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EXECUTIVE SUMMARY

This Policy Advisory has been prepared, to assist  in the development of a national policy, in the context of the European 
Digital Agenda (now the DSMeu), the government’s National Broadband Plan – Intervention Strategy (2015) and the current 
national debate on the provision of a broadband service to all areas of the State.

The Irish Academy of Engineering Taskforce members were drawn from practitioners in the broadband services industry. 
They examined the future needs in this field and distilled their findings into key recommendations, in the form of 6 Policy 
Advisories, under the following headings:-

\\  Targets – High Speed Broadband to all (page 3)

\\  Competitiveness (page 6)

\\  Maximising Use of Existing and Future Assets (page 7)

\\  “Last Mile” Issues (page 8)

\\  Funding & Need to Strengthen Regulation & Supervision (page 9)

\\  Measuring Success (page 11)

The scale of the task ahead, in providing a world class broadband network and service will be immense (e.g. “intervention 
Area” alone covers over 90% of the land mass of the country). The timescale involved will be short and the investment 
required will be significant*.

Experience to date tells us that a substantial contribution of Exchequer funding  will be required, combined with an 
independent dedicated public body empowered to drive the initiative, to achieve such a strategic, national objective. That 
it constitutes a vital part of the economy’s and society’s future cannot be doubted, and should be viewed as a further 
essential part of our nation building.

* Examples for Intervention Area (AI) for 750,000 addresses only:-

\\  Western Development Commission 2012  Report noted German cost of €2,900/connection.  
Thus IA could require investment of €2.175bn, from all sources.

\\ The Telecommunication and Internet Federation (TIF) estimate cost of €2.378 (for rural areas). 
Thus IA could require investment of €1,784bn, from all sources.

\\ Gigaclear (UK) estimate costs of £800 (approx €1,142)/connection. 
Thus IA could require investment of €0.856bn, from all sources.

(Sources: www.wdc.ie, www.computerweekly.com/news/4500255846, www.ftthcouncil.org)
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1.  TARGETS – HIGH SPEED BROADBAND TO ALL

to ensure the provision of a strategic, nationally 
important infrastructure.

Cloud computing is redefining how individuals, SMEs, 
large corporations and public bodies do business. 
Cloud-based services have lowered the barriers 
for start-ups, reduced costs and extended reach 
for SMEs and truly globalised large corporations. 
Without ubiquitous, high speed fibre broadband 
providing the advantages of speed, security and 
bandwidth, Ireland will continue to be in ‘catch-up 
mode’ and at a significant disadvantage, particularly 
the rural areas and those areas not served by such 
infrastructure and services.

The Internet of Things (IOT) has the potential to 
stimulate innovation and radically change the cost 
base in the delivery of many products and services. 
Ireland, if it has a first class telecommunications 
infrastructure, has the opportunity to lead in many 
areas of IOT including energy, manufacturing, 
medicine, education and public services but we need 
to develop a public infrastructure for IoT and this 
should be led by the State, seeing this as a public 
good.

In Ireland there has been an unfortunate history 
of pursuing a demand driven approach. It is now 
recommended that we move to the provision of 
a broadband service as a basic national public 
infrastructure, as is the norm for other utilities 
such as water, gas and electricity.

1.1 The European Digital Agenda (DAE – now known as 
the Digital Single Market EU – DSMeu) in 2014 set 
out a target for the delivery to all of at least 30Mbps 
download speed broadband service by 2020.

The Irish Governments’ National Broadband Plan – 
Intervention Strategy (2015) recommends a service 
that delivers at least 30Mbps download speeds and 
a minimum upload speed of 6Mbps (including during 
peak usage).

Achieving competitive advantage in an increasingly 
globalised world requires an information infrastructure 
that is provided ahead of demand, an infrastructure 
that reduces costs and stimulates innovation. The 
Global Crossing Initiative in 1999 positioned Ireland 
as a leading location for data centres and thereby 
enabled massive service exports by world leading 
companies such as Apple, Microsoft, Oracle, 
Google and a new generation of social media firms. 
Unfortunately, in the last 10 years we have been 
overly reliant on the private sector to deliver. In a 
sector like telecommunications, where returns are 
longer term and weighted to the public good, the 
private sector has not, to date, and is unlikely in the 
future, to deliver the required infrastructure, in the 
required timeframe and, in particular, in advance of 
demand. 

Heretofore the EU Commission did not approve of 
States investing in infrastructure in a competitive 
market, as the communications market was deemed 
to be. Where the market has failed to do so, it is 
reasonable to argue that the State may intervene 
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1.2 Application requirements and content provision will drive speed and bandwidth in the future, particularly the rapidly 
increasing use of cloud computing. Typical speeds by application are as follows:-

Speed Range
Online Application Example

Upload Download

500Kbps 1Mbps Email; Voice over IP (VoIP)

1Mbps 5Mbps Web browsing; Streaming music

5Mbps 10Mbps Telecommuting; Remote Education

10Mbps 100Mbps Telemedicine; Educational Services

100Mbps 1Gbps High Definition Video; Telemedicine

1Gbps 10Gbps Remote Super Computing; e-Government, Telemedicine Service Delivery

10Gbps 100Gbps “Big Science Applications”; Modern Data Centres.

Cloud computing will continue to generate rapid increases in the volume of data traffic. This, in turn, has 
fundamental implications for network technology and underpins the rationale for a fibre based national 
network.

1.3 Thus the Academy recommends that long term 
planning (30 years +) must inform the provision 
of Irelands’ strategic National Broadband Plan, to 
develop a national broadband grid (NBG). In this 
context ambitious “stretched targets” should be 
considered in order to future proof a resilient, robust 
NBG, which will enhance national competitiveness by 
staying ahead of rapidly growing demand. To date, 
our national broadband capacity has been a drag on 
competitiveness, because it has consistently lagged 
demand. 

As a starting point, a national target at the very 
least on par with our international competitor 
nations (see also Section 2.1), should be the 
national goal. Capacities in the order of those 
currently on offer from providers in the urban areas, 
namely 100Mbps to 360Mbps to the home, should 
be the initial target, recognising that the network 
equipment to provide particular speeds on a fibre 
network can be increased in stages.

Policy Advisory 1
\\ Develop a fibre based national grid to provide an available service of not less than 100Mbps to all homes and 

1Gbps to businesses (during peak times), with the capacity for provision of symmetrical connectivity of 1Gbps 
to every home and 10Gbps for businesses, at an additional, internationally competitive cost, where sought by 
the end user.
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1.4 Comments

(i) A peripheral nation such as Ireland, with an 
open, export orientated market economy, 
needs technology and economic comparative 
advantages. A leading broadband service, at 
internationally competitive prices, is one of the 
most powerful and affordable advantages we 
can put in place, in advance of demand.

(ii) Ireland will increasingly compete on the basis 
of availability and quality of talent in the coming 
decades. Technology and connectivity will 
play an ever larger part in allowing us to attract 
and retain the necessary talent by facilitating 
work/lifestyle balance in an age of ‘always on’ 
availability and the explosion in the number 
of employees with international or global 
responsibilities. 

(iii) In a recent (2015) survey of businesses, by Dr. 
Mary Moloney and Dr. Eamon Keogh of UCC, 
found that, after the provision of a clean, safe 
water supply, the availability of a high speed 
broadband service was ranked as their second 
priority concern.

(iv) High speed services facilitate the growth of 
knowledge-based industries outside of the 
major urban areas as well as within these 
centres, and are therefore a critical enabler of 
balanced regional development. While access 
by individuals to high speed broadband is similar 
to the EU average, at 71%, the coverage drops 
to 8% in rural areas, against an EU average of 

25% (EU Country Report Ireland 2016). Low 
rural population densities in Ireland should not 
be an insurmountable barrier, as has been 
demonstrated by Scandinavian countries’ 
successes in the provision of national services.

(v) Productivity and access to markets of all sectors, 
including education, tourism, SME’s, agriculture 
and public services, will be greatly enhanced.

(vi) Advanced broadband, widely available, can 
be combined with education and training in 
closing the “digital divide,” as well as the ‘urban-
rural divide’, to achieve improvement of social 
cohesion, participation and inclusion.

(vii) Internet usage has increased by 50% year 
on year for the last decade and, according to 
Nielsen’ Law of the Internet, this growth rate 
will continue for the foreseeable future. This 
indicates that by early 2020’s, the average user 
may require 500Mbps. Thus future infrastructure 
should account for a 30 year depreciation cycle. 

(viii) As the provision of more TV, media, business 
and general (cloud) computing activities, such 
as “software-as-a-service”, continue to be 
accessed through the internet, the demand for 
high speed broadband will accelerate at an ever-
increasing rate.

(ix) Access to high speed broadband should 
therefore be seen as a necessary infrastructure 
in developed societies and should no longer be 
viewed as a “demand led service”.

Access to quality broadband in rural areas remains a challenge
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2. COMPETIVENESS AND SUSTAINABLE COMPETITIVE ADVANTAGE

Policy Advisory 2

\\ Irish national broadband wholesale market pricing should to be brought into line with competitive EU market 
pricing.

2.1 Competiveness considerations should be at the 
heart of our national broadband policy because of 
the potential for broadband to impact strongly (either 
positively or negatively) on national competitiveness 
and sustainable competitive advantage. In the 
OECD’s Digital Economy Outlook 2015, it is noted 
that average and median advertised download 
speeds for Ireland (75.57 Mbps and 60Mbps 
respectively) are on par with the OECD average, but 
well below world leaders, such as Sweden (239/100), 
Japan (165/40). (See also previous comment (iv) in 
Section 1.4 and the reference to lower availability 
cited in Section 2.2 below). More worryingly, the 
DSMeu Scorecard 2015 records that “prices for 
fixed broadband in Ireland are almost double the EU 
average, when measured as a proportion of income”. 
For a country where 32% of SME’s sell on-line, 
against an EU average of 26% (DSMeu Scorecard 
2015), this is a serious competitive disadvantage.

2.2 In the same OECD 2015, report, Ireland is ranked 
24th out of 31 nations in a survey for fixed (wired) 
broadband penetration (by speed tiers). As noted 
in the National Broadband Plan – Intervention 
Strategy (2015), the governments of most of Ireland’s 
international competitors are investing heavily in 
their national broadband services and coverage. 
Again, the EU Country Report Ireland 2016 notes 
that broadband access in rural areas remains 
problematic, as last mile investments cannot be 
justified on a purely commercial basis. In this context 
the proposed government Intervention Strategy is to 
be especially welcomed.

2.3 However, pricing needs to be brought into line with 
competitive EU market pricing. Regional markets 
are underdeveloped and will struggle to develop 
adequately without substantial price rebalancing. The 
following example demonstrates how adrift pricing in 
Ireland has become:-

Rural 
Ireland1

‘book price’ €5.65 per meter per 
year for a fibre pair on MAN

Finland
as low as €0.03 per meter per 
year for comparative inter urban 
markets

London
€0.40 - €1.00 per meter per year 
per pair

Dublin
€1.00 - €1.20 per meter per year 
per pair

Netherlands

€0.1139 per meter, per single 
fibre, per year (kpn, regulated 
price www.kpn-wholesale.com/
media/604054/20150430)

The above suggests that the current Irish national 
broadband wholesale market places a significant 
financial disincentive to locating companies with a 
large data requirements outside of the greater Dublin 
Area (GDA). Unless there is some form of Exchequer 
support or cross-subsidisation, the cost of delivering 
fibre to rural areas will always be more expensive 
than Dublin.

2.4 The enforcement by the Com Reg Office of greater 
public transparency in the costings, operation and 
management of the wholesale and retail markets 
(with international benchmarking) and regularly 
reporting upon these in the public domain, can 
ensure that pricing may be brought into line with EU 
market norms.1

1  Example of a recent quote for a service to a town in the 
West of Ireland

http://www.kpn-wholesale.com/media/604054/20150430
http://www.kpn-wholesale.com/media/604054/20150430
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3. MAXIMISING USE OF EXISTING AND FUTURE ASSETS

3.1 The aim of any national broadband plan must be 
to ensure all State, State Sponsored Bodies and 
Public Services’ owned fibre networks are bought 
into or are available for productive use, where market 
forces have failed to do so. All such non-ISP State 
companies or bodies should be required to divest 
their fibre networks, but in such a manner as not to 
establish monopolies, or pool them as part of an 
open access wholesale network. There should be 
appropriate regulation to ensure these assets do not 
remain out of use. It may be necessary to restrict 
these public assets to dark services only, accepting 
that the State entities often have a monopoly 
on these routes, but by regulating pricing, allow 
multiple providers to deploy managed services in a 
competitive market.

3.2 The DCENR’s High Speed Broadband map is a 
valuable resource and should be maintained up 
to date and be widely published. Its value would 
be greatly enhanced if it were accompanied by a 
publicly-available condition survey of the underlying 
assets (if not already undertaken or planned).

3.3 Recently announced initiatives by the ESB – 
Vodafone JV (“Siro”) and Eir (formally Eircom), to 
extend broadband services into rural areas, together 
with the DCENR’s National Broadband Plan – 
Intervention Strategy, are very much welcomed. 
However, Ireland has in previous times been poorly 
served by incumbents who owned the copper wire 
service. Where the same organisation that owns the 
bulk of the back-haul network ends up competing 
with its own customers, unavoidable conflicts of 
interest will arise. Thus, the Academy strongly favours 
the retention of a controlling ownership share by 
the State of the proposed national network asset 
to be provided for the Intervention Area and any 
possible transfer thereto of existing assets from 
State, State Sponsored and Public Service Bodies. 

The divestments recommended in Section 3.1 (to 
become a national asset) should be accomplished 
in a manner such as to avoid a conflict with this 
recommendation. The examples of the Irish national 
electricity grid, UK rail network and Scottish Water, 
as nationally strategic assets that remain in public 
ownership, may be cited as local and international 
examples. A single DCENR-sponsored non-profit 
organisation, that has no end-user customers 
(or will divested any customers it may have), to 
control the back-haul network, is recommended. 

3.4 With respect to existing MANs, without intervention 
the incumbent operators would not have provided 
fibre to the towns around the country. They are 
now in place, have high pair counts in good quality 
ducting along useful routes and the focus ought now 
to be on ensuring that the State gets the best value 
to the economy from the MAN investments by having 
their infrastructures bought into more widespread 
use and improving their interconnectivity. These 
concessions are due for renewal in 2020, which 
presents an opportunity to deal with the pricing of 
services.

3.5 The model of cost effective, first class, open access 
carrier neutral networks (both State and private), 
should assist in optimising coverage while creating 
synergies and minimising duplication of expensive 
infrastructure. This model could support, facilitate 
and encourage strong competition at the service 
level, allowing operators to compete on the basis of 
innovative, high performance, cost competitive next 
generation telecom products and services. These 
new entities (Intervention Area, SIRO, Eir, et al) should 
be robustly and vigorously regulated monopolies, 
so as to ensure that they operate very efficiently, 
while also enabling them to source long term capital 
investment.

Policy Advisory 3
\\ All non-ISP State companies should be required to partake in the new entities envisaged or divest their dark 

fibre networks, to ensure those public or pooled assets are optimally employed.

\\ Both State and privately-created new networks should be maintained as open access carrier-neutral 
networks.
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4. “LAST MILE” ISSUES

(Last mile infrastructure is the access network that 
connects up home and business end users)

4.1 There are legitimate concerns that State intervention 
proposals and some private initiatives will place 
an over-reliance on wireless services to deliver the 
“last mile”, to connect more remote communities 
or properties. Wireless has real problems around 
its ability to scale to meet future needs, due to the 
Claude-Shannon Theorem limits (limits on available 
bandwidth). LTE-A takes us close to the theoretical 
limits. LTE-A will manage at most about 4bits/Hz 
for real world outdoor Line of Sight deployments. 
Capacity advances will come by virtue of making 
cell sizes smaller, with the cost of providing very 
high capacity wireless service escalating as the 
number of base stations required rises rapidly, where, 
indeed, feasible. A challenge point may arise with 
what vendors claim is theoretically achievable. These 
claims are based on dense urban deployments, 
which are ideal for Multiple-Input and Multiple-Output 
(MIMO) in radio, rather than Fixed Access in sparsely 
covered rural environments. On wireless systems, 
the “last mile” is shared between all users. An LTE-A 
operator with 100MHz of spectrum will have about 
400Mb of bandwidth to share between users of a 
sector. Additionally, no wireless operator can deliver 
100% coverage due to terrain, tree coverage and site 
availability. Crucially, wireless is not future proofed in 
the same way as fibre.

4.2 There is a real risk the National Intervention Plan 
may include an element of wireless for the last mile, 
which will only serve to prolong the digital divide. 
Wireless service is important and will continue to play 
a role, principally for mobile applications, however 
it should not be considered as a substitute for fixed 
infrastructure. Fixed fibre infrastructures can clearly 
be delivered universally, with significant ongoing 
operating and maintenance cost savings, given an 
appropriately long period to amortise the assets, 
as previously with electricity and the copper phone 
networks. A fibre based last mile solution is an 
infrastructure with a design life of 30 years (useful life 
can be much longer) that can scale to meet future 

needs, albeit with technical and financial challenges, 
not least the socio-economic benefits trade-off 
between a ubiquitous service and cost. 

4.3 It is true that there are technologies in development 
that deliver speeds in excess of 100Mbps on copper. 
However, the reach is very short (a few hundred 
meters line length at most) and G.FAST protocols 
have not yet passed international standardization. 
Due to the large number of one off houses in the rural 
area served by copper drop wire from the pole and 
the fact that G.FAST requires fibre to the pole, this is 
not deemed a suitable approach in Ireland.

4.4 It may be contended that MESH networks could 
be deployed, but there are fundamental issues with 
MESH networking for internet access. The biggest 
problem is that the radio spectrum is still shared. 
Thus spectrum reuse is very inefficient, unless the 
traffic is very “bursty” in nature. Mesh networking 
does have a future for things like sensor networks.

4.5 It is conceivable that, for some locations, a fibre 
based last mile might initially be hauled by licensed 
wireless infrastructure (e.g. off-shore islands, where 
the on island fibre network cannot at present be 
connected to national infrastructure via fibre). 
However, there should be safeguards built in 
requiring the operator to upgrade the backhaul 
provision once 80% peak occupancy is reached. 
Having a fibre-to-the-end-users solution in the 
intervention areas may also have a positive impact in 
competitive (predominantly urban markets) areas, by 
increasing customer demand for gigabit services.

4.6 Handoff from these wholesale last mile networks 
should be available regionally at a fixed, competitive 
monthly price per circuit without additional data 
transport charges. National handoff encourages 
national operators to build out to regional Point 
of Presence (pops), allows existing regional 
(predominantly fixed wireless providers) operators 
to easily transition their customer base to the new 
infrastructure and encourages keeping traffic in the 
region, where appropriate. 

Policy Advisory 4
\\ Only the provision of a fixed fibre infrastructure, with a design life of 30 years, can ensure the scaling 

necessary to meet future demands for the “Last Mile” access.
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5. FUNDING & NEED TO STRENGTHEN REGULATION & SUPERVISION

(iv) Assess compensation levels (if any) as may apply 
to State, Semi-State and public bodies for the 
dark fibre asset they may be required to divest.

(v) Examine and recommend on appropriate 
contributions by the Exchequer, major operators, 
service providers and end-users to the cost of 
fixed connections over a range of environments 
(i.e. cities, towns, villages, rural clusters, remote 
single properties by range of distances to 
nearest nodes, etc). Elements of localised cross-
subsidisation may have to be considered (as has 
been the case with other utilities), together with 
scales of service capacity where costs become 
excessive.

(vi) Comment, as a public guidance, on what may 
be deemed to be fair and equitable traffic 
tariffs ranges versus service levels, for IoPs and 
customers, together with a range of standing 
charges deemed justifiable for the return on 
investment in providing the National broadband 
grid (including any write-downs as the Exchequer 
may be required to absorb) and the costs of its 
annual Operations and Maintenance (O&M)

The independent public body recommended in 
Section 6.2 of this Policy Advisory would be the 
best body to undertake the above techno-economic 
appraisal, for what ultimately will be a political 
decision on our on-going nation building.

5.1 In the DCENR Report on their Intervention Strategy 
a number of funding models were examined for 
consideration by policymakers. There is a need for 
these studies to be extended to a detailed techno-
economic appraisal of the following issues, to allow 
informed decisions to be made in the development of 
the National Broadband service:-

(i) Establish the overall cost (including ongoing 
annual O&M costs) of developing a truly 
national core broadband grid, at the capacities 
recommended herein and an appropriate 
apportionment of costs between the Exchequer 
and any private sector parties required to be 
engaged in its implementation.

(ii) In conducting this appraisal the precedents 
encountered in developing the original copper 
telephony, electricity and gas networks should 
provide useful guidelines, together with 
experiences in comparable countries.

(iii) Establish in a transparent manner appropriate 
national back haul rates by geographic locations’ 
breakdown, as guidance for the national 
wholesale market.

International quality competitive broadband is critical to Ireland’s competitiveness
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5.2 Robust regulation of the dark fibre market is needed 
as on many existing routes effective monopolies 
exist, with a very high barrier to new entrants. 
Regulation must aim to bring Irish dark fibre pricing 
into line with well-regulated EU markets. Even in 
Dublin, where there is a competitive dark fibre 
market, prices are very significantly higher than 
comparable EU markets. There is an argument for 
more openness, transparency, rigorous auditing, 
inspection and reporting on the operation of the Irish 
wholesale market.

5.3 The DCENR can have a significant impact here 
by addressing the terms under which the MAN 
infrastructure is managed (see also Section 3.4). This 
is required to ensure that dark fibre is the primary 
product offering, with pricing at a price point that can 
maximise usage of the MAN infrastructure, where it is 
available. As noted previously, the operators of State-
controlled fibre assets should not be competing with 
their customers in the managed services space, 
except in instances where there is market failure.

5.4 A concern exists that Comreg is over-optimistic 
in terms of assuming that the market will provide 
solutions. Rather than compare the Irish solution 
with the UK market, it is recommended that a more 
active interest be taken in the broader European 
dark fibre market and how other EU regulators have 
been dealing with the natural monopolies that can 
occur along dark fibre routes, particularly in the highly 
competitive Nordic countries. Useful expertise may 
also be gleaned from the New Zealand example, 
where a single wholesale based “access” provider 
has been established to provide a common high 
speed broadband access to all retail operators.

5.5 Early action by Comreg is required to rectify the 
current situation where in-region rates (i.e. MAN to 
MAN) are often more expensive than national rates, 
due to lack of competition on these routes and the 
current regulatory environment under which the asset 
owners operate.

Policy Advisory 5
\\ Appropriate regulation of the dark fibre market is essential to bring pricing into line with best international 

competitive rates in an open and transparent market.
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6. MEASURING SUCCESS

Broadband infrastructure deployment and adoption 
needs to be actively and periodically measured in terms 
of progress and where necessary to adjust programmes 
and policies to improve performance in meeting goals, 
due to rapid, ever evolving developments in applications, 
technologies and services being provided internationally. 
Bringing together all of the national broadband 
stakeholders in a consultative forum is the first step 
required, with proceedings being published.

It is recommended that an independent public body 
with all the necessary technical and commercial 

expertise (such as a National Infrastructure Authority, 
recommended in the IAE’s recent National Strategic 
Planning Report), be established and be empowered to 
drive the ongoing development and roll-out of the national 
broadband service. This body should report annually 
on its infrastructure deployment progress and publish a 
national broadband performance scoreboard, against 
appropriate comparable international benchmarks. 
Quarterly update reports would be a welcomed 
development.

Policy Advisory 6
\\ An independent public body, with the necessary expertise, should be established to drive the national 

broadband development programme and the subsequent ongoing development of this vital infrastructure.
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TABLE OF ABBREVIATIONS

ComReg Communications Regulator

DCENR Department of Communications Energy & 
Natural Resources

ESB Electricity Supply Board

EU European Union

FDI Foreign Direct Investment

FWA Fixed Wireless Access

Gbps Gigabits per second

G.FAST Digital subscriber line (DSL) standard 
for local loops shorter than 500m, with 
performance targets between 150Mbps to 
1Gbps (high speeds only achieved over very 
short loops)

GHz Giga Hertz

Hz Hertz

IAE Irish Academy of Engineering

IDA Industrial Development Agency

IoT Internet of Things

ISP Internet Service Provider

kpn kpnwholesale, PO Box 30000, 2500GA, 
The Hague

LTE-A Long Term Evolution - Advanced

MAN Metropolitan Area Network

Mbps Megabits per second

MESH/WMN Wireless Mesh Networks – Network made 
up of radio nodes organised in mesh 
topology

MIMO Multiple-Input & Multiple-Output

OECD Organisation for Economic Co-operation 
and Development

SME Small to Medium Enterprise

UCC University College Cork

UK United Kingdom

VoIP Voice over IP
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