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Executive summary

The pandemic has confirmed the fundamental importance of broadband to the economy and

to our daily lives.

The purpose of this report is to investigate the current and future benefits of the National Broadband Plan to the Irish economy and society. These benefits are identified
across several categories, namely: economic, enterprise, societal, and individual benefits. Identified benefits are of both a qualitative and quantitative nature, and draw
on domestic and international research. Given the changing structure of the Irish economy post-Covid and the increasing importance of broadband, it is anticipated that
this will become an iterative process as the rollout of high-speed broadband continues in the coming years. The key findings from this research are as follows:

Broadband is increasingly
essential to our daily lives

The increasing importance of broadband to the way we live, work, socialise, shop and access public services has been placed under a
spotlight by the COVID-19 pandemic. Throughout the pandemic, broadband proved to be a critical infrastructure, keeping businesses
and the economy going, supporting education, and allowing us to stay connected with friends and family. Usage of broadband went up
significantly following the first lockdown, but the “digital divide" - the difference between those with access to high-speed broadband
and those without - was exacerbated by inequality between those who could work remotely and access services online and those who
couldn’'t because of the quality of their broadband connection.

Broadband is a vital part of
economic and social
development

High-speed broadband access is a key pillar of the European Commission (EC) strategy for economic and social development. It has set
an ambitious target for 2030 that all European households are to be covered by a “Gigabit” capable broadband network, meaning one
that can deliver download speeds of at least 1 Gbit/s (equivalent to 1,000 Mbit/s). Reflecting this, the new Digital Ireland Framework
sets a target of having all Irish households and businesses covered by Gigabit network no later than 2028.

Despite the benefits of
ubiquitous broadband
coverage, the private sector
will not deliver it alone

There are significant economic and social benefits that can be realised from ubiquitous coverage of Gigabit-capable networks. However,
the high cost of the infrastructure build required means that it is not commercially viable for the private sector to build networks in rural
areas. The market failure arises as the full range of benefits that come from ubiquitous high-speed broadband, such as enabling
digitisation of health and other public services, would not be realised by private sector companies building the network, who would only
get the benefits of the revenues received for providing services.

The characteristics of Ireland
make network rollout to rural
areas challenging for the
private sector

The unique characteristics of Ireland - its low population density, high proportion of rural households and its high proportion of the
population living in houses rather than apartments - are aligned with the factors that significantly increase the cost per premise of
rolling out high-speed broadband. The market has pushed coverage of Gigabit-capable broadband to its commercial limits. However,
there are currently almost 560,000 premises where the cost of rolling out the network is too high for the private sector, referred to as
the Intervention Area. These premises tend to be in rural areas, resultingin a digital divide. These and future new households will have
access to high-speed, reliable broadband through the investmentin the Intervention Area.

State intervention is crucial
to ensure that all citizens
can equally benefit from
high-speed broadband

The market failure resulting from the discrepancy between the full range of benefits arising from ubiquitous, high-speed broadband and
the benefits that accrue directly to telecoms operators was recognised in a 2019 decision by the EC, which noted the under-provision of
high-speed broadband to rural Ireland. Without intervention from the State, these premises are highly unlikely to be able to access high-
speed, reliable broadband and risk being left behind - both economically and socially.
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Executive summary

Ubiquitous fibre broadband is associated with a wide range of economic, enterprise, societal
and individual benefits

The National Broadband Plan

is providing high-speed and
reliable broadband to all

premises in Ireland, ahead of

EU 2030 targets

In 2019, the EC approved an initial plan to deliver a network capable of providing speeds of at least 150 Mbit/s. The network capabilities
have subsequently evolved, and today the commercial sector, together with the Stats's intervention under the National Broadband Plan
NBP will ensure all premises in Ireland will have access to download speeds of 1 Gigabit and more, in line with the 2028 target in The
Digital Ireland Framework. The NBP is being delivered through investment by commercial enterprises coupled with intervention by the
State in parts of the country where private companies have no plans to invest. It will bring access to high-speed broadband to 100% of
the population by 2026, with almost 95% of households having access to high-speed broadband by 2025. In doing so, the NBP will help
meet the EC 2030 target well ahead of schedule, improving Ireland’s international competitiveness. National Broadband Ireland (NBI) is
the company designing, building and operating the broadband network to deliver the NBP in the intervention area.

The NBP will contribute to
economic resilience

Lockdowns across the world in response to the pandemic caused severe economic shocks as many economic sectors were forced to
close. However, evidence suggests that online platforms played a role in mitigating economic shock during the lockdowns by supporting
remote working and the use of online marketplaces. The NBP will support a more flexible economy, strengthening Ireland’s resilience to
any future economic shocks, and supporting the transitionto a net zero society.

The NBP will address the

digital divide between urban

and rural areas

There is a clear counterfactual that if the State didn't invest in the NBP, there would be significant economic and societal opportunity
costs, including a persisting digital divide, reducing economic opportunities for citizens living in the Intervention Area. It would also lead
to aninability to fully implement digital transformation across the State, reducing the ability to increase efficiency and improve the
quality of public services. Without the delivery of the NBP, the State would not be able to meet several policy goals, including Project
Ireland 2040 and the Climate Action Plan. This would have negative consequences, holding back Ireland’'s economic growth and
reducing Ireland’'s competitiveness compared to other countries with more ubiquitous coverage of high-quality digital infrastructure.

Proportion of respondents saying the main reason they selected their current
broadband provider is because it is the only provider available in their area
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Executive summary

The National Broadband Plan is unlocking economic value and extending high-speed, reliable
broadband across all of Ireland

Ireland is a leader in high-
speed broadband rollout
compared to EU peers

Ireland ranks tenth among EU Member States in terms of access to Gigabit speed broadband. According to the EC, in June 2020, 58% of
Irish households could access broadband speed of 1 Gigabit or more, seven percentage points ahead of the EU 27 average of 51%. This
achievement - despite the geographic challenges of rollout in Ireland - is highly notable. The State’s mission-focus of providing high-
speed, reliable broadband to all households, businesses, and community facilities has likely “crowded in” private investment,
contributing to a greater focus by private sector providers on the economics of network rollout and how best to deliver more widespread
coverage in Ireland.

NBP rollout in Intervention
Area is already realising
benefits

Significant preparatory work is required to roll out a high-speed, reliable broadband network efficiently. NBI has been physically
surveying the Intervention Area since January 2020 and is now connecting businesses, schools and homes in the Intervention Area.
While these premises can benefit from high-speed broadband today, many of the most significant benefits of the NBP - such as economic
opportunity, resilience and social equality - are longer-term benefits to be realised once coverage is ubiquitous.

The State is investing to
ensure that benefits are
unlocked through the
adoption of high-speed
broadband

State policy and intervention aim to ensure premises are connected to a Gigabit-capable network, and not just ‘passed’ with fibre. The
NBP contract includes initiatives to stimulate demand among households passed with the network and also ensures a typical connection
charge for households of €100, preventing NBI from charging customers for civil works associated with a connection. Thisis in contrast
to many other countries, where government intervention only relates to the subsidy to '‘pass’ premises with the network resulting in
potential high costs for some consumersto cover the final connection. In Ireland, over €600m of the overall NBP subsidy is allocated to
covering the cost of connections, reducing barriers to high speed connection for the vast majority of households.

The NBP is already unlocking
economic value through
NBI's capital investment
programme, supported by
state subsidy

As of April 2022, NBl employs over 290 persons directly and over 1,100 jobs through its subcontractors. This number is expected to
double over the course of 2022. It also indirectly supports economic activity through its supply chain, partly through its extensive
capital investment programme (supported by the state subsidy) and partly as the wages generated by employees have a knock-on
impact on the economy through spending on goods and services by employees. In 2021, EY estimated that the infrastructure activities
enabled by the state subsidy and NBI investment will generate c.€500m in output in the Irish economy and a GDP contributionto the
Irish economy of €150m. This annual economic impact will grow as the rollout activities expand across the country in the coming years.

The NBP could yield
significant environmental
benefits

Increased prevalence of remote working, made possible in the Intervention Area by high-speed broadband, reduces the need for people
to commute and delivers environmental benefits by reducing carbon emissions. Analysis by EY shows an increase in remote workingin
the Intervention Area could reduce transport emissions by up to a tonne of carbon per worker each year. Additionally, a transition from
legacy copper telecoms networks to a next-generation fibre broadband network saves significantly on energy usage, bringing wider
environmental benefits.
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Executive summary

Economic benefits of the National Broadband Plan likely to be significantly higher in a post-
Covid world

An increase in remote

working could mean that the
benefits associated with the
NBP could be much higher

than initially anticipated

In 2019, the State commissioned a cost-benefit analysis to assess whether the NBP would yield a positive return to Irish society. The
cost-benefit analysis was positive for all scenarios considered, meaning that the benefits of the programme were deemed to be greater
than the costs. Since 2019, the assumed costs associated with the NBP have not materially changed. However, there have been some
significant economic developments that imply that the benefits associated with the NBP could be higher than initially anticipated. For
example, the COVID-19 pandemic has fundamentally changed attitudes to remote working. EY re-examined several of the 2019 benefit
assumptionsin light of the increase in remote working. The central assumptionin the 2019 analysis was that 20% of employees worked
remotely. Based on new evidence, a revised central assumption that 50% of employees will work remotely was modelled, generating
significantly higher benefits for households largely through time and cost savings from less commuting. In broad terms, the shift to
remote working in the Intervention Area can enable an improvement in quality of life, and generate economic benefits.

Updating assumptions

results in significantly higher
economic benefits for the

NBP of over €1.5bn

EY alsoreassessed other structural changes, such as increased online shopping and access to eHealth services, generating material
incremental benefits over and above those estimatedin 2019. The remainder of the assumptions were unchanged to provide a like-for-
like comparison with the 2019 analysis. The results show significant incremental benefits for the NBP over the 25-year appraisal period
with an increase in total benefits of up to €5.9bn compared to the 2019 estimate of €4.4bn. This increaseis primarily generated by the
structural shift to remote working in Ireland and the benefits that will accrue, in particular, to workers living in the Intervention Area
with relatively long commutes to their workplace.

Revised total estimated benefits for NBP Plan (€m) Revised residential benefits for NBP Plan (€m)
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Executive summary

Ubiquitous fibre broadband is associated with a wide range of economic, enterprise, societal
and individual benefits

Connectivity supports Better connectivity enables benefits for enterprises based in the Intervention Area, helping them innovate, expand their businesses and
business productivity and reduce their operating costs. Businessesin the Intervention Area connected under the NBP are able to access a wider market across
innovation Ireland and internationally. High-speed broadband boosts productivity by reducing downtime and fuelling greater technological

innovation, providing the digital infrastructure to support new technology adoption.

The NBP can drive balanced Improving broadband connectivity can bring new businesses and jobs to the Intervention Area and improve the productivity of

regional development businesses already located in these regions, reducing outages and enabling access to new technologies. It can also have multiplier
effects across the local and wider economy, supporting businesses throughout the supply chain and creating more jobs. A shift to
remote working in the Intervention Area could also attract more people to live there and equalise economic opportunity across Ireland.
Improved connectivity in Ireland can also attract more investment from abroad, including to rural areas.

The NBP supports Ireland’s Ubiquitous coverage of Gigabit-capable broadband would position Ireland as a leader in Europe in terms of digital transformation and
competitiveness on the world integration of digital technology, increasing its competitiveness on the world stage and attracting international investment.

stage
The NBP contributes to a The NBP provides people living in the Intervention Area with access to the same services as people across the rest of Ireland.
fairer society Connectivity can also have a positive impact on social isolation, allowing people to connect with friends, family and communities online.

The remainder of this report sets out the full range of economic, enterprise, societal and individual benefits associated with the NBP investment in the Intervention Area.
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Introduction

The importance of high-speed,
reliable broadband to the way
we live, work, socialise, shop
and access public services

has never been clearer.

The availability of ubiquitous, high-speed, reliable
broadband access plays a fundamental role in allowing
citizens and businesses to fully participate in so many
aspects of today's society and economy. High-speed
broadband access is a key pillar of the European
Commission (EC) strategy for economic and social
development and hence is a key strategic priority for
governments across the EU. The EC has a vision for a
single market across the EU where digital technologies
can enrich the lives of all citizens and where
businesses can compete and engage with the economy
on fair and equal terms. Ensuring fair and equal access
to high-quality digital connectivity has been a long-
standing priority of the EC, feeding into EU-wide
targets for the availability of fixed broadband access.

The transformative effects of the outbreak of COVID-
19, and the subsequent lockdowns, have placed a
spotlight on how increasingly essential broadband is to
our daily lives. Throughout the pandemic, we have
seen how broadband has proved to be critical
infrastructure, keeping businesses and the economy
going, supporting education, and allowing us to stay
connected with friends and family. Many people found
themselves doing more daily tasks online or trying
online services for the first time; for example,
shopping for groceries, working remotely or video
calling. Almost overnight, many people across the
State were reliant on their fixed broadband connection

National Broadband Plan | Benefits of high-speed broadband

Irish residential fixed broadband traffic (Gigabytes per quarter)
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to continue with their jobs and to support the
education of their children. Data from ComReg, the
communications regulator, highlights the profound
impact which COVID-19 has had on fixed broadband
traffic in the State from the start of 2020.

However, this acceleration of digital behaviours was
not uniform across the State, with those people and
businesses without access to high-speed broadband
connections being at a material disadvantage during
lockdown. This has led to inequality in how people have
been able to deal with the pandemic. Those without
access to high-speed connectivity have been unable to
access services to stay as socially connected with their
friends and family as othersin the State (e.qg. through

2021 Q2
2021 Q3
2021 Q4

video calling), to access online educational resources
and to continue their jobs effectively from home.

The increased demand for bandwidth and the digital
behaviours adopted during lockdown are likely to
endure across the State. Once people adopt services
like video calling and online content streaming, they
are unlikely to give them up. There has also been a
fundamental shift across the economy towards remote
and hybrid working. Without ubiquitous access to high-
speed fixed broadband, there is a risk of a growing
divide between those who can access digital services
and those who can't, which will be detrimental to the
economy and to society as a whole.



Introduction

Ireland performs well among
EU countries for coverage of
Gigabit-capable broadband,
despite having a lower-
density population.

The Government has set out an ambitious target for
2028 of having all Irish households and businesses
covered by a Gigabit network.! Gigabit-capable speeds
can be delivered via fibre-to-the-premise (FTTP) or by
cable networks that have been upgraded to use the
latest DOCSIS 3.1 standard. Upgrading cable networks
to Gigabit-capable speeds is akin to a software
upgrade as it utilises the existing cable infrastructure
connecting into peoples' homes. FTTP is akinto a
hardware upgrade as the network infrastructure
connecting homes (historically based on copper wires)
needs to be replaced with a fibre optic cable.
Therefore, FTTP has a higher cost per household than
upgrading cable networks.

According to the EC, in June 2020, 58% of Irish
households could access broadband of 1 Gigabit or
more, seven percentage points ahead of the EU 27
average of 51%, albeit with no indicator of network
reliability?.

Ireland ranks tenth among EU Member Statesin terms
of access to broadband speed of 1 Gigabit or more.
However, country-specific factors influence the
coverage of some of the top-ranked countriesin the
EU. For example:

» Malta and Luxembourg are small countries with
100% and 89% coverage of Gigabit- capable DOCSIS
3.1 cable networks respectively. Denmark has 68%
DOCSIS 3.1 coverage.

National Broadband Plan | Benefits of high-speed broadband

» Among EU Member States, Spain has one of the
highest proportions of the population living in
apartments rather than houses (65%, compared to
an EU average of 53%). Rolling out fixed networks
to apartments is less costly than rolling out to
individual households as multiple households can be
connected via a single connectioninto the building
(connecting individual units through in-building
wiring).

» Latestdata from Comreg show 2.4 million premises
have now been passed by FTTP or cable
connection, suggesting Ireland has moved higher in
relative to EU peers since 2020.

Ireland has the most rural population among EU
Member States, with 39% of Irish households classed
as rural, compared to an EU average of 16%. 3 Ireland
also has the highest share of the population living in
houses across the EU, at 92%.4 Cable networks cover
50% of Irish households, and the majority of these
were upgraded to DOCSIS 3.1 by June 2020 (with the
upgrade process startingin late 2019).

The characteristics of Ireland - its low population
density, high proportion of rural households and its
high proportion of the populationliving in houses
rather than apartments - are aligned with the factors
that significantly increase the cost per premises of
rolling out high-speed broadband. Ireland’s current
coverage of Gigabit-capable networks, well in excess of
the EU average, is therefore highly notable.

Coverage of >1 Gigabit broadband (% of households)
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Note: The Netherlands has very high coverage of gigabit-capable networks but
ranks near the bottom of the EU for access to Gigabit speed broadband. This is
due to Gigabit-capable networks being able to be constrained to sub-Gigabit speed
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Introduction

The NBP will address the
challenges of rural network
rollout to give full coverage
across Ireland.

While fixed broadband access in the State is
widespread, this is due to the historic universal
provision of fixed voice services and the copper
network being able to be reused for the provision of
broadband services. The copper broadband network
has evolved over time with upgrades to broadband
speed and quality occurring first at local exchanges (of
which there are ~1,200) and later by providing fibre to
the street cabinets. These upgrades have largely been
implemented where feasible to do so, with 93% of
households in the State able to access ‘fibre-to-the-
cabinet’ (FTTC) broadband.2

However, FTTC is reliant on the copper connection
between the street cabinet and the home, with speed
and reliability degrading significantly with distance due
to the physical properties of copper. The latest FTTC
technology (with 'vectoring’, which covers 63% of
households in Ireland and 25% of rural households)?
can deliver speeds of over 150 Mbit/s to those living
within ~300m of a street cabinet but this drops to
around 40 Mbit/s at distances of ~1km.> The average
distance between homes and the nearest street
cabinet tends to be greater in rural areas and hence
the existing infrastructure cannot deliver as high-
qguality a servicein rural areas as to those in more
densely populated areas.

The market has, with the upgrades to the existing
copper broadband network, done a lot to improve the
qguality and speed of broadband across the State. The
only remaining option to improve the fixed broadband
in such areas that cannot get a reliable, high-speed
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fixed broadband connectionis with FTTP, which can
provide significantly higher speeds than copper-based
broadband, regardless of distance.

FTTP deployment is, however, challengingin rural
areas. The factors highlighted on the previous page
(population density, rurality, housing stock
composition), along with local conditions such as
labour costs and the availability of reusable
infrastructure, all contribute to the costs of deploying
FTTP networks (on a per household basis) varying
significantly across countries. Within each country,
there is also significant variability of the rollout cost
per household. Unsurprisingly, dense urban
environments typically have the lowest cost of network
rollout due to the high concentration of homes limiting
civil works costs. Connecting the most rural
households can cost orders of magnitude more than
urban homes.

The relative high cost of FTTP deployment in rural
areas can lead to market failure. Significant economic
and social benefits can be realised from ubiquitous
coverage of Gigabit-capable networks, as we highlight
in this report. However, the high cost of the
infrastructure build required means that it may not be
commercially viable for the private sector to build
networks in these areas. The market failure arises as
the full range of benefits that come from ubiquitous
high-speed broadband, such as enabling digitisation of
health and other public services, would not be realised
by private sector companies building the network, who
would only get the benefits of the revenues providing
services. The market failure in respect of under-
provision of high-speed, reliable broadband to rural
Ireland was recognisedin a 2019 decision by the EC.

The challenging economics of rolling out high-speed,
reliable broadband in rural areas are unlikely to
materially change in the short to medium term due to
a large proportion of the costs of rollout being civil

infrastructure costs and the labour required to install
the network, which are unlikely to significantly reduce
in the future. This challenge is common across
countries. Without state intervention, thereis a
significant risk of a growing divide between urban and
rural areas across countries.

Recognising the wider economic and societal benefits
that can be realised from universal access to high-
speed broadband, the Irish Government is investingin
the National Broadband Plan (NBP) to provide high-
speed, high-quality and reliable broadband services to
all premises in the State. The NBP will provide
download speeds ranging from 500Mbit/s up to
1Gbit/s and more.

The NBP will be delivered through investment by
commercial enterprises coupled with intervention by
the State in parts of the country where private
companies have no plans to invest. It is intended to
bring access to high-speed broadband to 100% of the
population by 2028. This represents the largest
infrastructure project in rural Ireland since rural
electrification and will have a similar transformational
impact for driving social and economic equality
between urban and rural areas. National broadband
Ireland (NBI) is the company designing, building and
operating the rural state-funded broadband network.
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Introduction

The NBP has helped focus the
market on the economics of
rollout, resulting in a rapid
increase in high-speed
broadband coverage.

The original NBP, published in 2012, envisaged that
state intervention would be required to connect over
900,000 households and businesses across the State.
At that time, it seemed unlikely that the private sector
would deploy to these premises. Just under 700,000
households in Ireland are classed by the EC as being
rural, highlighting that the original NBP was seeking to
cover not only rural areas but also sub-urban areas
where the cost challenges of deploying FTTP networks
suggested that the private sector would not deploy in
these areas.

As shown earlierin this section, the private sector has
now covered up to 58% of households in the State with
Gigabit-capable networks. The NBP process since its
inception has contributed to a greater focus by private
sector providers on the economics of network rollout
and how best to deliver more widespread coverage in
Ireland, helping to drive innovation and to support new
business models. The State's mission-focus of
providing high-speed broadband to all households has
likely “crowded in" private investment. The increasein
the market focus on fibre broadband rollout since the
initial announcement of the NBP has reduced the size
of the Intervention Area to almost 560,000 premises
where there is true market failure.

For example, in 2017, Eir committed to rolling out
FTTP broadband to an additional 300,000 rural homes
that were initially judged to be part of the NBP
Intervention Area and delivered an additional 40,000
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premises. This commitment reduced the size of the
Intervention Area and meant that more rural homes
could benefit from high-speed broadband earlier and
without the need for state intervention. Additionally,
SIRO, ajoint venture between Vodafone and the
Electricity Supply Board (ESB), launchedin 2015,
making use of ESB's energy infrastructure to deliver
FTTP to more households on a commercial basis.
These developments have led to an accelerationin the
deployment of FTTP from 2017 onwards.

As can be seen from the chart, the acceleration of

FTTP has benefited urban areas more than rural areas.

The upgrade of the cable network has also primarily
benefitted people living in urban areas - of the
860,000 households in Ireland covered by DOCSIS 3.1

e RUral

2017 2018 2019 2020

Urban

networksin 2020, less than 3% are in the areas
defined as rural by the EC.

EC data shows that 27% of FTTP-covered households
overlap with those which can access DOCSIS 3.1 cable,
highlighting that FTTP deployment is largely
complementary. However, this also highlights that
some have a choice of competing Gigabit-capable
networks, but those in areas where it is not economic
to deploy networks are reliant on lower quality
broadband which may not provide a high-speed and
reliable connection. Therefore, these people are at risk
of being left behind in terms of access to reliable
services.
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Introduction

The State interventionin the
NBP will mean that Ireland will
meets its Digital Framework
target for ubiquitous access
by 2028.

Despite the critical importance of broadband
connectivity, many countries have struggled to meet
the targets set by the EC. In 2010, the EC set a target
to provide all Europeans with access to broadband
with speeds in excess of 30 Mbit/s by 2020. An audit
of this initiative conducted in 2020 found that only
52% of households had a connection with speeds of at
least 30 Mbit/s, while speeds in excess of this were
unevenly distributed, with a clear divide between well-
connected urban centres and remote rural areas.®

EU-wide performance against this target illustrates the
challenges felt by a wide range of countries of
providing universal high-speed broadband. Given the
economic unviability of private sector provisionin such
areas, many countries have adopted a similar strategy
to that of the NBP where governments have stepped in
to support funding of broadband infrastructurein
areas of market failure.

For example, in 2013, the French government
launched a national broadband programme, ‘Trés Haut
Débit". This plan sets out a commitment by the State to
invest in the provision of high-speed broadband in
rural markets that would not be commercially viable
for commercial operators, representing 45% of all
premises. The aim of the planis to provide all
households with a minimum broadband coverage of 30
Mbit/s by 2022 and subsequently upgrade to fibre
throughout the country by 2025.7 In order to achieve
this, it is expected that up to €20 billion of public and
private investment will be required.8
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As noted, the targets set by the EU for 2030 are even
more ambitious than those set in 2010 - for every
citizen to have access to a Gigabit-capable network.
Many countries across the EU will require state
intervention to meet these targets, and some may be
at risk of missing the targets.

Through the development of the NBP, the State is well-

positioned to achieve this target ahead of schedule as
outlinedin the new Digital Ireland Framework, with all
households having access to a future-proof, Gigabit-
capable network by 2028, two years in advance of the
EC target. As highlighted in this section, the
economics of broadband deployment would mean that
this target would not be met in the absence of an
intervention by the State.

The interventionin the NBP will therefore enable:

» All citizens having equal access to digital services
which can enrich their lives, reducing digital
inequality

» All businessesto be able to access the digital
economy and compete on fair and equal terms

» Meeting Digital Ireland Framework targets and
highlighting the strength of digital progress in the
State

» Greater economicresilience to deal with future
economic shocks such as COVID-19

» Providing the foundation to support a broad range
of policy goals, as set out on the next page
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Introduction

The NBP will play a key role in facilitating the success of a number of the Irish Government's

policy goals.

The NBP underpins the Irish Government's strategy across a number of key sectors including climate, agriculture,
education, transport, tourism, sustainable growth, jobs and health.

The connectivity delivered by the NBP will support a number of key policy frameworks:

Project Ireland 2040 and the National Development Plan

Project Ireland 2040 is the Government's long term overarching strategy to
enhance regional connectivity and competitiveness, improve environmental
sustainability and build a fairer, more equal Ireland. It is supported by the
National Development Plan 2021-2030, which details approved Government
investment to support progress towards the outcomes envisaged under Project
Ireland 2040.

The NBP is a key enabler for Project Ireland 2040, supporting balanced regional
development. The National Development Plan states that: “The NBP will play a
major role in promoting balanced regional development as part of a sustainable
and equitable post-pandemic recovery. Citizens and businesses in remote areas
will enjoy the same opportunities to benefit from a connected and digital economy
as those in urban areas” .8

Ireland has embraced the digital economy: it was ranked number five among EU
Member States countries by the European Commission in its Digital Economy and
Society Index* (DESI).? However, poor rural connectivity is holding Ireland back
and this means that communities across Ireland are not benefitting from new
digital opportunitiesin the same way.

Climate Action Plan

The NBP will support the Irish Government’s target of cutting greenhouse gas
emissions by 51% by 2030 and reaching net-zero by 2050 by enabling remote
working and creating new local employment opportunities, reducing commuter
transport energy use and emissions. Better connectivity will also reduce the need
for business travel and the associated carbon emissions, and can reduce the need
for physical goods (e.g. newspapers, DVDs).
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Remote Working Strategy

Ireland’s national remote working strategy aims to ensure that remote working is
a permanent featurein the Irish workplace in a way that maximises economic,
social and environmental benefits.

The NBP is an essential component to the success of the strategy, providing the
high-quality digital infrastructure to support remote working across all of Ireland,
regardless of where people live.

Rural Development Policy

The NBP is a key enabler for Ireland’s Rural Development Policy 2021-2025,
which aims to address the challenges facing rural areas and support rural
development.

The Rural Development Policy considers that high-quality digital connectivity is
essentialto support remote working in rural Ireland, to have a transformative
effect for rural businesses, farms, schools and communities, and to support social
cohesion and equality.

*Note: The DESI summarises indicators on Europe’s digital performance and tracks the progress of EU countries.
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Overview of the NBP

The Intervention Area covers the length and
breadth of the country.

As part of the NBP, the State will fund the roll out of high-speed broadband to
households and businesses in market failure areas, where private companies have
no plans to invest due to the relatively high cost of roll out. The NBP Intervention
Area comprises 96% of Ireland’s land mass and will ensure all premises have
access to high-speed, reliable broadband.

78% 22%

residential premises commercial premises

1%

of enterprisesin the Intervention
Area are in Agricultural sector
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Overview of the NBP

There is pent up demand for better
broadband in the Intervention Area, which
will be met by state intervention.

Average broadband speeds outside the Intervention Area are higher due to the
availability of fibre, cable and better quality copper broadband, allowing people to
access a range of services online. Despite extensive commercial investment
across the rest of Ireland, connectivity is much more limited in the Intervention
Area. Households in the Intervention Area are less likely to have access to fixed
broadband at home compared to households in the rest of Ireland, and are more
likely to say they would benefit from faster broadband. This disparity in access to
broadband demonstrates the enduring challenge of improving connectivity in the
Intervention Area in the absence of state intervention.

Proportion stating their household would
benefit from a faster broadband
connection

Proportion of households with access to
fixed broadband

92%

78%
4%

38%

Intervention Area Rest of Ireland Intervention Area Rest of Ireland
Due to the widespread availability of high-quality, high-speed networks,
households in the Intervention Area are more likely to have broadband
connections that are frequently slow or of unreliable quality than households
outside the Intervention Area, demonstrating the benefits of next-generation

broadband.

Data for all charts sourced from ComReg Broadband Connectivity Survey, fieldwork September to December 2020.
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Freguency of experiencing problems with broadband very often or often

26%
24%

9%
8% 9
’ [ 6%

4%

Slow Unreliable quality ~ Websites not Can't go online Emails fail

downloading

Intervention Area Rest of Ireland

While fixed broadband is the most important element of the communication
bundle across Ireland, mobile phones are more important for those in the
Intervention Area compared to those in the rest of Ireland. While mobile
connections give households some of the benefits of broadband, the network
providers face similar challenges to fixed connection providers. Mobile broadband
connectivity in rural areas is often poorer than in urban areas due to similar
challengesto fixed networks in the economics of network rollout.

Most important element of bundle

71%
57%
27%
11%13%
8%
: S 0% 1% 0% 3%
Fixed Mobile phone Paid or free TV Home landline Mobile Other
broadband telephone broadband

Intervention Area Rest of Ireland
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Overview of the NBP

NBI has been carrying out a detailed planning
exercise and is connecting homes
in the Intervention Area to its network.

Significant preparatory work is required to roll out a high-speed, reliable
broadband network efficiently. NBI, the company building the State-funded
broadband network in the Intervention Area on behalf of the Government, has
been physically surveying the Intervention Area since January 2020 and is now
connecting businesses, schools and homes in the Intervention Area.

Surveying Design

Physical surveys of townlands is
required to examine the existing
pole and duct network for inclusion
in the design

NBI carries out a detailed design
process. The NBP Unit in DECC
reviews and approves NBI designs.

Build

After the designs have been
approved, works start on
the ground to build the
infrastructure.

Build complete

NBI ‘pass’ the premises with fibre.
Consumer orders can be submitted
to retail service providers

Consumer orders received Consumers connected

Consumers are connected to high-
speed fibre broadband by retail
service providers

Retail service providers will receive
orders from customers

Source: NBI
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To accelerate the benefits of the State-funded network in the Intervention Area,
NBI has delivered high-speed broadband to specified Broadband Connection
Points (BCPs) across Ireland. The BCPs in public places will leverage the
connection through a range of initiatives, including free public Wi-Fiand digital
hub business centres where digital training, business information events and other
SME supports are organised. As of April 2022, there are at nearly 600 BCPs
installed.

As discuss further in Section 5 of this report, connectivity has proved vital for
education during the pandemic and subsequent lockdowns as schools across the
world closed. By 30 April 2022, NBI had installed 298 BCPs in primary school
schoolsin the Intervention Area, with 101 now connected and plans to connect
almost 680 in total by mid 2023.

The progress has been made despite the challenges posed by COVID-19, which
slowed down infrastructure projects across the world as issuesin the supply chain
made it more difficult to source materials and for engineers and other staff to
travel.

Progress to date

40 retail
service
providers

47,123
premises
available for
order

574 publicly
available BCPs
connected

175,330

premises with

actively selling build underway

services and
54 signed up
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Overview of the NBP

State investment will also ensure adoption of
high-speed broadband to unlock the benefits
of the NBP.

In many countries, state intervention to support rural broadband networks is
focused on providing a subsidy to ‘pass’ premises with the network. Customers
may have to pay an additional cost to cover the final connection. For some of the
most rural households, these final connection costs could potentially
disincentivise adoption of the new network. For example, the UK's broadband
universal service obligation requires BT to provide a ‘decent’ broadband
connection - with a download speed of at least 10 Mbit/s and an upload speed of
at least 1 Mbit/s - to eligible households. However, households may need to pay
to receive the connection depending on the cost of upgrading the local network.
If the total cost is £3,400 (c.€4,000) or less per premises, the customer will not
have to pay for the work. However, if the build cost is more than £3,400,
customers need to pay the excess costs to obtain the connection.

In contrast, the State interventionin Ireland aims to ensure premises are
connected to a Gigabit-capable network, and not just ‘passed’ with fibre. The NBP
contract includes initiatives to stimulate demand among households; for example
NBI must develop, specify, maintain and implement a Demand Stimulation
Project Plan, detailing Demand Stimulation initiatives. The NBP contract also
ensures a typical connection charge of €100 for households, providing an
affordable connection to premises passed by the new network.

National Broadband Plan | Benefits of high-speed broadband
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State intervention is expected to drive
significant economic benefits, bring new
opportunities to rural parts of Ireland and
attract investment.

In this section, we highlight the some of the economic benefits that State
interventionis expected to bring to the Intervention Area and wider society. While
many benefits can be identified and monetised, the infrastructure rollout will likely
yield other benefits (e.g. emerging technologies) in the long run which can not yet
be anticipated.

Structural changes triggered by COVID-19 could mean
the benefits of the NBP are higher than initially
anticipated

In 2019, following the submission of the Final Tender for a supplier to rollout to
the Intervention Area, the Irish Government commissioned a cost-benefit analysis
of the NBP.10 The objective of this cost-benefit analysis was: “to assess the extent
to which a State intervention to support the attainment of the primary NBP
objective of universal NGA (Next Generation Access i.e. high-speed broadband)
will yield a positive return to Irish society”.

The cost-benefit analysis considered a range of benefits, including benefits to
residential premises, farm enterprise, non-farm enterprise in the Intervention
Area, enterprise outside the Intervention Area and benefits to employment. It
weighed these benefits against the costs of the NBP to the State and to the
operator. The cost-benefit analysis was positive for all scenarios considered,
meaning that the benefits of the programme were deemed to be greater than the
costs. Under the central scenario, the ratio of benefits to costs was 1.43, i.e.
every €1 spent delivers €1.43 in benefits.

Since the final cost-benefit analysis was carried out in November 2019, the
assumed costs associated with the NBP have not materially changed. However,
there have been some significant economic developments since 2019 that could
mean that the benefits associated with the NBP could be much higher than initially
anticipated. Primarily, one of the key residential benefits considered in the initial
cost-benefit analysis was increased remote working. The COVID-19 pandemic has
fundamentally changed attitudes to remote working and significantly increased its
prevalence in many sectors of the economy, increasing the benefits beyond those

considered in the initial cost-benefit analysis. 20



Economic benefits

EY has re-examined some of the initial benefits captured in the 2019 analysisin
light of the impact of COVID-19 on the economy, appraising two new scenarios of
a Central and Lower Case*. The remainder of the assumptions for farming and
commercial enterprise benefits were unchanged to provide a like-for-like
comparison with the 2019 analysis. The results show a significant increase in total
monetised benefits to €4.6bn-€5.9bn versus the 2019 analysis estimate of
€4.4bn. Thisimplies the benefits of the NBP could be over €1.5bn higher over the
25-year appraisal period than initially estimated in 2019.

Revised estimated benefits for NBP Plan (€b)

7,000
5,877
6,000
5,000 4,639 -
4,413
3,000
4,838
2,000 3.663
2,597
1,000
2019 Model 2022 Lower 2022 Central

m Enterprise Residential & Employment
Source: DECC, PWC, EY

*Note: The Lower Case is a more conservative scenario compared to the core assumptions in The Central Case.
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Remote working the key driver of increased NBP benefits

The central assumptionin the 2019 cost-benefit analysis was that just 20% of
white collar workers remotely for 20% of the time. However, COVID-19 is now
expectedto lead to a permanent increase in the prevalence of remote working in
Ireland, according to recent industry and employee surveys. A national survey in
November 2021 of Irish employees across a wide range of sectors found that 65%
of respondents continued to work remotely, despite just 23% never working
remotely before COVID-19.11 The shift to remote working is unlikely to reverse
even when the pandemic is over: the survey found that the majority of
respondents (88%) would like to work remotely after the pandemic, either part- or
full-time. A business survey by IBEC, found almost three-quarters of companies
(74%) planned to introduce hybrid working in their organisations over the next 2-3
years.12 Given these significant structural changes, EY modelled the impact on the
benefits of the NBP through a number of channels. These are:

» Benefits to householdsin the Intervention Area through time and travel cost
savings

» Benefits to non-Intervention Area enterprises through reduced absenteeism
from Intervention Area workers

» Benefits to society through lower carbon emissions from reduced commuter
trips; and greater access online services such as GP visits, and retail outlets

EY's Lower Case made a conservative assumption that 50% of white collar workers
work remotely for 25% of the time, and a Central Case assumption that 50% of
white collar workers will work remotely for 50% of the time. Compared to the
initial cost-benefit analysisin 2019, updating these assumptions resultsin
significantincremental benefits of between around €261 to €522 per household
each year in the Intervention Area, largely due to travel time and fuel cost
savings.

EY also estimated the impact of reduced greenhouse gas emissions from fewer
commuter trips. This analysis was based on the number of car kilometres saved by
an average white collar worker at an annual carbon price in line public spending
code guidance. However, increased home energy usage reduces this net carbon
reduction. Assuming additional energy use for remote workers over a 6-month
autumn and winter period creates a disbenefit from increased carbon emissions,
but overall, a net carbon benefit of €10-20 per household is still generated by
remote working. The monetary cost of energy is assumed to be offset from
businesses to households, therefore generating no additional economic impact.
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Economic benefits

These assumption changes generate significantly higher benefits for the NBP over
the 25 year appraisal period. Total residential benefits increase from the €2.6bn
estimatedin the 2019 analysis to €3.6bn and €4.8bn in the Lower and Central
Cases. This is largely generated by commuter savings from the increase in remote
working in the intervention area, with more modest contributions from carbon
savings, eHealth access, and increased internet shopping (transaction savings).

Revised residential benefits for NBP Plan (€b)

4,765
291
684
3,590
175
547

2,524

922
295

2019 PWC Model EY Lower

EY Central

m Commuter Saving ™ Service Waiting = Transaction Savings ' Other Savings

Source: DECC, PWC, EY
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Alongside remote working, consumer behaviours have also shifted significantly in
access to public services such as health and the prevalence of online shopping.
The proportion of spending that is online has increased significantly, and while
equivalent data does not exist for Ireland, data for the UK suggests that the
proportion of retail sales that was online rose from 9.3% in 2012 to 19.2% in
2019. 13 The outbreak of COVID-19 has accelerated this trend, with data for the
UK suggesting that spending online increasedto 29.1% in 2021. Assuming a
similar progression of online spending in Ireland, EY modelled the impact of higher
online spending, increasing the 2019 cost-benefit analysis assumption of 10% of
household spending online to 15% and 20% in the Lower and Central Cases,
respectively. This resultsin increased benefits of between around €77 to €115
per household each year compared to the 2019 analysis.

Health benefits were not captured in the final 2019 cost-benefit analysis.
However, the impact of the pandemic has shifted some consultations online. While
thereis a lack of evidence in Ireland for eHealth services, the international
evidence is explored in further detail in the Societal Benefits chapter of this
report. In analysis, EY modelled the impact of shifting GP consultations online
based on an average of 4.3 visits per annum per person.!4 This resultsin an
annual benefit of €19 to €24 per household. Combined, these assumption
changes for online shopping and health generate a relativity modest €615m to
€770m in the Lower and Central Cases.

Remote working generates benefits for non-Intervention
Area enterprises

The 2019 cost-benefit analysis also considered the productivity benefits to
businesses outside the Intervention Area driven by remote workers living in the
Intervention Area. The analysis assumed a 35% increase in productivity for people
employed by businesses outside the Intervention Area who would be able to work
from home due to the NBI network rollout. However, since the initial cost-benefit
analysis was carried out, there has been significantly more data and analysis on
the productivity benefits of remote working. The evidence is currently
inconclusive, with some studies suggesting that productivity for remote working is
lower and some studies suggesting productivity is significantly higher. 1> Rather,
the benefits of remote working to households are likely to accrue in better work-
life balance and quality of life, through reductions in long distance commuting and
greater leisure time.
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Economic benefits

EY reviewed the analysisin light of the new evidence and concluded that a long-
term productivity gain could not be attributed to those who remote work.
Therefore, benefits are driven only by the assumption that remote workers had
reduced rates of absenteeism rather than any productivity boost. The results
show a reduction compared to the 2019 analysis, which found a benefit of 0.95%
of gross value added (GVA) per worker*. EY's Lower Case scenario resultsin a
lower - but still positive - benefit of 0.22% of GVA. The Central Case assumption
for the productivity resultsin a higher benefit of 0.28% of GVA due to the higher
volume of remote workers. These assumption changes generate lower benefits for
the NBP over the 25 year appraisal period than initially estimatedin 2019. Total
non-Intervention Area enterprise benefits fall from the €1.1bn estimatein the
2019 analysisto between €0.25bn and €0.3bn in the Lower and Central Cases,
respectively.

Revised Non Intervention Area enterprise benefits for NBP Plan (€b)

1,094

317
253

2019 PWC Model

Source: DECC, PWC, EY

EY Lower EY Central

*Note: Gross Value Added (GVA) is a measure of economic activity which can be viewed as the incremental
contribution to Gross Domestic Product (GDP).
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Remote working can support a larger, more flexible
workforce

While the cost-benefit analysis monetised the impact of increased remote working
for white collar workers in the Intervention Area, the realised benefits could
ultimately be greater. The ability to work remotely is particularly beneficial for
disabled people, parents and carers, and older people, who may currently like to
work but struggle to do so due to their commitments at home. Remote working
will also be formalised in legislation, with the Right to Request Remote Work Bill
2021 currently before the House of the Oireachtas, which will give both employers
and employees certainty on the rights and obligations of remote working in
Ireland.

By supporting remote working in this way, the NBP could expand the workforce
and unlock broader economic benefits. Research commissioned by Openreach
found that nationwide full fibre deployment in the UK, coupled with the cultural
change in remote working brought about by COVID-19, could bring nearly 1
million more people into the workforce by 2025 by allowing them to work from
home, including over 300,000 working-age carers, nearly 250,000 older workers
and 400,000 parents of dependent children. The study estimated that this
increase in participation would contribute £25 billion to UK GVA.16

In the longer term, a combination of the private sector and state investment in
universal high-speed broadband coverage could unlock similar benefits for Ireland,
bringing more people into the workforce. The research commissioned by
Openreach estimated a 1.3% increase in GVA driven by the increasein
participationin the workforce enabled by nationwide fibre broadband coverage.
Applying the same percentage to Ireland, and assuming equivalent benefits are
delivered, suggests that universal coverage of fibre broadband across Ireland
could contribute an indicative €4 billion to Ireland’'s GVA.17
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Economic benefits

State investment in the Intervention Area to date has
supported employment and economic growth across the
economy

While the benefits of broadband will largely be realised upon completion of the
rollout to all parts of Ireland, the establishment of the NBI entity to implement the
rollout is already having a significant impact of the Irish economy. Every time
thereis an injection of new demand into the economy, there is a multiplier effect.
This is because an injection of extra income leads to more spending, which creates
more output by firms, which continues throughout the supply chain. An economic
multiplier shows the total additional activity generated across all sectors of the
economy associated with a €1 increase in output by NBI. Key multipliersinclude
output, GDP and employment.

As of 30 April 2021, NBl employs over 290 persons directly, up from 175 in the
end of 2020. NBI also supports over 1,100 jobs through its subcontractors. In
addition to this, it also indirectly supports through its supply chain across the
country. The wages generated by these jobs also have a knock-on impact on the
Irish economy through spending on goods and services by employees.

Crucially the main economic impact of NBIs activities are through its capital
investment programme, supported by the state subsidy. In 2021, the
infrastructure activities enabled by the state subsidy and NBI investment will
generate c.€500m in output in the Irish economy, with an economic multiplier of
1.85x associated with this type of construction activity. The gross value-added
(GVA), or GDP contribution, to the Irish economy is estimated at €150m in 2021.
This annual economic impact will grow as the rollout activities expand across the
country in the coming years.
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Broadband can drive balanced regional development

The NBP is a key enabler for the objectives of Project Ireland 2040 and the most
recent National Development Plan to support balanced, sustainable economic
growth across the State, making opportunities available to both urban and rural
communities. Improving broadband connectivity can: bring new businesses and
jobs to the Intervention Area; improve productivity for businesses located there
by reducing outages and enabling new technology; and have multiplier effects
across the local economy, supporting businesses throughout the supply chain and
creating more jobs in the Intervention Area.

Limited analysis has been carried out to assess the economic impact of rolling out
high-speed broadband for Ireland. However, the UK has invested in state-funded
broadband since 2010/11 through the 'superfast broadband’ rollout programme -
capable of providing download speeds of at least 30Mbit/s, generally delivered
through a mix of copper and fibre networks. Despite having a larger population
than Ireland, the UK is facing many of the same issues as Ireland in rolling out
high-speed broadband to rural premises. Given the proximity and similarities
between the UK and Irish economies and the lack of analysis specific to the Irish
market, we have reviewed the economic impact of the UK's superfast broadband
rollout programme to understand the potential benefits for Ireland. The UK
programme of state-funded broadband has demonstrated significant value for
money. For example:

» In 2021, the UK Government commissioned an evaluation of the superfast
broadband rollout programme.!8 The report compared the cost of the
programme in terms of net public spending with the economic and social
benefits, which included local employment impacts, turnover, impact on firms,
wages, unemployment and house prices. The report found that the estimated
benefit to cost ratio was £2.70 to £3.80 per £1 of net public sector spending
based on its impacts between 2012 and 2019. Allowing for future economic
benefits to 2030, the BCR was estimated to rise to £3.6 to £5.1 per £1 of net
public sector spending.

» Previous analysis of the UK superfast broadband programme from 2018 found
that postcodes benefitting from subsidised coverage saw employment rise by
0.8% and turnover grow by 1.2%.1° The research suggested that the economic
impacts of broadband increase substantially with faster speeds.
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Economic benefits

We expect similar benefits will be realised in Ireland as a result of state
intervention but these benefits may be more transformational for the Intervention
Area than those seenin the UK study due to NBI's deployment of a broadband
network capable of providing higher speeds. The UK's superfast broadband
scheme focused on rolling out FTTC, which typically delivers speeds of 38Mbit/s or
higher, compared to the network rolled out by NBI, which will offer a minimum
download speed for its standard products of 500Mbit/s, with the option of
purchasing a 1Gbit/s product once the network is live.

Research carried out by Openreach for the UK indicates significant economic
benefits of rolling out full-fibre broadband. It published analysis suggesting that
nationwide rollout of full fibre in the UK could resultin a £59 billion boost to UK
productivity by 2025.20

Large investment programmes will contribute to
economic growth and can support recovery following
COVID-19

Governments across the world are recognising that large investment programmes
can stimulate economic growth and can support economic recovery following the
pandemic and subsequent lockdowns. The EU is providing funding to support
economic recovery and resilience through its €750 billion Recovery and Resilience
Facility. Connectivity is one of the key pillars of the plan, with the Commission
stating that it “encourages Member States to include in their recovery and
resilience plans investments and reforms aimed... at the fast rollout of very high
capacity networks".2* Accordingly, 20% of the €750 billion fund will go towards
high-speed networks.

The EC has endorsed Ireland'’s recovery and resilience plan, stating that “it will
enable Ireland to emerge stronger from the COVID-19 pandemic"”.?2 The
Commission's positive assessment was linked to the effectiveness of the Irish
Government’s plan to support digital transition, finding that the State planned to
devote 32% of its funding allocation to measures supporting digital transition,
including enhancing connectivity. But for full digital transformation, and to
maximise the economic benefits, all of Ireland will need to be connected, with no
one left behind. This is the role of state intervention.
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Migration of workers from urban areas to the
Intervention Area can boost the local economy and
improve problems associated with living in cities

A national survey in October 2020 of Irish employees found that 23% of
respondents would consider relocating to another locationin Ireland due to their
experience of remote working since COVID-19. The proportion of respondents
saying they would consider relocating in Ireland was higher in Dublin than in any
other region, at 29%.23

Migration of workers from urban areas to the Intervention Area, made possible by
digital infrastructure to support remote working, would drive local economic
benefits. New workers moving to the area would spend their salaries with local
businesses, creating more employment opportunities for local people and
boosting demand for local services. Increased demand would lead to increasesin
property prices.

More remote working could deliver other benefits by allowing people to live
further away from the places where they work. This could help to address higher
property costs and congested transport networks in areas like Dublin, as well as
addressing a lack of jobs and opportunitiesin the Intervention Area.

Broadband can develop a local digital ecosystem,
unlocking significant economic value

The state-funded rural broadband network can diversify the types of industries
locatedin the Intervention Area, supporting a local digital ecosystem. For
example, the network could support businesses currently located in the
Intervention Area to expand into new services or to manage their businesses
online. Additionally, state intervention could attract new businesses to the
Intervention Area, fostering start-up growth, driving an innovative culture and
increasing business diversification by providing the foundation for new service
offerings. While the current connectivity in the Intervention Area inhibits the
growth of e-businesses, access to FTTP broadband could support e-commerce
businesses, cloud computing and other online-based industries.

Small and medium sized enterprises (SMEs) in Ireland are leaders in digital: the EC
ranked Ireland first out of 28 countries for integration of digital technology, with
SMEs excellingin e-commerce.24 The NBI network will bring these opportunities
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Economic benefits

to the Intervention Area, balancing the economy across Ireland, fostering
innovation and entrepreneurship, which in turn would have local social and
economic benefits.

High-speed digital infrastructure contributes to
economic resilience

The pandemic caused economic shock across the world, with lockdowns to
manage the virus requiring shops and businesses to close. However, evidence
suggests that online platforms played a role in mitigating economic shock during
the lockdowns:

» Analysis by the Organisation for Economic Co-operation and Development
(OECD, anintergovernmental economic organisation) found that online
platform use increased markedly during the first half of 2020, when many
countries imposed lockdowns. The study found that countries with higher levels
of economic and technological development, easier access to infrastructure
and connectivity, better digital skills, and wider Internet use tended to
experience a larger increase in the use of online marketplaces, possibly
mitigating the negative effects on output and jobs of the COVID-19 shock.2>

» Analysis by the International Telecoms Union (ITU, a United Nations agency)
found that, while research on the contribution of digitisation to mitigate the
impact of pandemics is limited, initial analysis suggests that in the medium
term countries with top connectivity infrastructure could mitigate up to half of
the negative economic impact. The research suggested that the digital divide
was the primary limitation to the role of digital infrastructure in mitigating
some of the economic and social impacts of the pandemic.2®

The NBP will support a more flexible economy, strengthening Ireland'’s resilience
to any future shocks.
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The NBP could help drive cost benefits through the
retirement of the copper broadband network

As next-generation high-speed, high-quality networks are rolled out, operators
across Europe are increasingly looking to retire their legacy copper networks.
There are significant cost and environmental benefits to switching off and
removing the copper network. Analysis has found that copper switch off saves 40-
60% on energy costs and fibre saves 40-60% on maintenance costs.2”

Improved connectivity can attract more investment from
abroad

High-quality infrastructure is an important factor attracting foreign direct
investment (FDI), including transport infrastructure as well as connectivity.
Research suggests that broadband access is one factor positively associated with
the attractiveness of a given location for FDI.28 Partly due to this factor, FDI
generally clusters around cities and large towns, with few investmentsin rural
areas.

By improving connectivity across Ireland, the NBP could support more FDI. While
investors are still likely to focus on regional towns rather than fully rural areas,
more hybrid and remote working following COVID-19 could mean that people work
in regional towns but live in the nearby country and villages, with increased FDI
across Ireland supporting these opportunities. Improved connectivity could attract
different types of FDI to the Intervention Area, including more digital businesses
and services-type investment.

“We have a strategy of pursuing regionalisation where possible. We always give
investors the option of a location other than Dublin. But for FDI to grow out of
Dublin, we need to improve capital infrastructure across Ireland in the broadest
sense. Digital infrastructure needs to be available across Ireland at a quality that
can support enterprises of all types, so that companies don’t feel like they’re at a
disadvantage compared to being in the big cities.”

- IDA Ireland
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Economic benefits

Nationwide high-speed broadband could unlock digital dividends

Currently, free-to-air television is transmitted via airwaves, referred to as the
radio spectrum. Radio spectrum can be hugely valuable, particularly for mobile
use. For example, in 2012, mobile network operators in Ireland paid €854.6m for
spectrum to enable the rollout of 4G mobile services, of which €450m was paid to
the Exchequer in the first year following the spectrum auction.

In the long term, nationwide high-speed broadband coverage could provide the
speeds and reliability required to deliver television services to households using
the broadband network. This could enable further clearance of the radio spectrum
for mobile use, improving the coverage and capacity of mobile services and
resulting in valuable licence fee payments to the Government.

The counterfactual

Failure to address the digital divide would risk enhancing economic inequality
between urban and rural areas, denying economic opportunities to people and
businesses based in the Intervention Area, and reducing the scope for
rebalancing the economy.

This would have negative consequences across the whole of Ireland, holding
back Ireland's economic growth and reducing Ireland’'s competitiveness and FDI
compared to other countries with more ubiquitous coverage of high-quality
digital infrastructure.

As broadband has been linked to economic resilience, failure to invest in
broadband connectivity across the full economy could mean that the State is
relatively more exposed to future economic shocks compared to countries with
full coverage. The State could therefore suffer more economic consequences
(e.qg. deeper or longer recessions) as a result.

Conclusion: Economic benefits

The NBP is a key enabler for Project Ireland 2040, driving balanced
regional growth and supporting economic opportunity across the whole of
Ireland. Accelerating the economic growth in rural areas will contribute to
a more connected and equitable Ireland.

National Broadband Plan | Benefits of high-speed broadband



Enterprise
benefits

“29% of the total turnover generated by Irish
SMEs comes from online sales, almost three
times the EU average of 11%. On the other
hand, Irish SMEs are just near or below the
EU average when it comes to adopting other
‘e-business’ technology (e.g. supply chain
management, enterprise resource planning,
customer relationship management, radio
frequency identification, etc.).”

- Ibec, Reboot and Reimagine Campaign, May 2020 '




Enterprise benefits

Better connectivity will benefit enterprises
based in the Intervention Area, helping them
innovate, expand their businesses and reduce
their operating costs.

In this section, we outline the range of benefits the NBP is bringing to enterprises
connected under the plan. We outline the specific benefits to the agriculture and
tourism sectorsin two ‘deep dive' case studies.

High-speed, reliable broadband can allow businesses to
offer new services to new markets, both within Ireland
and to the rest of the world

Digitisation allows businesses to improve and diversify their products and services
and to expand the markets they operate in, opening up new opportunities. The
skills and appetite to support business digitisation are already present in Ireland:
the EC's Digital Economy and Society Index (DESI) 2021 found Ireland ranks
seventh among EU Members States for integration of digital technology by
businesses, which refers to the digitalisation of businesses and e-commerce.??

Ireland outperforms the EU average on a number of metrics for the integration of
digital technologies by businesses, particularly in e-commerce. Strengthin e-
commerce has numerous benefits for enterprises, allowing them to reach a wider
market by trading across Ireland and across borders with the rest of the world. By
broadening their markets, e-commerce businesses can benefit from economies of
scale, reducing costs and improving productivity.

However, the current lack of access to high-speed broadband is holding back
businessesin the Intervention Area and preventing them from realising the full
benefits of digitisation. The NBP will ensure these opportunities are available to
businesses across Ireland, cementingits place as an EU market leader.
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DESI 2021: Ireland country report, integration of digital technology

Indicator Ireland EU average
SMEs with at least a basic level of digital intensity 66% 60%
% SMEs
Electronic information sharing 28% 36%
% enterprises
Social media 44% 23%
% enterprises
Big data 23% 14%
% enterprises
Cloud computing 41% 26%
% enterprises
Artificialintelligence 14% 25%
% enterprises
ICT for environmental sustainability 67% 66%
% enterprises having medium/high intensity of
green action through ICT
e-invoices 19% 32%
% enterprises
SMEs selling online 32% 17%
% SMEs
e-commerce turnover 27% 12%
% SME turnover
Selling online cross-border 18% 8%
% SMEs
Source: EU Commission
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Reliable connectivity can improve
productivity through reduced
downtime and innovation

The full-fibre broadband rolled out by NBI is
significantly more reliable than copper broadband,
with far fewer faults and outages. Reducing outages
can improve productivity by reducing downtime
waiting for files to download and upload and by
reducing employee frustration with unreliable
connections.

Additionally, high-speed broadband can improve
productivity by fuelling greater technological
innovation for businesses in the Intervention Area by
providing the digital infrastructure to support new
technology adoption.

For example, high-speed broadband could allow
businesses to take advantage of ‘Internet of Things'
(loT) technologies, where a range of Internet-
connected devices, such as sensors, computing
devices, machines and objects, work together to drive
significant productivity improvements for businesses
by streamlining operations and automating processes.
loT connections are forecast to reach 24 billion
globally by 2025, with enterprise forecast to be the
main user of loT connections.3°

We discuss how new technologies like 0T could benefit
businessesin the Intervention Area in more detail in
our case study analysis.
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High-speed broadband can reduce
operating costs

Adoption of new technologies, as discussed above, can
reduce operating costs by making systems and
processes more efficient and by providing access to
scalable, cloud-based solutions. For example,
connected sensors can detect potential issues before
they occur, enabling predictive maintenance targeting
signs of trouble and therefore reducing maintenance
costs. Predictive maintenance can also reduce the
downtime of equipment, again resulting in operational
cost savings.

Businessesin the Intervention Area will also be able to
reduce staff travel costs, as improved connectivity will
make high-quality video conferencing possible. This
will also support businesses and workers in the
Intervention Area who wish to collaborate globally
with colleagues and clients.

Increased prevalence of remote
working across Ireland could widen
the talent pool for businesses based
in the Intervention Area

Businesses that make remote working an option for
their employees could open up the potential talent
pool beyond the Intervention Area, attracting talent
from across Ireland. This could ensure that businesses
in the Intervention Area benefit from the best staff for
all roles.

In Section 3, we set out the economic benefits of
remote working in connectivity supporting a larger,
more flexible workforce. Expansion of the workforce
can also benefit enterprises, broadening the talent
pool and allowing enterprises to benefit from the skills
of people who may otherwise find it challenging to
work due to caregiving responsibilities or disability.

We set out the individual benefits of remote working in
Section 6 of this report.

In the remainder of this section, we consider how
the NBP could benefit enterprisesin the agriculture
and hospitality sectors. As noted in the
introduction, these sectors are most relevant to the
majority of enterprises based in the Intervention
Area.
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Focus On: Agriculture

Around 66,000 enterprisesin the Intervention Area
are in the crop and animal production, hunting and
related services sector, representing 71% of all
enterprises and 14% of all premises in the Intervention
Area. On this page, we demonstrate some of the
cutting edge technologies, enabled by high-quality
fixed connectivity, that are used by leading
enterprisesin the agricultural sector.

On the following pages, we consider the benefits of
high-speed broadband for enterprisesin the
agricultural sector and how these benefits could be
realisedin future.

Technollogy n farming can help farmers.to maximise Irish Farmer's Association reported Successfulimplementation of connectivity Nearly 12 million
production, increase efficiency and realise cost . f ; Ul | illion i icul I
savings. These technologies can include: average cost savings o €5,§OQ, and in agriculture could add $500 billion in agricu tl_Jra sensors
’ ’ average greenhouse gas emission additional value to global GDP by 2030, are predicted to be
» Connected sensors to monitor crops and reductions of 9% through adoption of representing a 7 to 9% improvement from installed globally by
livestock in real-time and to inform assessments smart farming techniquesin 2020.3! its expected total.3? 2023.33
of productivity.

> Advanced analytics of processes and output. Smart farming techniques can allow farmers The Hands Free Hectare, a project in England,

» Robotics and autonomous vehicles to automate to reduce chemical application by up to is the firstin the world to grow, tend and
planting. 80%, water use by 20-50% and fuel burned harvest a crop without operators in driving
by 40%. Full adoption of precision farming seats or agronomists on the ground. The

» Buying and selling online, expanding the

potential market for the farm’s output could increase yields by 60-70% for corn, project has completed two successful cropping
) for example.34 cycles.3s
Reliable, fast fixed and mobile connectivity is a
crucial enabler for many of these technologies. j ] ] ] ]
State funding therefore plays an important role to Using remote-sensing technology to identify unproductive land
give farms in the Intervention Area the same could save US corn and soybean farmers an estimated $500
opportunity as their peers and competitors across million in fertiliser costs and save 6.8 million metric tons of
the world. carbon dioxide equivalent from unused nitrogen fertiliser.36
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Enterprise benefits

Reliable connectivity can improve productivity through reduced downtime
and innovation

Technology is already embedded into many parts of the agricultural sector in Ireland, with farmers across the
country embracing digital transformation:

» 86% of Irish farmers say that broadband is essential and/or critical.3”

» Farmers across Ireland have a positive attitude to farming technologies, with 46% of farmers reporting
that they already use technology on their farm and a further 40% reporting that they plan to embrace
technology in the future.38

» Oneintwo lIrish farmers use herd and breeding software, making it the most used farm technology.3°

» Throughout the COVID-19 pandemic, virtual mart auctions allowed farmers to trade livestock online. More
than 70% of Irish farmers want online mart selling to continue after COVID-19.38

Farmers using technology have realised benefits:

66% 61% 54%

said that it reduced
administration

commercial or mixed
commercial and residential
premises

said that it provided them with
information to improve
decision-making.40

However, broadband availability is a barrier:
» During COVID-19, 40% of animal marts did not have access to good-quality broadband.*!

» A survey of farmers found that availability or quality of internet connection was the foremost barrier to
further adoption of technology on their farm, cited by 55% of respondents.42

» Stateintervention will help to meet the demands and ambitions of farmersin the Intervention Area for
digital transformation.
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“The biggest benefit of broadband for
farmers in Ireland is the marts going online
to trade cattle. That's a huge thing for a
farmer — to be able to keep in touch, keep up
to date and be able to trade.

Online marts bring transparency and there is
equilibrium between bidders. It also extends
the reach of the local mart — it's nationwide
now, and that's revolutionary for rural
Ireland.

But there was significant disparity among
our members in terms of their ability to log
on and access the mart on high-quality
broadband. A lot of farmers couldn’t do this,
and they had to drive somewhere to log on to

a hotspot to access the mart.”

- Irish Farmer's Association




— Enterprise benefits

Case study: Farm business

in County Cavan

In April 2021, NBI successfully connected the first
farm to its new high-speed fibre network, achieving
minimum speeds of 500 Mbit/s.

Tom Canning, President of the Agricultural
Consultants Association (ACA) and Managing
Director of Canning Consultants, a Farm
Consultancy business, says:

“We are delighted to be the first farm business to
be connected under the National Broadband Plan.
The need for the farming community to be
connected to a high-speed network is vital as
administration and the day-to-day running of a
farm has moved online. For the purpose of my farm
consultancy business, | also need a reliable
network connection so | can effectively operate
business from a rural base and | am already seeing
the benefits from this connection. From speaking
with others in the farming community, the NBP will
benefit them hugely".

Source: NBI
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The benefits of connectivity will be realised over time as adoption of new
technologies increases and skills improve

The benefits of connectivity to agricultural enterprises cannot be realised overnight. There are barriers, beyond
connectivity, to take-up of new technologiesin the agricultural sector.

Major adoption barriers among Irish farmers not adopting any technology

Small farm size

Initial investment

Complexity to use

Not sure about its value

Data sharing

Technology is inappropriate for farm
Lack of knowledge about the technology

Older generation do not want to change

0% 10%

Additionally, a study into digital agricultural
technology adoption and attitudes among Irish
farmers found that technology awareness is currently
limited, with only 10 individual systems and pieces of
equipment registering awareness among one third or
more of all farmers.43

Education, skills development and proper articulation
of the benefits of agri-tech against the costs are all
required before the benefits of technology for the
Intervention Area can be fully realised. The State-
funded network is therefore the first step in a journey
for agricultural enterprises in the Intervention Area,
giving these farms the same opportunities as farms
across the rest of Ireland.

20% 30% 40% 50% 60% 70%

“Technology brings benefits to farmers by helping
them know more, use sensors to track their farm,
automate processes and to have that information
system on a computer for analysis. There are time
savings and the benefit of having access to data.

Awareness and understanding have been inhibitors to

take-up of smart farming and this has probably led to a
slower take-up for some farms. Technology can be
expensive, so while there is a benefit in smart farming
technologies, there is a lot of work to be done by
manufacturers and industry to show what the benefits
of broadband are.”

- Irish Farmer's Association
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Focus On: Tourism &
Hospitality

After agriculture, the tourism and hospitality sectoris
one of the largest enterprise sectors, representing
around 5,000 premises in the Intervention Area, and
supporting activity across other sectors such as retail
and transport. Tourism and hospitality supports
260,000 jobs across Ireland, with many of these
locatedin the rural areas.

On the following pages, we consider the benefits of
the NBP for enterprisesin tourism and hospitality
sector and how these benefits could be realised in
future.

Access to high-speed broadband can allow
hospitality enterprises based in the Intervention
Area to attract new customers from businesses,
including both business travellers and conferences
and business events.

Research by Failte Ireland shows less than 10% of
Irish tourist attractions and experiences are
digitally enabled, with reliable broadband access
an impediment to expanding into new
marketplaces.

Having access to Wi-Fiis more important to business
travellers than room rate, with 84%of business travellers
stating that Wi-Fiaccessis importantin influencing them
to choose a particular hotel compared to 81% stating
that room rate is important.44

Beyond business travellers, good connectivity is
alsoimportant for leisure travellers, who expect to
be able to stream video, access travel information
and post on social media while travelling.

With the rise of remote working, Wi-Fi can also

help cafés and restaurants attract new types of
customers who might bring a laptop to work in

these types of premises for the day.

Good connectivity can deliver efficiencies for
hospitality establishments, for example remote
check-in for hotels or allowing customers to order
and pay for food and drinks via an app.
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Research shows that hotels believe that free Wi-Fi
increases bookings, with 73% agreeing compared
to 17% disagreeing.*®

Over the next 3-5 years, Failte Ireland will partner with
1,350 visitor experiences, 2,000 accommodation
providers, and 2,500 free attractions to provide
practical, technical and financial support to enable them
to secure direct bookings through their own websites,
distribute products via third party channels and drive
operational efficiencies through new technologies.
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Enterprise benefits

Digitisation is vital for a tourism and
hospitality sector competing in an
international market place.

Tourism and hospitality, alongside agriculture, is one
of the major business and export sectors in rural
Ireland. Over the last decade, Ireland has become an
attractive destination for both leisure and business
tourists, from the UK, EU and the US in particular. This
has led to unprecedented growth, with a 56% rise in
overseastrips to Ireland by non-residents, and a 39%
rise in domestic trips between 2009 and 2019. Being
a labour-intensive sector, employment also expanded
rapidly to meet growing demand by 38% between
2009 and 2019. Research by EY shows the
importance of the tourism and hospitality sector to
rural Ireland. For example, an estimated 18% of jobs in
Kerry and 13% in Donegal are directly dependent on
the tourism and hospitality sector.4é

In the Intervention Area, there are currently 5,000
premises in the tourism and hospitality sector, with a
further 6,455 premises in other sectors indirectly
linked to the tourism and hospitality sector, including
retail and transport.
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Proportion of jobs directly depending on tourism &
hospitality sector*, per county

11%
~
aly .-
4 % oy

8%

8%@ , 8%
W 9&3 . é;)%

B >10%
B 10%
<10%

Source: EY, CSO
*Employment estimatesin Accommodation, Food, Arts, Entertainment and
recreation

Access to high-speed broadband can allow hospitality
enterprises based in the Intervention Area to attract
new customers and reach new markets. Tourism and
hospitality businesses compete in an international
marketplace, with access to digital channels vital for
future growth strategies and on-the-ground
connectivity valued highly by customers.

While hotels and guesthouses are largely digitally-
enabled, the quality of access and reliability differs
across regions. For example, international research
shows that hotels believe that free Wi-Fiincreases
bookings, with 73% agreeing compared to 17%
disagreeing. Having access to Wi-Fiis as important to
businesstravellers as a room rate,

Premises linked to tourism & hospitality sector -
Intervention Area

Sector (NACE)
Tourism & Hospitality

No. Premises

Accommodation & Food () 2,914
Arts & Recreation (R) 2,088
Related Sectors

Retail (G) 5,055
Transport (H) 1,236
Real Estate (L) 164

Source: EY, DECC

with 84% of business travellers stating that Wi-Fi
accessis importantininfluencing them to choose a
particular hotel compared to 81% stating that room
rate is important.44

For attractions and experiential providers,
digitalisation substantially lags accommodation
providers and international peers, according to 2020
research by Failte Ireland. This is likely impacting on
businessesin terms of lost sales as consumers cannot
discover their products, cannot book and cannot pay
for the experiences online.*”
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Enterprise benefits

High-speed, reliable broadband
expands markets and delivers better
customer experiences in the tourism
and hospitality sector.

High-speed broadband can give businesses access to
new customers

Broadening provision of high-speed broadband to
tourism businessesin the Intervention Area has the
potential to yield significant economic benefits by
unlocking access to new markets, increased revenue
generation, and new job creation. These benefits
include:

» Creation of direct digital platforms and access to
third-party platforms to market and sell to new
markets and an increasingly digital native consumer
base

» Ability to build up profiles of potential customers
and to create tailored marketing campaigns

» Expanding customer offerings and business
creations from increased market activity and visitor
numbers

High-speed broadband can improve customer
experience

High-speed broadband will also enhance customer
experience and drive business efficiencies, including:

» Digitalisation of point-of-sale platforms integrated
with marketing and booking platforms

» Reliable connectivity can deliver efficiencies for
hospitality establishments, for example remote
check-infor hotels or allowing customers to order
and pay for food and drinks via an app

» Broadening customer service and experiences
though new technologies such as the Internet of
Things
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“Digital that Delivers' - Failte Ireland’'s
digitalisation programme

Recognising the underutilisation of digital platforms
by Irish providers, Failte Ireland published a medium-
term strategy to expand digitalisation. Over the next
three to five years, Fdilte Ireland will partner with
1,350 visitor experiences, 2,000 accommodation
providers, and 2,500 free attractions to provide
practical, technical and financial support to enable
them to:

» Secure direct bookings through their own websites.

» Distribute products via third party channels such
as online travel agents, aggregators and tour
operators.

» Drive operational efficiencies through new
technologies.

» Target the consumer at key stages on their path to
purchase.

» Enhance their own websites and digital marketing
content.

» Evaluate and optimise their digital channel
performance.

Consultations with Failte Ireland indicate that
currently under 10% of activity and attraction
providers use digital platforms compared to an EU
average of 30%. The target is that this will rise to 60%
over the next four to five years. Grants to businesses
willrange €3,000 to €150,000 to migrate tourist
products and experiences to digital platforms.
However, this growth trajectory is predicated on
businesses having access to fast and reliable
broadband. Broadband access will enable attraction
providers to create platforms and integrate into
digital marketplaces, already commonplace amongst
accommodation businesses.

“Currently less than 10% of activity and
attraction providers use digital platforms.
The hope is that this will rise to 60% in 4-5
years through our digitalisation
programme”

- Fgilte Ireland




Enterprise benefits

The counterfactual

A counterfactual scenario where the State did not
invest in improving connectivity in the Intervention
Area could risk leaving businessesin the
Intervention Area behind, meaning they would not
be able to access digital opportunities.

This could disincentivise further investmentin the
Intervention Area, with negative economic
consequences, and could mean that these
businesses would find it more difficult to compete
with national and international peers that benefit
from high-quality connectivity.

Innovation and entrepreneurshipin the
Intervention Area could be at risk without state
intervention in high-quality connectivity.

Conclusion: Enterprise benefits

State intervention will allow businessin the
Intervention Area to take advantage of the
significant benefits of being online and adopting
new cutting edge technologies, providing these
businesses with the same opportunities as those
across the rest of Ireland. Expanded markets,

improved productivity, reduced operating costs and

a widened talent pool will support the growth of
enterprises within the Intervention Area, with
associated benefits to the rural economy.

It will allow the rural economy to form better

linkages with the wider economy in Ireland and with

customers and suppliers around the world.
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Societal benefits

Universal high-speed, reliable broadband has
many benefits for society more widely,
beyond simply the individual benefits for
people living in the Intervention Area.

In this section, we outline the benefits to society of rolling out high-speed
broadband to the Intervention Area.

Increasing the number of people online increases the
value of online services for everyone

Broadband exhibits what are referred to as 'positive network effects’, where the
value of the network to its users increases as more users join the network. For
example, connecting more people in rural areas to the broadband network will
mean that, in the long term, more services can be offered exclusively online,
making services more efficient. This will particularly benefit public services where
the costs of offering dual online and paper-based systems can be cut, saving
public money. As such, the incremental benefits of connecting the rural
populationin Ireland will not just accrue to individualsin the Intervention Area, as
improvements to services will benefit users across Ireland in the longer term.

These are considered ‘external benefits' as they will not be realised by private
sector companies building the network and are therefore not considered by the
private sector when commercial decisions on network build are made. These
external benefits, and the associated market failure, demonstrate the need for
State intervention to ensure the full range of benefits can be realised.

Connecting the rural population will improve people's
access to government services and reduce the cost of
delivering these services

E-government services include any government service that is access online, for
example, submitting government forms online, paying taxes online, applying for
student grants online, accessing online health services and accessing information
about local public services online.
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Digital transformation is becoming increasingly important to governments across
the world. By moving services online, governments can:

» Understand their citizens better and achieve better outcomes

» Provide services more effectively and efficiently

» Find new solutions to policy challenges

» Engage with external partners to develop new delivery models

» Commercialise some public services and develop fresh sources of revenue.*8

E-government services can be more personalised for people and more convenient
for people to access. Advanced data analytics can help governments understand
the needs of citizens and to respond to those needs efficiently, driving significant
savings. Estonia estimates that at least 2% of its own GDP has been saved by
enabling every Estonian resident to provide a digital signature for safe
identification and use of e-services.*? This shows the potential scope of benefits
that some economies can realise from e-government.

Universal connectivity can support improved health
outcomes

Online public services are particularly valuable in healthcare:

» Digitising health services can make them more accessible to people who might
otherwise struggle to access services, for example older people living in rural
areas who might otherwise need to travel to appointments, or parents of small
children.

» More integrated digital health services can unlock the value of healthcare data,
which could improve research and medical procedures and deliver operational
savings.

» Improve monitoring of vulnerable patients at home, e.g. through ‘wearable’
technology can identify issues earlier, making them easier to treat, reducing
the length of hospital stays and the complexity of treatment required, and
lowering the cost of social care.

» Improving the health of citizens across Ireland would deliver benefits across
the wider economy as well as reducing the cost of healthcare provision.
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E-Health technology is already being used in Ireland. For example, during the
pandemic, a portal was developed to allow GPs in Ireland to conduct consultations
with patients virtually, for example, via video calls.?% Using this portal would mean
that patients with suspected COVID-19 could be triaged remotely without risking
travellingto the GP surgery. Additionally, the Heartbeat Trust has developed a
virtual consultation service that allows heart specialists and GPs to virtually
discuss cases in real-time. GPs can log in to the heart failure virtual clinics
remotely to access expert advice and education.>!

These case studies demonstrate the growing role of eHealth technologies in
Ireland’s healthcare system. However, the benefits of digital transformation for
healthcare cannot be fully realised without universal connectivity or some citizens
will be left behind. Poor connectivity in some parts of Ireland limits the advances
the whole of the Irish healthcare system can make in eHealth.

Therefore, the NBP is a key factor enabling digital transformation for healthcare
in Ireland. State interventionin the Intervention Area ensures that the whole of
Ireland can benefit from these innovations and also supports more healthcare
services moving online, increasing the efficiency of delivering the best healthcare.

High-speed, reliable broadband will support education in
the Intervention Area, delivering wider social and
economic benefits across Ireland

Following the closure of schools across the world, the pandemic exposed a deep
digital divide between children who can access digital learning facilities and
children who do not have such access. This was the case in Ireland, with many
households in the Intervention Area lacking the connectivity to access high-quality
remote learning. In areas with poor broadband, children may not be able to
participate in virtual classroom scenarios via video, and accessing remote learning
can be particularly challenging where more than one child in the household needs
to be online at the same time. This can increase inequality between urban and
rural areas.

One study on the impact of the COVID-19 pandemic on second-level educationin
Ireland found that almost half of schools surveyed reported issues with a lack of
access to high-speed broadband and/or a lack of access to appropriate digital
devices. The study also found that, in schools located in areas of lower quality
broadband coverage, 62% reported delivering all or most classes live online,
compared to 90% of schools located in areas with good broadband coverage.>2
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This could indicate that low quality broadband coverage is acting as a barrier for
some schools.

Another study considered the influence of high-speed broadband availability on
second-level student engagement with distance learning during the COVID-19
lockdown in Ireland and found a reduction in student engagement was almost
three times more likely among schools in areas with lower coverage of high-speed
broadband. The study found that students were more engaged with distance
teaching that was interactive and collaborative, and that this type of learning was
best facilitated in areas with good high-speed broadband availability.>3

These studies demonstrate the risks the pandemic posed to educationin the
Intervention Area. Although lockdowns have since been lifted, managing COVID-
19 continuesto require people to isolate following exposure to the virus.
Continued quarantine requirements for school children exposed to the virus mean
that effective remote learning remains critical to children’s success.

Partly in response to the increased importance of remote learning for children, in
December 2020 DECC and NBI announced an acceleration of the NBP where
almost 680 primary schools would be connected to broadband by mid 2023.
Under the originally planned rollout, some schools would have had to wait up to
seven years for connection under the NBP rollout, but as a result of the
acceleration of the plan, all primary schoolsin the Intervention Area will be
connected within two years of the announcement.

Stateinterventionis therefore allowing schools and children living in the
Intervention Area to access online educational resources, including high-quality
interactive and collaborative distance teaching techniques like video calling. As
the rollout continues, all schoolsin Ireland will have equal access to these
educational opportunities.

The rollout of high-speed broadband is also bringing education opportunities to
adults living in the Intervention Area. 49% of adults living in the Intervention Area
said they would definitely or probably use online educational and training services
more as a result of having a faster broadband connection.>*

Connectivity can decrease loneliness and support social
inclusion

Connectivity can have a positive impact on loneliness, allowing people to connect
with friends, family and communities online. People often develop new social
connections online, meeting new people through social media or online
community groups.
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For example:
» One study found a number of positive associations within deprived

communities between internet access and social integration and wellbeing
outcomes.> The study found that internet users were less likely to report
feeling lonely and had higher mental wellbeing scores.

Additionally, older people, who are often at most risk of loneliness, can benefit
significantly from virtual social interactions. Seventy-two per cent of Irish
adults aged 50+ who have access to the internet in their homes send and
receive emails, while 43% use the internet for audio or video calls and 40% use
it to access social media.>®

The outbreak of COVID-19 has highlighted the role that connectivity can play in
addressing social isolation. Sixty-four per cent of people said that they were
video calling friends and family more often in April 2020 compared to before
the pandemic (57% in September 2020), while more than half of people said
they were using social media more often.>”

Facebook carried out a survey of its community groups in October 2020 and
found that 91% had given some form of support to others through a group or
community during the pandemic, while 86% have said they received some form
of support from others.>8
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Case study: Obair social enterprise

Obair is a small regional social enterprise that seeks to combat social exclusion
and develop social enterprise. It provides community services including meals
on wheels, community creches and after school clubs, and works with early
school leavers and young mothers. Obair had an ambition to grow but did not
have access to high-quality connectivity until it was connected to the NBI
network via a BCP.

Siobhdn O'Driscoll, Obair community development officer, says:

“The BCP not only has a positive impact on all of us working here in Obair as
well, but it has a positive impact on our communities...We want to rollout our
new food for you app. It's basically JustEat or Deliveroo for elderly rural
people...not only will the app help the elderly people where they can
communicate and order what they want — giving them choice, keeping them
independent, letting them stay at home in rural Ireland — it will also help us
gather all the information on their dietary requirements, what they need. We're
very excited, we're not insular anymore...we now know that we have the expertise
that we can share with the rest of Ireland®.

Source: NBI




Societal benefits

Ubiquitous fibre broadband coverage can
reduce COZ2 emissions through reduced need
for travel and lower emissions

Increased prevalence of home working, made possible in the Intervention Area by
high-speed broadband, reduces the need for people to commute, reducing carbon
emissions. Better online collaboration tools and reliable video-conferencing
facilities also reduce the need for business travel, again delivering environmental
benefits, while better access to online goods and services can reduce leisure
travel time:

» A study for Openreachin the UK estimated that the environmental impact of an
additional 1.9 million workers mainly working at home due to nationwide full-
fibre broadband rollout in the UK would equate to an annual saving of over
700,000 tonnes of CO2 emitted from car commuting trips.>°

» Similarly, a report for CityFibre assessing the economic impact of rolling out
full-fibre broadband to 100 UK towns and cities estimated that the rollout
would save 2.3m tonnes of carbon over 15 years.%°

» Additional environmental benefits are unlocked as fibre networks are more
energy-efficient than legacy copper telecoms networks, reducing greenhouse
gas emissions. Analysis has found there is an 88% reduction of greenhouse gas
emissions per Mbit in Europe by fibre compared to a combination of copper and
coaxial cable.6?

The counterfactual

Without state intervention, there is a risk that children living in the
Intervention Area would not be able to access the same educational
opportunities as their peers across the rest of Ireland. Over time, as schools
increasingly benefit from the range of online resources, the educational
experience for children in the Intervention Area could be undermined, with
negative implications for the Irish economy and society as a whole.
Additionally, without high-speed broadband connectivity, children in the
Intervention Area may not be able to develop the skills to access opportunities
in digital industries in future. In this counterfactual scenario, ease of access to
public services and healthcare would also depend on where people lived,
risking a more divided, unequal society.
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Conclusion: Societal benefits

The NBP delivers positive network effects, improving education, healthcare
and government services by supporting digital learning opportunities and
allowing more services to be delivered online, saving costs and time. Other
societal benefits include environmental benefits and improved social inclusion.
In this way, the NBP will deliver benefits both for people living and working in
the Intervention Area, as well as delivering indirect benefits for people living
across the whole of Ireland.

This highlights the broad extent of the benefits that will accrue from rural
broadband investment. These benefits are not factored into private sector
investment decisions as the firms delivering the network would not be the
recipients of the benefits. This highlights the important role of state
investment to ensure these benefits are realised. These benefits will contribute
to the value for money of the state investment.

Case study: Brockagh Resource Centre

A BCP was installed at Brockagh Resource Centre, a community centre in
County Wicklow, and is delivering benefits for the local community. Frank
Curran, Chief Executive Wicklow County Council says:

“It's hugely important for people living in County Wicklow in terms of working
from home, e-learning, e-health, farms in terms of stock management, and also
in terms of community groups and businesses right throughout the county”.

Pat Casey, founder of Brockagh Resource Centre says:

"To have high-speed broadband is fantastic. We had literally no broadband of
any speed that we could relate to before that, so that opportunity of providing
an enterprise hub for people or for the school children...was vital during the
pandemic because they didn't have it at home".

Source: NBI
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Individual benefits

State intervention will transform the way
people in the Intervention Area work, shop,
interact with friends, and consume
information and entertainment, with benefits

extending across the whole of Ireland.

In this section, we highlight some of the benefits that the NBP is expected to bring
to the individuals and households connected to the network.

Connectivity brings access to new products and services

The Intervention Area is made up of a mix of households that either has poor
broadband access, with broadband speeds that are too low and unreliable to take
advantage of the full range of online services, or households that don't have
access to broadband at all due to living too far from a telephone exchange.

For those households that currently don't have access to broadband, the NBI's
rollout will provide access to online products and services for the first time. For
households that currently have access to broadband that delivers download
speeds of less than 30Mbps, NBI will upgrade their connections, providing
significantly higher download speeds and reliability, making it possible for
households to use new online services that are not supported by their current
broadband connections. For example:

» Fibre broadband, the solution chosen by the NBI to connect premisesin the
Intervention Area, delivers the high speeds and low latency required for online
gaming, with research suggesting that fibre is 70-80% more reliable than
copper.62

» High-speedbroadband will enable seamless access to online streaming
services, gaming platforms, and catch up services, where currently households
in the Intervention Area may experience poor quality, buffering and delays
when trying to access online content.

» Consumer research carried out by the Irish communications requlator,
ComRegq, indicates that there is pent-up demand for online servicesin the
Intervention Area, which will be addressed by state intervention. The
proportion of respondents saying they are likely to take up faster broadband if
it were availableis higher in the Intervention Area compared to the rest of
Ireland, where availability of networks is higher and adoption of high-speed
broadband has already begun.

Proportion of respondents saying they are very likely or fairly

likely to take up fast broadband if it was available in their area

92%

81%

Intervention Area Rest of Ireland

Source: ComReg Broadband Connectivity Survey, fieldwork September to December 2020.

“The National Broadband Plan in Ireland is expected to address the significant digital divide between urban and rural areas in Ireland,
enabling Irish consumers and businesses to benefit from the full potential of digital growth. This will help households and businesses in
areas of Ireland where private investment is insufficient.”- EC Commissioner Margrethe Vestager
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Individual benefits

The NBP can help to close the gap in use of services
between urban and rural communities

Research suggests that there is a significant gap between urban and rural

communitiesin Ireland in terms of their use of online services. People living in the

Intervention Area are significantly less likely to use online services like calling and
video calling than people living in the rest of Ireland, likely in part because their
broadband connection cannot provide the speeds and reliability necessary to

support online video calling.

Similarly, there is a significant gap between the Intervention Area and the rest of
Ireland in use of important online services, including online training and

education, professional networking, online job searching and use of e-Government

services.

Current broadband usage: Proportion of respondents in the Intervention Area who say
they use the service very often or often in comparison to the rest of Ireland

Job searching

Professional networking

Calls and video calls

Online training and education

Reading online newspapers or news
E-government service use

Internet banking

Using search engines and browsing the internet
Buying or ordering goods or services online
Social media and instant messaging

Using email

-14%

-10%

-10%

-8%

-T%

-4%

1%

T%

8%

9%

10%

-15%  -10% -5% 0% 5% 10% 15%

Data for all charts sourced from ComReg Broadband Connectivity Survey, fieldwork September to December 2020.
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While the disparity in use of online services will be due in part to current poor
connectivity in the Intervention Area, it will also be due in part to an older rural
populationin Ireland.®® However, as rural connectivity improves, use of online
services is likely to increase among all age groups, and the network will support
people living in the Intervention Area in the long term to access online services.

Compared to urban areas, more rural areas of Ireland are most likely to see an
increase in service use across almost all online services as a result of having
access to higher broadband speeds, illustrating some of the individuals benefits of
state interventionto people living in the Intervention Area. Internet banking,
using email and buying or ordering goods or services online are the activities that
people would be most likely to do more of as a result of having higher broadband
speeds.

Proportion of respondents in the Intervention Area stating they would definitely or
probably use services more as a result of higher broadband speed in comparison to the
rest of Ireland

Job searching -10%
Working from home / teleworking 1%
Reading online newspapers or news 1%
Professional networking 4%
E-government service use 7%
Online training and education %
Social media and instant messaging 9%
Using search engines and browsing the internet 9%
Calls and video calls 13%
Buying or ordering goods or services online 14%
Using email 15%
Internet banking 19%

-15% -10% -5% 0% 5% 10% 15% 20% 25%
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Individual benefits

Connectivity supports remote working and brings new
employment and learning opportunities

While companies have been advertising jobs that can be carried out from home for
many years, the pandemic has caused a seismic shift in the way we work, with
millions of people adopting full-time remote working overnight. As noted in
Section 3, a national survey in November 2021 of Irish employees across a wide
range of sectors found that 65% of respondents continued to work remotely,
despite just 23% never working remotely before COVID-19. The shift to remote
working is unlikely to reverse even when the pandemic is over: the survey found
that the majority of respondents (94%) would like to work remotely after the
pandemic, either part- or full-time.

Currently, there are inequalities in remote working across Ireland: people in the
Intervention Area are less likely to be working from home than people living in the
rest of Ireland. In part, this disparity is due to the nature of the rural economy,
where people living in the Intervention Area are more likely to be working in the
agriculture or hospitality sectors. But this does not fully explain the gap in remote
working: only 23% of respondents from the Intervention Area said that remote
working was not applicable for their type of work. Poor connectivity issues are
likely to play a significant role in the gap in remote working.

By allowing people to work from home in the Intervention Area, state intervention
can also support people in living wherever they want, and where they are most
productive, by providing the high-speed broadband infrastructure that allows
them to do so. The national survey in October 2020 of Irish employees found that
23% of respondents would consider relocating to another locationin Ireland due to
their experience of remote working since COVID-19. The proportion of
respondents saying they would consider relocating in Ireland was higher in Dublin
thanin any other region, at 29%.23

In addition to supporting employment opportunities, connectivity also provides
opportunities to learn and improve skills. One in every seven (14%) of internet
users surveyedin March 2020 said they had done an online course, compared
with 12% of internet users surveyedin January 2021.%4 High-speed broadband
will give households in the Intervention Area access to online learning and skills
development resources.

National Broadband Plan | Benefits of high-speed broadband

Number of days remote working

Everyday 220, 41%
3-4 days per week 39 18%
2 days per week 0% 3%
One day a week 110/&]
Occasionally 1% 49
Never 28% 46%
Not Applicable 8% 239
Rest of Ireland Intervention Area
Source: ComReg Broadband Connectivity Survey, fieldwork September to December 2020.
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Individual benefits

Connectivity saves households time and money

Compared to shopping in person, people shopping online have a greater choice of
goods and services allowing consumers to also choose the lowest cost provider.
Online shopping also reduces fuel and travel-related costs and saves people time,
providing more opportunities for leisure activities.

The initial cost-benefit analysis for the NBP was positive despite a conservative
assumption for online sales at 10% of total retail spending based on 2012 data.
The proportion of spending that is online has significantly increased since 2012;
while equivalent data does not exist for Ireland, data for the UK suggests that the
proportion of shopping that was online rose from 9.3% in 2012 to 19.2% in 2019.
The outbreak of COVID-19 has accelerated online shopping behaviours, with data
for the UK suggesting that spend online increasedto 29.1% in 2021 as a result of
new behaviours developed during the pandemic. Assuming a similar progression
of online spending in Ireland, and using a forward-looking assumption that the
proportion of spend that is online is 20% rather than 10%, the benefits associated
with the NBP could be €270m higher than initially anticipated.

NBI's network will deliver competition and choice for
consumers

Competitionin telecoms services brings many benefits to consumers, including
choice, higher quality and lower prices. Currently, 12% of households in the
Intervention Area state that their primary reason for choosing their current
broadband supplier is that they are the only supplier in the area (compared to 2%
of households in the rest of Ireland).

The high-speed broadband network delivered by NBI will be open on a wholesale
basis to a range of broadband providers in the residential and business markets,
meaning that households in the Intervention Area will be able to choose the
provider that is more able to meet their needs. Consumer choice will drive further
competition on price and quality. To date, there are 40 retailers now offering
broadband services to consumers.
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Proportion of respondents saying the main reason they selected their current
broadband provider is because it is the only provider available in their area
15%

2%

Intervention Area Rest of Ireland

Source: ComReg Broadband Connectivity Survey, fieldwork
September to December 2020

The counterfactual

While any investment has risks, there are risks associated with failure to invest
as well.

In the absence of state intervention, it is unlikely that people living in the
Intervention Area will have access to high-speed broadband in the near future.
If the State did not invest in extending broadband, a lack of connectivity could
make the Intervention Area a less attractive area for some people to live as
online services become increasingly critical to our working and personal lives,
particularly for the next generation.

This could risk undermining the rural economy, forcing people to move for
education or work, and disrupting rural communities. Additionally, it could
mean that people living in the rest of Ireland would be less likely to move to
the Intervention Area, reinforcing the status quo. Without state intervention,
people living in rural Ireland could be left behind, unable to access online
services.
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Conclusion: Individual benefits

The rollout of high-speed, reliable broadband in rural Ireland will bring social
equality and access to the range of online services enjoyed in urban areas. It
will also provide new opportunities in employment and skills development,
contributing to rural development.

Providing people in the Intervention Area with high-speed broadband will in
turn, deliver benefits for people living across the rest of Ireland. For example,
enabling remote working in the Intervention Area could support people moving
to more rural areas, which can reduce pressures in cities and support the rural
economy. People living in towns and cities across Ireland work with rural
businesses when they have confidence in the connectivity in rural areas, while
families can more easily keep in touch through video calling no matter where
they live.

The benefits accruing to individuals living in the Intervention Area will extend
to people and businesses across the whole of Ireland, leading to a more
inclusive and equitable country, where all individuals will be able to access the
benefits provided by high-speed broadband. This equality is fundamental to the
social progress of all within the State.
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