Title [Source: 
Analysys Mason, 2012] 

Over the next three years, organisations expect a greater take-up of higher-speed services 

4.10 We also asked respondents who already take very high speed services about their plans for the 
coming three years. For all speeds, there is a greater propensity to increase the number of circuits 
in three years (19% on average of positive responses) than in six months (8% on average). None of 
the respondents expects to decrease requirements within the next three years. 

 

Figure 4.6: Plans of 
organisations with 
existing >1Gbit/s 
services for the next 
three years9 Title 
[Source: Analysys 
Mason, 2012] 

 
                                                      
8  Q8 How will your network change in the next six months? For each type of circuit that you buy, please indicate if you 

expect this to increase / decrease / stay the same. 
9  Q9: How will usage of very high speed circuits change in the next 3 years? For each type of circuit, please indicate if 

you expect this to increase / decrease / stay the same? 

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

100%

>1
G

bi
t/s

 - 
2.

5G
bi

t/s

>2
.5

G
bi

t/s
 - 

5G
bi

t/s

>5
G

bi
t/s

 - 
7.

5G
bi

t/s

>7
.5

G
bi

t/s
 - 

10
G

bi
t/s

>1
0G

bi
t/s

P
er

ce
nt

ag
e 

of
 o

rg
an

is
at

io
ns

Stay the same

Decrease

Increase

0%
10%
20%
30%
40%
50%
60%
70%
80%
90%

100%

>1
G

bi
t/s

 - 
2.

5G
bi

t/s

>2
.5

G
bi

t/s
 - 

5G
bi

t/s

>5
G

bi
t/s

 - 
7.

5G
bi

t/s

>7
.5

G
bi

t/s
 - 

10
G

bi
t/s

>1
0G

bi
t/s

P
er

ce
nt

ag
e 

of
 o

rg
an

is
at

io
ns

Stay the same

Decrease

Increase



Summary report on very high-speed services  |  17 

Ref: 33120-334 .  

Low price rises and a tie to a long-term contract were cited as the main reasons for not changing 
provider 

4.11 From the survey, there is no strong evidence of a lack of supply options. We asked the 
organisations that were not planning to change provider their reasons for not doing so. (For 
organisations that are planning to change provider, we assume that they consider there to be 
enough choice in the market.) Of the organisations interviewed: 

 15 organisation said they had no plans to change provider 
 only one organisation is planning to change supplier. 

4.12 Of the 15 entities not planning to change provider, just one stated lack of choice as a reason. This 
result does not suggest that end users feel restricted in their choice of provider. 

 

Figure 4.7: Number of 
organisations stating 
each reason for not 
changing provider10 
[Source: Analysys 
Mason, 2012] 

Up to 12% of those organisations that do not currently purchase very-high-speed services may do 
so within the next three years  

4.13 We asked the 334 organisations that do not currently purchase very-high-speed services about their 
future intentions. None of these organisations indicated any definite plan to acquire very-high-
speed services in the next six months. This proportion increases to 5.7% in the next three years, 
and an additional 6.6% of respondents said they could consider it in the long term. 

4.14 The organisations that plan to migrate to very-high-speed services range in sector and size. No 
obvious trend can be seen in terms of organisation size or sector of those expecting to take very-
high-speed services in the future.  

                                                      
10 Q14:  Are you considering switching provider within a year? If no, why not? 
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4.15 As with all questions on future intentions, we need to be careful in how we interpret the results: 
they would suggest virtually no growth in the short term, and strong growth in the medium term.  

 

Figure 4.8: Future 
intentions for 
organisations that do 
not currently buy very-
high-speed services11 
Title [Source: Analysys 
Mason, 2012] 

 

                                                      
11 Q8 and Q11 Does your organisation have plans to buy high speed circuits in the next 6 months/ 3 years? 
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5 Summary of interviews 

5.1 We interviewed 16 people representing 17 organisations across a range of different sectors (e.g. 
finance, media, education).12 All the organisations interviewed currently use, or are considering 
taking up, very-high-speed services. All of the interview respondents were responsible for 
managing or specifying the network within their own organisation. The interviews covered current 
usage of services, the choice of supply and future plans.  

5.2 The interviewees were told that the study was being undertaken on behalf of Openreach to help 
determine future strategy for very-high-speed services. We did not state that it was in reference to 
the forthcoming regulatory review. 

5.3 The key findings from the interviews were the following: 

 No typical users of >1Gbit/s exist. Our interviews showed no obvious pattern emerged. Any 
standard model of usage of >1Gbit/s services risks ignoring exceptions. With a market of this 
size, these exceptions could significantly impact market share calculations. 

 Interviewees broadly expressed their satisfaction with the current levels of competition in the 
market. 

 Definition of what is and is not a >1Gbit/s service is extremely difficult, if not impossible. At 
least one interviewee commented that understanding the market in terms of circuits, 
connections or wavelengths makes little sense. Some clients buy 10Gbit/s and run multiple 
wavelengths; others run multiple 1Gbit/s circuits. 

 Services based on dark fibre form a large part of the market. Especially for banks and 
datacentres, dark fibre is an essential part of the network. More than half of the total capacity 
of the organisations interviewed is over dark fibre.  

 A dig limit of 200m for MISBO circuits does not align with comments from our interviewees. 
While it seems unlikely that an OCP would dig 200m for a single connection for one client, as 
part of a large contract (e.g. a five-year contract for a large network or a long-term contract for 
a datacentre), we see fibre being laid over much greater distances than 200m. 

 Small film and television companies may require more >1Gbit/s circuits as the amount of 
media content that is delivered digitally increases. Potentially, this will include a number of 
organisations with less than 250 employees.  

5.4 Six out of the 17 organisations interviewed did not use services of >1Gbit/s. These organisations 
were included either because they have plans to take >1Gbit/s services or because we believed 

                                                      
12 One of the interviews was with [respondent anonymised], a systems integrator with two clients that purchase very-high-

speed services. 
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they would be able to provide interesting insight on the demand for very-high-speed services (such 
as the [respondent anonymised]). 

5.5 In terms of number of employees, of the 17 organisations represented: 

 14 had at least 250 employees 
 three had fewer than 250 employees. 

 

Figure 5.1: 
Organisations 
interviewed, by sector13 
[Source: Analysys 
Mason, 2012] 

 

5.6 As part of our interviews, we asked organisations about their existing network (e.g. number of 
circuits, which sites were connected), their current supplier, the choice of supplier and their future 
plans.  

5.7 We also tried to ask about network spend, but the results we got were sparse at best as most of the 
organisations interviewed either would not or could not provide this kind of information. As one 
interviewee commented, too many variables exist in the pricing of >1Gbit/s to create a sensible 
benchmark. 

5.1 Demand for very-high speed circuits 

5.8 Three general models of demand emerge from our interviews: 

 large finance organisations, which will build very-high-capacity networks, often based on dark 
fibre 

 large organisations (e.g. retail), which connect their headquarters, a disaster recovery centre 
and datacentres using >1Gbit/s as part of a managed service  

                                                      
13  A description of each company‟s activities can be found in Annex C. 
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 other organisations, including large and small media companies and datacentres, which buy a 
small number of point-to-point circuits, based on both dark fibre or purchased as part of a 
managed service. 

5.9 Notwithstanding this, any general model needs to be treated with caution. Organisations that are 
using very high-speed-circuits are almost, by definition, exceptional in terms of total capacity, as 
[respondent anonymised] and the major UK retail bank easily have as much capacity as all of the 
other organisations combined.  

5.10 Even in the same sector, differences can be dramatic. [Respondent anonymised] and [respondent 
anonymised] have roughly a similar number of employees ([detail removed]) and operate in the 
same sector (finance). However, [respondent anonymised] has at least four times the capacity on 
its network [respondent anonymised]‘s network. 

5.11 The table below summarises the networks used by the companies we interviewed that were using 
>1Gbit/s circuits. 

Figure 5.2: Summary of networks used by companies [Source: Analysys Mason, 2012]  

Organisation Sector  # >1Gbit/s 
circuits 

Approx. capacity of 
>1Gbit/s circuits4 

What is connected? 

[Respondent 
anonymised] 

Datacentre N/A14, 15 >100Gbit/s (shared by 
four organisations on 
site) 

Datacentres 

[Respondent 
anonymised] 

Engineering 15 ~25Gbit/s Offices 

[Respondent 
anonymised] 

Finance 8 >160Gbit/s Two headquarters and 
two datacentres 

[Respondent 
anonymised] 

Finance 4 40Gbit/s HQ, disaster recovery 
site and two data 
centres 

UK retail bank Finance 40 N/A MPLS network 
connecting most sites; a 
self-build network 
connecting regional 
main offices and 
datacentres 

Regional 
government 

Government 18 N/A Offices and datacentre 

[Respondent 
anonymised] 

Media Multiple16 N/A All for broadcasting 

National 
newspaper 

Media 5 N/A Print works, web 
services 

                                                      
14  We believe this does not include broadcast circuits (i.e. HD-SDI circuits). 
15  N/A stands for not applicable  
16  [Respondent anonymised] provides a datacentre environment, but does not require very-high-speed services for its 

own use. Clients contract directly with Vtesse or Geo for connectivity. 
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UK broadcaster Media 417 10Gbit/s MPLS network with 30 
sites in total, most of 
which are <1Gbit/s 

US broadcaster Media 418 6Gbit/s HQ-BT Tower 

[Respondent 
anonymised] 

Media 3 30Gbit/s HQ, disaster recovery 
site and a data centre 

 

5.12 The organisations that do not currently have >1Gbit/s also show variations in demand for very-
high-speed services. The two organisations most likely to purchase very-high-speed services were 
both media companies, but were involved in very different parts of video production: 

 [Respondent anonymised] would need a 10Gbit/s circuit to transfer 3-4TB files between sites 
 the independent television studio needs to be able to produce broadcast quality high-definition 

(HD) content with full resilience. 

5.13 [Respondent anonymised]‘s and [respondent anonymised]‘s clients, despite being large employers, 
have no pressing needs for >1Gbit/s, but were considering future options for a network upgrade. 
Future growth seems more likely to come from small media companies (<100 employees) than 
from very large government agencies, and so to concentrate only on large organisations would be a 
mistake.  

Figure 5.3: Future requirements of organisations that do not currently have >1Gbit/s circuits [Source: 
Analysys Mason, 2012] 

Organisation Sector Current network Future requirement 

[Respondent 
anonymised] 

Education 100Mbit/s between sites Increase to 1Gbit/s and possibly 
above 

[Respondent 
anonymised] (local 
government19) 

Government Varied but not greater 
than 1Gbit/s 

Clients unlikely to use >1Gbit/s 

[Respondent 
anonymised] 

Government Varied but not greater 
than 1Gbit/s 

Potentially increase to >1Gbit/s 
between datacentres 

[Respondent 
anonymised] 

Media 1Gbit/s internet 
connection 

A 10Gbit/s circuit between two 
film production sites 

Television studio Media 1Gbit/s 10Gbit/s (with diverse routing) 
for live broadcasting 

[Respondent 
anonymised] 

Retail 100Mbit/s Considering higher speeds20 

 

                                                      
17  All are HD-SDI broadcast circuits. 
18  As a guide only. We have summed the total capacity of all >1Gbit/s circuits to all sites. All circuits of 1Gbit/s and 

below are excluded. 
19  Our interviewee was only involved with certain parts of local and central government. 
20  While our interviewee said his organisations was considering taking up >1Gbit/s services, this seems extremely unlikely. 
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5.2 Supply of very-high speed circuits 

5.14 Networks built using dark fibre represent the largest capacity networks as organisations with the 
greatest capacity requirements (datacentres, banks) are the most likely to use dark fibre. Of the 
interviewees, we estimate that BT supplied approximately 20% of total capacity if dark fibre 
networks are included. The inclusion or not of these circuits has a significant impact, both on any 
count of wavelengths but also of available bandwidth. 

Figure 5.4: Major suppliers of very-high-speed services [Source: Analysys Mason, 2012] 

Organisation Supplier of >1Gbit/s circuits Comment 

[Respondent anonymised] Vtesse/Geo - 

[Respondent anonymised] BT - 

[Respondent anonymised] Unnamed operator(s) using 
dark fibre 

- 

[Respondent anonymised] Kcom, BT (for 3 out of 8 tail 
circuits) 

- 

UK retail bank BT, unnamed dark fibre 
provider(s) 

- 

Regional government BT - 

[Respondent anonymised] BT, Level 3, Colt All are HD-SDI circuits 

National newspaper Vtesse - 

UK broadcaster BT - 

US broadcaster BT, C&W, Colt, Level 3, 
Hibernia, exponential-e 

BT supplies HD-SDI circuits 

[Respondent anonymised] BT - 

 

5.15 None of the organisations that currently use >1Gbit/s services had major complaints about the 
level of supply in the market. Some comments are captured in the table below. 

Figure 5.5: Comments on the supply of very-high-speed services [Source: Analysys Mason, 2012] 

Organisation Sector # 
>1Gbit/s 
circuits 

Tender 
released 
to/responses 
from 

Comments on the level of supply 

[Respondent 
anonymised] 

Datacentre N/A221  In selecting its two fibre providers, 
Geo and Vtesse, [Respondent 
anonymised] did not go to a broad 
tender “You just work with people you 
know and trust”. The company was 
keen to have at least two providers to 
the site so that choice could be given 
to tenants. 

[Respondent Engineering 15 8/4 At different times during the 

                                                      
21  [Respondent anonymised] provides a datacentre environment, but does not require high-speed services for its own 

use. Clients contract directly with Vtesse or Geo for connectivity. 
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Organisation Sector # 
>1Gbit/s 
circuits 

Tender 
released 
to/responses 
from 

Comments on the level of supply 

anonymised] conversation, the interviewee said 
both that there was “a reasonable 
amount of choice” and also that 
“choice was quite limited.” We believe 
he meant that, at a retail layer, they 
got a number of offers, but the 
underlying infrastructure was often BT-
based.  

[Respondent 
anonymised] 

Finance 8 10/ Question 
not answered 

RFPs are typically issued to around 
ten companies, through a process 
managed by a broker (which was 
[detail removed] most recently). 
[Respondent anonymised] then 
selects one provider, or more likely, 
asks multiple providers to work 
together to provide a solution. Some of 
these relationships will be managed 
directly, some through the broker. 
Although there are a lot of responses, 
many have very similar plans (i.e. very 
similar routes) 

[Respondent 
anonymised] 

Finance 4 4/4 There was no lack of supply. [Detail 
removed ] was the incumbent supplier 
and its pricing was much more 
competitive than the others. “It would 
take ten years [for the other operators] 
to come close.” 

UK retail 
bank 

Finance 40 4 or 5/ 
Question not 
answered 

“Yes, there‟s enough choice [of 
provider]” 

Regional 
government 

Government 18 1/1 There was a limited choice of supplier 
due to site locations. 

[Respondent 
anonymised] 

Media Multiple22  Question not 
answered 

Question not answered 

National 
newspaper 

Media 5 2 or 3/2 or 3 “We prefer to stick to one vendor for 
everything – given the complexity of 
vendor equipment, multiplexing and so 
on. It‟s easier just to select BT and 
keep everything standard” 

US 
broadcaster 

Media 423 Question not 
answered 

To its [detail removed] office, this 
organisation purchases circuits of 
100Mbit/s and greater from five 
organisations – BT, Colt, C&W, 
Hibernia and Level 3. There is no 
evidence of a lack of supply 

UK Media 424 Question not “The market is fine and competitive” 

                                                      
22 Comment from [respondent anonymised], the newspaper‟s  systems integrator 
23 HD-SDI circuits only. 
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Organisation Sector # 
>1Gbit/s 
circuits 

Tender 
released 
to/responses 
from 

Comments on the level of supply 

broadcaster answered 

[Respondent 
anonymised] 

Retail 3 RFP currently 
out with 6 
suppliers 

Question not answered 

 

5.16 The organisations that are interested in purchasing >1Gbit/s in future did not report a major lack of 
supply, as shown in the table below. 

Figure 5.6: Organisations that are interested in purchasing >1Gbit/s in future [Source: Analysys Mason, 2012]  

Organisation Sector # >1Gbit/s 
circuits 

Tender released 
to/ responses 
from 

Comments 

[Respondent 
anonymised] 

Education 0 – - 

[Respondent 
anonymised] 
(local 
government) 

Government N/A 10/ Question not 
answered 

- 

[Respondent 
anonymised] 

Government 0 Question not 
answered 

BT supplies the main 
network; [detail removed] 
the datacentre connectivity 

[Respondent 
anonymised] 

Media 0 4/3 “There is nowhere near 
enough choice. In reality the 
choice [for us] is BT or 
Virgin.” Despite saying this, 
[respondent anonymised] 
did have a selection of three 
providers when purchasing a 
1Gbit/s circuit 

Television studio Media 0 Question not 
answered 

Currently connected to its 
site are [detail removed] 

[Respondent 
anonymised] 

Retail 0 Question not 
answered 

Question not answered 

 

5.3 Future requirements for very-high speed circuits 

5.17 We asked all of the interviewees about their future requirements with respect to very-high-speed 
services. The response was mixed. Some of the organisations currently taking >1Gbit/s circuits 
were planning to increase the capacity on their existing circuits, but this requirement was not 
pressing and was unlikely to happen in the next 12 months. We also asked organisations intending 
                                                                                                                                                                
24 Excludes any broadcast circuits 
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to take >1Gbit/s in the future about their plans: the smaller media companies seemed to have the 
greatest need for very-high-speed services. 

5.18 Again, it is hard to generalise from such a small sample, but the results point to a gradual increase 
in the number of >1Gbit/s services, but certainly not explosive growth. 

5.19 Even if all of our interviewees had stated strong plans to install circuits, this could take up to a 
year to filter through to new connections. A couple of interviewees commented on the time it took 
to install a circuit after the order was placed: [respondent anonymised] waited ten months for a 
1Gbit/s circuit to be connected to its site; the systems integrator we spoke to gave an example of a 
company waiting over a year to have a service installed. While some of the organisations using 
>1Gbit/s services were looking to upgrade, requirements were not for the near term. 

 Figure 5.7: Future requirements with regard to very-high-speed services [Source: Analysys Mason, 2012]  

Organisation Increase 
capacity in near 
future? 

Comments 

[Respondent 
anonymised] 

N/A Capacity is bought by its tenants, not by [respondent 
anonymised]directly. 

[Respondent 
anonymised] 

No – 

[Respondent 
anonymised] 

Yes [Respondent anonymised] is looking at increasing 
connectivity to 40Gbit/s and even 100Gbit/s between 
sites in the mid-term. 
It is also looking at managed service options (e.g. using 
MPLS). Its European network is provided as a 
managed service. From the interviewee‟s comments, 
this did not seem a likely option for the UK though. 

[Respondent 
anonymised] 

No Some of the branch offices may be given faster 
connections, but they have no plans to upgrade HQ‟s 
circuits. 

UK retail bank Probably “We are looking to increase capacity on some 2.5Gbit/s 
circuits to 10Gbit/s” 

Regional government No Unlikely to require new circuits, though bandwidth use 
is expected to continue growing at ~30% per annum. 

[Respondent 
anonymised]25 

N/A “A 1Gbit/s pipe today costs about the same as 
100Mbit/s five years ago. Companies on 1G will be on 
10Gbit/s in five years‟ time for about the same price” 

National newspaper N/A – 

UK broadcaster Yes “We have 30 sites, 10 of which are 1Gbit/s or above [4 
sites are 2.5Gbit/s, 6 are 1Gbit/s]. We don‟t envision 
moving the other 20 sites to high speed circuits – we 
are looking at smarter, low bandwidth solutions. For the 
10 main sites, we‟d expect these to go to at least 
10Gbit/s, and have the ability to go beyond this.” 

US news network Unlikely “We probably won‟t need any upgrades in the near 
future. We are looking more at the other end – renting 

                                                      
25  [Respondent anonymised] was interviewed as the systems integration for the national newspaper and the regional 

government. It does not have >1Gbit/s circuits for its own use. 
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1Gbit/s can be extremely expensive, it cost GBP35 000 
for ten days at one site recently, - we prefer to invest in 
equipment for video compression and lease lower 
speeds.” 

[Respondent 
anonymised] 

Possibly It would likely increase bandwidth across its network. 
The RFP currently out is to see what sort of increase 
they could get for the same money as today. 

 

5.20 Of the organisations that use 1Gbit/s or less, the smaller media companies are particularly 
interested in upgrading to >1Gbit/s. 

Figure 5.8: Plans of organisations with 1Gbit/s or less [Source: Analysys Mason, 2012] 

Organisation Increase capacity in 
near future? 

Comments 

[Respondent 
anonymised] 

Yes, but only up to 
1Gbit/s  

Currently using 100Mbit/s on 1Gbit/s bearers, this will 
soon be increased to 1Gbit/s due to strong demand, 
and possibly beyond. An example was given of a 
request to run CCTV across the network: “In an ideal 
world I‟d run 10Gbit/s to each site.” 

[Respondent 
anonymised] (local 
government) 

No “Our clients [parts of central and local government] 
don‟t have any requirements for more than 1Gbit/s. All 
their usage is voice and data, and very little video. This 
could change, with developments in cloud computing, 
but this is unlikely from what we‟ve seen so far.” 

[Respondent 
anonymised] 

Yes “Our first plan is to increase the connection speed 
between the datacentres from 1Gbit/s to 10Gbit/s.  
“We are also planning a major WAN switch out to using 
VoIP. As part of this we might move to >1Gbit/s 
circuits. Voice can‟t be more than 25% of the total 
capacity, for QoS reasons. We think that voice is 
probably up to about 350Mbit/s, with all of the call 
centres, so we might go to >1Gbit/s for some links. It 
won‟t happen for a while yet though.” 

[Respondent 
anonymised] 

Yes, they will add a 
second 1Gbit/s line 
and possibly move to 
10Gbit/s when the 
open a second site. 

“As the film/television sector moves to using more 
digital distribution, I expect the circuit speed that we 
and others like us will require will increase significantly 
– perhaps to 10Gbit/s” 
“As we‟re at the end of the production process, we 
receive files of 3-4 TB. Even the student films we do 
are 20GB.”  

Television studio Yes It currently uses 300Mbit/s on a 1Gbit/s port. It would 
like to increase this to 10Gbit/s with diverse routing, so 
that live television can be provided on a regular basis. 
They would like this increase in capacity in the next 12 
months. 

 

5.4 Self-build networks using dark fibre  

5.21 From our sample, four organisations used services based on dark fibre.  
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 [Respondent anonymised] has an extremely large high-speed network, based purely on dark 
fibre (four sites connected by eight routes, each with ‗multiple 10Gbit/s‘) 

 the major retail bank we spoke to also has a large network built using dark fibre 
 [Respondent anonymised]‘s two datacentres, which are provided by [detail removed], are 

connected by dark fibre (also managed by [detail removed]) 
 [Respondent anonymised] has dark fibre, provided by Geo and Vtesse, connecting its sites for 

its datacentres; for each of its four clients, this dark fibre is used as part of a self-build 
network. 

5.22 If these circuits are not counted by Ofcom, then potentially a significant part of the market will not 
be accounted for. From our interviews, significantly more capacity was provided over dark fibre 
than over managed circuits. 

Figure 5.9: Comments from interviewees about self-build dark fibre [Source: Analysys Mason, 2012] 

Organisation Comments 

[Respondent 
anonymised] 

[Detail removed], the data centre supplier, has 1Gbit/s connections over dark 
fibre between its datacentres. [Detail removed] would manage any upgrades 
to the network. The [respondent anonymised]‟s approach is “don‟t mind, but 
do care” how this network is managed.  

UK Retail bank Along with a carrier provided MPLS network, the bank has its own, separate, 
network connecting its main sites. This is based on dark fibre, with the bank 
owning and managing its own equipment. This self-build network connects 
sites in its main locations [detail removed]. 

[Respondent 
anonymised] 

[Respondent anonymised] provides datacentre space for its clients. All of the 
equipment is provided by the client. To [respondent anonymised]‟s main site 
in [detail removed], it has two providers of dark fibre, Geo and Vtesse, and 
no other connectivity. 
All four of their clients ([client names removed]) have a mix of self-build 
networks (i.e. managed entirely in house) and carrier provided network. 
There are six different operators running services across the dark fibre 
offered by Geo and Vtesse. 

[Respondent 
anonymised] 

[Respondent anonymised]‟s main network between its four main sites (two 
HQs and two datacentres) is entirely built on dark fibre; with significant 
amounts of redundancy (e.g. each data centre has four separate entry/exit 
points).  
The dark fibre and equipment is all bought by [respondent anonymised] 
which also builds the network. It take a very great level of interest in the 
network (e.g. it will walk all of the routes of the fibres) to ensure it is getting 
the resilience it needs.  
Each site is connected with at least 20Gbit/s. We believe that at least one of 
the datacentres is outside WECLA 
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5.5 Discussion on dig distances, organisation size and industry segments that demand 
very-high-speed services 

The 200m build-out distance does not accurately reflect the incentives for communications 
providers to build out to customers from their flex points 

5.23 As a general principle, the assumption that 200m is the longest distance that service providers will 
dig appears to be incorrect. As part of a large contract, operators are willing to dig distances in 
excess of 200m. We have evidence of this from four of our interviews: 

 for its contract with [respondent anonymised], [detail removed] built out 500–600m to connect 
to the new headquarters; [respondent anonymised] did not pay a separate fee for this extra 
build out 

 [Respondent anonymised] told us that for sites like data centres, dig distances could easily 
exceed 200m (though not necessarily for typical contracts) 

 [Respondent anonymised] stated that it would pay for fibre to be laid; typically, the fee 
charged by the provider is a nominal one 

 [Respondent anonymised]‘s main site in [detail removed] required fibre to be laid two miles in 
one direction to one PoP and three miles in the other direction (it is not clear how much new duct 
was required). 

Figure 5.10: Comments from interviewees about dig distances [Source: Analysys Mason, 2012] 

Organisation Comments 

Systems integrator “When building a datacentre, digging a few hundred metres is not normally 
an issue, since it would only add another GBP30-40k to the cost.” 
“If leasing a building you would want to consider any if digging would be 
necessary to install circuits. It might be worth looking if there are ducts 
outside to limit the digging needed” 

[Respondent 
anonymised] 

When the main site in [detail removed] was built, fibre had to be laid to the 
nearest PoPs, 2 miles in one direction and 3 miles in the other.  

[Respondent 
anonymised] 

“We will pay to dig in fibre. The longest we‟ve dug was 5km, but normally it 
is 500m to 2km”  
“Normally we pay a token amount to build out a route as the provider will 
put in other fibres at the same time and use the route for other clients.”  
“If we have to pay the full price [to cover the cost of the dig] we will do 
though.” 

[Respondent 
anonymised] 

When [respondent anonymised] moved to its new Headquarters in the 
centre of [detail removed], its provider, [detail removed], built the 500–600 
metres to connect 

Excluding organisations with fewer than 250 employees is an oversimplification 

5.24 Evidence from our interviews shows that organisation size is a poor proxy for adoption of 
>1Gbit/s circuits. Three small organisations have, or are considering to take, >1Gbit/s circuits: 

 [Respondent anonymised] (around 60 employees)  
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 an independent television studio ([detail removed] employees) 
 [Respondent anonymised] (around 30 employees)26 

5.25 Conversely, very large organisations often do not take >1Gbit/s services: 

 [Respondent anonymised], with 80 000 work stations, only has 1Gbit/s services 
 [Respondent anonymised]‘s local and central government clients also have no requirements 

for more than 1Gbit/s circuits. 

Figure 5.11: Comments from organisations with <250 employees [Source: Analysys Mason, 2012] 

Organisation Comments 

[Respondent 
anonymised] 

[Respondent anonymised], which employs around 60 people, is using a 
1Gbit/s connection and has plans to move to 10Gbit/s when a second site is 
opened 

Television studio The studio currently employs [detail removed] people, providing a mix of 
services both for the studio but also for the [detail removed] on the same site 
([detail removed]) 
It would like to add >1Gbit/s connectivity, with full resilience (i.e. diverse 
routing) to provide more live broadcast services 

[Respondent 
anonymised] 

[Respondent anonymised], which has around 30 employees, does not 
provide or use >1Gbit/s circuits itself, but it does support these services 

 

Figure 5.12: Comments from >250 employee organisations with no >1Gbit/s circuits [Source: Analysys 
Mason, 2012] 

Organisation Comments 

[Respondent 
anonymised] (for local 
government) 

“The sites we connect are typically 500+ people but central and local 
government doesn‟t normally need these sorts of very high speed circuits.” 

[Respondent 
anonymised] 

[Respondent anonymised] has around 600 sites, with varying speeds of 
between 2Mbit/s and 2×1Gbit/s for circuits to and between the datacentres 
“[Respondent anonymised] has 80 000 workstations but most of what is 
done is „green screen‟ - basic data entry and web services” 

Only certain industry segments exhibit demand for these very-high-speed services  

5.26 Demand for very-high-speed services is perhaps more granular even than an industry segment 
basis. It needs to be understood on a sub-segment basis. For example, the demand for very-high-
speed services will vary greatly from an insurance company and an investment bank, even though 
both are in the same broader finance sector.  

5.27 From our interviews, users of very-high-speed services belong to three main sectors: 

                                                      
26  It could be argued that, as a datacentre provider, [respondent anonymised] should not be considered an end-user 

organisation itself. 
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 Finance – organisations in this sector exhibit extremely high levels of demand for very-high-
speed services (e.g. [respondent anonymised] and the UK retail bank have as much capacity as 
the other interviewees combined). 

 Media – As digital distribution replaces physical distribution for film/television production, 
demand will move beyond broadcast networks. 

 Education – while not covered directly in our interviews, comments suggest that adoption of 
very-high-speed services amongst universities is widespread. 

5.28 In other sectors such as retail, only the largest organisations within these sectors use very-high-
speed networks (e.g. [respondent anonymised]), or not at all. Certain large government 
departments (e.g. [respondent anonymised]) do not use any >1Gbit/s circuits. 

5.29 In the BCMR consultation document, there is little or no discussion of the requirements for 
different sectors of the economy, and how these sectors meet their demand for very-high-speed 
services. In particular, from reading the consultation document, it appears that the education 
network provide Janet was not consulted. Given the requirements of universities for high-speed 
services, and that these are often met with dark fibre, we believe this omission could have a 
considerable impact on market share calculations outside WECLA. 
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6 Summary of concerns on the consultation document 

6.1 The main concerns we have about the BCMR consultation document are as follows: 

 Ofcom does not believe that services based on dark fibre form a significant part of the market 
outside WECLA. Evidence from our interviews and also from desk research we have 
conducted provides numerous examples of dark fibre outside WECLA. As discussed in 
Section 5, users of dark fibre also typically require greater bandwidths that users of managed 
services, and so will have a disproportionate impact on the market.  

 We believe that Ofcom should ask providers of dark fibre for details of the fibres that they 
supply outside WECLA. These connections should also be included in the market share 
calculations. Many of these circuits are purchased by end-user organisations directly, or via 
system integrators, and so are not captured by Ofcom‘s data gathering exercise. As it stands, 
the data gathered by Ofcom may be incomplete (e.g. Janet does not seem to have been asked 
to submit data) and large parts of the >1Gbit/s market may not be covered. 

 We have found 36 examples of organisations using dark fibre outside WECLA. With 
relatively modest assumptions (2 fibres per organisation, and 4 wavelengths per fibre), these 
known examples could reduce BT‘s market share by around 5% (from 59% to 54%) outside 
WECLA. We believe that our list of organisations is far from exhaustive and the true impact 
on market size and provider share will be significantly greater. 

 We believe that the rationale used by Ofcom in defending its 200m dig distance for MISBO 
circuits has a number of weaknesses. First, we believe the correlation calculation used by 
Ofcom to be flawed. Furthermore, we do not follow Ofcom‘s argument in stating that the 
MISBO market is not competitive for datacentres. From Ofcom‘s own data, outside WECLA, 
86% of datacentres have the choice of at least two providers. Given the specialist nature of the 
market for >1Gbit/s services, we believe this shows that much of the market is sufficiently 
competitive. Again, this is reflected in the comments gathered from end-user organisations, 
which believed there to be adequate levels of competition in the market. 

 Ofcom‘s own market research also shows that organisations with fewer than 250 employees 
purchase MISBO services. The market research commissioned by Ofcom shows that 2% of 
companies with 10–100 employees use circuits >1Gbit/s. Although 2% may sound a low 
figure, given the large number of organisations in this size category, it could translate to 
demand for over 3000 circuits. 
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By only including circuits sold by communications providers in its analysis, Ofcom does not 
capture dark fibre sold through a systems integrator or directly to the end user 

6.2 In its calculations of market share, Ofcom has excluded dark fibre from its circuit counts. 
Paragraph 4.17 of the consultation document states that ―a dark fibre input used to supply a leased 
line will be counted once only, as a leased line provided by the using operator‖.  

6.3 While this approach avoids double counting circuits that are sold by one operator to another 
operator as part of a network, it excludes dark fibre circuits that have been sold by an operator 
directly to an end user or system integrator. Ofcom accepts that dark fibre based services are part 
of the market when describing the value chain in Figure 1 of the consultation document. We 
believe that this approach risks ignoring large parts of the market, such as all connectivity 
to[respondent anonymised]‘s datacentre in [detail removed].  

6.4 Ofcom argues that most of the dark fibre capacity is in WECLA and so does not impact its 
assessment of the non-WECLA market. In paragraph 7.261, Ofcom writes “[we] are satisfied that 
the majority of their network infrastructure sits within the WECLA” and that “Self-supply by large 
organisations is factored into the SMP assessment in relation to countervailing buyer power‖.  

6.5 The exclusion of dark fibre leads to some unexpected results in the MISBO market in the Ofcom 
consultation document. For example, when looking at the market on a city-by-city basis:  

 Edinburgh appears to have a very small number of MISBO circuits, possibly zero (Table 40 in 
the consultation document) – We know from our interviews that at least one of the banks in 
Edinburgh uses dark fibre – Edinburgh is home to four major financial institutions (Bank of 
Scotland, Royal Bank of Scotland, Clydesdale Bank and Scottish Widows) and three 
universities. 

 Hull also has no MISBO circuits (Table 40 in the consultation document) – Given the presence of 
the University of Hull (22 000 students), it seems unlikely that there are no >1Gbit/s circuits. 

6.6 Given the information gathered through our interviews and the surprising results from Edinburgh 
in particular, we believe that Ofcom‘s approach risks ignoring a significant part of the overall 
market for very-high-speed services. To assess the impact of these circuits on the overall size of 
this market, we would suggest that Ofcom ask providers of dark fibre for details of the fibres that 
they supply outside WECLA so that the usage can better be assessed. 

6.7 We have found numerous examples of organisations outside WECLA using dark fibre, as shown 
in the table below. We believe that most, if not all, of these 36 example organisations are using 
dark fibre as the basis for >1Gbit/s circuits. As with users of other >1Gbit/s services, it is difficult 
to generalise about organisations that are using dark fibre as part of a network. The types of 
organisation range from small datacentre providers to large multinational banks. Clearly, all have a 
requirement for very high capacity, though this can range from high capacity on a given point-to-
point route (such as between two datacentres) and across a nationwide network for a bank. 
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Figure 6.1: Organisations outside WECLA that use dark fibre27 [Source: Analysys Mason, 2012] 

Organisation Sector Note Source   

York City 
Council 

Public sector Connect 100+ council 
buildings 

http://www.cityfibre.com/case-
studies/ 

Dundee City 
Council 

Public sector Provided by CityFibre http://www.cityfibre.com/case-
studies/ 

Scottish 
Police 
Service Auth
ority 

Public sector One wavelength to connect 
two facilities. Provided by 
CityFibre 

http://www.cityfibre.com/case-
studies/ 

Doncaster 
City Council 

Public sector Private optical network 
provided by SCD 

http://www.scd-
ltd.com/?page_id=2101 

Stoke-on-
Trent City  

Public sector Private optical network 
provided by SCD 

http://www.scd-
ltd.com/?page_id=2101 

Sheffield 
Council 

Public sector  http://www.scd-ltd.com/?p=829 

Cheshire 
West and 
Chester 
Council 

Public sector Provided by Fibrespan http://www.fibrespan.com/sitedata/
Case_Studies/FS_CWC_Council_
Case_Study.pdf 

Leeds 
Metropolitan 
University 

Public sector Provided by Fibrespan http://www.fibrespan.com/sitedata/
Case_Studies/FS_Leeds_Met_Uni
_Case_Stud.pdf 

University of 
Bradford:  

Education Connects multiple 
campuses 

http://www.scdnetworks.co.uk/case
_studies/scd_university_of_bradfor
d.pdf 

University of 
Manchester 

Education Two fibre links, first one 
with 4 pairs, and second 
one with 36 pairs 

http://www.fibrespan.com/sitedata/
Case_Studies/FS_Uni_of_Manche
ster_Case_.pdf 

University of 
Bath 

Education Connects 6 campuses http://www.publictechnology.net/se
ctor/case-study-university-bath-
dark-fibre-infrastructure-
simultaneous-use-tv-radio-and-
voice-over 

University of 
Essex 

Education  http://www.cityfibre.com/case-
studies/2012/2/21/the-university-of-
essex.html 

Research 
councils 

Public 
sector/Education 

Network provided by 
FibreSpan 

http://www.fibrespan.com/Researc
h_Council_241007 

Leeds 
teaching 
hospital 

Education/Health Security Control Facility 
provided by SCD 

http://www.scd-ltd.com/?p=840 

Sheffield 
Hallam 
university 

Education  http://www.scd-ltd.com/?p=845 

York NHS 
Foundation 
Trust 

Health 1Gbit/s port connected to 
York‟s dark fibre ring 

http://www.cityfibre.com/case-
studies/2011/12/14/york-nhs-
foundation-trust.html 

                                                      
27  We have not included financial institutions in the table, but we believe that such organisations which are based in 

Edinburgh – e.g. Royal Bank of Scotland and Clydesdale Bank – are likely to be using dark fibre. 
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Organisation Sector Note Source   

Newcastle 
NHS 

Health  http://www.cityfibre.com/case-
studies/2011/9/14/newcastle-
nhs.html 

[Respondent 
anonymised] 

Data centre Deployed dark fibre to its 
dark centre in [detail 
removed]. 

Interview 

The Portal 
Data Centre 

Data centre Centre is based in the 
Midlands 

http://www.theportalbusinesspark.c
o.uk/data_centre.php 

Telecity  Data centre Fibre DCs located in 
Manchester 

https://www.linx.net/files/join/Manc
hester-Datacentre-Report-01.pdf 

M247 Data centre At least one DC located in 
Manchester 

https://www.linx.net/files/join/Manc
hester-Datacentre-Report-01.pdf 

IX 
Manchester 

Data centre  https://www.linx.net/files/join/Manc
hester-Datacentre-Report-01.pdf 

One data 
centre in 
Scotland 

Data centre Connectivity provided by 
SSE Telecom 

http://www.ssetelecoms.com/Exper
ience 

One data 
centre in 
Manchester 

Data centre Connectivity provided by 
SSE Telecom 

http://www.ssetelecoms.com/Exper
ience 

Ice Colo 
Manchester 
data centre 

Data centre Dark-fibre ring operating at 
20Gbp/s 

http://www.icecolo.com/data-
centre-facilities.network-
connectivity-services 

Salford 
Media City 

Media BBC and ITV Granada http://www.reghardware.com/2011/
11/23/reg_hardware_goes_inside_
bbc_research_and_development_l
abs/ 

Sohonet Communications
/Media 

ISP specialised in Media. 
Network serves 100 clients. 
Provided by Fibrespan 

http://www.fibrespan.com/Soho_Ne
twork_090606 

Berry Bros & 
Rudd 

Retail Provided by Fibrespan http://www.fibrespan.com/Berry_Br
os_Rudd 

B4RN NGO Dark fibre to extend 
broadband to rural areas in 
Lancashire. Provided by 
Geo 

http://www.geo-uk.net/press-
releases/b4rn 

Homeloan 
Management 
Limited 
(based in 
Skipton) 

Financial  http://www.geo-uk.net/clients/case-
study-skipton-building-society 

[Respondent 
anonymised] 

Finance At least one data centre 
outside WECLA 

Interview 

Large UK 
bank 

Finance Dark fibre used to connect 
offices [detail removed] 

Interview 
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Ofcom has undertaken further analysis of the 200m dig distance limit, but we are unconvinced by 
its conclusions 

6.8 Ofcom asked communications providers to supply data on dig distances to reach clients (Table 24 
in the consultation document). It is not clear if dark fibre was included in this request (we assume 
that it has not). 

6.9 As expected, most dig distances are relatively short (more than 50% are of less than 25m and 
94.5% are of less than 200m). This does not prove that for a MISBO circuit a communications 
provider would not build further. The table above shows that a number of extensions were longer 
than 200m, some significantly longer (which tallies with our research findings). 

6.10 Ofcom does not provide the underlying data on dig distance and speed, but does look at the 
question of the relationship between dig distance and speed. In paragraph 5.114 of its consultation 
document, Ofcom states the following: ―We understand that the build distance decision is made on 
a case by case basis and will likely vary by individual contract as a higher margin contract can 
support a bigger investment. However, the evidence from CPs shows a positive yet limited 
correlation (correlation coefficient = 0.19) between the distance of CPs’ new build for leased 
lines and the bandwidth of the product delivered over it.‖  (Analysys Mason‘s emphasis.) 

6.11 We believe that this correlation calculation may be flawed and the conclusion Ofcom draws from 
it misleading.  

6.12 Although data supporting this correlation is not provided in the report, we understand that it 
includes the dig distance for all leased lines for business customers (i.e. including all circuit 
speeds). The correlation would therefore mix where a network extension was dug for lower-speed 
connections (e.g. 10/100Mbit/s circuits), which form over 90% of the volume of connections, and 
the higher-speed MISBO circuits.  

6.13 This means that, if a communications provider has a policy of building up to 50m for 
10/100Mbit/s circuits, and up to 1km for circuits of 1Gbit/s and higher, there could be a low 
correlation between bandwidth and speed, even if communications providers are willing to dig 
much longer distances for MISBO circuits. This low correlation is simply due to the volume of 
low-speed circuits. We have built a simple model to show this (see Figure 6.2 below). 

6.14 The data gathered by Ofcom does not prove that communications provider are unwilling to build 
distances greater than 200m to connect very-high-speed services. 

6.15 Even if communications provider are willing to dig long distances for very-high-speed services, 
the correlation between distance and bandwidth can be low.  

6.16 From our interviews and our analysis of Ofcom‘s consultation document, we believe that the 200m 
dig limit is too short for a maximum dig distance that would be considered by a communications 
provide for the provision of a very-high-speed service. We have strong evidence supporting that 
communications providers will build over 200m (and significantly beyond 200m) for clients 
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requiring very-high-speed services. This is corroborated by Ofcom, which has examples of dig 
distance of over 500m for 40 network extensions (paragraph 5.110 of the consultation document). 
While 40 may seem a small number, in the context of this market, it could represent a significant 
portion of the market (e.g. assuming 2 fibres per network extension and 4 wavelengths, the 
40 network extensions could represent 320 wavelengths). 

Figure 6.2: Result of a model showing bandwidth vs. dig distance [Source: Analysys Mason, 2012]  

 

We disagree with Ofcom‟s logic in rejecting the argument that the market for MISBO connections 
outside WECLA is not competitive for datacentres 

6.17 Following BT‘s input, Ofcom examined the evidence on datacentres within 1km of multiple 
OCPs. In paragraph 5.266 of the consultation document, Ofcom states the following: ―We have 
performed a further check to assess whether the pattern discussed above is robust to the choice of 
build distance parameter and specifically to a considerably larger distance, namely of 1km. A 1km 
distance is towards the upper end of actual dig distances according to the data received from CPs. 
The average data centre located anywhere in the UK has access to 5.5 OCPs within reach (1km); 
the average data centre in the WECLA has access to 9.4 OCPs within reach, which is close to 
twice the UK-wide average.‖ 

6.18 In the corresponding table showing this data (Table 38), the document shows that, outside 
WECLA, 86% of datacentres have access to at least two OCPs, or enough supply to conclude that 
there is a competitive market.  

6.19 However, Ofcom, in paragraph 5.257, states that ―even if we were to consider a 1km build distance 
for the purposes of a network reach analysis for data centres, the evidence would point towards a 
separate geographic market in the London area.‖ We believe this is a weak argument: if a 
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competitive market is defined by the presence of BT plus two OCPs, and a dig distance of 1km is 
reasonable for a datacentre (a premise that Ofcom appears to accept), then 89% of datacentres 
have competitive supply, regardless of whether certain areas are more competitive. 

6.20 Based on our interviews with end-user organisations, a 1km dig distance is not unreasonable for 
many MISBO circuits. While a communications provider may not be willing to dig 1km for a 
single circuit on a three-year contract, MISBO circuits are rarely sold as individual circuits. More 
often they are part of a larger, more valuable contract. If the location of datacentres is a reasonable 
proxy for other sites that require MISBO connectivity, Ofcom‘s analysis would suggest that 86% 
of the UK outside of WECLA is competitive. 

Ofcom‟s own commissioned research also suggests that some smaller companies use >1Gbit/s 
services 

6.21 As part of its assessment of the market, Ofcom commissioned Jigsaw Research to carry out a 
survey of 461 UK businesses in three size categories (10-100, 101-500, 501+) with an even split of 
companies in each size category.  

6.22 While Ofcom does not rely heavily on this data in its assessment of the MISBO market, the data 
on usage of bandwidth by organisation size is interesting (see Figure 5.10 of the Jigsaw Report): 

 2% of the organisations with 10–100 employees claimed to be using >1Gbit/s circuits. If we 
assume the figure has been rounded up from 1.51% (the exact data is not provided), this would 
mean that over 3000 organisations of 10–100 employees take >1Gbit/s circuits. 

 As with our own survey of end-user organisations, this result would suggest that Ofcom‘s 
organisation size band, only considering organisations with more than 250 employees, risks 
eliminating an important portion of demand for MISBO circuits. 
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Annex A Interview questions 

Q.1:  Are you responsible for decision-making on business connectivity services at some or all 
of the sites your business has? 

 Yes, solely responsible for all sites 
 Yes, jointly responsible for all sites 
 Yes, solely responsible for some sites but not all 
 Yes, jointly responsible for some sites, but not all 
 No responsibility for decision making. 

If no responsibility, the individual does not qualify for the interview. 

Q.2: Which is the main area of business your company is involved in? We will map the sectors 
that BT sells to and will only filter ahead participants from relevant sectors. Based on our 
market understanding, we think the following sectors will be relevant: 

 manufacturing  
 communication and IT  
 utilities 
 retail  
 finance  
 insurance  
 education  
 local government 
 central government 
 media 
 construction 
 health 
 legal 
 services. 

Q.3: How many employees does your company have? 

 20–100 
 100–250 
 250–500 
 501–1000 
 1001+. 

Q.4a: Does your organisation buy services of greater than 1 megabit per second? 

 Yes  
 No. 
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Q.4b: Does your organisation buy fibre services of greater than one gigabit per second, which is 
greater than one thousand megabits per second? Please note that we are only interested in 
services greater than one gigabit per second, not services of exactly one gigabit per second‘. 

 Yes  
 No. 

Q.5: If Yes to Q4b: Do you have sole use of the fibre or is this shared with other customers? 

Q.6: If Yes to Q4b: How many business sites are connected to the high-speed network? 

Q.7: If Yes to Q4: Please provide the number of circuits you buy at each of the following speeds, 
using different architectures and for each of the following interfaces.  

Speeds 

 >1Gbit/s–2.5Gbit/s 
 >2.5Gbit/s–5Gbit/s 
 >5Gbit/s–7.5Gbit/s 
 >7.5Gbot/s–10Gbits/s 
 >10Gbit/s. 

Architectures 

 Please provide details on how the circuits fit together. For example, are these in a hub and 
spoke pattern or a star pattern or are these arranged as a ring? 

Interfaces 

 traditional, e.g. SDH 
 Ethernet 
 WDM 
 other (please specify). 

Q.8: If Yes to Q4, how will this change in the next six months. For each type of circuit that you 
buy, please indicate if you expect this to increase / decrease / stay the same. 

Speeds 

 >1Gbit/s–2.5Gbit/s 
 >2.5Gbit/s–5Gbit/s 
 >5Gbit/s–7.5Gbit/s 
 >7.5Gbot/s–10Gbits/s 
 >10Gbit/s. 
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Architectures 

 Do you see a fundamental change in the architecture of how the circuits are arranged? 
Please provide details. 

Interfaces 

 Ethernet 
 traditional, e.g. SDH 
 WDM 
 other (please specify). 

Q.9: If Yes to Q4b, how will this change in the next 3 years. For each type of circuit that you buy, 
please indicate if you expect this to increase / decrease / stay the same.  

Speeds 

 >1Gbit/s–2.5Gbit/s 
 >2.5Gbit/s–5Gbit/s 
 >5Gbit/s–7.5Gbit/s 
 >7.5Gbot/s–10Gbits/s 
 >10Gbit/s. 

Architectures 

 Please provide details on how the circuits fit together. For example are these in a hub and 
spoke pattern or a star pattern or are these arranged as a ring? 

Interfaces 

 traditional, e.g. SDH 
 Ethernet 
 WDM 
 other (please specify). 

Q.10: If No to Q4: Does your organisation have plans to buy high speed circuits in the next six 
months? 

 Yes  
 No. 

If yes, please provide the number of circuits you plan to buy at each of the following speeds, 
using different architectures and each of the following interfaces 

Speeds 

 >1Gbit/s–2.5Gbit/s 
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 >2.5Gbit/s–5Gbit/s 
 >5Gbit/s–7.5Gbit/s 
 >7.5Gbot/s–10Gbits/s 
 >10Gbit/s. 

Architectures 

 Please provide details on how you envisage the circuits will fit together. For example will 
these be in a hub and spoke pattern or a star pattern or arranged as a ring? 

Interfaces 

 traditional, e.g. SDH 
 Ethernet 
 WDM 
 other (please specify). 

Q.11: If No to Q4b and No to Q9: Does your organisation have plans to buy high speed circuits in 
the next 3 years? 

 Yes  
 No. 

If yes, please provide the number of circuits you plan to buy at each of the following speeds, 
using different architectures and each of the following interfaces 

Speeds 

 >1Gbit/s–2.5Gbit/s 
  >2.5Gbit/s–5Gbit/s 
 >5Gbit/s–7.5Gbit/s 
 >7.5Gbot/s–10Gbits/s 
 >10Gbit/s. 

Architectures 

 Please provide details on how you envisage the circuits will fit together. For example will 
these be in a hub and spoke pattern or a star pattern or arranged as a ring? 

Interfaces 

 traditional, e.g. SDH 
 Ethernet 
 WDM 
 other (please specify). 



Summary report on very high-speed services  |  A–5 

Ref: 33120-334 .  

Q.12: If Yes to Q4b: Which service provider (s) do you buy these circuits from (percentage splits, 
but ideally absolute numbers per supplier)  

 AT&T  
 BT 
 Cable & Wireless 
 Colt  
 Exponential-e  
 Global Crossing  
 KCom 
 Level 3 
 Redstone Telecoms  
 Verizon Business  
 Viatel  
 Virgin Media 
 Vtesse  
 Other (please specify) 
 Don‘t know. 

Q.13: Are you considering switching provider within a year?  

 Yes 
 No. 

Q.14: If answered „No‟ to the question above 

 why would you not consider switching? 
 good contacts at existing company 
 tied to long-term contract 
 price rise is small 
 price of alternative services is too high 
 hassle 
 not enough choice / no alternative supplier 
 current supplier(s) understand our business 
 historic link to existing company (s) 
 easier to manage one supplier 
 high internal costs associated with the switching 
 current service features are what we need 
 none of the above. 

Q.15: If the organisation buys high speed circuits  or plans to buy these in the next six  months 

 Would you be available for a more detailed discussion on your network and its architecture? In 
return for participating, you will receive GBP50. The detailed discussion will be conducted by 
the Analysys Mason on the phone; it will last approximately 30 minutes and will be more of 
an open discussion. In this discussion we will focus on three key areas – details of the 
network, tendering process for the network, future requirements and expectations. 
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Annex B Organisations surveyed and total organisations UK-
wide  

The survey sample provides an acceptably close match for the broader UK market in terms of 
sector and organisation size: 

 data for the UK is taken from the Office for National Statistics (ONS)  
 organisations with fewer than 20 employees have been excluded from the sample, as have 

sectors not covered by the survey (e.g. transport, agriculture).  

The figures below show how the organisations surveyed compare to the total number of 
organisations UK-wide, by sector and by number of employees, respectively. 

Figure B.1: Organisations surveyed compared with the total number of organisations UK-wide, by sector 
[Source: Analysys Mason, 2012] 
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Figure B.2: Organisations surveyed compared to the total number of organisations UK-wide, by number of 
employees [Source: Analysys Mason, 2012] 
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Annex C Overview of the interviews 

The table below lists all 17 end-user organisations represented in the interviews. 

Figure C.1: Overview of the end-user organisations interviewed [Source: Analysys Mason, 2012] 

Organisation Sector Organisation description 

[Respondent 
anonymised] 

Datacentre [Respondent anonymised] is a provider of datacentres. 
The company provides the basic elements required for a 
datacentre – a location with access to power and 
connectivity, whilst the end customer provides and 
manages all the equipment. 

[Respondent 
anonymised] 

Education [Respondent anonymised] is a [detail removed] 

[Respondent 
anonymised] 

Engineering [Respondent anonymised] is a [detail removed]-based 
firm with interests across a number of sectors, including 
engineering, aviation and facilities management. 

[Respondent 
anonymised] 

Finance [Respondent anonymised] is the UK arm of the [detail 
removed] investment bank. Its UK assets include [detail 
removed]. 

[Respondent 
anonymised] 

Finance [Respondent anonymised] is a financial services group 
based in [detail removed] focusing on the „non-standard‟ 
credit market. 

UK retail bank Finance Anonymity requested. One of the major retail banks in 
the UK. 

[Respondent 
anonymised] (local g‟ 
ment1) 

Government [Respondent anonymised] is a BPO company. Our 
interviewee was involved mostly with local and central 
government clients. 

[Respondent 
anonymised] 

Government We interviewed [respondent anonymised], a division of 
[respondent anonymised] that manages all IT systems for 
the [respondent anonymised]. 

Regional government Government Name withheld (the interview was with [respondent 
anonymised]). A regional government body. 

[Respondent 
anonymised] 

Media [Respondent anonymised] [detail removed] producer and 
distributor of [detail removed] programming. 

[Respondent 
anonymised] 

Media [Respondent anonymised] is a film post-production 
company. [Detail removed] [respondent anonymised] 

Television studio Media Anonymity requested. A division of a [detail removed] that 
has a television studio [detail removed]. 

UK national newspaper Media Name not provided (the interview was with [respondent 
anonymised]). The organisation is one of the UK‟s major 
national newspapers. 

UK broadcaster Media Anonymity requested. One of the major terrestrial 
broadcasters in the UK. 

US broadcaster Media Anonymity requested. The UK offices of a major US 
[detail removed] broadcaster.  

[Respondent 
anonymised] 

Retail [Respondent anonymised] is a UK retailer with assets 
including [detail removed]. 
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Pharmacy group Retail Anonymity requested. Regional chain of pharmacies. 
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Annex D Market sizing and forecasting  

As part of the project, we have modelled the market, bottom up, using data from the ONS and the 
survey to size the market. This section covers the main findings of the forecasts. 

Any market modelling for a market as small as the UK market for very-high-speed wavelengths 
(>1Gbit/s) is sensitive to fluctuations in input assumptions. Any market sizing or forecasting needs to 
be treated with caution. Despites this caution, we have a good degree of comfort on the key inputs on 
the modelling particularly around the key sectors of education, finance and media. The sensitivity of 
the model has been tested to provide a range of results with which we are comfortable.  

Our forecasts only include organisations that are likely to buy high speed wavelengths. We only 
include certain sectors (e.g. agriculture is excluded); organisations with revenues of GBP2m and 
organisations with 20+ employees.  

Our forecasts are based on a percentage of organisations taking very high speed wavelengths based 
on sector and organisation size (e.g. 100% of financial institutions with 1000+ employees will use 
a very high speed wavelength) and an average number of wavelengths by organisation size (e.g. 
non-finance organisations of 1000+ employees that use very high speed wavelengths will use 8 
wavelengths each). 

The assumptions were partly guided by the survey results but we have adjusted these results, as: 

 there are gaps in the survey data (e.g. we do not have results from health, retail or utilities and 
with 251–500 employees) 

 the survey results alone would give an extremely high number of wavelengths (e.g. 8% of 20-
99 employee construction firms in the survey used very high speed wavelengths). 

From our data, we are estimating around 4000 wavelengths at the end of the financial year 
2010/11, growing to around 6700 by 2016. A figure in the range of 3500 to 4800 would seem 
reasonable.  

 4000 wavelengths would give BT a share of 37% 
 3500 wavelengths a 39% share 
 4800 wavelengths 31% share. 

Usage of circuits is highly concentrated in larger organisations. 73% of wavelengths are bought by 
1000+ employee organisations. Usage is also highly concentrated in certain sectors - 47% of 
wavelengths are bought by 1000+ employee organisations in four sectors finance, communications/IT, 
media and education. Despite this concentration with larger companies, sub 250 employee companies 
do constitute a non-negligible element of demand - 14% of organisations purchasing >1Gbit/s circuits 
have <250 employees while 3% of wavelengths are bought by <250 employee companies. 



Summary report on very high-speed services  |  D–2 

Ref: 33120-334 .  

We are forecasting steady but unspectacular growth in demand for >1Gbit/s circuits. We expect 
the market to grow by 5% year on year, partly based on the survey results, but mostly based on 
input from the in-depth interviews. 

Figure D.1: The model calculates demand by company size and sector to derive total market size [Source: 
Analysys Mason, 2012] 

 

 

Smaller organisations form a non-negligible proportion of the total taking very-high-speed 
wavelengths 

 

Figure D.2: Proportion 
of organisations that 
have very-high-speed 
wavelengths, by size 
[Source: Analysys 
Mason, 2012] 
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Figure D.3: Number of 
organisations that have 
very-high-speed 
wavelengths [Source: 
Analysys Mason, 2012] 
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Figure D.4: Total number of wavelengths by organisation size [Source: Analysys Mason, 2012] 
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We used a Monte Carlo-like simulation to test the sensitivity of the model to the variability of input 
parameters 

We have adopted a method akin to Monte Carlo modelling where we rely on repeated randomised 
inputs to calculate the number of high speed wavelengths purchased in the UK. 150 inputs have 
been randomised including: 

 high-speed circuit penetration for different sectors and organisation sizes 
 annual penetration growth rate of high speed wavelengths 
 average number of wavelengths per organisation 
 annual growth rate of the number of wavelengths. 

The randomised inputs are generated based on the value of each parameter in the base model 
(which is based on our assumptions), multiplied by a random number. The resulting randomised 
parameters values fall between a pre-set lower and upper bounds. The calculations are run one 
thousand times with different randomised inputs, and the total number of wavelengths is recorded 
in each round. The distribution of the results for 2011 by value range is show in the charts below.  

 

Figure D.5: Sensitivity 
testing of the forecast 
model [Source: 
Analysys Mason, 2012]  
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Figure D.6 shows that 87% of simulation results are between 3751 and 4500 wavelengths in 2011. 

 

Figure D.6: Distribution 
of result values in 2011 
[Source: Analysys 
Mason, 2012] 

 

 

Figure D.7: Distribution 
of result values in 2016 
[Source: Analysys 
Mason, 2012] 
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Organisations operating in the finance and communication & IT sectors are the largest 
purchasers of very-high-speed services 

From the in-depth interviews, we know that finance institutions are heavy users of very high speed 
services. We believe that all finance institutions of over 1000 employees will take very high speed 
services, with each institution averaging 12 wavelengths. 

Communications & IT, education and media organisations are also major users of high speed 
services. We believe that between 80-100% of the largest of these companies take >1Gbit/s 
services, averaging 8 wavelengths each (in line with BT sales data). Note that we revised the 
number of education organisations of 250+ employees downward as we believe that ONS data 
were over-estimated, especially for organisations with 1000+ employees.28 

Figure D.8: Market forecast for high-speed wavelengths of the top six sectors [Source: Analysys Mason, 2012] 

 

 

                                                      
28  ONS reports 375 organisations in the education sector with +1000 employees. This contrasts with the total number 
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Economic aspects of Ofcom’s 
proposals in the BCMR 

13 September 2012 
 

1 Introduction 

1.1 Terms of reference 
1. We have been asked by BT to consider Ofcom’s Business Connectivity Market 

Review (“BCMR”) consultation of 18 June 2012 (referred to hereafter as 
“Ofcom’s consultation”).  We have been asked to review Ofcom’s approach to 
delineating relevant markets, and its provisional decisions on market definition 
and on significant market power (“SMP”).   

2. In particular, BT has asked us to comment on the robustness - and the 
consequences - of the sequential approach adopted by Ofcom in delineating 
retail and wholesale markets and the implications of its “modified greenfield” 
assumptions.  BT has also asked us to comment on the consumer research 
undertaken by Jigsaw Research on behalf of Ofcom. 

3. This report provides high-level comments on the general methodology 
adopted by Ofcom and the robustness of its conclusions.  It does not provide a 
detailed point-by-point critique of all aspects of Ofcom’s consultation.  

4. In preparing this report, we have had sight of BT’s response of 7 September 
2012 to Ofcom’s consultation (referred to hereafter as “BT’s response”).  

1.2 Background 
5. On 18 June 2012, Ofcom issued a consultation as part of its on-going review of 

business connectivity.  This considered competitive conditions in the supply of 
leased lines, which Ofcom defines to be dedicated, symmetric transmission 
capacity between fixed locations.1  Ofcom clarifies that its interpretation of 
“dedicated” is to mean uncontended.  With this definition, we understand that 
services must be uncontended in order to fall within the scope of the review. 

Heterogeneity of customers and services 

6. From the outset, it is important to recognise the potential complexity of this 
exercise and the difficulty of generalisation.  Leased lines cover a wide range of 

                                                             
1 See §2.24 of Ofcom’s consultation. 
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bandwidths and are used in quite different ways by a wide variety of 
customers.  For example:   

a) A business customer might buy leased lines to provide point-to-point 
links between its own sites to create a self-provided private network 
(with there being various topologies in which these links might be 
arranged); 

b) Alternatively, a business customer with multiple sites might 
interconnect these by using a routed service provided by a 
communication provider (“CP”) (i.e. leased lines to each site, with traffic 
tagged by the CP to separate it from that of other customers and inter-
site traffic routed within the CP’s network); 

c) Leased lines might be used as access tails to connect a customer to a 
CP’s network, for example to provide Internet connectivity.  The 
customer might then use such services to provide connectivity 
between its sites using a form of VPN (providing an alternative to a) 
and b) above), but this would fall outside Ofcom’s definition of a 
“leased line” as it would not provide dedicated transmission between 
fixed points; 

d) A CP might use a leased line purchased from another CP as a link 
within its own network, rather than self-providing that connectivity; or 

e) A mobile operator or LLU-based provider of broadband services might 
use a leased line to provide backhaul. 

7. Even these limited examples demonstrate the wide variety of different 
customers buying leased lines.  The first two examples involve a “retail” 
purchase by a business customer, whereas all the other examples involve a 
“wholesale” purchase by a CP.  However, the nature of the downstream service 
into which a “wholesale” leased line is an input can vary greatly.  For example, 
where leased lines are used as access tails, this might be as an input into a 
variety of business connectivity services (including general Internet 
connectivity and other leased line services).  CPs may purchase leased lines and 
use these as an input into a wide range of other services, including but not 
limited to business connectivity. 

8. Under these circumstances, the traditional distinction between “retail” and 
“wholesale” purchases, even though it can be formally made according to 
whether the purchaser is a CP, is not particularly informative.  Retail business 
customers (and their requirements) vary greatly.  They could include, amongst 
others, SMEs with modest bandwidth requirements, large corporates needing 
high bandwidth across many sites or data centre tenants.  Some corporate 
customers may have requirements not dissimilar to a CP purchasing leased 
lines.   

9. The bandwidths considered within Ofcom’s analysis also span a wide range 
(from 64kb/s and below for telemetry services through to services in excess of 
10Gb/s for optical services).  Customer spend at a given location may differ by 
several orders of magnitude as a result. 

10. Given this heterogeneity, Ofcom distinguishes between services on the basis 
of interfaces and bandwidth.  It identifies six product markets: 
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a) traditional interface (“TI”) markets, divided into four product markets 
according to bandwidth (see Figure 1); 

b) an alternative interface (“AI”) market (including all services up to 1Gb/s 
in a single category); and  

c) a very high bandwidth “multiple interface” (“MI”) market (a new market 
relative to its findings in 2008), which includes both very high 
bandwidth AI services (above 1Gb/s) and optical (WDM) services.  

Product and geographical market interactions 

11. Ofcom quite rightly recognises that conditions of competition are likely to vary 
by location depending on the extent of infrastructure provision by other CPs.   

12. Ofcom’s approach is somewhat similar to that adopted for residential 
broadband, where geographical markets have been distinguished based on 
the number of distinct potential suppliers in a local exchange area (i.e. Markets 
1, 2 and 3).2  However, unlike residential broadband, leased lines and their 
customers are highly heterogeneous.  Therefore, we cannot simply assume 
that competitive conditions at a location are similar for very different services. 

13. Ofcom’s ultimate findings with regard to the effectiveness of competition do 
vary according to the product considered.  However, in the cases that some 
limited areas of competitive supply are identified (i.e. for medium and high 
bandwidth TI services and for MI services), the geographical extent of these 
areas is the same: the WECLA (West, Eastern and Central London Area).  This 
London area in which BT was found not to have SMP for at least some products 
has expanded westwards relative to Ofcom’s 2008 findings (changing from 
CELA to WECLA). 

Local metrics for competition 

14. Creating an effective metric for competitive intensity at different locations is 
far from straightforward.   Ofcom’s approach involves identifying the distinct 
CPs with “flex points” (i.e. points of putative interconnection to their networks) 
within a certain dig distance of customer sites.  The number of potentially 
distinct suppliers is then averaged over 4-digit “postcode sectors”.  Where this 
average is sufficiently great, the area is designated to be one of “high network 
reach”.3 

15. Having identified these high network reach areas, Ofcom then imposes a 
requirement that high network reach areas be contiguous with other high 
network areas to be considered as potential areas of competitive supply.  
Clumps of high network reach areas outside London are excluded primarily on 
the basis of their small scale, leaving just WECLA.4  

                                                             
2 See “Review of the wholesale broadband access markets: Statement on market definition, market power 
determinations and remedies”; Ofcom, December 2010. 
3 See A8.32 to A8.42 of Ofcom’s consultation. 
4 See §5.116 to §5.161 of Ofcom’s consultation. 
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16. Ofcom then considers market shares inside and outside this geographical 
boundary in order to validate its conclusions with regard the intensity of 
competition. 

17. The overall results are set out in Figure 1 below.   Ofcom has identified BT as 
having SMP for all products except very high bandwidth (>622Mb/s) TI services 
outside WECLA (and excluding Hull).  Inside WECLA, BT does not have SMP, 
except for AI services and low bandwidth (<8Mb/s) TI services.  In the case of AI 
services, this finding would appear to be primarily due to BT’s market share 
within WECLA.  

Figure 1: Ofcom's proposed SMP designation 

 
Source: §1.21 of Ofcom’s consultation 

 

Our findings 

18. Our focus will be on trying to understand the drivers of these conclusions 
within Ofcom’s analysis and the overall logic of this analysis, rather than its fine 
structure.  Therefore, this paper delivers a high-level commentary, not a 
detailed critique of each of these conclusions.  

19. Anticipating our eventual findings, our primary concern is the numerous 
sources of bias that tend to tip Ofcom’s analysis away from finding competitive 
conditions in the supply of specific services in specific locations.  The sources of 
bias all act in one direction.  

20. In particular, the way in which Ofcom seeks to identify areas of competitive 
supply necessarily tends to miss clusters of competitive supply due to 
geographical averaging.  This is a bias, as it creates a tendency to misidentify 
competitively supplied areas as uncompetitive, but does not make the 
countervailing error of misidentifying uncompetitive areas as competitive.  
This is further compounded by the requirement of geographical contiguity 
that Ofcom imposes on areas of competitive supply.   
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21. This bias is more acute for higher bandwidth products (i.e. MI and the top end 
AI products) where customers are fewer in number and so tend to be more 
geographically isolated.  Also, as Ofcom’s identification of areas of potential 
competitive supply does not consider product characteristics, we consider that 
incentives for CPs to supply customers are particularly understated for high-
value customers purchasing high bandwidth services. 

22. This bias against finding competitive supply areas also occurs with Ofcom’s 
method of “cross-checking” by comparing market shares inside and outside an 
area of putative competitive supply.  As a means of verifying that the correct 
boundary has been drawn, this method is fundamentally biased towards 
drawing the boundary too tightly, as we demonstrate. 

23. We fully recognise that Ofcom has had a complex task to undertake in trying to 
conduct a geographical assessment of competitive conditions.  We strongly 
support the general approach that Ofcom has adopted in terms of seeking to 
segment products (and so implicitly customers) and then to try to determine 
where these products are competitively supplied.  Where Ofcom has identified 
competitive supply areas, these should indeed truly be areas of competitive 
supply.  The difficulty is that Ofcom’s approach is likely to have failed to 
identify further areas of competitive supply.  

24. When creating any measurement tool, as Ofcom has done here to look at local 
competitive conditions, we should ask how good a tool this is and whether it 
has any known flaws and biases.  This means that the results obtained from the 
tool can be interpreted in the light of the known deficiencies of the 
measurement process.  Ofcom appears not to have thought at all in this 
manner, implicitly assuming that its approach provides a fair and unbiased 
view.  As we show in this paper, this is not the case as there are multiple 
sources of bias against finding competitive supply.  Therefore, measurement 
methods either need to be refined to reduce these problems, or else the biases 
acknowledged when interpreting results and drawing conclusions. 
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2 Ofcom’s approach 

25. In this section we set out our understanding of those aspects of Ofcom’s 
approach and data analysis that appear pivotal to the conclusions it ultimately 
reaches.  In particular, we summarise our understanding of the approach 
adopted by Ofcom in delineating markets (as set out in Annex 7 of Ofcom’s 
consultation).  This includes its sequencing of its market definition exercise, its 
“modified greenfield” assumptions and its approach to setting the geographic 
boundaries of WECLA.  We also summarise our understanding of the approach 
taken by Ofcom in designating BT as having SMP within the specified markets.  

2.1 Preliminary comments 
26. The market definition and competition assessments are significantly more 

complex here than most typical exercises undertaken by competition 
authorities, as both actual and potential competition vary with location, there 
is great heterogeneity of customers and the market involves an evolutionary 
set of products subject to technical progress.  Therefore, we need to consider 
from the outset that conclusions may also be geographically heterogeneous. 

27. Ofcom is rightly alert to the importance of geographical issues.  The 
geographical aspects of competition are primarily considered by Ofcom as part 
of its market definition exercise, where it splits the UK into WECLA and the 
remainder (except Hull) by reference to criteria aimed at identifying actual or 
potential presence of competitors to BT.  Therefore, much of the competitive 
assessment exercise is in effect included within the approach to geographical 
market definition.5 

28. The key role of geographical market definition in the exercise is not in itself a 
difficulty, as there can be no clear distinction between market definition and 
competitive assessment.  Often market definition needs to be adjusted to 
reflect any subsequently identified opportunities for entry.  Indeed, the UK 
Office of Fair Trading’s (“OFT”) guidelines6 are clear that what matters is that 
market definition is consistent with the conclusions of a competition 
assessment.  

29. However, what also matters greatly in the case at hand is the interaction 
between the service characteristics and location when considering both 
current competition and potential entry, which, as we discuss below, is less 
satisfactorily considered by Ofcom.  In particular, Ofcom adopts a sequencing 
of the consideration of product market and geographical market boundaries 

                                                             
5 See §5.38 of Ofcom’s consultation. 
6 See §3.18 of “Market Definition, understanding competition law”; OFT, 2004: “Whether a potential 
competitive constraint is labeled supply side substitution (and so part of market definition) or potential entry 
(and so not within the market) should not matter for the overall competitive assessment.  If there is any serious 
doubt about whether or not to account for possible supply side substitution when defining the market and 
calculating market shares, the market will be defined only on the basis of demand side substitutability, and the 
supply side constraint in question will be considered when analysing potential entry”. 
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that cannot consider the full scope for variation of competition conditions with 
both product characteristics and location. 

30. Ofcom’s competition assessment is primarily a consideration of market shares 
by product within the geographical boundaries assessed in the geographical 
market definition exercise.  We consider that there are significant 
methodological problems with the calculation of these market shares, a matter 
that is taken up in some detail in BT’s response.7  More fundamentally, this 
approach does not really provide anything but a most cursory validation of the 
geographical market definition exercise. 

2.2 Market definition 
31. In Annex 7 to its report, Ofcom sets out its approach to the delineation of the 

markets.  In this, it highlights a sequential approach to market definition using 
the following four steps:8 

• Stage 1: Define retail product and geographic market; 

• Stage 2: Use retail definition to inform wholesale definition; 

• Stage 3: Assess SMP and proposed remedies for wholesale; and 

• Stage 4: Reconsider retail market. 

32. Ofcom goes on to note that “Stage 1 does not require defining the geographic 
scope of retail markets”9 and so defines product markets at a national level.  
Ofcom does consider geographic issues, albeit later in the assessment process 
once product markets are already defined.  Ofcom considers that the cost 
associated with moving location is likely to be significant and thus that 
demand-side substitution is likely a very weak or non-existent constraint.10 

33. In defining the markets, Ofcom looked primarily at the underlying technical 
characteristics of business connectivity services including, amongst others, 
availability, bandwidth, contention, jitter, latency and resilience.  In this regard, 
Ofcom commissioned Jigsaw Research to undertake a survey of customers.  
This research is discussed further below in Section 3.2. 

Retail and wholesale product markets 

34. Ofcom starts by considering product market definition irrespective of 
geography, with geography market boundaries considered only subsequently.  
It does not justify this sequential approach by reference to its superiority to 
alternative approaches (or indeed consider alternative approaches at all), but 

                                                             
7 See §4.5 of BT’s Response. 
8 See figure 71 in Annex 7 to Ofcom’s Consultation.  Note that Stage 1 is shown as involving definition of 
both the retail product and geographical markets. 
9 See paragraphs A7.12 to A7.16 in Annex 7 to Ofcom’s consultation. 
10 See paragraphs A7.50 to A7.51 in Annex 7 to Ofcom’s consultation. 
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rather considers that this is matter of practical necessity.11  Ofcom also 
considers “retail” products, which it considers must be “logically prior” to the 
definition of wholesale markets.12 

35. In its consultation, Ofcom appears not to have considered in detail the process 
by which customers of different types identify their connectivity requirements 
and then go about meeting these, either by purchasing services directly from 
CPs or using intermediaries (e.g. solution providers, aggregators and resellers) 
who may piece together products and services to meet those requirements.  
Therefore, the fundamental starting point of Ofcom’s analysis is, in effect, the 
existing products and services offering uncontended bandwidth available in 
the market today, which are clearly themselves directly related to underlying 
wholesale products (especially those provided by BT). 

36. Rather than starting with the question of how customers’ connectivity needs 
may be met by different products, Ofcom relies on market research (by Jigsaw 
Research) that asks customers about the relative importance of different 
fundamental technical characteristics of particular connectivity products they 
might buy (e.g. latency and jitter).  Specifically, Jigsaw Research was appointed 
by Ofcom to undertake market research to “understand the end-user’s 
preferences with respect to products and supply conditions, including suppliers, 
and establish how these have changed since the last review”.13  Based in part on 
this research, Ofcom concludes that certain products (e.g. TI vs. AI) are unlikely 
to be substitutes due to their differing characteristics. 

37. Ofcom considers that retail products give rise to corresponding wholesale 
services, subject to considering also the ability of CPs to switch to other 
wholesale products.14   

“Modified greenfield” approach and geographic scope 

38. Ofcom is concerned that the nature of retail products might be affected by the 
presence of an SMP remedy.  Therefore, Ofcom considers market definition 
under a hypothesis that no SMP regulation would be present, but that 
nevertheless prices would be at a competitive level to avoid the problem of 
the “cellophane paradox”.  Ofcom refers to this as a “modified greenfield” 
approach, in other words, “in the absence of any other wholesale SMP regulation 
in the relevant leased lines markets under review”.15 

39. Ofcom then assumes that, under these hypothetical conditions, operators 
would be (largely) vertically integrated (i.e. no “merchant market” would 
operate and retail provision would be largely met by self-supply by CPs).  

                                                             
11 At A7.7 in Annex 7 to Ofcom’s consultation, it states that “… it is practical to define the relevant product 
market before exploring the geographical dimension of the market”. 
12 See A7.8 of Annex 7 to Ofcom’s consultation. 
13 See “Business connectivity services review, 2011”; Jigsaw Research, October 2011. 
14 See §4.6 of Ofcom’s consultation. 
15 See §4.18 of Ofcom’s consultation. 
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Under these assumptions, conditions of “retail” competition are determined by 
whether or not customers lie in areas of overlap of current network footprints. 

40. Ofcom argue that potential extension of network footprints (relative to 
existing positions) is limited due to lack of scale and scope economies and the 
presence of sunk costs.16 Therefore, Ofcom does not consider potential 
competition – in the sense that existing CPs would extend footprint in 
response to a non-transitory increase in price by a hypothetical monopolist – 
within the market definition exercise.  This issue appears to be parked by 
Ofcom to be re-considered in the competition assessment. 

Setting geographic market boundaries 

41. Ofcom sets geographic market boundaries through a procedure that considers 
the distribution of flex points of CPs and their proximity to customers. 

42. First, Ofcom identifies sites belonging to business with more than 250 persons 
from Experian data.  It then assumes that a CP with a flex point within 200m of 
that business site is a potential supplier. 

43. Second, Ofcom considers 4-digit “postcode sectors” and computes the average 
number of potential suppliers excluding BT for the sites within each postcode 
sector.  Where this average exceeds 2, this postcode sector is considered a 
“high network reach area”.17  Notice that there must necessarily be a 
significant amount of averaging at work here, as there are about 10,000 
postcode sectors,18 whereas there are about 221,000 sites.19 

44. Third, Ofcom imposes a requirement of geographical contiguity.  In this regard, 
it is not clear exactly what formal steps have been applied to filter the high 
network reach areas.  Nevertheless, we surmise that: 

a) Ofcom has excluded isolated high network reach postcodes (i.e. a 
postcode sector with no adjacent postcode sector that is also high 
network reach); 

b) Excluding such isolated postcode sectors would have still left clusters 
of high network reach postcodes in major urban centres (which Ofcom 
acknowledges) of which Manchester and Birmingham are the 
largest;20 

c) Ofcom then argues that outside London, “while there are pockets of 
competition in metropolitan areas other than London, these pockets are 
of a very small scale”21 and can be ignored. 

                                                             
16 See A7.32 of Annex 7 to Ofcom’s consultation. 
17 See §5.102 of Ofcom’s consultation. 
18 See table 90 in Annex 8 to Ofcom’s consultation. 
19 See §5.96 of Ofcom’s consultation. 
20 See Table 40 of Ofcom’s consultation. 
21 See §5.303 of Ofcom’s consultation. 
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45. We note that step c) above is informal in nature.  Ofcom’s argument appears to 
be that the existing installed base of AI and MI services in this area is small.22  
However, as Table 40 of Ofcom’s consultation (reproduced below at Figure 2) 
shows, the number of business sites in these clusters outside London is far 
from small.  In total, there are about twice as many businesses in urban centres 
outside London as within WECLA that fall into these clusters of high network 
reach postcodes. 

Figure 2: Ofcom's assessment of key urban areas 

  

2.3 Competition assessment 
46. In determining SMP, Ofcom considered the following factors: 

• “market shares and market share trends; 

• profitability; 

• control of infrastructure not easily duplicated; 

• economies of scale and scope; 

• barriers to entry and expansion; 

• countervailing buyer power; and 

• prospects for competition.”23 

47. In practice, by far the most important aspect of this competition assessment 
appears to be the consideration of market shares.  In particular, comparison of 

                                                             
22 See §5.300 of Ofcom’s consultation. 
23 See §7.12 of Ofcom’s consultation. 
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market shares inside and outside WECLA appears to be a significant 
consideration for Ofcom’s finding of SMP for AI services inside WECLA. 

48. In order to calculate market shares, Ofcom considered the number of circuit 
ends in each postcode sector (in other words to the fourth digit of the 
postcode).  Ofcom chose to rely on circuit ends as it felt that this would make 
the assessment independent of the CP’s network topology.24  Ofcom sent out 
information requests to CPs and, from the returns provided, it ascertained the 
two postcodes in which a circuit started and ended.  Each circuit end was then 
counted towards the market share of that operator within the relevant 
postcode sectors.25   

49. Ofcom did not look at revenues when assessing market shares and chose 
instead to focus on volumes and circuit ends.  Ofcom noted in its consultation 
that “We did seek to measure market shares based on both volume and leased 
lines revenues, however this was not possible because many CPs were unable to 
present their revenue data at the required level of granularity”.26  The implications 
of this, notably in respect of the lack of weighting of high-value sites, are 
discussed further below. 

50. Ofcom concludes that BT has a significant share of the markets: 86% for low 
bandwidth TI, 74% for medium bandwidth TI (UK excluding the WECLA), 49% 
for high bandwidth TI (UK excluding the WECLA), 67% for AI in the UK 
(excluding WECLA) and 45-50% for AI in the WECLA, 59% of MI (UK excluding 
the WECLA) and 89% for regional trunk.27   

51. Ofcom also notes that in these areas BT has control of infrastructure and the 
prospects for competition are limited as there are barriers to entry and 
expansion (driven largely by sunk costs) and that countervailing buyer power 
is likely limited.  In considering control of infrastructure, Ofcom considers that 
BT’s network is effectively ubiquitous and that OCPs do not have the “ability or 
incentive” to duplicate BT’s network.28  Although it accepts that CPs may 
extend networks on a customer-by-customer basis, only short build distances 
may be likely for single customers.29  Ofcom considers that BT will on average 
be in a position to serve new customers faster than OCPs, and that their 
network means that it would not need to rely on ‘’third party services”.30 

                                                             
24 See A8.8 of Annex 8 to Ofcom’s consultation. 
25 See A8.3 of Annex 8 to Ofcom’s consultation. 
26 See §7.16 of Ofcom’s consultation. 
27 See §7 of Ofcom’s consultation. 
28 See §7.28 of Ofcom’s consultation. 
29 See §7.29 of Ofcom’s consultation. 
30 See §7.30 of Ofcom’s consultation. 
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3 Nature of demand for business connectivity 

52. We consider Ofcom to have failed both in identifying the extent of product 
substitutes for the full range of services that fall within the business 
connectivity market and in segmenting customers in a way that reflects their 
varying needs and purchase decisions.  Although Ofcom commissioned market 
research by Jigsaw Research, this focused on the narrow research question of 
the relative importance placed by customers on the specific technological 
characteristics of a selection of products, rather than on their procurement 
decisions associated with business connectivity services overall.   

53. We consider that a sensible starting point for Ofcom’s analysis would have 
been to look at how customers seek to meet their connectivity needs, 
especially where such customers may be large.  In this section we describe our 
understanding of how customers buy leased lines.  In particular, we look at the 
purchase of leased lines by large customers and by data centres.   We also 
discuss the usefulness of the Jigsaw survey for the purposes of the BCMR. 

3.1 How customers buy 
54. Ofcom defines leased lines as “fixed connections that provide end-user 

organisations with dedicate symmetric capacity between their sites.  These can be 
used for a variety on communications including voice, video and data 
communications”.31   Ofcom also notes that “A CP purchasing wholesale leased 
lines uses them either as components to construct retail leased lines services for 
end-user organisations, or to build its own network…”.32 

55. Ofcom accepts that leased lines are part of a ‘complex value chain’, and that 
end-users “engage with leased lines in a wide variety of ways”.33 A number of 
end-users may choose to buy leased lines as a part of a wider contract for 
example through a system integrator or an aggregator, while others may 
choose to purchase leased lines directly from CPs, including amongst others 
BT, Colt, Virgin Media and Cable and Wireless Worldwide.  Indeed, Ofcom 
presents the figure below (Figure 3) as an example of the ways in which leased 
lines may be purchased. 

                                                             
31 See §2.24 of Ofcom’s consultation. 
32 See §2.28 of Ofcom’s consultation. 
33 See §2.8 of Ofcom’s consultation. 
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Figure 3 The ICT value chain and examples 

 
Source: figure 1 of “Business Connectivity Market Review: Review of the retail leased lines, wholesale 
symmetric broadband origination and wholesale trunk segments markets”; Ofcom, 18 June 2012 

 

56. This points both to considerable heterogeneity amongst customers 
purchasing leased lines and to the fact that integrators of various types are 
likely to play an important role in various customers’ routes to leased lines.  
Such customer level differences are only partially explored by Ofcom 
throughout the remainder of its review.  We acknowledge that Ofcom does 
look specifically at data centres, albeit in respect of whether alternative 
remedies should apply to these.34 

57. The main reason for this would appear to be the way in which Ofcom defines 
its wholesale markets and the assumption it makes in respect of integrators 
and intermediaries, which it considers “operate downstream of the markets 
under review and purchase services which are sold by CPs in wholesale markets 
and so could not impose a competitive constrain on wholesale providers”.35  In 
this way, Ofcom simplifies its market analysis and chooses instead to focus its 
market delineation exercise on the technical interfaces involved: TI, AI and MI.  
This simplification has important ramifications, which are discussed further 
below. 

58. It is also clear that customers do not purchase individual point-to-point 
services but rather look for multi-site connectivity and purchase a myriad of 
communications products to meet their varying needs.  In fact, results of one 
of the initial screening questions posed by Jigsaw Research found that there is 
“considerable usage of multiple services.  On average, companies with 10 or more 

                                                             
34 See Annex 12 of Ofcom’s consultation. 
35 See §4.20 of “Ofcom’s consultation. 
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employees use 3.9 different telecom services, rising to 5.1 amongst larger 
companies with more than 500 employees”.36  Amongst others, these services 
include PSTN, ADSL, ISDN and Ethernet services.  Again, Ofcom does not 
consider the implications of customers purchasing multiple services together, 
for example as an overall bundle from an integrator. 

59. If customers have multi-site connectivity needs, it seems quite plausible that 
these could, in many cases, be met by using many forms of service which have 
no identifiable upstream inputs which fall within the scope of Ofcom’s 
definition, including many forms of VPN and tunnelling across general Internet 
access at each site; and this might also be offered by an integrator.  This falls 
outside Ofcom’s definition of a “leased line” as the capacity interconnecting 
the sites would then not be dedicated, as it would be a tunnel over the public 
Internet.  However, this might not much matter, the quality of service of each 
sites connection might be high (e.g. uncontested capacity on the access tail). 
While Ofcom accepts that “VPNs are an alternative and important means of 
delivering business services for many end-users”, it goes on to note that 
downstream VPNs “differ from leased lines that make use of dedicated point-to-
point capacity over the entirety of the route”.37  Therefore, VPNs are excluded not 
on the basis that consumers are demonstrated not to see these as an 
alternative, but rather because of the formal definition of a leased line as 
requiring fully dedicated capacity along the entire route between two points. 

60. It appears Ofcom does not look in any detail at customer differences or the 
way in which customers procure connectivity services either when it delineates 
its markets or when it assesses competitive conditions in the supply of services.  
The implications of this are discussed further in section 4 below. 

61. Finally, the manner in which customers procure leased lines may also be 
important.  For example, upgrade cycles for connectivity and network 
equipment (e.g. changing perimeter router/firewalls or re-provisioning of 
systems for multi-site businesses) may prompt a reassessment of overall 
connectivity needs by a customer.  In this way, rather than incremental 
changes, customers may make discrete changes to their current connectivity 
arrangements.  Such changes may even involve customers deciding to 
upgrade circuits from TI to AI.  

Large customers 

62. The Jigsaw Research confirms that business spend on connectivity services is 
directly correlated with business size, where business size is defined by 
number of employees - the average annual spend of large companies (defined 
as having more than 500 employees) is £1.26m, which is over 40 times that of 

                                                             
36 See §3.3 of “Business connectivity services review, 2011”; Jigsaw Research, October 2011. 
37 See §3.75 of Ofcom’s consultation. 
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small companies (defined as having between 10 to 100 employees) whose 
average annual spend is just £29,000.38   

63. Ofcom’s analysis of data centre demand also found that demand was highly 
skewed, with a few very large data centres accounting for a large proportion of 
demand.39  However, Ofcom then goes on to note that BT’s largest customer is 
its own retail division and that “alternative sources of supply, including self-build, 
are likely to be limited”.40  However, with many of the largest retail customers 
negotiating contracts regularly or upgrading their systems, it is unclear why 
CPs would not seek to build out in order to meet demand on a contract-by-
contract basis to serve some of the large customers.  Indeed, this is a 
particularly surprising assumption to make and in the case of MI services we 
understand that CPs are indeed likely to bid to meet customer needs for these 
high-value services.41   

64. Moreover, the locations of the largest customers should typically be treated as 
endogenous, as they may well locate to obtain a choice of connectivity or 
choose to move to a location with better connectivity.  This is self-evident from 
Ofcom’s analysis, as the very existence of a competitive supply area such as 
WECLA is predicated on the clustering of customers.  The Jigsaw Research 
confirms that larger companies have a higher tendency to locate in London.42  
Of course, this clustering may be driven by the benefits of being in London – 
for example access to specialised labour – but for many customers, access to 
connectivity may also be important.  It is reasonable to expect that for higher 
bandwidth customers, connectivity must be increasingly important in location 
decisions and so a driver of clustering. 

Data centres 

65. In Annex 12 of its BCMR review, in order to establish whether there is a case for 
different remedies for data centres, Ofcom tried to analyse whether data 
centres face greater competitive pressures.  Starting from a list of 201 
postcodes identified as data centres by BT and using its own research (which 
suggested that 151 of these postcodes are outside the WECLA), Ofcom notes 
that BT is the sole supplier in 59 of these postcodes and that there was only 
one competitor in 60 other sites.  

66. However, Ofcom acknowledged that if there was a strong incentive for CPs to 
supply to data centres, then the presence of alternative suppliers could in 
theory increase the competitiveness at these sites.  Ofcom thus identified 

                                                             
38 The disparity is even greater when defining company size by turnover; large businesses (with an annual 
turnover of over £101m) have an average spend of £1.63m, which is almost 50 times that of companies 
with a turnover of less than £2.5m (whose average annual spend is £33,000).  See section 5.3, Jigsaw 
Research for Ofcom, 2011, Business Connectivity Services Review. 
39 See Paragraph A12.22 of Annex 12 to Ofcom’s consultation. 
40 See paragraph 7.51 of Ofcom’s consultation. 
41 See §4.6 of BT’s response. 
42 See section 4.2, Jigsaw Research for Ofcom, 2011, Business Connectivity Services Review. 
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those data centres that are in areas of ‘high network reach’ – that is where 
there are two or more CPs other than BT with a network flex point within a 
200m radius of the data centre.  Of the 151 data centres outside WECLA, Ofcom 
found that 70 sites – not an insignificant number of data centres - were in such 
areas of high network reach. 

67. Ofcom then analysed the distribution of data centres against circuit counts and 
against bandwidth demanded, in an attempt to find a break in these metrics 
would allow it to isolate or define those data centres that were large enough to 
entice alternative suppliers to build out to them (assuming that suppliers were 
willing to build out up to a distance of 200m).  Ofcom found, however, that 
there were no obvious breaks to allow such a delineation of ‘very large’ data 
centres.  A similar result was found using a build distance assumption of 
1000m (an assumption suggested by BT).43   

68. Ofcom goes on to note that “there is some tendency for larger data centres to be 
more likely to meet the network reach criterion. That is, data centres which 
demand a larger number of circuits tend to have more OCP network infrastructure 
within reach. The proportion of sites with more than two OCPs within 200m is 
naturally smaller than the proportion having more than two OCPs within 1km, but 
the same pattern of competition increasing with size is displayed in each case. This 
suggests that there will tend to be greater competition in the supply of connectivity 
to data centres which demand a greater volume of circuits”.44   

69. This recognition by Ofcom is notable.  It confirms BT’s view that the supply of 
leased lines is more competitive at many data centre sites, and certainly at the 
larger data centres.  It is surprising that Ofcom does not consider that these 
customers should be delineated in some way.  Suggesting that it is difficult 
practically to identify a clear bandwidth or circuit count to act as a natural 
delineation point for the relevant market, is an insufficient reason for not 
treating such larger data centres differently.  It is just as much an active choice 
of the analyst not to make a distinction as to make one. 

3.2 Jigsaw’s survey 
70. As noted above, Jigsaw was appointed to look at the importance placed on 

different features by customers.  The research involved a quantitative study 
with 461 interviews of primary decision makers for business connectivity 
services.  In particular, Jigsaw Research was asked to consider the relative 
importance of different service features including: 

• “Dedicated connection (reserved for one user); 

• Bandwidth – download speed; 

• Bandwidth – upload speed; 

• Symmetry (guarantees same upload and download bandwidth); 
                                                             
43 See Annex 12 to Ofcom’s consultation. 
44 See A12.33 of Annex 12 to Ofcom’s consultation. 
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• Availability (a measure of reliability); 

• Resilience (provides option for a second data path to provide higher 
availability); 

• Latency (a measure of the end to end delay in the transmission of data); 

• Jitter (a measure of variation of delay in transmission of data); and 

• Range (the distance between end-user premises over which the service is 
available)”.45 

71. The research found that availability, bandwidth speed and resilience are 
considered to be business critical or very important by more than 8 in 10 
businesses with 10 or more employees.46  Researchers also asked interviewees 
about changes to their service in the past three years, with 59% of respondents 
suggesting that they had changed their service in some way (for example a 
change of supplier, taking an additional service or increasing bandwidth).47  
The research also looked at the likelihood of switching, finding that two in four 
companies were very unlikely or quite unlikely to switch voice or data services 
in the next twelve months, citing barriers such as price, being locked into 
existing contracts or considering it too much ‘hassle’ to unbundle their 
package.48   

72. The research essentially determined that a number of the characteristics 
remained ‘business critical’ or ‘very important’ for many end-users and that 
some customers may face challenges to switching to Ethernet-based 
alternatives:  

“The … results from the end-user research suggests that there has not 
been a fundamental change in end-users’ service requirements since the 
2007/8 Review and that with the advances in AI some end-users perceive 
there to be fewer challenges to switching to Ethernet. However, at the 
same time, there are still many TI end-users who identify challenges and 
concerns about switching to Ethernet that relate to differences in the 
characteristics of TI and AI leased lines or at least a perception of them.”49 

73. Whilst informative, the relevance of the Jigsaw Research is limited by the 
tightly circumscribed research question it was given to consider.  Rather than 
allowing the researchers to probe customers on their recent purchase 
decisions and the range of factors that they would normally take into account 
when procuring leased lines, the researchers were asked to focus on the 
specific characteristics and service features of leased lines and the relative 

                                                             
45 See §7.2 of “Business connectivity services review, 2011”; Jigsaw Research, October 2011. 
46 See figure 7.1 of “Business connectivity services review, 2011”; Jigsaw Research, October 2011. 
47 See figure 7.3 of “Business connectivity services review, 2011”; Jigsaw Research, October 2011. 
48 See §8.1 of “Business connectivity services review, 2011”; Jigsaw Research, October 2011. 
49 See §3.52 of Ofcom’s consultation. 
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importance customers placed on these features.  This is not an appropriate 
means to identify the potential substitutes that customers may be considering. 

74. Customer requirements for connectivity vary significantly, depending on such 
factors as the number and location of the sites involved.  These differences 
mean that CPs will more often than not include a range of different 
technologies to meet a customer’s unique connectivity needs.  Given that 
customers are procuring a package with a wide range of technologies, services 
characteristics experienced by a customer will necessarily vary across their 
service depending in part on the technology used.  For example, the speeds 
and latency experienced by a customer will differ where say Ethernet and ADSL 
connections are employed.   

75. In this way, understanding the relative importance of the characteristics to a 
customer tells us very little about an individual customer’s decision on the 
choice of CP and the suite of services that best meet their connectivity needs, 
including next-best alternatives.  The Jigsaw Research does not allow for, or 
capture, trade-offs that customers would normally make.  

76. Moreover, the research provides little information in terms of options that a 
customer faces in relation to upgrading systems and/or moving to superfast 
broadband.  One question posed by the Jigsaw Research to respondents was 
whether they would consider switching to superfast broadband at some point 
in the future; 53% of respondents thought that they were very likely or quite 
likely to do so (incidentally, a result not returned to by Ofcom during its market 
delineation exercise).50  Again, emphasising the importance of specific service 
characteristics to customers tells us very little about the factors that these 
customers would take into account when looking to upgrade systems or 
switch over to superfast Ethernet services. 

77. Looking simply at product characteristics is clearly insufficient to establish lack 
of substitutability.  Looking at how different customer requirements are met 
and the trade-offs that customers are prepared to make would have been 
more appropriate, particularly given a declining TI market and the migration 
decisions that customers have faced (or may be likely to face in the near 
future).  

3.3 Interaction product and geographical market definition 
78. The most complex aspect of the BCMR is the interaction between geography 

and bandwidth.  The nature of demand, supply incentives and competition 
conditions vary both from place to place and according to the nature of the 
services being supplied (especially bandwidth).  Moreover, these factors clearly 
interact strongly and cannot simply be considered separately.  We consider 
that Ofcom did not give due consideration to these interactions, either at the 
stage of market delineation or when assessing competition and the strength of 
market power.  

                                                             
50 See §8.8 of “Business connectivity services review, 2011”; Jigsaw Research, October 2011. 
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79. Ofcom has sequenced its approach by considering product market 
characteristics and bandwidth breaks prior to consider geographic questions.  
Bandwidth breaks are determined primary by observed pricing, especially for 
TI.  Therefore, they are very much the outcome of the pricing behaviour of 
suppliers (especially that of BT).  

80. By construction, this approach cannot consider any geographical aspects of 
product definition – i.e. that substitution possibilities might vary by locality.  
Therefore, to the extent that the nature of choices in front of customers varies 
by location, this will necessarily be ignored.  Even whilst following a sequential 
approach, Ofcom could have returned to assess such interactions later on in its 
market delineation exercise but failed to do so.  Such interactions are 
particularly germane to AI services (see section 3.4 below).  However, Ofcom 
cannot have considered such possibilities due to the strictures of its analytical 
framework. 

81. Of course, if we look nationally, then we may find that most customers 
purchasing low bandwidth TI services do not have the choices available to 
customers within WECLA, and in particular higher bandwidth AI services as an 
economic alternative.  However, we cannot then conclude from lack of 
switching between low bandwidth TI and AI when viewed at a national level 
that these are distinct product markets within the WECLA. 

82. Ofcom contends that the standard approach to market definition requires it 
first to consider product characteristics and only then geography.  However, 
this fails to recognise that locality is an intrinsic characteristic of connectivity.  
A customer must buy connectivity to a specific point, not connectivity in 
general.  Therefore, it makes no sense to separate geography and product 
characteristics.  There is no logical reason that the product market definition 
should be the same at different localities, as this is a function of the behaviour 
of customers, which may differ.  This is an empirical question. 

83. Obviously for most other products, geography is helpfully not an intrinsic 
characteristic of the product.  Therefore, we can sensibly ask if apples are in the 
same product market as pears without reference to geography.  The switching 
behaviour of customers can reasonably be assumed to be the same in 
Edinburgh and London or anywhere else for that matter.  In such a case, we 
can conclude that apples and pears are, or are not, in the same product market 
prior to considering any question of geography. 

84. The OFT’s market definition guidelines51 are clear that it is often possible to 
define product markets first and geographical markets second for this reason, 
but that this depends on the circumstances at hand: 

“A market definition should normally contain two dimensions: a product 
and geographic area17. It is often practical to define the relevant product 
market first and only then to define the relevant geographic market.” 
[§2.15] 

                                                             
51 http://www.oft.gov.uk/shared_oft/business_leaflets/ca98_guidelines/oft403.pdf 
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However, the OFT is also quite clear that if customer behaviour varies by 
location, this sequencing of the analysis would not be possible: 

“a […] product market definition that concerned an area outside the 
United Kingdom would not necessarily apply to an area in the United 
Kingdom if the purchasing behaviour of customers differed significantly 
between those two areas” [§5.8] 

Therefore, Ofcom cannot rely on the sequencing of its analysis as being 
necessary and determinative of its conclusions.  

3.4 Broad AI product market 
85. A further concern is the broad product market established for AI services.  

Whereas TI services are broken into four bandwidth breaks, AI services below 
1Gb/s are a single product market, covering roughly the same range of 
bandwidths as the four product markets for TI.  This is hard to understand. 

86. Ofcom’s concern appears to be that there are no obvious price breaks looking 
at different bandwidths of AI services, unlike TI services.52  In effect, Ofcom 
considers that there is a long chain of demand substitution that requires AI 
services to form a single category.  

87. The consequence of this is that services with quite different supply conditions 
are included within the AI market.  A consumer of a 1Gb/s AI service is likely be 
very different, and paying a very different amount, to a consumer of a 10Mb/s 
(or less) service.  Incentives to build out to these customers will differ 
correspondingly.  Therefore, once we consider geography, it is difficult to see 
that competitive conditions are necessarily similar at all locations at the two 
ends of the bandwidth spectrum. 

88. Therefore, even if Ofcom starts with a market definition for AI that includes all 
services below 1Gb/s for reasons of demand substitutability, it is then 
necessary to consider the conditions of competition, including potential 
supply.  Market definition needs to then be revisited if those conditions then 
vary significantly for different services within that initial product market 
definition.  We cannot see that Ofcom has closed the loop in this way, leaving a 
serious concern that the AI product market definition is too broad to allow 
proper consideration of how local competitive conditions might vary. 

3.5 TI as a declining market 
89. Ofcom accepts that the TI market is in long-term decline and that AI or MI 

services will be likely to replace it at some point.  Ofcom notes that:  “These 
have hitherto been the most common types of leased line in use in the UK, but their 
volume is now in sustained decline.”53   

                                                             
52 See §3.246 of Ofcom’s consultation. 
53 See §2.30 of Ofcom’s consultation. 
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90. Despite this, Ofcom does not accept that AI or MI place competitive constraints 
on TI and that they should be in the same market.  Ofcom’s rationale for this is 
that “even though low bandwidth leased lines have been in decline, there is still a 
relatively large installed base of 136,000 circuits. The majority of these are likely to 
be concentrated across a narrow set of end-users who either have a legacy 
network for site interconnection or require specific characteristics of a leased 
line.”54  In other words, Ofcom considers that for a ‘narrow set’ of customers TI 
circuits are important, and would be likely to remain so, over the course of the 
review period.  Ofcom concludes that functional differences and switching 
costs may be unlikely to accelerate migration to Ethernet, and that AI and TI 
should remain in separate markets for the purposes of this review.55 

91. What Ofcom has failed to consider, however, is that keeping TI and AI in 
separate markets and regulating the provision of declining TI services can have 
a number of unintended consequences.  The introduction of restrictive 
controls in declining markets, such as TI, could lead to: 

• Artificial demand stimulation for legacy TI services.  This would restrict 
efficient migration to AI alternatives in turn delaying benefits to users; 

• Higher unit costs for BT as a result of having to meet growth in demand.  
This is particular likely given the potential scarcity of equipment to serve 
TI interfaces; and 

• The diversion of limited funds to TI services where increased demand 
would mean a reduced scope for investment by BT in newer, improved 
technologies. 

92. Stimulating demand for a legacy technology such as TI can hinder migration to 
newer, more efficient and potentially cheaper, technologies.  It may also lead 
to wasteful investment in a legacy service, with a correspondingly shorter 
timeframe available to BT over which to recoup the investment, as demand for 
TI continues to fall.  Indeed Ofcom itself consider such issues during its recent 
review of ISDN30 services.56 

93. Ofcom has also failed to recognise that a declining market such as for TI 
services will by its very nature be associated with consolidation and exit, and 
that BT’s increasing market share (for example from 45% in 2007 to 74% in 
2011, for medium bandwidth TI) is a natural consequence of efficient exit by 
CPs, rather than an increasing ability to exercise market power.57  Ofcom 

                                                             
54 See §3.166 of Ofcom’s consultation. 
55 See §3.67 of Ofcom’s consultation. 
56 See “Wholesale ISDN30 price control”; Ofcom, notified to the European Commission on 9 March 2012.  
For example, at § 5.361 Ofcom notes that "...we have recognised the fact that Openreach’s asset base for 
wholesale ISDN30 services is heavily depreciated and we have adjusted for this to ensure that the costs included 
in our model are representative of an ongoing network at steady state. By doing so we have ensured that 
wholesale ISDN30 prices are not unduly depressed and end users’ incentives to migrate to IP based services are 
not distorted." 
57 See table 52 of Ofcom’s consultation. 
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should support a regulatory regime that allows BT to increase the price of TI 
services in order to bring about efficient migration.  The long-term risks 
associated with regulating TI prices slackly are low.   
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4 Measuring local conditions of competition 

94. We now turn to Ofcom’s analysis of local conditions of competition.  Areas of 
competitive supply are identified by considering the number of CPs with flex 
points within a certain dig distance of customer sites.  Whilst, as a general 
approach, this has much to recommend it, the specifics of how Ofcom has 
undertaken this analysis create many problems with measurement bias.  As a 
result, there is little solid justification for identifying WECLA as the area of 
competitive supply, excluding areas of high network reach further west of 
London and business districts in other major urban centres.  

95. The question of geography changes at higher bandwidths (i.e. for MI services 
and AI services at the top end of the bandwidth range).  Incentives to build to a 
customer become stronger for these services as the customer spends more.  
The potential for competitive supply at given distances from network flex 
points should increase.  Indeed, at high enough bandwidths, building out to a 
large customer may be largely the same as adding another flex-point. 

96. In Section 4.1, we first consider Ofcom’s “modified greenfield” assumption, 
which Ofcom uses to argue that it should assess local competitive conditions 
by considering vertical integrated CPs whose footprints reflect current network 
footprints.  

97. Next, in Section 4.2, we show that Ofcom’s method for measuring local 
competition and identifying an area of putative competitive supply – based on 
an average count of nearby suppliers in a geographical area – is not reliable 
and is potentially biased.  We demonstrate the nature of the problem with 
some simple stylised examples.  We also discuss the additional conditions that 
Ofcom imposes on the competitive supply area (geographical contiguity and 
the materiality of any “islands” of competitive supply) and find this 
unreasonable. 

98. In Section 4.3, we consider Ofcom’s “cross-check” of its putative area of 
competitive supply (i.e. WECLA) by computing market shares inside and 
outside this area.  We demonstrate that this approach cannot be used to 
establish or validate that the correct boundary of the area of competitive 
supply has been established.  Indeed, where the area outside the boundary is 
much large than that outside the boundary (as is the case with WECLA), this 
approach has a fundamental methodological flaw, as it is biased to identify a 
competitive supply area that is too small.  

99. Both of these issues – the identification of a geographical area of putative 
competitive supply and cross-checking by computing market shares inside 
and outside this area – are in essence inference problems.  Ofcom is seeking to 
identify the area of competitive supply from data on CP’s flex points, customer 
locations and market share.  As in any inference problem, there are “Type 1” 
and “Type 2” errors, where an area of competitive supply might be wrongly 
identified as uncompetitive or an area of uncompetitive supply identified as 
competitive.  The difficulty with Ofcom’s approach is that there multiple 
reasons that errors of the first type are very likely, whereas those of the second 
type unlikely.   
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4.1 “Modified greenfield” assumptions 
100. As we have discussed in the introduction, leased lines form inputs into the 

supply of business connectivity (including potentially leased line services 
themselves) and between different suppliers of network services in the value 
chain to end-users.  This “reflective” situation – what Ofcom terms a “merchant 
market” where CPs may purchase connectivity from other CPs – is clearly a 
complication when assessing competition.  

101. Ofcom seeks to cut through this by focussing on the underlying conditions of 
infrastructure competition.  The justification for this approach is based on a set 
of “modified greenfield” assumptions.  

102. Ofcom’s argument at A7.12 to A7.16 of its consultation is that it should 
conduct its market definition under the “modified greenfield” assumption of 
no SMP regulation.58  Ofcom considers that the merchant market (i.e. 
wholesale purchase of network elements from other CPs to assist in provision 
where an operator does not have network, or where this is cheaper than self-
supply) would break down in the absence of SMP regulation.   

103. This is a questionable assumption, as there may still be an incentive for 
wholesale transactions between CPs for efficiency reasons.  A CP gains by 
selling a wholesale product to another CP who can serve a customer more 
cheaply than it can itself.  To inhibit this trade, there must be a sufficiently 
strong anti-competitive motive for non-supply.  We cannot simply assume that 
the absence of SMP regulation would entirely inhibit efficiency-driven 
wholesale trade. 

104. At present, we understand that there are a large number of players active at 
various points in the value chain for business connectivity (e.g. dark fibre 
providers through to integrators)59 who are not vertically integrated (in the 
sense of having commercial relationships with end-users).  Ofcom’s 
assumption that the merchant market would cease under its “modified 
greenfield” assumption is tantamount to assuming that these players function 
at present only by virtue of existing SMP regulation of BT’s leased lines.    

105. Nevertheless, following Ofcom’s line of argument for a moment that the 
merchant market would shut down under the greenfield assumptions, it would 
then follow that competing CPs would necessarily have to be vertically 
integrated.  Therefore, under these greenfield assumptions, we need to 
consider only whether customers lie in overlapping network footprints or not. 

106. Under the greenfield assumptions, it would also follow that incentives for 
network rollout are likely to be stronger than under a scenario where regulated 
wholesale products are available to extend network reach.  Therefore, an 
analysis based on current network footprints will tend to understate 

                                                             
58 Clearly there is the potential for significant debate to be had about what regulations on BT are 
considered active and which are turned off under this “modified greenfield” approach.  For example, EOI 
and obligations to supply on Openreach are distinct from SMP conditions in specific markets.  
59 See Annex 1 of BT’s response. 
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competition in a greenfield scenario.  In this case, it would be necessary to 
consider not only existing competition between network providers using their 
own infrastructure, but also potential competition and the extension of 
footprints that might result if BT made a hypothetical, significant and non-
transitory increase in wholesale prices. 

107. However, Ofcom appears to argue the opposite: that under the greenfield 
assumptions other CPs would have a reduced incentive for roll-out and so 
footprints should be taken to be as at present.  Ofcom in effect contends that 
under the greenfield assumptions, potential competition can be ignored for 
the purposes of market delineation.  The basis of Ofcom’s argument is not 
entirely clear, but appears to based on: 

a) the presumption that necessarily vertically integrated CPs will lack the 
scale and scope to compete so effectively without access to regulated 
wholesale products to extend their reach;60 and  

b) that the presence of sunk costs will disincentivise self-supply.61  

108. Ofcom’s contention of scale and scope economies under the maintained 
hypothesis of the “modified greenfield” assumptions appears significantly 
overstated.  It does not follow automatically from the hypothesis that CPs are 
vertically integrated and that a customer’s connectivity needs must be met 
from a single provider only. 

109. Most customers are likely to have communication needs that need to be met 
that are agnostic of the underlying technology, provided that the service 
demonstrates minimum characteristics.  Therefore, there is likely a role for 
integrators and resellers in bundling together products and certifying that the 
solution will meet the customer’s fundamental requirements.   Even if CPs are 
vertically integrated (by assumption under the “modified greenfield” 
conditions) there is no reason that they would necessarily refuse to deal with 
such valued-added providers and integrators.  Therefore, the potential may 
remain for an integrator to piece together services from different CPs to 
construct solutions for customers with multi-site connectivity requirements.  
Smaller CPs are, therefore, not necessarily at an insuperable disadvantage 
relative to other CPs with large footprints.62 

110. Furthermore, we note that increasingly typical business connectivity 
requirements are for connectivity between their own sites and to the Internet 
in general. Even a business with multiple sites may be linking back primarily to 
central resources (e.g. a data centre or “cloud” services).  Unless there are 
specialised requirements in terms of bandwidth and latency, it may be quite 
feasible to satisfy these requirements by assembling various multi-site 
connectivity products potentially even from different providers and using 

                                                             
60 See A7.33 of Annex 7 to Ofcom’s consultation. 
61 See A7.34 and A7.35 of Annex 7 to Ofcom’s consultation. 
62 With its emphasis on contiguity as part of its analysis, Ofcom appears to be focussing on the two-ended 
nature of leased lines (as opposed to the one-ended nature of wholesale broadband services).   
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various forms of VPNs and tunnelled connections that have no identifiable 
upstream inputs falling within the scope of Ofcom’s definition.  Under these 
circumstances, customers are not buying fixed point to fixed point 
connectivity from CP who needs to control both ends of the link, but rather 
general purpose connectivity for each specific site.     

111. Ofcom’s second argument about sunk costs is entirely unconvincing.  Clearly 
CPs with existing networks have already made sunk investments.  The most 
relevant question is whether they would have an incentive to extend their 
network footprint if: 

a) Under the maintained hypothesis of the “greenfield” scenario there 
were never any wholesale products available at regulated terms; and 

b) There was a non-transitory increasing in price in the product under 
consideration. 

Whilst it is certainty true that the existence of sunk costs may give rise to 
incentives to delay investments and seek returns in excess of the cost of capital 
before investing, under the assumptions here, these incentives are largely 
absent.  The circumstances giving rise to incentives to extend footprint (e.g. 
lack of regulation and raised prices) are by hypothesis permanent in nature 
under the SSNIP test. 

112. In summary, the approach of looking at metrics of infrastructure competition is 
reasonable, as this ultimately sets a lower bound on the intensity of 
competition in a particular location regardless of the operation of any 
merchant market.  This approach is broadly justified by the “modified 
greenfield” assumptions.  However, at the same time Ofcom contends that 
there are other extreme and far-reaching implications from the “modified 
greenfield” assumptions.  These consequences include that the merchant 
market is turned off and so CPs must necessarily vertically integrated, in turn 
giving rise to scale and scope economies, such as benefits for CPs with larger 
footprints and ubiquitous infrastructure.  These implications are significant as 
they appear in part to justify certain aspects of Ofcom’s approach to 
geographical market definition, in particular the requirement that any area of 
competitive supply form a single contiguous area. 

4.2 Impact of geographical averaging and contiguity requirement 
113. Putting aside this question of how the “modified greenfield” assumptions as 

the logic basis for looking at infrastructure competition, we now turn to the 
practical matter of measuring the number of potential suppliers in a given 
location.  

Customer sites 

114. Ofcom’s analysis starts with a data set of sites of businesses with 250 
employees or more provided by Experian.  We understand that BT has 
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considerable concerns that this data is not representative of demand for 
business customers.63  

115. Clearly overall demand for business connectivity at a particular location cannot 
be assessed on the basis of the overall number of businesses present with 
more than 250 employees.  Ofcom acknowledges that it cannot consider sites 
that may have heavy communications demands, but few employees at that 
site.  Also, there may be areas where there are dense agglomerations of smaller 
businesses. 

Metric for local competitive conditions 

116. An important aspect of Ofcom’s analysis is the choice of geographical area 
over which local competitive conditions are assessed.  Because of the way in 
which Ofcom conducts its analysis, there is clear potential for the conclusions 
to be affected by the size of the geographical unit at which averaging takes 
place, as we demonstrate in this sub-section. 

117. Ofcom’s approach counts CPs (except BT) with flex points within 200m of a 
customer site and then averages this count across the postcode sector.  
Typically, a 4-digit postcode sector will contain many customer sites (as there 
are in total over 20 times as many sites as postcode sectors).  In order for the 
postcode sector to count as a “high network reach area”, this average must 
exceed two. 

118. The difficulty with Ofcom’s approach arises because competitively supplied 
customers (i.e. those within 200m of at least two CPs except BT) are necessarily 
clustered.  Given one competitively supplied customer, any other sufficiently 
nearby customer must necessarily also be competitively supplied.  Even if we 
took the extreme assumption that customers and flex points were simply 
uniformly spread at random, and so not clustered in any way themselves, the 
resulting competitively supplied customers would necessarily be “clustered”.   

119. If competitively supplied customers are clustered, the geographical area over 
which an average of the nearby supplier count is computed then becomes 
critical.  If particular, if this area is too large, then it may become unlikely or 
even impossible to find clusters of competitively supplied customers.  The 
metric (i.e. the average number of distinct suppliers within the dig distance 
with a given geographical area) provides an increasingly blurred lens as the 
area over which an average is taken increases in size. 

120. In practice, customers will not be uniformly spread out at random as we have 
assumed, but rather clustered into towns and cities; flex points in turn are not 
distributed at random, but rather located where there are agglomerations of 
customers.  These factors only serve to increase the degree to which 
competitively supplied customers will be clustered and increase the blurriness 
of Ofcom’s lens.   

                                                             
63 See Question 3 within §3.1 of BT’s response.  In particular, BT notes that the “Experian database is not 
stratified according to the relative importance of different businesses for business connectivity services”.   
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121. To demonstrate the sensitivity of Ofcom’s approach to the choice of the 
geographical unit of analysis, we have created some stylised illustrative 
examples based on random data.  In the examples below, we start by taking a 
hypothetical uniform 1km square.  Within this square, customer sites are then 
randomly located.  Network flex points belonging to three separate networks 
(red, green and blue) are also randomly located across the square.64  

122. Clearly these assumptions of random distribution of customers and flex points 
represent an extreme case, as there is no clustering of customers or tendency 
for flex points to locate close to customers.  These assumptions tend to reduce 
the clustering of competitively supplied customers and so provide the most 
favourable case for Ofcom’s metric to be independent of scale assumptions.  
However, as we demonstrate below, even in this case, Ofcom’s metric fails to 
spot clusters of competitively supplied customers unless the geographical area 
over which averaging occurs is made very small. 

123. We illustrate this with three examples: 

a) 45 customers with 3 networks each have 3 flex points; 

b) 75 customers with 3 networks each having 5 flex points; and 

c) 100 customers with 4 networks each having 5 flex points. 

The total number of flexible points is kept in a 1:5 ratio to the number of 
customers for broad comparability.  

124. Customers who are within 200m of network flex points of two or more 
different networks are shown in the figures below as larger dots (each with a 
surrounding 200m circle).   Although each example is one particular random 
representation of locations, there is nothing atypical about each example and 
most representations will demonstrate similar qualitative behaviour. 

                                                             
64 In practice, the location of network flex points is likely to depend on the locations of customers, which 
we have not modeled.  The simplification of assuming that network flex points are randomly located may 
lead to fewer customers falling within the build distance relative to more realistic assumptions, but this 
does not invalidate the point being made.  
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Figure 4: Location of customers and flex points (Case a) 

 
Total of 75 customers with 3 networks each having 3 flex points, 
resulting in 11 competitively supplied customers. 
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Figure 5: Location of customers and flex points (Case b) 

 

Total of 75 customers with 3 networks each having 5 flex points, 
resulting in 36 competitively supplied customers. 
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Figure 6: Location of customers and flex points (Case c) 

 
Total of 100 customers with 4 networks each having 5 flex points, 
resulting in 51 competitively supplied customers. 

 

125. We then subdivide the 1km square with a regular mesh of various sizes (a 5x5 
subdivision is illustrated above).  For each cell within the mesh, we compute 
the average number of distinct networks with a flex point within 200m of 
those customers within that area.  Where an area has an average value greater 
than or equal to 2, this is considered a “high network reach area”, as in Ofcom’s 
analysis.   

126. We then total up the number of customers falling into the high network reach 
areas.  This exercise is then repeated for different sizes of mesh.  The results are 
summarised in the three figures below.  The horizontal axes show the size of 
the mesh on which averages are computed (e.g. 10 subdivisions means a 
10x10 mesh overlaying the 1km square).   
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 Figure 7: Proportion of customers within high network reach areas (Case a) 

 

Figure 8: Proportion of customers within high network reach areas (Case b) 
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Figure 9: Proportion of customers within high network reach areas (Case c) 

 
 

127. These examples demonstrate a number of qualitative features that are typical 
of such analysis (and not sensitive to the particular random draw of locations): 

a) With a coarse mesh, due to the extensive averaging, we fail to identify 
any “high network reach areas” at all.  This is because even where there 
are a significant number of customers with multiple suppliers, these 
will be typically clustered in certain areas where there are multiple flex 
points, as can be seen from the diagrams.  Even if flex points and 
customers are uniformly located at random, competitively supplied 
customers will tend to be clustered, as any customer sufficiently close 
to a competitively supplied customer must itself be competitively 
supplied.  Averaging over large areas means that these clusters cannot 
be seen at all.  

b) This approach typically greatly understates the actual number of 
customers with a choice of two or more network flex points within 
200m unless very fine meshes are used.  In case c), we need at least an 
11x11 mesh until reasonably stable results are obtained.  In case b), 
results are highly dependent on the mesh size even with meshes up to 
16x16 (i.e. a mesh size of about 60m).  Case a) needs a mesh of at least 
9x9 to obtain stable results.65 

128. Therefore, we can see that the average of numbers of suppliers within a given 
build distance is a poor metric unless the geographical area over which 
averaging occurs is sufficiently small.  Indeed, this geographical area may need 

                                                             
65 The required minimum mesh size to obtain stable results varies with the particular random draw of 
locations chosen.  However, the examples shown are not atypical and generally quite fine mesh sizes are 
required (around 10x10 or finer). 
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to be significantly smaller than the build distance if the full picture with regard 
to the geographical heterogeneity of competitive conditions is to be observed.   

129. Using geographical areas for averaging not only creates a very ‘noisy’ metric, 
but also one that tends systematically to understate the proportion of 
customers who have an effective choice.  To the extent that there are localised 
areas in which there are a number of providers, interspersed with areas with 
fewer providers, it follows that the proportion of customer sites falling into 
high network reach areas must necessarily eventually decline as the size of the 
unit of geographical analysis at which averaging takes place becomes 
sufficiently large.  This is seen in the examples above, in that the proportion of 
customers falling into high reach areas can be zero for large meshes (i.e. 1x1 or 
2x2), even through the true proportion is substantial with smaller meshes. 

130. The examples above are stylised as we have made the extreme assumption 
that customers and flex points are uniformly located at random.  However, this 
assumption only serves to point up the problems with Ofcom’s metric.  Any 
reasonable metric of local competition should function correctly under these 
simplifying assumptions, otherwise it will not be able to cope with the more 
realistic case in which customers are clusters and flex points located close to 
customers, given rise to even greater clustering of the competitively supplied 
customers.  Therefore, these stylised examples demonstrate that Ofcom’s 
metric is not robust unless a very fine mesh is used and the results become 
unstable as mesh sizes increase, eventually systematically under-representing 
the proportion of customers in high network reach area once mesh size is large 
enough.  

131. Whilst postcode sectors provide, to some degree, an “adaptive” meshing (in 
that where there is a greater density of customers, postcode sectors will tend 
to be smaller) there must necessarily be a good deal of averaging occurring 
within Ofcom’s analysis, with about 22 times as many customer sites as 
postcode sectors.  Therefore, Ofcom’s analysis clearly contains a good degree 
of geographical averaging. 

Compounding effect of contiguity requirement 

132. Ofcom goes on to compound this problem of sensitivity to the choice of the 
scale of geographical areas on which “high network reach” is assessed by 
imposing a further requirement that high network reach areas should be 
contiguous with other such areas (i.e. not be isolated).   

133. Clearly this exacerbates geographical averaging.  The effect of a contiguity 
requirement is at least as great as doubling the size of the geographical area 
over which “high network reach” is identified, as we must always have at least 
two such areas together. 

134. Furthermore, the contiguity requirement makes it effectively impossible to 
create a reasonably interpretable metric of local competitive conditions: 

a) If a small geographical area is used, then this reduces the averaging 
problem discussed above, but then makes it much more likely that any 
high network reach areas identified could be isolated (reflecting 
competitive clusters) and so would be excluded due to the contiguity 
requirement; 
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b) Conversely, using a larger geographical area for analysis reduces the 
impact of the contiguity requirement, but as we have seen above 
tends to bias the analysis against finding high network reach areas at 
all, as this approach is too blurred to recognise competitive clusters. 

135. In our view, these issues make it impossible to draw any useful interpretation 
from Ofcom’s analysis, as we cannot discern what reasonable implication may 
be drawn from the average number of (non-BT) suppliers for customers in 
some postcode sector to be at least two and a similar condition being achieved 
in at least one adjacent area.  Even accepting that there are biases, we cannot 
exercise judgment or interpretation to strip these away, as the underlying 
metric of local competition conditions is so noisy. 

136. Ofcom has conducted some sensitivity analysis,66 but this is primarily in regard 
to the build radii that it considers when looking at data centres.  It simply has 
not considered how, given its geographical average and contiguity 
requirement approach, its analysis becomes highly sensitive to the choice of 
the geographical unit of analysis.  

Logical vs. geographical contiguity 

137. In addition to the preceding concerns about the measurement of local 
competitive conditions, there are more fundamental objections to the use of 
the geographical contiguity requirement, as it is unlikely to represent any 
realistic constraint on how CPs actually build their networks and offer 
competitive constraints on BT. 

138. It is reasonable to consider that there is, to some degree, an incremental aspect 
to network build, in that a CP is less likely to build a new local access network 
in any area far removed from its existing footprint.  Therefore, roll-out may 
demonstrate history-dependence, in that where a CP is already present affects 
the economics of where it might want to go next – what we might call 
“incrementalism”. 

139. However, it is then a large and unjustified jump to consider that this 
incrementalism means that footprints must necessarily be geographically 
contiguous and so expand only like a flood.  For example, to the extent that 
there are significant clusters of high-value customers, why would a CP 
necessarily serve all of the interstitial areas? 

140. This issue can be seen clearly in the definition of WECLA, as it excludes high 
network reach areas in Slough, where are there is a major cluster of large 
offices, including many high-tech companies.  This area appears to be 
excluded from WECLA purely on the grounds of lack of geographical 
contiguity.  However, there are real geographical features that would make it 
effectively impossible for an CP to deploy a footprint that would meet Ofcom’s 
contiguity criteria with WECLA, namely the Heathrow Airport site, the M25 and 
the many reservoirs lying to the west of Heathrow.  Clearly it is simply 

                                                             
66 See Annex 12 to Ofcom’s consultation. 
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impossible for customer sites or network flex points to be located in these 
areas.   

141. Therefore, simple geographical contiguity is an entirely unreasonable 
requirement on the overall area of competitive supply, as the Slough example 
demonstrates.  To the extent that it is reasonable to impose any particular 
requirement on footprints, this needs to reflect what might be called “logical 
contiguity”.  Any CP serving already serving WECLA might find it easier to 
expand westwards to areas such as the Slough business district than if it were 
not present already in London, but this does not amount to a requirement for 
simple geographically contiguity.  Jumps can be made from one area of high 
customer density to another. 

142. More generally, CPs are likely to see synergies in targeting business customers 
in business districts in major urban areas, not just London.  Not offering 
services in the interstitial areas is unlikely to be a significant disadvantage if the 
target customers are large corporates who are not in these areas.  Trunk 
networks connect these urban centres.  There are likely to be economies of 
scope in marketing services to corporate customers present in these areas; 
these scope economies do not require geographical contiguity of the service 
offer, only that service is offered in a sufficient number of locations where 
target customers are located. 

Urban centres outside London 

143. We note that application of Ofcom’s contiguity requirement does not, of itself, 
result in exclusion of dense network areas in urban centres outside London.  In 
these urban centres, there are dense network areas adjacent to other dense 
network areas. 

144. Ofcom’s argument for excluding these urban areas outside London appears to 
be that there are few customers in these areas already taking AI and MI 
services.   However, this is not a reasonable criterion to apply.  Ofcom’s analysis 
is attempting to identify the potential competition for customers at a particular 
location.  In this regard, current take-up of services is not relevant as such; this 
does not indicate much – if anything – about the choices available to those 
customers.  Greater take-up per customer site in London than in Birmingham 
may simply reflect differences in typical customers at those locations.  Of 
course, if lower take-up was the result of higher price or worse quality, this 
might be relevant to consideration of local competition conditions; however, 
we cannot infer this from looking at take-up alone. 

145. It is concerning that there are a significant number of consumer sites in these 
urban centres outside London where there are dense network areas.  As noted 
earlier, Table 40 in the consultation (reproduced in Figure 2 above) shows that 
there are about twice as many businesses in urban centres outside London 
that fall into these clusters of high network reach postcode sectors as within 
WECLA. 

Customer spend variation 

146. A glaring deficiency of Ofcom’s geographical analysis is that it does not 
distinguish at all between different customer sites with potentially very 
different spends on connectivity services at those locations.  It is quite 
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conceivable that spending by site on business connectivity might vary by 
several orders of magnitude.  This creates two problems. 

147. First, it is unreasonable to consider that dig distance is constant regardless of 
customer spend.  Where there is a high spending customer, this may drag in 
CPs, as it is economically to dig further. This is not considered at all.  Using a 
simple average dig distance will then systematically understate the proportion 
of competitively supplied customers. 

148. A similar argument applies where there are dense clusters of customers.  
Incentive to dig may be closely related to the over revenue associated with the 
cluster, not that of individual customers.  This is not considered at all in 
Ofcom’s analysis.  Indeed, if a cluster consists of businesses each with fewer 
than 250 employees, the sites would not even be present in Ofcom’s analysis, 
even though the cluster might be important as a whole. 

149. Second, Ofcom’s metric – the average number of suppliers within a certain 
distance of business sites in an area – places no weight whatsoever on the 
relative importance of customers.  As we understand Ofcom’s analysis, each 
customer site receives equal weight when computing the average number of 
suppliers.   

150. We could have an area in which the large majority of the spending on business 
connectivity in that area is accounted for by one large, competitively supplied 
customer, along with a small number of other non-competitively supplied 
customers with tiny spends.  This is a plausible scenario when using postcode 
sectors.  The presence of a few low spend customer sites could be sufficient to 
ensure that the average number of suppliers falls below the threshold of two 
(plus BT), even though almost all spending on business connectivity in the area 
is subject to competitive supply.  If this is indeed what Ofcom has done, this is 
a major concern. 

4.3 Measurement issues with market shares 
151. Having identified a potential area of competitive supply (i.e. WECLA), using the 

approach discussed in Section 4.2, Ofcom goes on to consider BT’s market 
shares inside and outside this area as a cross-check on the competitiveness of 
supply within WECLA.  This market share analysis is of importance, as a 
relatively high market share within WECLA for AI services is one of the main 
reasons for a UK-wide (except Hull) finding of SMP for AI. 

Cross-checking the geographical market boundary 

152. Ofcom has used market shares as a cross-check on its geographical market 
definition.  In particular, for those services where Ofcom finds that BT has SMP 
outside WECLA, but not inside, Ofcom compares market shares inside and 
outside WECLA.  This is possible as Ofcom has market share information at the 
postcode level (as for the geographical market definition exercise).  Where it 
finds a significant difference in market shares inside and outside this boundary, 
this is taken as confirming evidence that the geographical market boundary 
has been correctly identified. 

153. As far as we can tell, Ofcom’s approach is limited to a simple comparison of 
market shares inside and outside this boundary.  In particular, Ofcom does not 
appear to have attempted to identify the local ‘gradient’ of the market share to 
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confirm the geographical market definition, i.e. to find where market shares 
change most rapidly in order to identify a boundary across which competition 
conditions are most inhomogeneous. 

154. Unfortunately, Ofcom’s approach is of very little use in confirming that the 
geographical market boundary is correctly identified.  This is because moving 
the boundary back and forth will in practice have very little effect on the 
difference between market shares computed inside and outside the boundary. 

155. A simple example is to compare WECLA with an extended WECLA that, say 
included areas further west (e.g. business districts around Slough).  Let us call 
this extended area “WECLA+”.  Moving from WECLA to WECLA+ will have little 
effect on the interior market share if the extension is an area of competitive 
supply and so similar to WECLA.  However, the exterior market share will be 
very little affected, as the number of sites being removed from the exterior 
area is very small compared with the total number of sites outside WECLA.  
Therefore, both interior and exterior market shares will be broadly similar with 
both WECLA and WECLA+.  A comparison of interior and exterior market shares 
has very little discriminating power between alternative boundaries. 

156. The problem is worse still, as this test is clearly biased.  Suppose that, for the 
sake of argument, we have a sharp difference in market share between an 
interior competitive area and a much larger exterior uncompetitive one.  The 
boundary is correctly drawn and includes all the full extent of the competitive 
area, but none of the uncompetitive one.  Now consider perturbing this 
boundary (as shown in Figure 10 below): 

a) If we move the boundary inward, then provide the competitive area is 
reasonably homogeneous, the interior market share will not change 
much.  The exterior market share will change little as the already large 
exterior area is being enlarged only slightly in proportionate terms. 

b) Conversely, if we move the boundary outwards, then the interior 
market share will fall, with the rate of fall depending on the relative 
numbers of customers in the interior and outside areas.  This is 
because, in proportionate terms, the interior area is significantly 
affected by enlarging the boundary. 



Economic aspects of Ofcom’s proposals in the BCMR 39 

 

Figure 10: Perturbation of the boundary of the competitive supply area 

 
Therefore, we can see that where we have a small competitive area inside a 
much larger uncompetitive one, drawing a boundary and simply comparing 
interior and exterior market shares can only successfully identify that the 
boundary is not drawn too large (i.e. wrongly including some of the 
uncompetitive area).  It cannot identify if the boundary has been drawn too 
small (i.e. not including all of the competitive area), as the impact of this on the 
exterior market share will be small.  This is a worrying bias that Ofcom has 
failed to consider. 

Revenues vs. circuit ends 

157. In order to calculate market shares, Ofcom considered the number of circuit 
ends in each postcode sector, with each circuit end counted for that operator 
in the relevant postcode sector.67  Ofcom did not look at revenues when 
assessing market shares.  Each circuit end receives equal weight, regardless of 
the customer spend at that site. 

158. Ofcom noted that it was unable to ascertain revenues at a granular level.68 
However, apart from in the case of MI,69 neither did it attempt to use any proxy 
of spend (e.g. bandwidth).  This means that a site end may relate to an 
extremely large high-value site or to a small low-value site.  In this way, 
Ofcom’s analysis regards a CP with a number of circuits to the largest of end-
users as having exactly the same market share as a CP with the same number 
of circuits to the smallest of end-users, irrespective of the revenues generated 
by the various sites.   

                                                             
67 See A8.3 of Ofcom’s consultation. 
68 See §7.16 of Ofcom’s consultation. 
69 See §7.259 of Ofcom’s consultation. 
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159. This is a clear bias, as CPs other than BT will in the first instance target higher 
spending customers, but these are not given appropriate weight in computing 
market shares.  BT, in serving a large number of small end-users, may more 
often than not end up with a high relative share compared to other CPs who 
may focus on fewer customer sites, but those for mostly higher-value 
customers.  

160. This issue is a particular concern for AI services.  This is because the product 
market definition for AI is very broad (including all services up to 1Gb/s).  It is 
conceivable that within the AI category, customer spending may vary greatly 
indeed comparing the lowest and highest bandwidth services.  Ofcom has not 
considered any proxies for shares by revenue in the case of AI services. 

Measurement issues  

161. As BT notes in its response,70 circuit end counts may prove misleading a 
measure where there are significant variations in the way in which circuits may 
be used to meet essentially the same demand.  BT also considers there to be an 
inconsistency amongst the definitions of TISBO, AISBO and MISBO, meaning 
that different counts are considered in each market.   

162. In the case of AISBO, for example, BT notes that the access pipe is identified 
and counted but that end-to-end paths are hidden.  We do not repeat these 
arguments here, but note that there are significant methodological issues at 
question here.71 

163. We understand also that BT has considerable concerns about the robustness of 
data gathered from other CPs, in that the definition of leased line as dedicated 
capacity may cause CPs to exclude some services that might reasonably be 
included.72   

164. We also understand that measurement issues arise in respect of shares within 
regional trunk segments.  These are discussed in BT’s response (see §4.6 of BT’s 
response) so we do not cover them here again.  

Bidding markets 

165. Ofcom considers that "bidding markets" are not relevant.73  We would agree 
with Ofcom that arguments about bidding markets are often overblown and 
indiscriminately applied.74  However, there is an issue with the measurement 
of market shares within individual postcode sectors where these might contain 
only a small number of customers.   

                                                             
70 See §4.5 of BT’s Response. 
71 See §4.5 of BT’s Response. 
72 See §4.5 of BT’s Response. 
73 See §5.175 of Ofcom’s consultation. 
74 See “Markets with bidding processes”; an economic discussion paper prepared by DotEcon for the OFT, 
May 2007. 
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166. For example, consider an MI customer who is the only such customer in a 
given postcode sector.  BT's market share is necessarily either 0% or 100% 
depending whether or not it wins that customer.  Of course, if we average 
across many postcode sectors or track tender processes over time we can gain 
information about BT's average rate of success in winning tenders for such 
customers, which is roughly equivalent to market share in such a situation.  
However, if Ofcom applies a threshold, below which market share in an 
individual postcode sector needs to fall for that postcode sector to be 
considered competitive, then regardless of the intensity of competitive of the 
tender process, it will find that some postcode sectors are uncompetitive.  This 
is an artefact that arises with a threshold criterion and few customers in each 
geographical area (so market shares are noisy).  
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5 Conclusions 

Product market definition 

167. Ofcom does not appear to have enquired about substitution possibilities for 
customers in a neutral manner, considering how customers can be segmented 
according to their requirements and then, for each segment, what alternatives 
might be considered to meet those requirements.  The emphasis on technical 
characteristics of connectivity (e.g. latency, jitter etc.) cannot properly consider 
the substitution possibilities available to customers. 

168. The formulaic definition of leased lines as requiring entirely dedicated 
transmission capacity between fixed points automatically excludes 
increasingly common modes of providing connectivity such as tunnelling 
traffic using VPNs over the public Internet.  Where access tails have non-
contended capacity, such options may ensure transmission capacity is 
available with a high probability and may be an effective substitute for truly 
dedicated capacity for a large proportion of customers.  As Ofcom has not 
thought about how customers specify and buy connectivity, this has not been 
realistically investigated. 

169. An overemphasis of the role of interface standards has led Ofcom to separate 
markets for AI and TI services, despite the fact that there is likely to be 
significant one-way substitution.  If that market definition is maintained, then 
any SMP regulation of TI services needs to be cautious so as not to impede 
efficient migration from TI to AI services. 

170. Ofcom has entirely failed to take account of the interaction between product 
and geographic market definition.  This has significant practical implications 
both for MI services and for the AI product market, which is broad and includes 
services with potentially very different incentives to supply and so potentially 
very different competitive conditions at specific locations.   

Geographic market definition and identification of local competitive conditions 

171. The “modified greenfield” assumptions may boost some incentives to roll-out, 
not depress them, as Ofcom supposes.  The modified greenfield assumptions 
cannot be taken to imply that CPs with smaller footprints face insuperable 
disadvantages that might justify contiguity assumptions within the 
geographical assessment of competition. 

172. Defining a high network reach area according to the average number of 
different CPs’ flex points within a certain distance of customers in a postcode 
sector is sensitively affected by the geographical extent of the sector, with the 
sector needing to be quite small if clusters of competitively supplied 
customers are to be identified at all.  Therefore, Ofcom’s method for defining 
high network reach areas is unlikely to be reliable, as some very simple 
examples demonstrate. 

173. Dig distances cannot credibly be supposed invariant to customers’ spend, 
which is associated with bandwidth.  In particular, the wide product market 
definition for AI is highly problematic in this regard, as Ofcom’s method of 
analysis would not appear to permit the possibility that competition in high-
bandwidth AI has a different geographical pattern to low-bandwidth AI.  This 
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problem applies potentially even to a greater degree to MI services, where 
build-out incentives are likely to be much stronger than represented by 
Ofcom’s dig distances. 

174. There is no proper basis for Ofcom’s requirement that high network reach 
areas be geographically contiguous to be considered as potential areas of 
competitive supply. 

175. There is no proper basis for excluding from the market delineations islands of 
contiguous high network reach areas identified in urban centres outside 
London.  In aggregate there are about twice as many customers in these 
islands outside London as there are inside WECLA, so these cannot be 
considered insignificant.  

Measurement of market shares 

176. Market shares are calculated treating every customer end circuit as having 
equal weight, despite the fact that customer spend may vary dramatically.  This 
is likely to be a particular issue for AI services, given the wide product market. 
In this regard, Ofcom could have examined possible proxies of spend (e.g. 
bandwidth).  

177. Comparing the interior and exterior market shares of some geographical 
boundary is not a sensible cross-check that the boundary correctly delineated 
competitively supplied areas from un-competitively supplied ones.  Indeed, 
this approach is biased to draw such a boundary too narrowly if the exterior 
area is much larger than the interior one.  Ofcom may have addressed this 
concern by running sensitivity analysis on alternative boundaries of the 
geographical markets, or attempting to measure the local gradient of market 
shares.  
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2 Executive summary  
Ovum conducted a survey of the UK market for point to point data transport at 
bandwidths greater than 1 Gbps, [] surveying a cross section of market 
participants that both supply and utilize high-bandwidth services. For high-
bandwidth services, Ovum focussed on the most dynamic portion of the market, 
one that is attracting communication provider (CP) activity, and undergoing 
significant investment and dramatic change: the data centre market. 

[] 

Large-scale data centre capacity is operational [] as Figure 1, shows. Many types 
of organizations own and operate data centres, including communications service 
providers, Internet content providers, large-scale hardware-software vendors, 
system integrators, hosting-carrier-neutral data centre operators, and other private 
operators. Some companies, such as carrier neutral data centre operators, are 
quite public about their data centre capabilities. Others are very guarded about 
their data centre capabilities, due their client base and for security reasons. []. 
The data centres are populated with vast server and storage capacities; the servers 
typically have 1Gbps or 10Gbps network ports that in aggregate can create Tbps of 
network traffic. 

The second major dynamic, impacting the high bandwidth market, is the 
geographic extension and capacity expansion of the connecting fibre networks. 
Figure 1 shows the Level3 (Global Crossing) fibre footprint []The competitive 
network providers view data centres as key markets to serve, and will go to 
reasonable expense to extend their fibre into those data centres. Geo Networks, a 
UK-based dark fibre provider, connects to 108 UK data centres. The NYSE Euronext 
data centre is served by Zayo (AboveNet) and Level3. Colt is building a third fibre 
route into the NYSE facility that includes a lower latency and a more direct path 
eastwards out of the UK to the financial centres of Frankfurt, Zurich, and Milan. In 
addition to the expanding geographic coverage, there are two sources of capacity 
expansion underway. []. SSE has deployed 100Gbps wavelengths 
interconnecting data centres in Manchester, London Docklands, and Fareham; 
100Gbps wavelength-based systems can grow to 8Tbps when fully populated.  

[]Geo sells dark fibre pairs to the communications market, and its clients can 
utilize the entire capacity of a dark fibre pair if they desire. Akamai, using an 
earlier generation of optical network technology, has deployed forty 10Gbps 
wavelengths of over a dark fibre pair, at a fraction of the on-going cost of a 
traditional CP service.  

[]Private data centre operators such as NYSE Euronext use the term “carrierless 
networks”, which expresses a desire to utilize dark fibre and bypass traditional CP 
networks.  

[]All the participants in the market desire to procure high-capacity bandwidth at 
the lowest cost per bit, and competitors that offer dark fibre solutions can facilitate 
full multi-Terabit capacity at a minor premium over a traditional lit service, making 
them very cost competitive. [] 
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[]Figure 1: [] 

 

Sources: Ovum, Google Maps, Level3, []Pulsant, SSE, Ciena, Equinix, Sentrum, 

NYSE  

[] The geographic expansion of the data centre in the London region is mirrored 
in other key data centre cities such as Amsterdam, New York, Washington D.C. and 
San Francisco-San Jose.  

[]Manchester has experienced similar data centre and fibre provider expansion, 
and has multiple data centre operators led by Telecity. Manchester also has 
multiple metro fibre networks in operation, including Colt, Virgin Media, Level3, 
SSE, and Geo. Geo connects to six Manchester data centres, while SSE is 
interconnecting Manchester with 100G on its Terabit-capable network. 

City Fiber Holdings, a dark fibre provider in the city of York, has announced a plan 
to build fibre networks in the smaller centres of Bournemouth, Newcastle, Dundee, 
Bath, Derby, and areas of Essex.  

[] 
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3 Market description  

3.1  Services included1 
For the optical and high-bandwidth Ethernet market assessment, Ovum has 
included all services greater than 1Gbps and excluded those of 1Gbps and below. 
Ovum has included all services delivered over a WDM infrastructure and over 
native Ethernet access architectures, including: 10GE, STM-48, STM-16,16GFC, 
10GFC, 8GFC, 4GFC, 2GFC, and HD-SDI (we will refer to these as “Lit services”). 
Services of 1Gbps and below – E3, Fast Ethernet, 1GE, Escon, FDDI, 1GFC, ATM, 
DVB-ASI, SD-SDI, STM-4 and STM-1 – were not included 

One of Ovum’s starting point datasets is our Ethernet service forecast, a survey of 
retail Ethernet service volumes independent of serving architectures. In the study, 
Ovum also tracked the dark fibre market; dark fibre is a substitute mechanism for 
transporting high-bandwidth services. 1 Gbps and below have been excluded from 
the study.  

3.2  The emergent parallel supply chain 
Customers for optical and high-bandwidth Ethernet services are quite varied. Ovum 
interviewed “traditional” CPs, ISPs, IXPs, carrier-neutral data centres, content 
distribution organizations, broadcast media providers, and financial services 
providers, as shown in Figure 2. 

In some parts of the market, the traditional supply chain of carrier access 
wholesale supplier, and retail carrier serving an end customer remains intact. 
However, a parallel supply chain is gaining ground, particularly in the very high-
bandwidth portion of the market. The parallel supply chain structure involves a 
dark fibre provider (DFP), offering access, metro, and/or long-haul fibre directly to 
financial service providers, broadcast media providers, content distribution 
organizations, carrier neutral data centres, ISPs, IXPs, and other carriers. The 
supply of dark fibre directly from the DFPs to the end customer effectively 
bypasses the traditional wholesale-retail carrier structure. Once the end-customer 
has procured dark fibre and deployed optical network equipment they are 
operating an internal optical network. 

 

 

 

 

                                                

 
1 [] 
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Figure 2: The emergent parallel dark fibre enabled supply chain 

 

Source: Ovum 
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4 Methodology 

4.1 The “food-chain” analysis 
The Ovum study was based on a “food-chain” analysis of the high-bandwidth 
market, and we interviewed a cross section of both the supply and the demand 
sides of the high-bandwidth market. Ovum has utilized a food chain approach in 
other market study contexts. From a network equipment market perspective, 
Ovum repeatedly interviews CPs, network equipment providers, and components 
suppliers. Ovum has found in the past that each company has a view of a portion 
of the market, but does not have a complete view of the market as a whole. The 
food chain approach is our favoured method for developing as complete a market 
view as possible.  

Ovum interviewed [] companies in the optical and high-bandwidth market study. 
Every company interviewed has a view of one major portion of the high-bandwidth 
market. The CPs were []Their []role is to supply bandwidth connectivity to the 
communications market. We interviewed [] CPs, segmenting the group into 
those that have and do supply dark fibre on occasion and those that do not. [] 
largely follow the traditional CP model of not supplying dark fibre to the market on 
a commercial basis. Zayo (AboveNet), Colt, euNetworks, Interoute, City Lifeline 
and Level3 to differing degrees have in the past made dark fibre available to the 
market. Zayo (AboveNet) is the strongest dark fibre current proponent of dark 
fibre within the CP category.  

In addition to network operations, many CPs also have data centre based service 
operations. For example, Colt operates [] data centres in the UK and Europe, 
and actively pursues data centre expansion. CPs’ primary focus is operating 
networks, and they continue to pursue interconnecting high-value 
telecommunication sites such as data centres. CPs do prefer to sell solutions, a 
very comprehensive bundle of services, but will also sell more wholesale-orientated 
high-bandwidth services. 

The dark fibre providers were another very key category amongst the study 
respondents. In contrast to the traditional CPs, dark fibre providers are selling the 
most basic of telecoms commodities: dark fibre pairs. The sale of dark fibre is a 
particular niche in the wider telecoms market, and typically takes one of two 
forms: either traditional CPs sell limited amounts of dark fibre in cases of capital 
duress in order to raise or replace construction funds, or dedicated “pure play” 

dark fibre providers arise in limited geographical markets.  

Geo is the leading dark fibre supplier in the UK market, interconnecting 108 data 
centres, while City Fibre Holdings is an emergent dark fibre provider targeting 
smaller UK markets. [] Dark fibre suppliers disrupt the traditional CP business 
model by making a tremendous amount of capacity available to the market at a 
very low cost. Dark fibre providers typically have a limited operating area, which 
limits their impact on the entire market, but where they do operate their impact is 
substantial. Very low cost structure and low staffing levels enable dark fibre 
providers to operate their businesses on very lean revenues. 
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CPs and the dark fibre providers constitute the supply side of the high-capacity 
bandwidth market. Aside from data centre operators, most of the remaining 
organizations interviewed in the study represent the demand side of the high-
bandwidth market.  

Carrier-neutral data centre operators fall outside of the traditional supply side and 
demand side players. Carrier-neutral data centre operators such as Telecity, 
Equinix, and Interxion have a different business model in that they are supplying 
space and power for carrier interconnect and for wholesale and retail data and 
application  hosting, and have evolved into key telecom hub points. Connectivity is 
typically sourced by tenants through a CP who has existing fibre infrastructure to 
the site.  

London is an interconnect point for the world, and many global carriers have 
capacity into the key hub sites for the purposes of interconnecting with other 
global carriers. The carrier interconnection phenomenon initially occurred [].  
The carrier-neutral operators see only part of the market, in that they do know the 
numbers of fibres and carriers into their facilities. The exact capacities over the 
fibres entering their facilities can be opaque, however, in that they may not be 
terminating the fibres. The carrier-neutrals have visibility on the overall growth of 
the connectivity market due to their view of the growing numbers of carriers and 
other organizations entering their facilities, and their impact on physical space and 
power consumption. 

Systems integrators (SIs) are another category of data centre operator; they focus 
on providing both communications and IT solutions to their enterprise customers. 
Logicalis and Fujitsu, for example, focus on their ITC solutions, but also have a 
view of the basic connectivity into their facilities in support of their enterprise 
customers. SIs are motivated to sell more services to their client base, which 
further catalyses the bandwidth requirement. Logicalis has a combination of lit 
services and dark-fibre-enabled services supplying connectivity into its data centre 
facility.  

[]Fujitsu has an optical network equipment division and a civil engineering 
capability: it built the Level3 network in the UK, and retained its knowledge of the 
network. It is currently contracted to build the City Fiber network. Fujitsu is very 
well placed to run its own fibre network due to its construction, equipment 
development, and NOC capabilities. It purchased dark fibre from SSE to expand its 
internal network, which at 2,500km spans the UK. Fujitsu’s plan is to build up a 
multi-Terabit network with 100G wavelengths. It will work with the CPs as it needs, 
but it is essentially operating as a private carrier within the UK.  

Many companies start data centre operations by leasing space within a third-party 
data centre, and subsequently grow to a point where it becomes more economical 
to build and operate their own data centres. NYSE is one such organization, having 
built a 400,000 square foot data centre in Mahwah, New Jersey and deployed 
100Gbps wavelengths to support this facility. By controlling the complete data 
centre design and site selection process, the data centre site can be optimized for 
many parameters. NYSE, as a financial organization, is highly concerned about 
latency between key financial trading centres. NYSE’s Basildon site was chosen for 

its proximity to central London (albeit at a location outside of central London), and 
for its close proximity to the key financial centres of Europe. NYSE was a very vocal 
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proponent of dark fibre solutions, and based on its actions in the US, Ovum 
expects NYSE to lead in 100G technology adoption in the UK. 

The remaining companies interviewed were closer to pure consumers of high-
bandwidth services. [] Akamai’s business model is to interconnect its vast 

number of content servers to its local access partners. In the UK context, the 
largest number of local access partners comes together in the carrier neutral data 
centres in London’s Docklands. []Akamai []had to deploy its content servers 
further from the city centre, and rely on a dark-fibre-enabled metro network to 
transfer its content across London. 

LINX, London’s premier Internet exchange provider, is another key consumer of 
dark-fibre-enabled bandwidth. The LINX operation is housed in many London data 
centre facilities, and interconnection is via a dark-fibre-enabled network.  

[] Equipment providers are also participated in the market study. Cisco is a 
router, switch, and optical network equipment vendor that supplies the UK market. 
Vendors have visibility into equipment shipments, and do typically highlight when 
their newest technologies are being deployed. The key optical trend is the 
transition from 10Gbps-centric systems to 100Gbps-centric systems. Cisco is one 
the leading vendors in the market enabling the transition to 100G. 

In addition to the direct project interviews, Ovum also drew upon secondary 
research and interviews conducted as part of other Ovum research. For example, 
Ciena and Adva are two key vendors in the UK market, and they have deployed 
Terabit-capable optical network platforms for the data centre market worldwide. As 
Terabit-capable optical networks prove their worth in other markets, Ovum believes 
they will migrate to the UK market in a more substantial manner.  

Ovum made increasing efforts to track the data centre market worldwide. Although 
this is outside of the UK market, it does provide insight into general market 
directions. For example, [] operates a 3.8Tbps dark fibre network independent of 
communications service providers. SSE [] has deployed 100G wavelength 
capacity from Fareham to Manchester, built an 80,000 square foot data centre, and 
has sold dark fibre to Fujitsu’s data centre organization. HP has conducted data 
centre transformation efforts on behalf of its clients. Transformation efforts 
typically involve reducing the number of less-professional data centre operations 
into a smaller number of very professional grade data centre facilities. The original 
number of enterprise sites is still supported by a higher bandwidth and more 
robust network infrastructure.  

4.2 Estimating the high-bandwidth market 
Figure 3 shows an encapsulation of Ovum’s food chain analysis. 
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Figure 3: A Model to Estimate the Optical and High-Bandwidth 

Ethernet Access Market  

 

Source: Ovum  

Market estimates for the dark fibre market came [] from information supplied 
directly by the study respondents. [] For the dark fibre market estimate, Ovum 
built up both demand-side and supply-side views to establish a dark fibre market 
baseline, as shown in Figure 4. 

 

Figure 4: Methodology for Estimating Use of Dark Fibre 

[] 

Source: Ovum  

To build up the demand side, Ovum developed eight market segments aligning with 
our study respondents. 

 [] 

Based upon the study participants’ responses, each demand-side segment was 
assigned an ingress and egress bandwidth dark fibre bandwidth volume. Ovum 
apportioned the total data centre market across the [] data centre segments. 
[] The bandwidth product per segment was aggregated to develop the total 
dark-fibre-enabled demand-side view. 

Ovum followed a conservative approach to the market estimation, in that we erred 
on the side of under-sizing as opposed to oversizing the dark fibre bandwidth per 
segment. In a second conservative measure, Ovum assigned more of the data 
centres to the “smaller” segments, resulting in an overall lower market estimate. 

Similarly, the supply-side view was built via a bottom-up approach. The supply 
data points were drawn from information supplied by the study respondents. [] 

The individual segments were aggregated, and benchmarked against the demand 
side for both revenue and unit volume. For the dark fibre supply, a bandwidth 

[] 
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estimate was developed based on a very conservative utilization of the total 
bandwidth potentially available via a dark fibre pair. The dark fibre model is limited, 
in that growth can only come from additional deployed fibre pairs. Dark fibre 
customers can add bandwidth as they need, and the dark fibre provider does not 
have a growing revenue stream based on capacity. The dark fibre provider misses 
a revenue growth opportunity: more revenue for more bandwidth.  

Carriers have or are considering next-generation optical platforms. At the 
equipment circuit level, respondents reported 10Gbps cards only 2x of 1Gbps. If 
customers see near-term demand exceeding 1Gbps they are incentivized to jump 
to 10Gbps ports. All respondents reported continuing shifts from 1Gbps to 10Gbps. 
Some respondents cited further strong growth expectations. [] 
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5 Key Trends  

5.1 Today’s high capacity “lit” services market 
[]  

The traditional “lit” high-bandwidth transmission service relationship typically 
involved a large enterprise and a carrier. The carrier would typically interconnect 
and provide transport between the enterprise’s largest and most important sites. 
The high-capacity (greater than 1 Gbps) market, is based on fibre supply, as 
copper is insufficient to meet the bandwidth needs.  

[] CPs typically extend the network footprint on a success-based model, in that, 
once they have secured a sale to a customer, they rapidly extend their fibre-based 
network to that site. One London-based network operator stated that “fibred-up” 

buildings are being added at a rate of 5% per year. All providers replicate this 
model to some extent, and over time this adds up to a substantial base of fibre-
based connectivity. The CPs purposefully target the high-value sites, and spend 
less effort and resources on lower value, lower bandwidth sites.  

[] 

5.2 “Non-traditional” network operators must 
be taken into account 

Today, non-traditional telecom operators have become involved in the high-
capacity transmission market, and specialize in this dark fibre economy. There are 
two sides to the new segment of the market. The supply side consists of 
companies that supply dark fibre to the market on a commercial basis, the dark 
fibre providers (DFPs). The demand side consists of the companies that consume 
the available dark fibre. The supply side is straightforward in that there are 
typically very few dark fibre providers in a market. There are “pure-play” DFPs, 
and over the years some network operators have also offered dark fibre to the 
market on a limited basis.   

The demand side is a more diverse set, and continues to grow. Financial 
institutions have procured dark fibre for their internal networks and for 
interconnection to their partners and customers, while broadcast media companies, 
ISPs, IXPs, content distribution organizations, systems integrators, carrier-neutral 
data centres, and other private data centre operators are all utilizing dark fibre in 
the greater London market.  

Based on our market estimates, [] today’s dark-fibre-enabled market is 
materially significant and has an even greater future upside, as shown in Figure 5.  
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Figure 5: UK high-bandwidth forecast (Illustrative) 

  

Source: Ovum 

5.3  Utilisation levels 
Prior to the study, Ovum did suspect that some companies would utilize the high-
bandwidth, multi-wavelength potential of dark fibre to some extent. In fact, Ovum 
found companies utilizing the complete bandwidth potential of dark fibre and are 
operating “filled” systems of 40 wavelengths of 10Gbps and 40Gbps. Their costs 
have dropped dramatically to the detriment of traditional network operators’ 

revenues. Dark fibre has disrupted the already very competitive high-bandwidth lit 
service market.  

With today’s optical network (ON) equipment, a fibre pair can support 8Tbps of 
bandwidth transmission. In metropolitan core areas such as London, dark fibre 
providers sell a dark fibre pair at a modest premium over the price of a 10Gbps 
service. The traditional network operator model would be to charge for each and 
every 10Gbps service, but the dark fibre model requires the customer to lease a 
fibre pair and deploy their own optical network equipment to light the fibre. The 
dark fibre provider does not charge for incremental bandwidth: once a customer 
has paid for the initial fibre pair and optical network system, they do not need to 
pay a network operator for additional bandwidth.   

The net effect is that customers can have access to tremendous bandwidth (8Tbps) 
for fundamentally a fixed fee decoupled from cost per bit. The end customer would 
see additional charges for additional network equipment from the equipment 
vendor, but those are one-time equipment purchase charges not recurring monthly 
charges. 

There is a select group of customers that are strong and vocal proponents of this 
new regime, and have coined the term “carrierless” to describe the phenomenon, 
meaning that they have access to bandwidth transport services without a carrier to 
deliver the service. They do, however, have a dark fibre provider, and must 
manage, or outsource, the operation of the DWDM equipment at both ends of the 
fibre.  
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5.4  London is one of the largest global data 
centre markets  

Based on previous projects, and this current high-bandwidth analysis and 
assessment, Ovum has found London to be one of the largest and most 
competitive markets for data centres and data centre providers. This has created 
momentum and an ideal environment for the establishment and growth of the dark 
fibre provider service model, and has accelerated the growth of customers using 
this model.   

Combined with the select group of customers mentioned above, the data centre 
providers promote the use of the dark fibre providers. Creating the ecosystem 
means an ideal environment for the continued use and growth of dark fibre 
provider based, high-bandwidth services.   

5.5  The [] region of London extends well 
beyond the classic business centre core 

London has a number of distinctive characteristics that place it at the very top of 
the list of highly competitive, world-class telecoms cities. London is an 
interconnection point for carriers and ISPs from the UK, Europe, Asia, the Middle 
East and Africa, and North America. It also has aggressive financial, Internet, and 
media communities that have a long history of rapid technology adoption, as well 
as numerous fibre-based competitors.   

What has changed over the last few years is the geographic expansion of the 
highly dynamic region. The fibre-based network operators have extended their 
reach into the surrounding suburbs, well beyond the M25, and the data centre 
operators have begun to add data centre capabilities throughout the expanded 
region. The data centre operators were motivated by a number of factors, including 
avoiding the space, power, and cost constraints of central London.  

In Figure 6 the small grey circles represent data centre sites both within and 
beyond the M25, while the red lines are one operator's fibre routes.  
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Figure 6: Evolution of the highly competitive telecom region 

 

 

Sources: Ovum, Google Maps, Level3,  Pulsant, SSE, Ciena, Equinix, Sentrum, NYSE 

[Redacted] 

The wider competitive region extends from Basildon in the east to Reading in the 
west and from Milton Keynes in the north to Redhill in the south. Slough is also a 
notable data centre site; any site requiring these high-value bandwidth services is 
a competitive one, regardless of location. 
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6 High-bandwidth services market 
size  

6.1 The high-bandwidth lit services market 
[] 

Ovum estimates the value of the UK high-bandwidth (greater than 1Gbps) lit 
service market at £226m in 2011. Ovum also estimates the 2011 high-bandwidth 
lit services market by volume to be 9,900 end points, translating to 41Tbps of 
transport traffic, see Figure 7.  

Figure 7: Lit-service bandwidth in the UK market 

 

Source: Ovum  

Market sizing is typically conducted on a volume basis (by end points or ports) and 
a revenue basis. Comparing the lit service market to the dark-fibre-enabled market 
is a challenging “apples-to-oranges” type of comparison. Comparing dark fibre pair 
volumes to lit service volumes would not capture the bandwidth potential of the 
dark-fibre-enabled market. Comparing lit and dark revenues would under-
represent the magnitude of the bandwidth shift enabled by a dark fibre supply to 
the market. Recognizing these challenges, Ovum elected to use bandwidth as the 
measure to compare lit services to the dark-fibre-enabled portion of the high-
bandwidth market.  

6.2 Sizing the combined lit and dark fibre high-
bandwidth market from the demand side 

Ovum estimated the size of the dark fibre market from the demand side. The 
major consumers of dark fibre services have provided some guidance on the 
amount of capacity that they are currently utilizing. [] 
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6.2.1 NYSE Euronext 

NYSE Euronext is a dark fibre user. Its dark fibre motivators are compelling 
economics and the ability to rapidly turn-up additional bandwidth: the dark-fibre-
enabled model places service turn-up more directly under the NYSE’s control. NYSE 
Euronext’s physical locations are in Central London at the Interxion and Telehouse 
data centres, while its suburban data centre is located near a power substation in 
Basildon. Its core metro London network is interconnected with 50–90km of dark 
fibre links, and it has 0.5 Terabit of traffic on its greater London dark-fibre-enabled 
metro network, which equates to 50 10G circuits. The bandwidth on the NYSE 
London metro network has been growing at 25% year-on-year. The wavelengths 
are 10Gbps centric today, but NYSE expects to transition to 100Gbps wavelengths 
in the near future.  

6.2.2 Akamai: A content delivery specialist 

Akamai’s operational model is to co-locate at the major carrier interconnect points 
for access to all the major local network carriers, cable companies, and ISPs. 
However, in London it is “forced” to operate a metro network because it cannot 
deploy an unlimited number of servers in the key, centrally located interconnection 
facilities. Akamai’s London-based metro network is dark-fibre-based. It owns and 
operates the optical network equipment to light the dark fibre, a series of point-to-
point network links. It operates multiple links, each of which is operating at 40 
wavelengths of 10G, 400G per fibre pair. Akamai may grow wavelengths or bit rate 
in the future as the equipment economics to serve continuing bandwidth growth.  

6.2.3 LINX: The London Internet Exchange 

The London Internet Exchange has 400 members, 450 10Gbps ports, 450 1Gbps 
ports, and its peak traffic reaches 2Tbps. LINX physically resides in Central London, 
at the Telehouse, Telecity, and Interxion data centres. In addition, LINX also 
resides at the Telecity Powergate site and the Equinix Slough site.  

To interconnect its major central sites to their Powergate and Slough sites, LINX 
has constructed metro WDM network, utilizing dark fibre from Geo, Level3, “NTL-
Virgin Media”, and Colt. On six metro network links, the LINX metro network has 
been equipped with 320Gbps-capable WDM equipment.  

6.2.4 Dark fibre enabled market size 

Based on the study responses, from the lead consumers of dark fibre, Ovum has 
built up a demand-side view of the dark fibre market, as shown in Figure 8.  

Figure 8: Build-up of Ovum’s demand side view of the high-

bandwidth market, lead dark fibre consumers 

[] 

Ovum added back in our estimate of the overall lit service market to develop a 
view of the total high-bandwidth market, as shown in Figure 9.  
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Figure 9: Market of lit services & dark fibre enabled bandwidth 

 

Source: Ovum 

 

The London high-capacity market is uniquely competitive due to the fibre 
overbuilds dating back to the telecoms boom of the late 1990s. Although fibre 
overbuilds did occur in a number of US and European cities, London experienced 
particularly substantial fibre build-outs. In addition, the fibre plant pulled through 
the Thames Water right of way is a unique market phenomenon.  Ovum is aware of 
waste water rights of way being utilized for fibre deployments in limited cases to 
support FTTx initiatives, but we are not aware of a case that replicates the scale of 
the UK model, which connects many of the major data centres and key telecom 
interconnect points.  

[] 
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7 Conclusions 
[]London is a unique global interconnect hub, and as such has attracted global 
carrier attention. []:  

 Verizon operates a metro network in Greater London area.  

 AboveNet operates a metro network, and now has a deep-pocketed 
partner in Zayo, a US-based, fibre-savvy provider.  

 Level3 has merged with Global Crossing, creating a larger global entity.  

 Vodafone, international in scope and UK-headquartered, has merged 
with Cable & Wireless.  

In addition, Virgin Media and SSE Telecoms are key [] [CPs], while pan-European 
[] [CPs] such as Colt, euNetworks, and Interoute are also active in the London 
market.  [] 

[] [CPs] are aggressively pursuing [] the [] , high-bandwidth portion of the 
lit services market. This is due to their strategies of targeting the high-value 
customers, data centres, and telecoms interconnect sites. 

Ovum’s estimates put the value of the UK high-bandwidth (greater than 1Gbps) lit 
service market at £226m in 2011. Ovum also estimates the 2011 high-bandwidth 
lit services market by volume to be 9,900 end points.  

[] 

[] 

The use of dark fibre is widespread in London and is growing. Ovum’s view is that 
the dark fibre enabled market will continue to capture an increasing share of the 
high-bandwidth market as dark fibre providers (DFPs) extend their existing 
networks by adding more buildings and data centres, new DFPs begin operations, 
and existing DFP customers add capacity to their operational dark fibre based 
networks. [] 

The low cost per bit of a dark-fibre-enabled network becomes very compelling as 
the capacity utilized scales up. [] 

As the end customer’s bandwidth needs rise, the spread of the cost differential 
between the high-cost-per-bit carrier lit service and the low-cost-per-bit dark-fibre-
enabled network will increase.  

The vocal advocates of dark fibre will increase their utilization of dark fibre 
wherever possible. NYSE is an advocate of 100G technology, and will likely 
transition a portion of its network traffic by 2013. LINX also predicts a significant 
transition to 100G-based networks within a two-year timeframe. Dark fibre 
utilization will expand into many cities beyond the London metro. As City Fiber 
begins to operationalize its dark fibre offering, dark fibre consumers will gain quick 
access to new territories.  

The very competitive region of London has geographically increased in size to 
include all of the surrounding suburbs that house large-scale data centres and that 
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have multi-provider fibre-based connectivity. The major data centres and their 
fibre connections have a symbiotic relationship. Data centres need multiple fibre 
providers to ensure a competitive transport cost structure, and network operators 
and fibre providers want to connect into the highly attractive data centres to follow 
their customers’ desires for connectivity.  

 
The scale of the dark fibre phenomenon is unique in London. With a credible dark 
fibre supply, the customers of dark fibre will transition more of their bandwidth to 
this model. 
 
[] 
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8 ANNEX: Ovum comments post 
OFCOM´s BCMR publication  

8.1 Context 
Following the publication of Ofcom’s BCMR on the June 16, 2012, Openreach has 

asked Ovum to review the regulator’s analysis in the light of the findings of this 

study. 

This annex is structured according to three main sections. In the first section (8.2) 
we focus on Ofcom’s findings on the MISBO market (chapter 7 of Ofcom’s BCMR). 

In the second section (8.3) we focus on data centres (DCs), which we believe are 
central to the high bandwidth market. The last section (8.4) presents examples of 
DCs that should be considered. 

8.2 On the MISBO market SMP assessment 

8.2.1 On Market Share 

 Ofcom’s analysis in and following section 7.253 suggests that BT has a 
market share in MISBO market of c.50% country wide 

 Ovum estimates the UK high-bandwidth, greater than 1Gbps, lit service 
market to be £226m in 2011. 

 Ofcom defines MISBO  market as the market for as Multiple Interface 
symmetric broadband origination circuits greater than 1Gbit/s 
irrespective of interface, and services of any bandwidth delivered with 
WDM equipment at the end-user’s premises  (table 18 -  point 4.2) 

 It is worth noting here the assumptions that Ovum used in developing 
our estimates: 

 A great proportion of circuits are considered to be 

10G. 

 A number of large carrier-neutral data centres are 

based in the London/south east area. This 

stretches beyond the London area, outside the 

M25 to Slough, Basildon, Milton Keynes, and is 

outside the WECLA. 

 A significant proportion of this traffic is supplied 

through what we have called in our report the dark 

fibre model (some supplied by non-traditional 

value chains) of which BT owns 0%. 

 When conducting an overall assessment of the economic conditions of 
the market, Ofcom warns against the 47% market share of volume 
identified for BT at the national level, which should be treated with 
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caution. Ofcom also clarifies (7.291 and note 100) that there are in the 
market small CP-providing MISBOs, and large organizations and public 
authorities that are self-providing MISBO services. 

 As a result of our study, Ovum believes the impact on total market 
share of dark fibre is not negligible, and that Ofcom should reconsider 
its estimates in the light of the traffic generated from those data 
centres outside the WECLA. In bandwidth terms this could reduce 
estimates of BT’s share by up to 50%. 

8.2.2 On BT’s competitive advantage 

 Ofcom’s analysis in sections 7.268–7.272 suggests that BT gains a 
significant advantage from its network throughout the UK. In particular, 
Ofcom maintains that relative to its competitors, BT is likely to have 
network infrastructure closer to potential customers, and is able to 
serve customer faster and at a lower cost. 

 Ovum believes that BT’s competitive advantage in this market is not 

necessarily always evident, and that infrastructure duplication takes 
place to some extent with the development of a parallel supply chain. 

 The parallel supply chain structure involves DFPs providing access, 
metro, and/or long haul fibre directly to financial service providers, 
broadcast media providers, content distribution organizations, carrier-
neutral data centres, ISPs, IXPs, and other carriers. The supply of dark 
fibre directly from DFPs to end customers effectively bypasses the 
traditional wholesale-retail carrier structure. 

 Where utilisation is very high, a dark fibre customer will see annual 
cost savings  compared to traditional lit services. The price per Mbit 
can be substantially lower than in the case of lit services, which may 
well be a competitive constraint upon BT’s offer. 

 Demand from dark fibre comes from financial institutions, broadcast 
media companies, ISPs, IXPs, content distribution organizations, 
systems integrators, carrier-neutral data centres, and other private 
data centre operators. This is a very diverse set of users, with very 
specific needs: traditional telecoms supply models are unable to 
properly address their needs in terms of the capacity, reliability, and 
scalability of the services. 

8.2.3 On switching costs 

 Ofcom’s point 7.277 draws attention to the fact that MISBO services 

have high switching costs in consideration of their high value and 
volumes, their price structure, and the restricted technology 
compatibility of the network equipment.  

 In our study we observed that the high-bandwidth connectivity market 
is indeed characterized by high values and volumes, and by a pricing 
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structure with significantly high fixed costs and low incremental costs 
for additional bandwidth. These characteristics make the dark fibre 
model attractive. 

8.2.4 On the relevance of self-supply and routes spanning outside the 

WECLA 

 In sections 7.281 through to 7.283 Ofcom considers the impact of self-
supply, and whether it acts as a competitive constraint on BT. It 
concludes that, although it cannot qualify the precise extent of the 
constraint, it will not be substantial over the course of the next three 
years. 

 Ofcom states that it does not have data regarding the extent of self-
supply, although it is confident that this is limited. 

 In our study (Figure 4 in the main report) we estimate that dark fibre 
volumes will go well beyond the volumes currently delivered through 
traditional services. These volumes seem too significant to be ignored 
over the next three years. 

 Although the most important part of the market is focussed within the 
London area, in our study we have identified that there are a number 
of competitive routes outside the WECLA.  

 As reported in Figure 5 in the main report, many data centres are 
outside the WECLA. Fibre routes have been built into these data 
centres based on dark fibre services that bypass BT. 

 Slough, Birmingham, Manchester, and Basildon all have data centres 
and fibre networks that provide high-speed competitive services. 

 We recommend that Ofcom develops a better view on the size and 
extent of self-supply. 

8.2.5 On the prospects for future competition 

 In sections 7.284–7.285 Ofcom considers whether competition will 
develop in the market, and concludes that it will not become effective 
over the next three years. 

 From our study we believe that it is reasonable to expect demand to be 
concentrated in a small number of sites, including data centres and 
network hubs. It is therefore reasonable to expect that CPs will be able 
to build capacity to invest and compete directly with BT; in fact, this is 
already happening. 
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8.3 On data centres 
In this section we refer to Ofcom’s BCMR Con Doc, chapters 5 and 7 and annex 12. 

A detailed reference to Ofcom’s document is provided throughout this annex.  

8.3.1 Ovum comments 

 Data centres are an extremely varied universe. They include and are 
operated by carrier-neutral data centres, systems integrators, IXPs, 
and other private organizations. The key differentiators are size, 
number of co-located parties, and ownership. In our view it is 
appropriate to distinguish at least four categories of data centre: 

 DCs where there are at least two third parties co-

located. These have many carrier, ISP, and CDN 

connections, and are carrier hotspots (Telehouse, 

Telecity, Equinix, and Interxion). 

 Wholly owned by CPs. These usually have a few 

network connections to allow for the supply of the 

backbone fibre and global backbone, and also to 

interconnect with the various local metro networks 

(LEC BT, ATT Verizon/ Virgin). 

 Owned by systems integrators. These have 

multiple carriers and potentially dark fibre (Fujistu, 

Logicalis). 

 Private data centres, owned by large enterprises. 

These usually have two network providers and 

potentially dark fibre provider (Akamai, NYSE). 

 In our study we highlighted how data centres are important in the 
market place as more and more revenue-bearing applications are 
shifting to and being hosted at data centre sites. High-capacity 
bandwidth is shifting to data centres.  

 The major data centres and their fibre connections have a symbiotic 
relationship. Data centres need multiple fibre providers to ensure a 
competitive transport cost structure, and network operators and fibre 
providers want to connect into the highly attractive data centres to 
follow their customers’ desires for connectivity.  

8.3.2 Relevant points from Ofcom’s BCMR (annex 12) 

In its data centres analysis (in annex 12 of the BCMR) Ofcom identifies elements 
which would clearly distinguish data centres from other types of business 
customers. In doing so they considered circuits numbers, total bandwidth size, and 
network reach. 

Ofcom came to the conclusion that there is no key feature that clearly 
distinguishes data centres from other business customers. However, it is worth 
noting that: 
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 Ofcom recognizes in its analysis (A.12.22) that the connectivity 
demand for most DCs, including the smaller ones, is still considerably 
larger than the average business, but not so different as to warrant 
special treatment. 

 In its analysis, Ofcom takes account only of DCs outside the WECLA 
(A.12.23, note 85), specifying that it concentrates its analysis only 
where markets are not competitive. 

 Figures 83–88 plot distributions of DCs as a function of the circuit 
counts and bandwidth up to a maximum 20G and up to 200 circuits. 

 Ofcom recognizes (A.12.33 and A12.34) that there is greater 
competition in the supply of connectivity as total bandwidth and 
number of circuits supplied grows. However, evidence is considered 
weak and not robust over time (A.12.36). 

 It then concludes (in A.12.39) that: “the level of competition to supply 

large data centres and similar businesses could, in principle, be 

sufficient to justify a significant degree of pricing freedom for BT. 

However, for reasons explained above, a necessary condition for this to 

happen is that there should be an effective interconnection product for 

WDM services. Together with the inability to identify a clearly more 

competitive segment at present, the absence of an effective WDM 

interconnection product means that we do not propose variations to 

remedies now. However, once an effective interconnection product is 

available, the competitive situation may become clearer, and this may 

permit differential remedies to be applied in future.” 

8.3.3 Ovum comments 

In respect of the above points Ovum notes that: 

 The very fact that there is no clearly identifiable break point in either 
bandwidth or circuits counts that identifies DCs as opposed to other 
business customers should not be a rationale good enough to recognize 
that data centres are at the core of a profound industry transformation 
and therefore considered differently. Data centres are important in the 
market place, as more and more revenue bearing applications are 
shifting to and being hosted at data centres. High-capacity bandwidth 
is shifting to data centres. Their demand for bandwidth connectivity 
clearly responds to completely different dynamics from those in the 
traditional business market. Not recognizing such distinction would be 
incorrect. 

 Rather than relying upon on a single characteristic or a combination of 
distinctive features, such as bandwidth, network reach, and circuit 
counts, identifying data centres in the market place, Ofcom should 
consider identifying data centres, or at least the most relevant and 
competitive portion of them, through a combination of a qualitative 
factors. 
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 Ofcom analysis in annex 12 excludes DCs in the WECLA on the grounds 
of higher competition. However, it is unclear to us why DCs located in 
competitive areas should be excluded from the analysis. The ultimate 
objective of Ofcom’s analysis is to establish whether DCs are different 

from other business customers, regardless of where they are located. 
It would therefore be interesting to see whether Figures 83–88 of 
annex 12 would show any different trends. 

 Moreover, Figures 83–88 display the distribution of data centres by 
bandwidth and by circuit counts up to 20Gbps and up to 200 circuits. 
During our study we have come across total bandwidth capacities 
which hare much larger.. 

 Some examples of the DCs we are aware of are: 

 Interxion: newest data centre details – 1700sq 

meters and over 50 carriers are good data points 

(http://www.interxionlon2.co.uk/). 

 Telecity: Powergate expansion – 10,000sq 

meters(http://www.telecitygroup.com/TelecityGro

up-announces-new-capacity-plans-in-

London.htm). 

 Equinix: Equinix builds data centres that start at 

50,000sq ft, which would be over 5,000s meters 

(http://www.equinix.com/en_US/locations/emea/u

k/london-data-centres/). 

 Carriers AT&T and Verizon also have a number of 

London data centres that are a minimum of 1,000 

sq metres, but average more like 2,000 s. metres 

in London.  

 Once again, it would be interesting to assess whether Figures 83–88 
displayed different patterns if higher bandwidth (above 20Gbps) were 
taken into account. 

 Ofcom recognizes that as the bandwidth supplied to the site grows, it is 
more likely that the network reach criteria (at least 2 CPs in 200 or 
1000 meters) are met (see, for example, fig 90 of annex 12). It is 
arguable that such analysis is only partial, as it does not take into 
account how much of the total bandwidth of the market is supplied 
under competitive conditions. The rationale behind the development of 
a competitive market is that as bandwidth per site grows, more 
connectivity providers will be prepared to offer their services, to co-
locate within the DCs, and to dig longer distances to serve the largest 
data centres. Ofcom’s analysis is limited to looking at which proportion 

of DCs meet the network reach condition (CP presence within a 200 
metre or 1 km radius). However, it fails to investigate deeper in the 
relationship in between size (bandwidth or circuits per site) and actual 
or potential competitive provision of bandwidth connectivity. 

http://www.interxionlon2.co.uk/
http://www.telecitygroup.com/TelecityGroup-announces-new-capacity-plans-in-London.htm
http://www.telecitygroup.com/TelecityGroup-announces-new-capacity-plans-in-London.htm
http://www.telecitygroup.com/TelecityGroup-announces-new-capacity-plans-in-London.htm
http://www.equinix.com/en_US/locations/emea/uk/london-data-centres/
http://www.equinix.com/en_US/locations/emea/uk/london-data-centres/
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 Most importantly, it fails to consider that the real element for the 
competitive provision of high-bandwidth lies with the fact that CPs are 
increasingly co-locating within data centres, and using connectivity 
services from the same data centres. 

 In its conclusions (A.12.39), Ofcom stresses the lack of WDM 
interconnection products. However, interconnection within co-located 
CPs can take place at commercial rates within DCs. In our research we 
came across cross-connect services offered by DCs, facilitating 
interconnection within operators. 

 Ofcom should reconsider its conclusions around DC in the light of the 
above issues. In particular, in order to better estimate the level of 
competition within a DC, we would suggest: 

 conducting a market oriented review of the role of 

DCs today, aimed at identifying the various 

typologies of DCs in the market 

 conducting a deeper market investigation into size 

(bandwidth or circuits per site) and competitive 

dynamics (not just network reach but number of 

CPs co-located, and total bandwidth provided 

under competitive conditions). 

When reviewing Data Centres that are relevant to this market, Ofcom should 
consider the following characteristics: 

 Multi-tenancy: this is a fundamental characteristic which distinguishes 
data centres from the traditional or standard business users. A data 
centre is by definition an above-average concentration of customers 
and carriers all in one place. High-bandwidth connectivity will grow 
substantially in Data centres because they offer a focal point where this 
market can develop naturally. This is based on the very high 
concentration of business customers that they can offer. 

 DCs acting as network hotspots: In our interviews with carrier-neutral 
data centres such as Telecity, Interxion, and Equinix we found that 
there are over 30 different carriers with access to dark fibre networks. 
Data centres are becoming de facto network nodes for CP. 

 Peering points: DCs such as LINX that act as peering points tend to be 
large and act as network nodes.  

 Interconnection facilities: in our analysis we found that interconnection 
services can be offered commercially within the data centres. For 
example, Equinix has a program called “Marketplace” that encourages 

their tenants/customers to interconnect and buy services from each 
other. Equinix charges for the “cross-connects” to connect customers to 
each other including the carriers. This cross-connect is the physical 
connection (usually a fibre pair) to connect one network to another 
without using a local loop or incumbent carrier service.  
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8.4 Some examples 

8.4.1 NYSE Euronext 

NYSE Euronext is a dark fibre advocate. Its dark fibre motivators are compelling 
economics and the ability to rapidly turn-up additional bandwidth. The dark-fibre-
enabled model places service turn-up more directly under its control. Low latency 
is the key to supporting trading applications at micro-second speeds. The 
underlying fibre physical routing is therefore a requirement. NYSE’s physical 

locations are in Central London at the Interxion and Telehouse data centres, while 
Basildon is the location of its suburban data centre. The figure below shows details 
of the physical network configuration. The Interxion and Telehouse data centres 
are represented by the upper two boxes, while the EU DCs, the lower two boxes, 
are at NYSE’s Basildon site. 

Figure 1: NYSE Euronext Central London-Basildon physical network 

 

 

NYSE’s core metro London network interconnected is with 50–90km of dark fibre 
links. The transport interfaces utilized are almost 100% Ethernet; “classic” 

protocols have withered. Today, NYSE has 0.5 Terabit of traffic in its greater 
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London dark-fibre-enabled metro network, which equates to 50 10Gbps circuits. 
The bandwidth on the NYSE London metro network has been growing at 25% year-
on-year. The wavelengths are 10G-centric today, and NYSE expects to transition to 
100G centric in the near future. AboveNet serves the Basildon site; Level3 and Colt 
are also expected to serve this location in the near future, pending completion of 
their fibre link extensions. 

NYSE has also announced relationships with two optical network systems vendors 
that have 100G capable solutions. It has turned up 100G wavelengths in the 
greater New York City area, and Ovum expects 100G systems to become 
operational on the company’s network in the south east of England in the near 

future.  

With the 100Gbps wavelength systems deployed, NYSE Euronext, with its dark 
fibre network, would be in a position to grow into 8Tbsp of transport capacity. 

8.4.2 Telecity 

Telecity group operates a number of data centres in Europe; in the UK it operates 
data centres in London and Manchester. In most cases multiple carriers are 
involved, and all are currently considering upgrades to 100G. It is reasonable to 
believe that such upgrades will take place during the relevant time span for 
Ofcom’s current review. 

A good example of a new data centre is the newly launched Joule House in 
Manchester. This new data centre is carrier-neutral, and offers connectivity to 
seven carriers: Colt, Cogent, Sprint, SSE, Exponential-e, Level3, Sprintlink, and 24 
Seven communications. 

A number of these networks are considering moving into multi-Terabit backbone 
networks. For example, SSE Telecoms offers 100G capability from Manchester to 
London, named Liquid bandwidth “pay as you grow”. 
 
 


