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Transitioning
to a low carbon
energy system
What is the best route
forward for Ireland?

Foreword
Ireland is committed to meeting ambitious
targets for reducing greenhouse gas emissions in
both the short (2020) and medium term (2030).
In the longer term both the European Union and
Ireland are committed to reducing their
greenhouse gas emissions by at least 80%
compared to 1990s levels and transitioning to a
low carbon economy by 2050. Such ambitions
can only be realised if Ireland’s energy system,
and eventually all economic sectors, are
decarbonised.
Ireland will need to increase the pace of
decarbonisation in order to meet existing and
future EU targets whilst simultaneously
sustaining a strong and growing economy.
Ireland’s policy system needs to identify and
answer the following key questions:
• What are the most appropriate low carbon
technologies for Ireland?
• How can this transition be achieved with
societal acceptance and genuinely engaged
consumers?
• When is the appropriate time to transition
away from coal and peat for power generation
and what is the alternative fuel source?
• What form of policy is required to drive this
transition?
• What sectors can most cost effectively
contribute to meeting our 2050 targets?

Ireland’s transition to a low carbon economy can
be achieved if policy makers quickly adopt a
holistic approach to carbon budgets for Ireland.
This will require a cross-sectoral emissions
reduction policy approach and the creation of
plans that span the 2050 time horizon.
In this report, we have attempted to answer
these questions by investigating the energy
system on the island of Ireland, considering the
most appropriate technology and policy
roadmap. This analysis is not intended to be
exhaustive or exact, but rather to provide a
realistic set of technologies and policies to give
policy makers and stakeholders in Ireland some
direction in navigating this transition.
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Executive summary
Europe’s emissions reduction commitment
to the 2015 Paris Agreement and its
long-term objective of a 2050
decarbonised economy means that both
the European Union and its Member
States (including Ireland) will be subject
to increasingly constrained emissions
budgets. Mirroring the long-term vision of
both the EU and the UK (via its 2008
Climate Change Act), the Irish
Government’s 2015 Climate Action and
Low Carbon Development Act outlined
the long term goal of transitioning to a low
carbon, climate resilient and
environmentally sustainable economy by
2050. The ability of a country to realise a
sustainable low carbon future is
intrinsically linked to its capability to
successfully decouple economic and
emissions growth. The successful
emergence of this new climate driven
economic model must be closely linked to
the parallel development of a
decarbonised energy system.
For Ireland to realise its 2050
decarbonised objective, we must ensure
that the economy is first placed on the
appropriate low carbon transition
pathway. As a starting point, policy
makers should develop their
understanding and vision of what
Ireland’s 2050 low carbon economy will
look like. Policy makers must identify the
appropriate measures and associated
pathway to deliver this vision. To
minimise the costs of the low carbon
transition, policy makers need to ensure
that measures put in place to help Ireland
comply with its EU 2020 and 2030
emissions targets are compatible with the
2050 pathway. Ireland’s key climate and
energy challenge is delivering emissions
reductions in the sectors not covered by
the emissions trading scheme (ETS) or
‘non-ETS’ sector which covers areas such
as agriculture, transport and residential
heat. Large energy producers and users
1

will be incentivised by price signals to
deliver increasing emissions reductions
via the EU ETS. For the non-ETS sectors
such guarantees do not exist. Ireland’s
policy makers must therefore play a
central role in driving non-ETS reductions,
cognisant that the policy response must be
framed in the context of declining future
emissions budgets.
A discussion on how Ireland can achieve
an energy transition could not be more
pertinent given the need to decouple
emissions and economic growth. Ireland’s
emissions grew by 3.7% in 2015 as the
economy recovered with emissions
growth witnessed across all main
economic sectors. The energy industries,
transport and agriculture sectors now
account for almost 73% of Ireland’s total
greenhouse gas emissions. Within the
non-ETS sector agriculture and transport
are responsible for 73.5% of emissions.
This report outlines how Ireland can
achieve its 2050 low carbon objective
while also reducing energy imports
and improving health outcomes for
society through improved air quality and
more comfortable living environments.
The approach to determining the
optimum energy mix was based on
adopting the lowest cost technologies that
have already been successfully deployed
at scale.
Under the PwC Roadmap residential
heating greenhouse gas emissions are
reduced by 80%. This equates to a ~71%
reduction in average household heating
demand (currently met largely by oil and
gas). This is achieved via a combination of
building regulations that deliver largely
emissions free new homes combined with
an extensive retrofit programme applied
to existing homes which improves energy
efficiency (better insulation and air
tightness) combined with low carbon
heating sources.
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Overall, in the industrial and commercial
sectors we estimate that declines in
emissions of ~80% can be achieved
driven predominantly by building
regulation and introducing higher carbon
taxes on a phased basis out to 2050.
Within the transport sector our roadmap
envisages the mass adoption of electric
vehicles in place of traditional petrol and
diesel cars with heavy goods vehicles
running on biogas in the form of
compressed biomethane. This coupled
with the electrification of public transport
could reduce transport emissions by up
to 94%. Electric vehicles emerge as the
‘winning’ technology due to expected
continuing fall in lithium ion battery costs,
increasing supply of electric vehicle car
models and expectation that electric
vehicles become cost competitive with
internal combustion engines (ICE) from
2025 onwards. Our model projects strong
adoption of electric vehicles from 2025
onwards, with all cars on the road being
electric by 2050.
We estimate that the roadmap can deliver
a 92% reduction in electricity sector
emissions. This would involve a power
system built on a significant portfolio of
renewable generation. Onshore wind in
Ireland will continue to be the most
cost effective source of renewable
power, however, solar power and offshore
wind are expected to play a greater role in
the energy mix once they become cost
effective. Renewable power
intermittency challenges will be
addressed with flexible gas fired
generation used in combination with
carbon capture and storage. Our
roadmap also envisages replacing existing
coal and peat stations with biomass based
generation and increased electricity
interconnection with key markets
allowing us to import and export power.

Our roadmap outlines a range of
technologies and suggested phasing to
achieve our 2030 and 2050
decarbonisation targets. Policy will play a
critical role in delivering the energy
transition. In our view, Ireland’s policy
system should implement four
fundamental macro level changes to
enable the successful transition to a low
carbon economy.
Firstly, the Government should
establish a system of continually
reducing carbon budgets. These budgets
would limit the amount of greenhouse
gases Ireland can emit over a specified
period of time and be reviewed annually.
Each budget would be allocated amongst
Ireland’s non-ETS sectors leading to the
creation of sectoral level targets. Excess
emissions in one sector would have to be
offset by reduced emissions in other
sectors. The carbon budgets could act as a
series of benchmarks or stepping stones
towards Ireland’s 2050 80% emissions’
reduction target. This would have the
benefit of providing greater certainty for
low carbon technology and infrastructure
planning and investment decisions. Since
2008 the UK Government has being using
carbon budgets to restrict the total
amount of greenhouse gases they can emit
over a 5-year period.
Secondly, given the high degree of
conflicting targets with regard to
emissions mitigation and energy use,
policy makers should focus on
achieving one common goal of
emissions reductions across sectors
and recognise that this can only be
realised via a suite of complementary
and not competing policy objectives.

implemented measures are delivering
cost-effective emissions reductions.
Thirdly, policymakers should seek to
identify the range of measures that
deliver the most cost-effective
abatement return for consumers. If
such a holistic approach results in some
sectors shouldering the burden of Ireland’s
decarbonisation efforts, then policy
makers should consider means by which
they can compensate such sectors and
reward abatement innovators. This could
be achieved through a percentage
reallocation of sectoral carbon budgets.
Fourthly, the policy system must ensure
the alignment and integration of
energy policy, infrastructure planning,
capital investment frameworks and
energy regulation. If the low carbon
transition is to be achieved, the policy and
planning system must find a mechanism
which balances delivery of national
energy infrastructure with societal
acceptance of these projects at a local
level.
Ireland has the opportunity to address the
challenge of climate change cost
effectively and in a way that offers
significant societal benefits. We encourage
those in the industry, Government and the
general public to consider this report as an
aid to finding an economically viable
pathway towards meeting Ireland’s
emissions reductions targets in the long
term.

The Irish policy system should seek to
manage Ireland’s low carbon transition
with the holistic management of a
cross-sectoral approach including one
central carbon model to capture all
measures including costs and benefits
across the whole system. Policy makers
should not focus on trying to identify a
‘silver bullet’ policy measure for each
sector. Instead, policy makers should be
able to choose from a dynamic suite of
cross-sectoral measures. Regular
evaluation of policy measure performance
will be required to ensure that
What is the best route forward for Ireland?
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1
Climate Change
Scale of the Challenge
Climate change represents one of the
biggest challenges to face humanity.
Global temperature rise, diminishing snow
and ice cover, and sea level rise indicates
that our climate is changing. Failure to
address climate change and its principal
driver (increasing greenhouse gas (GHG)
emissions1) will intensify such issues and
heighten the risk of climate disruption.
This could impact industry, trade and
commercial functionality which are
activities critical to both economic and
social development.

1
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While carbon dioxide (CO2) is recognised as
the principal GHG driving climate change, two
additional GHG also play a significant role:
methane (CH4) and nitrous oxide (N2O).

A recent United Nations report identified
that “the global average annual cost of
climatic disasters, including floods, storms,
droughts and heat waves, is estimated to
have risen substantially, from $64 billion
during the period 1985-1994 to
$154 billion in the period 2005-2014” (an
increase of 140%). In PwC’s 2016 Global
CEO Survey2 50% of CEOs identified
climate change and environmental
damage as a key threat to business growth.

2

See www.pwc.com/gx/en/global-annual-review/
index.jhtml#

“We are the last
generation to be
able to do something
about climate, and
the first generation
to understand how
serious it is”
Mary Robinson (UN Special Envoy
on Climate Change at 2015 World
Economic Forum, Davos)

Climate change has been caused by the
actions of all sections of society, therefore
the appropriate response to addressing it
must be holistic and realised via a
combination of policy and broad societal
engagement. Failure by policy makers,
consumers and businesses to prioritise
mitigation action now will only serve to
increase future cost and risk.

The Emissions
Reduction Agenda
On 12 December 2015 195 countries
signed the Paris Agreement at COP213 for
the post 2020 world. The Paris Agreement
aims to hold “the increase in the global
average temperature 2˚C above preindustrial levels” with a declared
aspiration to limit the temperature
increase to 1.5°C. Countries committed to
bring global emissions down from peak
levels as soon as possible whilst
committing themselves to range of
emission reduction targets for 2030. For
the business community, investors and
industry leaders, the Paris Agreement
sends a clear long-term signal that the
global transition to a clean energy low
carbon future is here to stay.

Climate Change
Legislation
The EU has long been aware of the
challenge, and importance, of
addressing climate change. The
European Commission’s (2011) desire
to see the European economy
transformed into a low carbon
economy by 2050 will require
significant GHG emissions reductions
(80 - 95 % relative to 1990 levels).
Mirroring the long-term vision of both
the EU and UK (via its 2008 Climate
Change Act), the Irish Government’s
Climate Action and Low Carbon
Development Act (2015) outlined the
long term goal of transitioning to a low
carbon, climate resilient and
environmentally sustainable economy
by 2050. The Act envisages Irish GHG
emissions being at least 80% lower
(compared to 1990 levels) by 2050. The
UK’s 2008 Climate Change Act
commits the UK, including Northern
Ireland, to reducing greenhouse gas
emissions by at least 80% of 1990
levels by 2050.

The
Climate Action
and Low Carbon
Development Act
(2015) envisages Irish
GHG emissions being
at least 80% lower
(compared to 1990)
by 2050
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Professor John Fitzgerald (Chair of the
National Climate Change Advisory
Council) recently identified the need for a
holistic policy response in Ireland,
considering electricity generation,
transport planning, building standards
and agricultural and land use, in order for
Ireland to meet the long term challenge of
climate change. To ensure Ireland is placed
on the appropriate cost-effective pathway
to 2050, the Irish Government and policy
makers will need to identify how to
respond to short-to-medium term
challenges posed by Ireland’s 2020 and
2030 EU emissions targets and ensure a
no-regrets approach for a 2050 trajectory.
Failure to prioritise implementation of the
appropriate short and medium term policy
options will only serve to increase future
cost and risk.

Technology
(existing, emerging,
future), policy
design & consumer
engagement will
play a central role
in realising
Ireland’s climate
goals

COP21 was the 21st UN climate conference that
brings together world leaders and policy makers
with the aim of combating climate change
through a range of political agreements and
policy measures.
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Benefits to Ireland and
Northern Ireland
Low Carbon
Economies
The recognition of climate change as a
serious global and local issue is seeing the
emergence of a new economic model
focused on two principal pillars: low
carbon growth and resource efficiency.
The ability of a country to realise a
sustainable low carbon future is
intrinsically linked to its capability to
successfully decouple economic and
emissions growth. The successful
emergence of this new climate driven
economic model must be closely linked to
the parallel development of decarbonised
energy systems. Such a goal will pose
significant challenges to policy makers,
businesses and consumers.

While the primary objective of climate
emissions mitigation is to limit the threat
of climate change, the pursuit of such
actions can also be expected to deliver a
wide range of additional benefits.
Reducing greenhouse gas emissions and
transitioning to a low carbon economy will
help build an energy system where Ireland
and Northern Ireland can reduce their
dependency on gas and oil imports,
thereby increasing the security of its
energy supplies on the island. The all
island wholesale electricity market is at the
heart of our energy system. All electricity

The evolution to a
low carbon economy
will require an
energy transition; a
fundamental shift
in the way that
energy is both
generated and
consumed
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is bought and sold via this wholesale
market, which enables the Republic of
Ireland and Northern Ireland to maximise
market efficiencies and ensures security of
electricity supply at an affordable cost for
consumers.
The development, deployment and
operation of clean technologies and
low-or-zero carbon energy and associated
infrastructures could provide for the
creation of new job opportunities.
Increased employment and wage
expenditure would have additional
benefits for local economies.

Transitioning to a low carbon economy
will create direct health benefits.
Electricity and heat production is a
significant source of both greenhouse
gases and other pollutants with impacts on
air quality. When CO2 emissions from
power plants are reduced other copollutants including sulfur dioxide (SO2),
nitrogen oxides (NOx) and particulate
matter (PM2.5 &10) are also reduced.
Reducing the volume of these air quality
pollutants, notably particulates, will
improve citizens health.4 Avoiding adverse
health impacts is an important element of
the energy transition and can be used to
positively engage the energy consumer. It
also provides an alternate, cost effective,
mechanism for policy makers to achieve
air quality targets.

A low carbon economy will enable
consumers and businesses to reduce their
use of key resources such as energy, raw
materials, land and water. Businesses that
increase or improve their resource
efficiency will gain a competitive
advantage. This occurs through cost
reduction while also presenting the
opportunity of enhanced brand value as
companies differentiate their products on
the basis of sustainability.
Marketing both Ireland (and Northern
Ireland) as low carbon economies
undergoing a significant energy transition
could create new FDI opportunities.
Ireland’s emergence as a country where
renewable energy underpins its energy
system would be well timed to take
advantage of the emerging trend amongst
multinational companies seeking to reduce
the carbon footprint of their energy
consumption. 50 global companies,
including Apple, have signed up to
agreements to source all their energy from
renewable sources5. Ireland’s ability to
attract Apple and its €850m data centre
investment could be an insight into future
opportunities. The marketing of Ireland’s
favourable climate, which reduces air
conditioning requirements for data farms,
when coupled with a low carbon energy
system could give Ireland a comparative
advantage in the competitive market for
FDI technology related investment.

Recent Brexit developments have raised
concerns about the future of the Single
Electricity Market. As it is not possible
to know at this point what the terms of
the UK’s future trading relationship
with the EU will be, Brexit is creating
medium to long term uncertainties
regarding cross border energy trading.
In addition Brexit re-emphasises
Ireland’s need to address energy
security. Ireland currently import 97%
(prior to production from Corrib gas
field) of its gas and 48% of its oil from
the UK and all of Ireland’s electricity
imports and exports are with the UK.
Brexit and potential trade barriers are
thus concerning from both a security of
supply and energy affordability
perspective.

How are emissions
measured?
The CO2 emissions data is
typically expressed in gigatonnes
carbon (GtC). One gigatonne is
equal to one billion tonnes

1 Tonne

4

PM, SO2 and NOx adverse health impacts
are associated with respiratory problems
(aggravated asthma, chronic bronchitis,
decreased lung function), non-fatal heart
attacks and premature deaths in people with
pre-existing conditions.

5

1 Gigatonne (Gt)
is 1,000,000,000t

1 Megatonne (Mt)
is 1,000,000t

Harvard Business Review – Why Apple is getting
into the energy business.
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2
‘The Carbon Budget’:
An emissions
constrained future
Climate change can only be addressed successfully through the achievement of
significant greenhouse gas emissions reductions over the coming decades. As part of this
process governments, industry and businesses must recognise the need for their
operations to be subject to ambitious and challenging carbon budgets.

The Emissions Reduction Challenge
The Fifth Assessment Report of the UN Intergovernmental Panel on Climate Change
(IPCC, 2014) confirmed humanity’s contribution to climate change. The report,
underpinned by the research of 800 leading scientists, represents the largest ever
investigation of climate science and the interplay between the global economy and the
earth’s ecosystems. Limiting global warming to well below 2⁰C and as close to 1.5⁰C has
become the de facto target for global climate policy.

7
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Annual Emissions of Total GHG (GtCO2e/yr)

Annual Emissions of Total GHG (GtCO2e/yr)
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To take account of the
emissions of a range of GHGs
when calculating GHG
emissions levels, scientists
utilise a measure known as
CO2e (carbon dioxide
equivalent). CO2e allows
other GHGs emissions to be
expressed in terms of CO2
based on their relative global
warming potential (GWP).
Every GHG has a different
capacity to warm the
atmosphere known as its
Global Warming Potential
(GWP). As CO2 is produced in
such vast quantities and is the
principal GHG driving
climate change, it has been
assigned a GWP of 1. The
GWP for methane and nitrous
oxide (on a 100 year time
horizon) are 21 and 310
respectively. Every 1 tonne of
methane emitted is
equivalent to emitting 21
tonnes of CO2. GWP reveals
that carbon dioxide is not the
most potent GHG. GtCO2e is a
unit which measures the
number of Giga (billion)
tonnes of GHGs (CO2
equivalent) released into the
atmosphere each year.
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Emissions in the Figure above enter negative territory towards 2100. Negative emissions
represents a permanent removal in the level of GHGs in the atmosphere year on year due
to reduction techniques such as afforestation and carbon capture and storage.

Rapidly Reducing
Carbon Budget
In 2014 the IPCC (2014) quantified the
global carbon budget, the cumulative
volume of carbon emissions since the
industrial revolution, at 3,670 GtCO2. As
carbon emissions continue to climb, the
atmosphere’s limited capacity to absorb
CO2 is increasingly under threat. As a
result of this, UNEP (2016) identify that
only 1,000Gt of the carbon budget remains
to be “spent” in the future. The substantial
depletion of the carbon budget has been
principally driven by the rapid growth in
fossil fuel consumption resulting from

significant population growth coupled
with economic expansion. The size of the
remaining budget is challenging given the
numerous parts of the world yet to
undergo significant economic
development. In addition, developed
countries with well-established economies
will wish to see continued economic
expansion. EU and Irish policy makers
must therefore ensure that policy decisions
take account of an increasingly
constrained carbon budget.

Realisation of the 2°C target requires a
50% reduction in global GHG emissions by
2050 (relative to 1990). Such a target
implies a 60-80% emissions reduction by
most developed countries by 2050 along
with a gradual but significant reduction
effort by developing countries. The United
Nations Environment Programme (UNEP)
(2016) recently identified global annual
emissions as having reached 52.7Gt CO2e
in 2014. The figure above shows the
demanding GHG emissions reduction
trajectory required to stay within the 1.5°C
and 2°C limit.
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PwC’s Low Carbon Economy Index 20166
predicts that, based on current emission
trends, the 2˚C carbon budget will be used
up by 2036. UNEP (2016) offers an even
starker warning. They identify that the
carbon budget for 2˚C will be close to
being depleted by 2030 with a 50%
probability of the 1.5˚C budget having
been well exceeded at this point. The
most immediate response to this
challenge lies in a commitment to
emissions reduction targets and an
acceleration and intensification of
economy wide policy actions and
investments in low carbon infrastructure
needed for a sustainable low carbon
future.

Ireland’s Remaining Carbon Budget for
limiting global temperature rise to 2˚C

Remaining
CO2 Budget
766 MtCO2

PwC analysis reveals that whilst 2015 saw
a relatively rapid rate of global
decarbonisation relative to the 2000 –
2014 period (2.8% versus 1.3%), there is a
need for a substantial increase in the rate
of decarbonisation. Based on projected
annual global GDP growth of
approximately 3%, PwC identifies that on
average, countries will need to reduce
their carbon intensity7 by 6.5% every year
from now to 2100 to keep global warming
below 2˚C.
It would be possible to extend the lifetime
of the carbon budget if both developed and
developing countries bypass the
traditional high emissions growth model
and embrace the emerging new low
carbon high economic growth model.
Ireland’s Remaining Carbon Budget for
limiting global temperature rise to 1.5˚C

Remaining
CO2 Budget
128 MtCO2

Used CO2
Budget
2,203 MtCO2
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The figure on the right details the global
carbon budget, i.e. maximum amount of
carbon that can be released into the
atmosphere, that UNEP believe must be
adhered to in order to have a ‘likely chance’
of limiting global temperature rise to 1.5˚C
or 2˚C. EU and Irish policy makers must
now ensure that policy decisions take
account of constrained carbon budgets.
University College Cork research indicates
that if global temperature rise is to be
limited to 2˚C, Ireland has 766MtCO2
remaining of its total carbon budget.
Attainment of the 1.5˚C sees Ireland
subject to a substantially reduced carbon
budget of 128MtCO2.
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See http: http://www.pwc.co.uk/services/
sustainability-climate-change/insights/lowcarbon-economy-index.html

Used CO2
Budget
2,203 MtCO2

An emission intensity is the average emission
rate of a given pollutant from a given source
relative to the intensity of a specific activity. In
this regard carbon intensity is a measure of the
ratio of carbon emissions produced relative to
GDP.

Costs of Delayed Climate
Action Versus Inaction
Emissions reductions are seen in some
quarters as imposing significant costs on
economic growth. Addressing climate
change mitigation is contingent on the
energy sector playing a central role
through both the facilitation and delivery
of the energy transition at all levels of
operation and implementation. Achieving
such an energy transition in a cost
efficient manner is dependent on action
being taken in the near term rather than
the longer term.

By 2030 Europe will
feel the costs of what
we have or have not
done today
Eurelectric “Power Choices
Reloaded: Europe’s Lost
Decade?”
Delaying or reducing mitigation action will
impose increased future mitigation costs
and risks. UNEP (2014) identify that

where countries delay emissions
reduction action this will lead to much
higher rates of emission reductions being
required in the medium term and
consequently increased exposure to the
risk of ‘lock-in’ of high carbon assets and
carbon intensive infrastructure. This
would also lead to much higher
mitigation costs and a greater risk of

economic disruption. For these reasons
The IPCC (2014) highlight that
postponing ambitious emissions
reductions until 2030 would increase
mitigation costs during the 2030 – 2050
period by 40%. Assuming the global
community’s commitment to significant
post 2020 emissions reductions, the IPCC
(2014) forecast that the cost of 2°C of
warming will be in the order of 0.5% - 2%
of global GDP by mid-century. Supporting

UNEP’s concern, the Economist
Intelligence Unit (EIU, 2015) estimate
that the value at risk to manageable
assets from climate change inaction is
$4.2trn.

Eurelectric highlight that the successful
cost effective decarbonisation of the EU
energy system is dependent on significant
development and progress being made in
the decade 2020 – 2030.8 According to
Eureletric failure to take effective
decarbonisation actions during 2020 –
2030 will impose additional costs of
€5.6trn over the period up to 2050.
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European Emissions
Budget Realpolitik
For Europe and its Member States the costs
and risks of delayed emissions reduction
action and investment are very real.
Europe’s emissions reduction commitment
to the Paris Agreement and its long-term
objective of a 2050 decarbonised economy
means that both the EU and its Member
States will be subject to increasingly
constrained emissions budgets. Irish policy
makers must figure out how to respond to
this challenge and develop evolving
emissions reduction plans that are
compatible with declining future
emissions budgets. Failure to invest early
in the decarbonisation process would see
Ireland face significant future emissions
reduction demands and the risks which
that carries. Postponement of mitigation
action limits the opportunities for the
emergence of the low carbon economy’s
ancillary benefits. The EU’s ‘EU Clean
Energy Package’ envisages Member States
making financial contributions to an EU
renewable energy fund if their mitigation
efforts are deemed insufficient. Such
payments would represent a sunk cost to
the Irish economy. No future emissions
reductions benefit would accrue following
the Exchequer’s financial outlay.

See “Power Choices Reloaded (2013)”
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3
Policy developments
drive the energy
transition
While the Paris Agreement signalled a
global commitment to enhance
decarbonisation efforts, this international
initiative is part of a suite of legislation and
policies aimed at facilitating the transition
towards a low carbon future. Collectively,
many of these initiatives will require
significant energy system transformation.

11
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Global Leadership –
The Paris Agreement
The Paris Agreement saw countries agree to commit to a range of 2030 emission
reductions targets.
Recognising that countries’ first targets were always likely to under deliver, starting in
2023, the Paris Agreement established a “stocktaking mechanism” whereby every 5
years countries are committed to undertaking a peer review of emissions reduction
progress with the intention of subsequently committing to a scaled up emissions target 2
years later. It is hoped that this mechanism will ensure that countries and their
economies are firmly placed on a declining emissions trajectory, thus facilitating the
transition to a low carbon economy.
Paris Agreement Emission Targets for G20 countries

Saudi Arabia

Canada

130 Mt CO2e reduction on
annual dynamic baseline
by 2030

30% reduction
against 2005 absolute
emissions by 2030

Russia
25% to 30% reduction
against 1990 absolute
emissions by 2030

EU

China
60% to 65% reduction
against 2005 carbon
intensity by 2030

40% reduction
against 1990 absolute
emissions by 2030

Japan
26% reduction
against 2013
absolute
emissions by
2030

US
26% to 28%
reduction against
2005 absolute
emissions by 2025

Korea

Turkey

Mexico

21% reduction
against business
as usual scenario
by 2030

37% reduction against
baseline scenario by
2030

India
33% to 35%
reduction against
2005 carbon
intensity by 2030

22% reduction
against baseline
scenario by 2030

Indonesia
Brazil
37% reduction against
absolute emissions by
2025 and indicative 43%
against 2005 by 2030

South Africa
Emissions in a range
between 398 and 614Mt
CO2e by 2025-30

41% reduction
against business as
usual emissions by
2030

Australia
26% to 28%
reduction against
2005 absolute
emissions by 2030

What is the best route forward for Ireland?
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European Policy Pipeline
EU Target Setting (2020 – 2030)
EU climate and energy policy is driven by
the requirement to comply with selfimposed headline emissions reduction
targets. EU targets form the basis for
legally binding emissions targets for
Ireland and the other Member States. The
2020 Climate and Energy Package
committed the EU to reducing its
greenhouse gas emissions by 20% (relative
to 1990) by 2020. The 2030 Climate and
Energy Framework requires the EU to
achieve at least a 40% cut in GHG
emissions by 2030.9 This 40% target
represents the EU’s Paris Agreement
greenhouse gas reduction contribution.

efficiency and electricity interconnection.10
Integrated plans will be reviewed every
five years enabling Member States to either
maintain or increase the overall ambition
of their plan. The first review will take
place in 2024. Starting in 2021 biennial
progress reports will assess national plan
implementation. The biennial review
process, coupled with the aforementioned
update option, suggests that the EU policy
system is trying to achieve a degree of
synergy with the global policy stocktaking
mechanism.

Failure to deliver
significant
renewable energy
penetration could see
Member States
forced to make
financial
contributions to an
EU fund that would
support renewable
energy projects
within the EU

EU targets form the
basis for legally
binding emissions
targets for Ireland
and the other
Member States
To help drive the EU’s emissions reduction
agenda, both the 2020 Package and 2030
Framework also contained a range of
renewable energy and energy efficiency
targets and objectives. The Climate and
Energy Package established that by 2020
the EU should produce 20% of final energy
consumption from renewable energy
resources and, furthermore, reduce
primary energy use by 20%, compared
with projected levels, by improving energy
efficiency. The 2030 Framework increased
both of these targets to 27%.
On the 30th of November 2016 the EU
unveiled its ‘EU Clean Energy Package’, a
range of legislative proposals (energy
efficiency, renewable energy, electricity
market design) aimed at supporting the
European transition to a low carbon
economy. Whilst the Package reinforced
the EU’s commitment to its 27% renewable
energy target, it increased the 2030 energy
savings (efficiency) target to 30%. The
Package will also see Member States
develop Integrated National Energy and
Climate Plans for the 2021 – 2030 period.
These Plans will detail national policies,
measures and objectives to ensure delivery
of the EU’s 2030 targets for greenhouse gas
reductions, renewable energy, energy
9
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Like the 2020 Climate and Energy Package,
the 2030 Framework’s headline 40% emissions
reduction is relative to 1990 levels.

The EU Clean Energy Package warns
Member States that if the collective effort
of their integrated plans is insufficient to
realise the EU’s 2030 objectives, the
European Commission ‘can take measures
at Union level and issue recommendations
to Member States to ensure that targets
will be met’.

A Decarbonised
European Economy in
2050
While the process of 2050 GHG target
setting has not yet happened, the
European Commission roadmap for a low
carbon European economy in 2050
highlights a desire to see greenhouse gas
emission levels in 2050 reduced by 80 to
95% relative to 1990 levels. The
Commission highlights that all sectors will
need to contribute to the low-carbon
transition but note that differences will
exist between sectors on the amount of
reductions that can be expected. To
encourage policy makers to give greater
consideration to more long-term emission
reductions, the EU Clean Energy Package
requires Member States to report to the
European Commission by January 1 2020
their long-term low emission strategies
with a 50 year time horizon.11

European ambition
stretches well beyond
the 80% target

EU 2050 Low Carbon Economy: 80% GHG Reduction Pathway/Roadmap
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Source: European Commission (2011).
‘A Roadmap for moving to a competitive low carbon economy in 2050’
10 By January 1 2018 (and every 10 years
thereafter) Member States must submit a draft
integrated national energy and climate plan
to the European Commission for assessment.
Finalised plans must be submitted by January 1
2019.
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11 Policy makers must submit new 50 year
perspective low emissions strategy at the start of
every decade from 2020 onwards.

The European Emissions
Trading Scheme
The European Union uses the EU
Emissions Trading Scheme (ETS) and
binding targets for Member States’
non-ETS sectors to drive its emissions
reduction agenda. The ETS has been
viewed as the cornerstone of EU climate
policy since its inception over a decade
ago. The scheme is a cap-and-trade system,
that provides cost-effective incentives to
the main CO2 intensive sectors (power
generation, energy intensive industry
sectors,12 aviation) in each Member State.
The ETS is currently in its third phase
(2013-2020) with the fourth phase due to
run from 2021 to 2030. The EU views the
EU ETS as a key long-term policy initiative
with a central role in driving the low
carbon transition at both an EU and
Member State level.

residential, non-energy intensive industry
and waste sectors. Under the 2020 Climate
and Energy Package, the ETS sector of the
EU must reduce emissions by 21% by 2020
with the non-ETS sector reducing
emissions by 10 %.13 Attainment of the
2030 40% target is dependent on the ETS
sector of the EU delivering a 43%
emissions reduction by 2030. Sectors
outside the ETS will need to cut emissions
by 30%. Despite this split of effort, the EU
and its Member States successful transition
to a low carbon economy is dependent on
all economic sectors making significant
emissions reductions contributions.

The ETS scheme
works by reducing
the level of emission
that large polluters
can emit over time
and allowing
polluters to trade
emissions credits in
a carbon market

To ensure the most cost effective delivery
of the EU’s emissions targets, the ETS
sector undertakes a greater share of the
abatement effort relative to the non-ETS
sector. Ireland’s non-ETS sector covers
emissions from agriculture, transport,
12 Energy-intensive industry sectors include large
combustion sites, oil refineries, steel works and
production of iron, aluminium, metals, cement,
lime, glass, ceramics, pulp, paper, cardboard,
acids and bulk organic chemicals.

13 The 2020 and 2030 ETS & Non-ETS emissions
reduction targets are relative to 2005.

Climate and Energy Policy Pipeline
EU Climate & Energy
Package: EU GHG
emissions 20%
(relative 1990) by
2020

EU ‘Roadmap for moving
to a competitive low
carbon economy’: By
2050 EU GHG emissions
80-95% relative to 1990

EU Effort Sharing
Decision: Ireland’s
non-ETS sectoral
GHG emissions
20% by 2020
(relative to 2005)

2016
2015

2011
2008

UK Climate
Change Act:
UK, including
Northern Ireland,
to reduce GHG
emissions by
at least 80% of
1990 levels by
2050

2009

Climate Action
and Low Carbon
Development Act:
Irish GHG emissions
to be at least 80%
lower (compared to
1990 levels) by 2050

2014
EU Climate & Energy
Framework: EU GHG
emissions by 40%
(relative 1990) by 2020

European Council calls on
developed countries to
reduce GHGs by 80-95%
by 2050 (relative to 1990)

Effort Sharing –
Breaking out the NonETS target per Member
State
The 2020 Climate and Energy Package’s
‘Effort Sharing Decision’ disaggregated the
non-ETS 10% target into individual
Member State targets. Ireland’s non-ETS
sector, which covers 72% of national
greenhouse gas emissions, was assigned
the toughest target with a 20% reduction.14
Under the European Commission’s 2016
Effort Sharing proposal for the distribution
of its non-ETS 2030 30% reduction target
Ireland’s non-ETS sector has been handed
a provisional 30% reduction target. As
with the 2020 process, Ireland will once
again be expected to comply with annual
emissions targets for each year from 2021
– 2030. This process is aimed at placing
countries on a linear trajectory consistent
with achieving their 2030 targets.

14 GDP per capita was used to determine the Effort
Sharing Decision split.

Ireland’s first
National Mitigation
Plan to be approved
by Government
(June 2017)

2018

2017

EU, Ireland, GB & Northern
Ireland operating as low
carbon economies

Ireland’s non-ETS GHG
emissions 20% below
2005? EU GHG emissions
20% below 1990

EU ‘Effort Sharing
Regulation
(Proposal)’: Ireland’s
non-ETS sectoral
GHG emissions
30% by 2030
(relative 2005)

COP21 ‘Paris
Agreement’:
hold increase in
global average
temperature to well
below 2°C with
aspirations to limit
the temperature
increase to 1.5°C

2050

2020

2030

EU Member States
must submit a
draft integrated
national energy
and climate plan
to the European
Commission

Ireland’s non-ETS
GHG emissions
30% below 2005
EU GHG emissions
40% below 1990

What is the best route forward for Ireland?

14

Ireland is one of only nine Member States
permitted to make use of both flexibilities
and, furthermore, is the only Member
State granted maximum use of both
mechanisms. The UK was excluded from
using the EU ETS flexibility and was only
permitted minimal use of the land credit
flexibility which means that Northern
Ireland will face a greater challenge in
achieving its 2030 non-ETS targets.

Help or Hindrance from
Brussels?
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While Ireland secured the ability to make
use of the compliance flexibilities
contained in the proposed 2030 Effort
Sharing Regulation, it is important that the
use of these flexibilities is put in the
context of Ireland’s overall emissions
situation. The flexibilities are something of
a short-term reprieve and do not alter the
ultimate trajectory of Ireland’s targets.
Serious policy and investment challenges
still lie ahead. With Ireland set to face
increasingly challenging emissions targets,
such flexibilities could delay introduction
of emissions reduction policy, ultimately
making the attainment of our targets more
burdensome and costly. The Government’s
decision to make use of the one-off EU ETS
allowance flexibility should be informed
by the existence of high marginal
abatement costs in the non-ETS sectors.
If the limited land use credit flexibility is
viewed as recognition of the agricultural
sector’s high emissions efficiency and
limited viability to make significant
emissions reductions, this then raises
serious questions about which sector(s)
within the non-ETS sector will shoulder
the burden of mitigation.15

15 Irrespective of the emissions efficiency of
Ireland’s agricultural sector, the successful
delivery of Food Wise’s 2025 growth projections
can only be realised through expanded sectoral
growth and activity and therefore emission levels.
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The 2030 Effort Sharing proposal entitles
Member States to make use of two
significant flexibilities to ease the burden
of non-ETS compliance. Firstly, some
Member States can cover a portion of
emissions in their non-ETS sectors with a
one off transfer of ETS allowances.
Secondly, Member States are permitted, to
varying degrees, to use credits associated
with sequestered CO2 from certain
activities within the land use sector (e.g.
afforestation, managed cropland/
grassland) to help meet non-ETS targets.

Transitioning to a low carbon energy system

Reflecting that Member States need
flexibility to set objectives, targets, policies
and measures that are tailored specifically
to national circumstances, the EU has not
established national renewable and energy
efficiency targets for 2030. National policy
makers are free to determine their own
renewable and energy efficiency agenda.
However, and as indicated previously, the EU
Clean Energy Package warns national policy
makers that their national policy approach
must ensure that effective progress is made
towards reaching the EU’s 2030 targets.
The Government had budgeted for
afforestation policies prior to the
emergence of the land use
flexibility. Planned afforestation
policy will fully utilise Ireland’s
land use flexibility and will not
require additional exchequer
funding.
Flexibilities must not delay
policy and investment
decisions critical to helping
Ireland realise its longer
term target.

Carbon Pricing
The ETS and national carbon tax schemes
represent the principle means of pricing
carbon in the EU. The ETS has long been
beset by a period of low prices with carbon
currently priced between €5-6/t CO2e. From
the EU’s perspective, low carbon prices are
damaging as they remove incentives for
abatement and long-term clean technology
investments. Carbon pricing is critical to
realising the EU’s long-term goal as a low
carbon economy. A higher carbon price
would provide a strong incentive for
companies to innovate and drive down
emissions.

Significant differences
exist between the
Europe wide ETS
carbon price and
Member State national
carbon tax rates
The increasingly challenging post 2020
ETS emissions reduction target, coupled
with a range of ETS reforms, should see
the price of carbon steadily increase.
Thomson Reuters Point Carbon analysts
anticipate carbon could cost €22-26 per
tonne towards the end of the next decade.
The International Emissions Trading
Association (IETA) (2015) identify how
carbon prices below €25/t appear to only
affect operational decisions rather than
capital investment decisions, while €29/t is
deemed sufficient to stimulate low carbon
investment on a wide spread basis. In an
effort to drive low carbon investment in
the UK, the UK introduced a carbon price
floor that imposes a minimum (‘floor’)
price for carbon. Emitters are required to
pay the difference between the ‘floor’ and
EU ETS price.
National carbon tax schemes, such as those
utilised in Ireland, Denmark, Finland,
France and Slovenia can be used to put a
price on carbon in those sectors not covered
by the EU ETS. This is critical to ensuring
that emitters in all sectors of the economy
are subject to emissions pricing and
incentivised to contribute to the low carbon
transition. The World Bank16 recently
highlighted the significant gaps that
currently exist between the ETS price and
Member State national carbon taxes (e.g.
Ireland has a carbon tax of €20/t). As the
ETS price evolves over time it is important
that Irish policymakers ensure that the
carbon tax is set at appropriate levels
capable of incentivising the low carbon
transition in the non-ETS sector.
16 State and Trends of Carbon Pricing, 2016

Ireland’s Climate and
Energy Policy Challenge

2020 Non-Compliance

For Ireland, the key climate and energy
challenge is delivering emissions
reductions in the non-ETS sectors. The
cap-and-trade nature of the ETS will
deliver emissions reductions in Ireland’s
ETS sector. For the non-ETS sectors such
guarantees do not exist. Ireland’s policy
makers must, therefore, play a central role
in driving non-ETS reductions. Given the
high degree of cross-sectoral economic
interlinkage with regard to emissions
mitigation and energy use, policy makers
should focus on achieving one single goal
of emissions reductions across sectors and
recognise that this can only be realised via
a suite of complementary and non
competing policy objectives.

A discussion on how Ireland can achieve
an energy transition could not be more
pertinent given the EPA announcement
drawing attention to Ireland’s inability, to
date, to significantly decouple emissions
and economic growth. Ireland’s emissions
grew by 3.7% in 2015 (59.87Mt CO2e) as
the economy recovered with emissions
growth noted across all main economic
sectors. The energy industries, transport
and agriculture sectors now account for
almost 73% of Ireland’s total greenhouse
gas emissions (Figure below).

Policy makers should focus on achieving one
common goal of emissions reductions across
sectors and recognise that this can only be
realised via a suite of complementary and not
competing policy objectives
Ireland’s GHG Emissions Drivers (2015)
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Within the non-ETS sector agriculture and transport are responsible for 73.5% of
emissions. Further emissions increases are expected. In early 2017 EPA emissions
projections revealed that Ireland would not meet its 2020 target.

“Ireland is not currently on
the right track to meet its
2020 targets, nor is it on the
right emissions trajectory to
meet future EU targets or
our national 2050
decarbonisation goals”
EPA Director General Laura Burke

A Challenging Short to
Ireland’s Pathway to a
Medium-term
2050 Low Carbon
Emissions Environment Economy
For Ireland to realise its 2050 objective,
policy makers must ensure that the
economy is first placed on the appropriate
low carbon transition pathway. As a
starting point, policy makers should
develop their understanding and vision of
what Ireland’s 2050 low carbon economy
will look like. Policy makers must identify
the appropriate measures and associated
pathway to deliver this vision. To minimise
the costs of the low carbon transition,
policy makers need to ensure that
measures put in place to help Ireland
comply with its EU 2020 and 2030
emissions targets are compatible with the
2050 pathway. Due to the stringent
emissions targets that have been set by the
EU and the nature of Ireland’s emissions
profile with large levels of emissions
coming from agriculture and transport,
these targets present an enormous
challenge requiring immediate attention
and action.
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Ireland’s National Policy Position on
Climate Action and Low Carbon
Development (2014) established the
national objective of reducing CO2
emissions by at least 80% by 2050 (relative
to 1990 levels) across the electricity
generation, built environment and
transport sectors with carbon neutrality
achieved in the agriculture and land use
sector. The Climate Action and Low
Carbon Development Act (2015) is viewed
by Government as being instrumental to
realising Ireland’s 2050 low carbon goal.
The Act provides for the preparation, and
approval by the Government, of five-yearly
National Mitigation Plans (NMPs)
specifying the policy measures required to
reduce emissions in line with EU and
international regulations. The first NMP is
scheduled to be approved by Government
by June 2017. Policy makers’ efforts to start
mapping a pathway to 2050 will be helped
by the development of Ireland’s 2021-2030
Integrated National Energy and Climate
Plan for the 2021-2030 period by 2018. It is
anticipated that the integrated plan will
operationalise the policy measures
identified in the NMP.

Transitioning to a low carbon energy system

Northern Ireland’s transition to a low
carbon economy will be challenging given
the absence of any significant low carbon
development policy direction since 2010.
Given Northern Ireland’s economic
makeup is generally comparable to that of
Ireland, Northern Ireland will face broadly
similar challenges as it seeks to
decarbonise its economy. Policy makers in
Northern Ireland could benefit from
mirroring the policy approach of Ireland as
policies which are relevant in Ireland will
be equally applicable in Northern Ireland.

What is the best route forward for Ireland?
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4
Key components of
our future energy
system
Introduction

We have reviewed a range of relevant
technologies and markets that are
applicable for the Irish context in order
to develop a roadmap for the energy
transition in Ireland with a particular
focus on the heat, transport and
electricity sectors. We have focused on
proven technologies and considered
those that are economically viable or
expected to become cost effective in the
medium term.

19

Transitioning to a low carbon energy system

In order to estimate adoption rates and
costs we have referenced a number of
external sources for future technology
cost curves and expected penetration
levels. While costs are market specific
the shape and relativity of the levelised
cost curves is informative. In particular,
we have focused on those technologies
that are expected to be most relevant in
Ireland, namely: wind, solar, bioenergy,
storage, carbon capture and storage
(CCS), electric vehicles, and electric
heating.

Key technologies for emissions
reduction in Ireland
Capacity factor definition
**The capacity factor is the ratio of actual power generated to the rated peak
power. If a 5 megawatt wind turbine were to operate under perfect conditions for a
year it would have a capacity factor of 100%. If, under actual conditions, it produces
power at an average of two megawatts, then its capacity factor is 40%.

Projected levelised cost of energy - onshore wind

Onshore wind Cost Curve
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There is currently 3.2GW of installed wind
capacity in Ireland. These wind farms
produced 23% of total electricity demand
in 2015. The vast majority of these wind
farms are based onshore (there is only 1
offshore windfarm in operation). The key
reason for this is cost, as offshore wind is
relatively expensive (€149 / MWh versus
€66 / MWh*). This is due to the higher cost
of connecting offshore wind to the
electricity grid and the cost of installing
and operating the wind farms out at sea.
More expensive offshore wind offers
higher capacity factors and is often
considered when there is a lack of suitable
onshore sites. As noted previously, wind is
a plentiful resource in Ireland and the
capacity factor** for onshore wind in
Ireland was 32% in 2015 according to
SEAI. This is consistent with figures from
Denmark which has 5.1GW of installed
wind capacity, meeting 51% of total
electricity demand. They also have similar
average wind speeds and a capacity factor
of 32% (average for 2015). It is worth
noting that wind turbines have become
much more efficient and deliver more
power in a wider range of conditions than
those previously installed.
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*Source: US Energy Information Administration (EIA)

In 2016
wind energy
generated enough
electricity to meet
10.4% of the EU-28
total electricity
demand

Source: Wind Europe 2016 European statistics

In Ireland
27% of total
demand in 2016
was met with wind
energy - the second
highest rate in
Europe

What is the best route forward for Ireland?
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Projected
cost of energy - large scale solar
Solarlevelised
Cost Curve
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Conventional fossil fuel based power
generation can be converted to burn
biomass instead of fuels such as peat or
coal. In addition, biomass can be used to
generate biogas, which can be injected into
the existing gas distribution system to be
used for domestic cooking and heating.
Biogas can also be used as a transport fuel
and compressed natural gas engines are
particularly well suited to heavy goods
transit. Biogas provides a cost effective
mechanism for decarbonising freight
transport. However, meeting a significant
proportion of current energy demand
through locally produced biomass would
require us to divert agricultural land from
food to energy production. For example, if
bioenergy were to be used in place of the
heat and electricity currently produced by
burning peat, a landmass of approximately
9,000 square kilometres, or the equivalent
of 13% of the landmass of Ireland, would
be required. Current EU regulation looks
to ensure that bioenergy production does
not displace food production within the
borders of Europe. As a result, importation
of biofuels from outside of Europe must be
considered.

Bioenergy
Plants use photosynthesis to convert the
energy from the sun into bioenergy.
Biomass is derived from organic material
such as trees, plants, and agricultural and
urban waste. Heat and electricity can be
produced by burning biomass, bioliquids,
or biogas. These fuels are made from
organic materials such as plants, wood and
waste. While carbon emissions are
produced when biofuels are burnt they are
considered to be carbon neutral due to the
fact that while the plant grows an
equivalent amount of carbon is absorbed
from the atmosphere.

Biomass
cost
Curve
Projected
levelised
cost
of energy - Biomass
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A number of technologies exist which
allow for the harnessing of the energy
from the sun in order to generate
electricity. These technologies have
attracted a lot of attention globally as a
result of the significant reductions in the
cost of solar technology. There has been a
66% decline in the cost of solar PV
technology between 2010 and 2015. In
countries with favourable levels of
sunshine this has brought solar into price
parity with other traditional forms of
generation. The most effective technology
is solar photovoltaic (PV) (98% of all
installations) which has been widely
installed across states in the US such as
California, Hawaii, Arizona and Nevada
and countries such as China, Japan,
Australia and Germany. PV cells are made
of semiconducting materials which convert
sunlight directly into electricity. Initially,
many countries offered generous tariffs for
the production of solar energy, however,
the level of subsidy is falling in line with
falling technology costs. While technology
costs are projected to fall further, the
relatively low average sunlight (insolation)
in Ireland means that careful consideration
must be given to any proposed subsidy for
solar power. Solar can be a natural
complement to wind generation as the
weather conditions that generate wind
correlate with cloud cover and conversely
a high pressure leading to low wind speeds
correlates with greater levels of sunshine.
Locating a solar farm beside and existing
windfarm also offers the advantage of
using the existing grid connection. In
Ireland on average there are three and a
quarter hours of sunshine per day, and this
compares to five and a half in California,
where solar penetration has been strong.
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Energy Storage
Intermittent renewable generation such as
wind and solar requires a complementary
technology in order to ensure that
customer demand is met. As weather
conditions can change rapidly it is
necessary to have other technologies that
can respond quickly. Much research has
been conducted into the area of energy
storage and there are a wide range of
technologies available now which provide
storage capability. On a domestic scale,
battery storage can be used to store excess
production from, for example, solar panels
installed on the roof. On a larger scale, a
range of technologies are available such as
using voids in salt caverns to store
compressed air. Storage solutions are often
proposed where a high level of renewable
capacity is installed which allows the
compressed air to be produced, for
example, when the wind is blowing. At a
time of low wind the compressed air can
be used to produce electricity. Despite a
high level of interest globally, storage
technology remains nascent and costs are
high currently. Smaller scale storage
devices, with higher costs, have suitable
technical characteristics for deployment in
certain situations including heavily
congested networks or areas with rapid
demand growth.
As costs fall, and renewable penetration
increases, storage will become a critical
feature for future power systems.
However, the power system must always
be able to contend with protracted periods
of significant system demand at times of
low renewable generation. The two most
viable sources for this generation in
Ireland are interconnection and gas fired
power generation.
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Electricity
Interconnection

Gas Generation

The island of Ireland currently has 1GW of
electrical interconnection, all of which is
with the UK in the form of two
interconnectors. The East-West
Interconnector from Ireland to Wales (0.5
GW) and Moyle Interconnector from
Northern Ireland to Scotland (also
0.5GW). These interconnectors allow both
countries to economically meet system
demand. In scenarios where wind power is
limited in Ireland, power can be purchased
from the UK power grid or, alternatively,
when there is excess wind power being
generated in Ireland this can be exported
to the UK. By aiding the balancing of the
two power grids interconnection allows for
a greater penetration of renewable
generation in both countries. The EU has
set a target that each country should have
a minimum of 10% of installed electricity
generation capacity as interconnection by
2020, and is considering a proposal to
increase this target to 15% by 2030.

Gas remains an integral part of the Irish
energy system with well-established
infrastructure comprising of more than
2,400km of high pressure gas transmission
pipelines and over 11,300km of low
pressure distribution pipelines. The Irish
market is also physically connected with
the UK market via two gas interconnectors
into the UK gas transmission network. The
gas distribution system reliably delivers
gas to 700,000 homes and the
transmission system delivers gas to 9 gas
fired power stations with an installed
capacity of 5.3GW.
The all island power system is heavily
reliant on gas fired power generation, both
in terms of capacity and in terms of their
physical characteristics and locations in
order to maintain grid stability. These
power stations are flexible and their power
outputs can be increased or decreased as
overall demand for electricity changes.
Gas fired power stations are cost effective
and emit fewer greenhouse gas emissions
than coal and peat plants. Gas power
production releases 46% less emissions
compared to coal based power and 65%
less than peat fired power production.

What is the best route forward for Ireland?
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Electric Vehicles
in Norway
The Norwegian population is very
dependent on cars due to low
population density. Significant
progress has been made in replacing
the second family car with an electric
car.

While gas will play a critical role as we
transition to a carbon neutral power
system we cannot meet our 2050 targets
with fossil fuel based generation without
some additional form of technology which
removes the carbon produced during
combustion. Much research has taken
place into carbon capture and storage
(CCS) and industrial scale plant is in
operation. Essentially, CCS is the process
where power stations (such as combined
cycle gas turbines) are fitted with filters to
capture the carbon dioxide which is then
transported and stored – usually
underground or undersea. Costs are
currently high and market values of the
order of €150/MWh have recently failed to
attract private investment due to the level
of risk associated with the projects. The
main risk arises with the requirement for
the owner of the CCS facility to guarantee
that none of the CO2 will leak in the future
as any leakage will be priced at the future
price of carbon. Action will have to be
taken to remove this uncertainty in order
to ensure that CCS is economically viable.
This is particularly important as the ETS
scheme will ultimately effectively preclude
the use of carbon emitting power plant.
Capturing and storing carbon involves
building a network to transport the CO2 to
the storage facility. There is significant
potential to use depleted gas fields for
carbon storage in Ireland. If this does not
prove to be economically viable then
accessing the UK carbon storage network
would need to be investigated. Adding
carbon capture to the existing stock of gas
fired power generation in Ireland would
provide a clean, and reliable source of
power to be used when renewable
generation such as wind or solar is not
producing electricity to meet our national
demand.
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Electric vehicles
When looking at decarbonisation
roadmaps for domestic transport
internationally, the plug-in electric car is
by far the most widely proposed solution.
Electric vehicles have developed
significantly in recent years with the
introduction of models ranging from the
affordable Nissan Leaf to high
performance models from Tesla. The cost
of the lithium ion batteries used in electric
vehicles has declined by 64% between
2010 and 2015 and further price decreases
are expected with increasing production
volumes and further technology advances.
EVs also require fewer complex parts
reducing the lifetime cost of ownership
and also offer significant air quality
benefits which are particularly important
in towns and cities. Most major car
manufacturers are now developing models

• No toll charges & free parking for
EVs
• No purchase or import taxes on EVs
• 50% reduction in EV company car
tax
• EVs have access to bus lanes
• Up front subsidies of ~ 30% of the
cost of EV
• Proposed ban on sale of ICE cars
from 2025

to bring to market in the early 2020s. For
example, Volvo recently announced its
desire to have 1 million electric Volvo cars
on the road by 2025. Some countries have
achieved significant growth of plug-in
electric cars through policy innovation.

Forecast cost of lithium ion batteries, 2010-2050

Forecast cost of lithium ion batteries, 2010-2050
1,000
900
800
Lithium ion batteries make up ~30%
of the cost of an EV & these costs have
been falling and are expected to
continue to fall over the next 10 years

700
600
€/kWh

Carbon Capture and
Storage

The current suite of supporting
policies includes:
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Source: Bloomberg New Energy Finance 2016

EV - Electric Vehicle
ICE - Internal Combustion Engine (e.g. petrol or diesel)

2030

Electric Vehicles
in Ireland

A passive
house uses
90% less energy
than a house built
using traditional
methods

Costing €120 per
annum, EVs have the
lowest rate of motor tax
available in Ireland
An electric vehicle
can reduce your
transport fuel costs
by 74% compared to
a comparable diesel
engine car
A reduction in price
of up to €10,000 is
available for electric
vehicles due to an SEAI
grant and zero VRT
Source: SEAI

Addressing the Heating Sector
Oil, solid fuels, and gas play a central role
in heating homes and businesses in
Ireland. Roughly 40% of our housing stock
is on, or close to, the gas distribution
network. The remaining homes are
typically heated by burning solid fuel or oil
which emit significantly more carbon
emissions than gas. In order to reduce
emissions in this sector one must look at
both changing fuel type and improving
building insulation and air tightness.
Evolving building regulations will require
that all new houses and offices be built to
near carbon neutral standards. A passive
house only requires 10% of the energy that
a conventional house requires.
It is expected that approximately one third
of Ireland’s housing stock in 2050 will have
been built to a BER ‘A’ standard. Existing
housing can also be refurbished to achieve
an ‘A’ standard and this typically requires
that the doors and windows be replaced
and extensive insulation of the walls and
roof be undertaken. This is referred to as a
‘deep retrofit’. Based on current levels of
carbon tax a householder would typically
pay back the investment associated with a
deep retrofit within 10-12 years. It is worth
noting that an ‘A’ rated house also offers

much higher comfort levels. As the energy
requirement is so low electric heating is
widely adopted in heavily insulated homes.
Enhancing the energy efficiency of the
housing stock reduces the total energy
demand associated with heating.
Furthermore meeting this lower energy
demand with electric heating effectively
moves the energy production from the
non-ETS into the ETS sector enhancing the
probability of meeting the EU heating
sector decarbonisation targets.
Both advanced electric heaters (storage
and heat pumps) and well insulated hot
water tanks offer energy storage capability.
This is particularly attractive in a country
with high levels of renewable power.
During periods of high wind, the wholesale
price of electricity is low. A home owner
with a smart meter and a flexible tariff
would be able to buy the ‘heat’ they require
when prices were lowest and ‘store’ the
energy in there storage heater or their
insulated hot water cylinder. This
represents an interesting way of storing
excess renewable power on a national
scale while also actively engaging the
energy consumer by offering a convenient
mechanism to lower their energy bills.

33% of the housing stock in 2050 has not yet been built
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5
Roadmap to 2050
Introduction
The PwC roadmap outlines an achievable
transition path to a low carbon energy
system by 2050. The building blocks would
also allow us to progress to a carbon
neutral energy system shortly thereafter.
Ireland must reduce its CO2 emissions to at
least 80% of 1990 levels by 2050 if it is to
successfully implement the National Policy
Position on Low Carbon Development.
Under our roadmap, in the cost optimal
scenario, we calculate that there is a 92%
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reduction in emissions from the electricity
sector, an 80% reduction from the heat
sector, and a 94% reduction in the
transport sector. It is worth drawing
attention to the fact that, currently,
agriculture makes up one third of our total
emissions. Any shortfall in the agriculture
and land use sector in meeting its
reduction target would need to be made up
by the heat and transport sectors.

In developing a roadmap to deliver the
required emissions reductions we have
focused on proven technologies and
considered those that are economically
viable or expected to become cost effective
between now and 2050. We have also
looked at technologies that are
complementary to our specific context. We
are an island on the west coast of Europe
with strong prevailing winds and a
distributed population. Over the last 20
years we have invested significantly in gas
generation and onshore wind
infrastructure and should look to leverage
this investment where possible, when
charting a path forward. While our
roadmap was designed to meet our 2050
targets in the electricity generation, heat
and transport sectors, it is worth bearing in
mind that European policy is leading
ultimately to carbon neutrality and any
investment made now should be based on
this desired end state.

abundant hydroelectric resources which
provides significant amounts of
controllable renewable power. Denmark
has similar wind conditions to Ireland,
however, it has the advantage of extensive
interconnection with neighbouring
countries. This creates a different, export
supported, investment model. Significant
interconnection also removes the need to
invest in power stations to meet demand
when intermittent renewables such as
wind and solar are not producing energy.
France has invested significantly in nuclear
power and has, therefore, very different
power system characteristics.
Security of supply is given prominence in
selecting technologies for our proposed
energy system and recent Brexit
developments re-emphasise the need to
address energy security. While at this
juncture it is not possible to know the
terms of the UK’s future trading
relationship with the EU, all of our existing
electricity interconnection is with the UK
and all our imported gas comes via the UK
transmission system.

The agricultural sector was not in scope for
this report as the greenhouse gas
emissions from this sector are not
dependent on the energy system. Under
our roadmap a total reduction in GHG
emissions of 45% is achieved by the energy
sector alone. No estimates have been
included regarding reductions in
agriculture and the total annual figures
are, therefore, left at 2016 levels to
illustrate the scale of the challenge.
Meeting our 2050 targets will require
significant GHG reductions to be achieved
by all sectors.

Transport


94%

Heat


80%

Under the PwC scenario Ireland is able to de-carbonise
When
looking at energy
transition
~45%
of all
GHG emissions by 2050*. However,
other 
Electricity
roadmaps from other countries it is worth
sectors
such
as
challenge 92%
focusing
on the principle
features
thatagriculture will remain a
Generation
define them. Norway and Sweden have

Greenhouse gas emissions today and in 2050

59.8MtCO2e*
Electrical Generation

Residential Heat

Transport

Agriculture

Industry &
Manufacturing

12
6

11.8

19.8

Target of 80% reduction on 1990
levels (56.1MtCO2e) by 2050
45% reduction achieved from
the Energy Sector alone

25.6MtCO2e
1 Electrical Generation
1.2 Residential Heat
0.7 Transport

19.8

9.4

Agriculture
(not in scope of review)

1.9 Industry &
Manufacturing

Waste 1

1 Waste

2016

2050

Source: EPA, TIMES, SEAI, PwC Interviews & Analysis
*Note: 1990 GHG Emissions – 56.1MtCO2e, 2016 – 59.8MtCO2e, , 2050 – 25.6 MtCO2e,
our % reduction is calculated vs 1990 levels
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Transport
sector
Overall, in our scenario there is a 94%
reduction in transport greenhouse gas
emissions achieved by 2050. This is
delivered through the mass adoption of
electric vehicles, the electrification of
public transport and the use of biogas as a
fuel for heavy goods vehicles.
Electric vehicles are expected to be
adopted quickly post 2025 as prices meet
and then fall below those of an equivalent
internal combustion car and car
manufacturers produce a wide range of
electric options.

Forecast penetration of Electric vehicles
in Ireland, 2015-2050
Forecast penetration of Electric vehicles in Ireland, 2015-2050

Sales
100
90
70
60
%

Within our forecast we have assumed by
2030 all new car sales would be electric
vehicles. We assume that the average car
remains on the road for approximately 10
years and therefore the majority of the car
fleet will be electric by 2040.
As noted previously we have already seen
adoption in other markets such as Norway,
where 17% of new car sales in 2016 were
EVs and there is a plan to ban the sale of
ICEs from 2025 onwards.
We recognise that our projected rate of
adoption of EVs is relatively high and will
not happen unless cost parity is achieved
by 2025 and adoption is encouraged by a
suite of appropriate policy options.
Tightening European regulation requires
car manufacturers to reduce their fleet
emissions and post 2020 this can only be
achieved through material delivery of
electric vehicles. EU air quality directives
and recent diesel scandals will create
further political pressure to accelerate
adoption of EVs (see policy section of this
report).
While the range of an electric vehicle
continues to increase, it is not considered
likely that high mileage heavy goods
vehicles will be electric within the
timeframe of this study. We advocate
converting the heavy goods vehicle fleet to
biogas between now and 2050. Recent
reports from Engineers Ireland and
National Grid estimate that operators of
Heavy goods vehicles (HGVs) that use
biogas/CNG could benefit from costs
savings of 30%-35% on their traditional
fuels costs.
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Source: Bloomberg New Energy Finance 2016, IEA & PwC Interviews

The United States was overtaken by
China as the largest market for electric
cars in 2015, with over 200,000 new
registrations. Taken together, these two
markets accounted for more than half of
the global new electric car registrations
in 2015.
Sales more than doubled in the
Netherlands, where the market
share of electric cars reached
close to 10%, the highest in the
European Union and the
second-highest globally, after
Norway (23%). The 2015 yearon-year sales growth for electric
cars also exceeded 75% in
France, Germany, Korea,
Norway, Sweden, the United
Kingdom and India.
Source - IEA report “Global EV Outlook 2016”

Residential and
industrial heating
Residential

With regards to retrofit, we have assumed
that by 2050 80% of current homes will
have been upgraded. 60% of the existing
housing stock will be upgraded to a BER A
standard. This is a similar assumption as
has been adopted by the German Energy
Agency. Meeting our targets in the heat
sector is expected to add electric heating
appliances to approximately 1.4m homes.

Through a combination of building new
homes to a high standard of energy
efficiency and refurbishing existing
building stock to a more energy efficient
level we see an 80% reduction in
residential greenhouse gas emissions by
2050. This equates to an average reduction
in household energy consumption of 71%.
Current building regulations in Ireland
require all new homes to be as close to
carbon neutral as possible and therefore all
new build homes going forward should be
built to a zero local CO2 emissions
standard. The figures below are based on
ESRI projections.
In our projections we assume that most ‘A’
rated homes use electric heating to meet
their low heat load and adopt either heat
pump or storage heating technology.

Our model assumes that the cost of
retrofitting a home to BER A is €30,000
and upgrading to a B level is €10,000
(source: DENA, German energy agency).
Therefore the total capital costs to
achieving our residential energy efficiency
targets is estimated to be €25bn with the
programme of work taking place between
2017 and 2050. The business case for this
work is positive with payback periods of
10-12 years being typical. However,
schemes that allow home owners access
the capital required in order to defray
future energy spend are required. How
Ireland funds these schemes is also
significant.

Insulation of residential properties in Ireland 2016-2050 (Cumulative)

Insulation of residential properties in Ireland 2016-2050 (Cumulative) (‘000)

Overall, in this sector we expect to see
declines in emissions of 80% driven by
appropriate regulation and policy.
Tightening building standards will
improve energy efficiency in this sector. As
the price of carbon in the non-ETS sector
increases businesses will be strongly
incentivised to invest in zero carbon
technology. We assume that once there is
an appropriate price signal, companies will
respond to minimise costs. Where
manufacturing processes produce carbon
dioxide, substitution can occur (e.g. use of
an electric furnace in place of a gas fired
furnace) or adoption of technologies such
as carbon capture will take place.
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32% of new houses
assessed in Ireland
in 2016 used heat
pumps
- based on SEAI BER data
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New Energy
Efficient Homes

1,031

276

600

0

Industrial and
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2,542
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As our energy system evolves and more
combined heat and power solutions are
deployed in the commercial sector some
adoption of district heating is expected in
suitable locations. District heating may be
particularly suited to legacy apartment
buildings where the cost of deep retrofit is
prohibitively costly.

2025

2030

2035

2040

516

2045

2050

Source: ESRI, SEAI, CSO, Department of Housing
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Electricity sector

Sweden is focusing
on promoting wind
power and aims to
have 30TWh/year of
wind power by 2030,
versus the current
level of 11.5TWh/
year

number of viable sites for onshore wind. As
In order to decarbonise our energy system
these limits are reached and as technology
we must prioritise renewable energy
and connection costs fall from 2040 on we
sources for the production of electricity.
Our location, geography and climate result envisage that offshore wind will become
more prevalent. In order to ensure that
in onshore wind being our most cost
demand is met when weather conditions
competitive renewable technology and
do not support intermittent renewable
onshore wind therefore forms the
generation, we envisage development of
foundation of our proposed energy system
in 2050. We envisage a power system built further interconnection and the
deployment of gas fired power generation
on a base of onshore wind supplemented
production have carbon capture and
in combination with carbon capture and
with solar parks which can extend the
storage deployed. In order to make best use
storage. Our model assumes a threefold
range of conditions that produce
of the available carbon budget while
increase in interconnection with
renewable energy. We assume that all
meeting our GHG targets it will be
consideration to be given to resilience and
projects that currently have planning
necessary to dramatically reduce the
wholesale trading regimes when selecting
permission will be built and when older
which country/market to connect with. We volume of coal and peat used for power
generation windfarms reach the end of
production. Post 2025 our model assumes
their design life they will be ‘repowered’ by envisage that fast responding gas fired
thatand
the vast
majority of peat and
coal
generation
plant
continues
to
be
deployed
replacing
their
turbines
with
new
Our PwC scenario sees growth in both electricity demand
generating
capacity
power production ceases.
when required and that by 2050 all
technology which significantly increases
generation stations that burn gas for power
power output. Physical limits exist on the
Our PwC scenario sees growth in both electricity demand and generating capacity


Coal is largely
replaced by
biomass
from 2025

14.2GW


First Carbon
Capture and
Storage (CCS)
Plant comes online
before 2030
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Peat is largely
removed from the
energy mix by
2025, replaced
by biomass

3.0
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Source: TIMES, GAINS, SEAI, Bloomberg News Energy Finance, PwC Interviews and Analysis
*Other: Distillate Oil, Pumped Storage, Hydro Generation, Demand Side Unit, CHP, Waste, Industrial Generation
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Projected levelised cost of energy per technology

Assumptions

1200

Our electricity demand curve is based upon the
UCC Irish TIMES Full Energy System Modelling
Project and then we have adjusted for key changes
including : increased development of datacentres;
higher penetration of electric vehicles; and
adjustment to heat load assumptions. Finally, we
have assumed a relatively low level of distributed
generation including residential solar and
combined heat and power (CHP) as we do not
expect mass adoption of these technologies without
subsidy. It is acknowledged that some level of
subsidy to support microgeneration may help with
consumer engagement in the energy transition.
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Onshore Wind Costs (€/MWh)
Biomass Costs (€/MWh)
Solar PV (Utility Scale) Costs (€/MWh)
Energy Storage (€/MWh)

Our scenario sees electricity demand in the
Republic of Ireland increasing from 29 TWh in
2016 to 45 TWh in 2050 and the all island installed
capacity growing from 14.2GW to 24.5GW.

Source: IEA, BNEF, US EIA
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Key assumptions for
installed capacity

Wind – Our scenario builds upon
existing wind assets. Where and when
appropriate we assume the repowering of
existing wind farm sites with larger,
newer, turbines and in addition some new
wind farm projects delivering and
additional 6GW (ROI figure). Planning
permission has already been granted for
50% of this projected increase. The cost of
offshore wind is expected to fall and
should be considered as it becomes cost
effective.

Solar Power – While the cost of

solar cells is falling, the average solar farm
capacity factor in Ireland (linked to hours
of sunshine per day) is low meaning the
cost of meeting our renewable electricity
targets using solar power are significantly
higher than the costs associated with
meeting the targets through the
development of onshore wind farms. We
envisage modest development of solar
farms primarily to enhance the range of
weather conditions that will deliver
renewable power. There is a strong
correlation between wind and changing
weather systems. In times of low wind
there are often good solar conditions. We
have assumed that only 5% of demand is
met by 2GW of installed large scale solar
by 2050.

Carbon capture and
storage (CCS) with gas
CCGT – CCS has not been widely

deployed at this point and stronger carbon
price signals will be required to increase its
adoption. The UK Department of Business
Energy and Industrial Strategy predicts
cost declines from 2028 onwards. The
adoption of CCS in Ireland requires
legislative change and development of an
appropriate regulatory framework. Any
project of scale will require Government
support. We envisage the adoption of the
first CCS project in combination with a
combined cycle gas turbine plant before
2030 with remaining projects happening
post 2030. It is worth noting that much of
our current stock of gas turbines are
expected to cease operations between
2030 and 2040. The wholesale market will
need to provide the required signals for
investment in next generation gas fired
plant with carbon capture even though
their annual run time will diminish over
time as they will only be required when
renewable plant is not generating power.

Biomass – Our model assumes 3GW
of biomass based power production as the
majority of peat and coal plants are
converted to biomass by 2025. Our model
does not assume that energy crops replace
food production and therefore importation
of biomass would be required. This would
be more than offset by the decreased
reliance on imported coal and oil in the
heat and transport sectors.

Interconnection – Currently
there is 1 GW of interconnection with the
UK. Our model includes an additional
1GW of interconnection by 2030 and a
further 1GW being added before 2050.
This is aligned with European policy
regarding levels of interconnection
between electricity markets and is a
valuable piece of energy infrastructure
when we consider the increased
penetration of intermittent renewable
generation. The increased interconnector
capacity will allow us to both import and
export renewable power.

Northern Ireland
roadmap
As we have an integrated all island wholesale power market in Ireland we have
modelled the power system on an all island basis. Within our roadmap we have
focused on key technologies that are applicable to the whole Island of Ireland. It is
also worth noting that the opportunities and challenges of intermittent renewable
wind generation, a dispersed population, a dominant agricultural sector, and
similar building stock are all features shared between both jurisdictions on the
island of Ireland. Our model assumes that, while the UK may not be part of the EU
energy union, the fundamental requirement to decarbonise at least cost will result
in efficient flows of power between the two markets.
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What will this
Transition cost?
We have reviewed and utilised the
University College Cork TIMES model and
the EnvEcon GAINS models as part of our
review and used these models as key
inputs into our roadmap. Developing
greater levels of renewable generation and
interconnection while also delivering new
carbon capture technologies will require
significant investment. While this
investment makes sense in the context of
rising carbon prices in both the ETS and
non ETS sectors, how these capital
intensive projects are incentivised will
require attention. It will also be important
to consider how this investment should be
phased to minimise the impact on the
economy whilst also minimising the cost of
the transition. As we have a defined
‘carbon budget’ it is more economic to
replace carbon intensive processes earlier
as benefits accrue straight away and
expensive step changes later in the time
horizon are avoided. Meeting the various
targets between now and 2050 also means
that fines are avoided.

In 2050 we estimate
that the cost of
energy per unit of
GDP output will be
approximately 25%
lower in the
decarbonised
pathway than it is
today. The lower
cost is due to the
implementation of
energy efficiency
measures and a
significant shift
away from oil and
gas for electricity
generation,
transport and heat.
Our model predicts that the level of
investment required to finance this
transition will lead to a unit cost of
electricity in 2050 that is 10-15% higher
than today’s prices. However the
investment in energy efficiency and
transport measures will mean that the

Heat sector &
industrial and
commercial sectors
Domestic Heating

average house spend on energy will
decrease by approximately 20%.

Electricity sector
Under the PwC scenario a greenhouse gas
emissions reduction of approximately 92%
will be delivered by the electricity sector.
However, this will require investment in
clean generation technologies such as
wind and carbon capture and storage. We
would expect to see an increase in the
wholesale cost of electricity of
approximately 11% over the period
2016-2050. Indicatively this would equate
to an increase of approximately €220 per
household per annum which is
significantly lower than the anticipated
price increase in a business as usual world
with a high carbon price where we
estimate an increase of approximately
€510 per annum.

Transport sector
The cost to consumers of switching to
electric vehicles is expected to be limited as
adoption is only projected to take place
once electric vehicles reach price parity
from 2025 onwards. It is worth noting that
total cost of ownership for an electric
vehicle is expected to be significantly lower
than an equivalent internal combustion car
and this cost differential increases with
increasing carbon tax. Where policy
incentives such as reduced VRT are
required to drive adoption then these costs
could be subsidised by a carbon tax in the
non ETS sector.
The rollout of a national charging
infrastructure and any electricity grid
network reinforcement’s could be financed
via the existing transmission and
distribution (TUOS and DUOS) charging
mechanisms. However future market
structures would be required to ensure that
the correct infrastructure is built and
managed to support the transition. Our
model assumes that CNG is adopted by the
heavy goods vehicle fleet on the basis of
cost savings underpinned by an increasing
carbon tax. The infrastructure investment
is relatively modest as the required CNG
network of filling stations required to
support the HGV fleet based on the
motorway network is not extensive.

Building regulations already specify high
levels of insulation and building air
tightness and we anticipate that regulation
in this space will continue on this
trajectory. We therefore do not include
incremental costs for the delivery of
energy efficient new houses/apartments in
our model. However, the funding required
to deliver the extensive retrofit programme
represents a large upfront capital cost. We
estimate that the proposed retrofit
programme will cost €25bn between 2017
and 2050. As previously reported the
payback period based on current levels of
carbon tax is of the order of 10-12 years.
Once the original investment is paid back
the homeowner has dramatically
decreased energy bills.

Industrial and Commercial
In the industrial and commercial sector we
expect the carbon price in both the ETS and
non ETS sectors to provide a strong signal
encouraging the adoption of low carbon
processes. Unlike the residential sector,
businesses or the public sector could be in a
position to deploy capital over the longer
term and accept a longer term payback.

The retrofit
initiative becomes a
mechanism for
replacing the
importation of fossil
fuels, funded by
energy charges, with
a job creation
scheme which
delivers the
enhanced building
stock funded via
capital programmes
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6
New policy will be
required to drive the
transition
The successful decarbonisation of Ireland’s
economy is dependent on all sectors
making an emissions reduction
contribution whilst being cognisant that
such efforts will be more challenging for
some sectors such as agriculture. For some
sectors their abatement contribution will
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be phased as new technologies emerge and
become economic, for example electric
vehicles within the transport sector. In
order for Ireland to successfully transition
to a low carbon economy, the policy system
should consider implementing four
fundamental macro level changes.

Firstly, the Government should establish
a system of continually reducing
mandatory carbon budgets. These budgets
would limit the amount of GHGs Ireland
can emit over a specified period of time
and be reviewed annually. Each budget
would be allocated amongst Ireland’s
non-ETS sectors leading to the creation of
sectoral level targets. Excess emissions in
one sector would have to be offset by
reduced emissions in other sectors. The
carbon budgets could act as a series of
benchmarks or stepping stones towards
Ireland’s 2050 80% emissions reduction
target. This would have the benefit of
providing greater certainty for low carbon
technology and infrastructure planning
and investment decisions. Since 2008 the
UK Government has being using carbon
budgets to restrict the total amount of
greenhouse gases they can emit over a
5-year period.
Secondly, given the high degree of
conflicting targets with regard to
emissions mitigation and energy use,
policy makers should focus on achieving
one common goal of emissions reductions
across sectors and recognise that this can
only be realised via a suite of
complementary and not competing policy
objectives.
The Irish policy system should seek to
manage Ireland’s low carbon transition
with the holistic management of a
cross-sectoral approach including one
central carbon model to capture all
measures including costs and benefits
across the whole system. Policy makers
should not focus on trying to identify a
‘silver bullet’ policy measure for each
sector. Instead policy makers should be
able to choose from a dynamic suite of
cross-sectoral measures. Regular
evaluation of policy measure performance
will be required to ensure that
implemented measures are delivering
cost-effective emissions reductions.
Thirdly, policymakers should seek to
identify the range of measures that deliver
the most cost-effective abatement return
for consumers. If such a holistic approach
results in some sectors shouldering the
burden of Ireland’s decarbonisation efforts
then policy makers should consider means
by which they can compensate such sectors
and reward abatement innovators. This
could be achieved through a percentage
reallocation of sectoral carbon budgets.
Fourthly, the policy system must ensure
the alignment and integration of energy
policy, infrastructure planning, capital
investment frameworks and energy

regulation. The current planning
permission approach is developer led and
is not efficient. If the low carbon transition
is to be achieved the policy and planning
systems must find a mechanism which
balances delivery of national energy
infrastructure with societal acceptance of
these projects at a local level. A greater
focus on early local community
engagement is required and emphasis
should be placed on benefit sharing with
the impacted communities.
While Irish climate and energy policy
takes direction from the European Union
and must comply with current 2020 and
2030 targets, and future 2050 targets the
Irish policy system must determine the
actions that will deliver Irish emissions
reductions and help Ireland advance to a
low carbon economy by 2050. To ensure
effective progress is being made on
Ireland’s low carbon transition, annual
assessments are required which measure
progress of the non-ETS sectors and
monitors where we are as a nation versus
our carbon budget.
Beyond 2030 significant policy uncertainty
exists. Whilst focused on more short-tomedium term measures that are catered
towards 2020/2030 targets, policy makers
should start giving consideration to longer
term policies out to 2050. This would
ensure a smooth transition between the
pre-and-post 2030 world and provide

important long term signals for regulators,
businesses, and consumers.
The Irish policy system should consider the
interplay between policies: maximise
co-benefits and minimise negative
impacts. There is a need for a greater role
of cross sectoral policymaking that
recognises that the energy transition can
only be realised via a suite of
complementary and not competing policy
objectives.
The following sections detail a range of
potential enabling policies that
policymakers should consider in order to
support the energy transition and deliver
the desired emissions reductions. Whilst
the following policy recommendations are
directly relevant to Ireland, the similar
structure of the Irish and Northern Irish
economies will ensure that policy makers
in both jurisdictions will face similar
decarbonisation challenges. As such, many
of the enabling policies that follow are also
applicable to Northern Ireland.
In order to deliver the required energy
system as outlined earlier and achieve the
projected 92% reduction in GHG emissions
by 2050, it will be key to both continue the
existing policies that are in place for
renewable technologies such as onshore
wind, as well as introducing effective
policies for incentivising new technologies
such as carbon capture and storage.

Strong legislative/policy signals will be required to achieve an energy system that
meets our 2050 targets.
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Specific Policy Recommendations for
Ireland
Carbon capture
Solar power
Onshore and
Offshore wind
An innovative wind sector gives Ireland
the opportunity to be a leader in Europe
and our roadmap calls for 3GW of onshore
wind to be added to our system by 2030
with a further 3GW delivered between
2030 and 2050. It will be important to
continue to drive investment from industry
through the development of clear national
planning policy for wind. We recommend
that policy makers create specific
incentives to encourage wind farm owners
to replace older turbines with current
technologies to ensure maximum energy
production from existing onshore wind
farm sites.
It will be important to continue to
encourage investment in new wind
projects. Currently wind farm investment
is based on the REFIT scheme (feed in
tariffs). The latest scheme ends in 2019
and currently there is no visibility on a
replacement scheme. While wind projects
historically relied on Government backed
subsidies to attract investment, it is
expected that future schemes (if required)
will have lower subsidies and would likely
be procured under a competitive process.
Other EU countries have started to move
towards a competitive auction system,
which allows project revenue certainty
while delivering lower cost renewable
energy to the consumer. Ireland will need
to quickly develop the delivery framework
for projects post REFIT, in order to meet
targets. It is not envisaged that subsidies
for onshore wind will be required longer
term. The affordability of off shore wind
should be reviewed periodically and
appropriate policy introduced to
encourage adoption when economically
viable.
Policy Recommendations
• Produce detailed national wind
planning policy roadmap
• Adopt measures to encourage wind
turbine upgrades (repowering)
• Periodic review of offshore cost
effectiveness
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Despite recent
improvements in the cost of
solar power, it remains relatively costly
compared to other technologies. Within
our roadmap there is only a limited level of
solar power that is connected to the
electricity grid in the near term, with an
additional 2GW expected by 2050, driven
by improved economics, especially for
large scale solar farms. We would
therefore, suggest only modest incentives
to encourage solar power development. In
particular, the Government could prioritise
solar farms that are co-located with
existing wind farms with grid connection.
Due to the relatively high cost and lower
power output of domestic roof top solar
technology our roadmap does not include
significant investment in this technology.
There may, however, be merit to
introducing supporting policy as part of
the drive to achieve carbon neutral
housing. Support schemes for rooftop solar
could also play an important role in
engaging the consumer in the energy
transition.
Policy Recommendations
• Modest solar incentives
• Prioritise solar/wind farm co-location

Biomass
We have included a
reasonable level of biomass
(1.7GW by 2030) as a cost effective way of
maintaining electricity network stability
and displacing other forms of traditional
power generation such as coal and peat.
We expect the global market for biomass to
determine the price for imported biomass
to Ireland and therefore the desired policy
outcome is primarily to allow the biomass
import market to function effectively and
also, where appropriate, to encourage
economic locally produced biomass. We
would therefore recommend the avoidance
of any tariffs on imported biomass. We
would also advocate investigating
incentives which encourage repurposing of
low quality agricultural land for biomass
generation.
Policy Recommendations
• Introduce incentives to encourage
repurposing of low quality agricultural
land to biomass production

Transitioning to a low carbon energy system

and storage
(CCS)

A key element of the roadmap is the
development of CCS in Ireland. This will
require appropriate and effective policies
to encourage the required investment in
carbon capture technology and the
creation of the required carbon network
and storage facilities. Our roadmap
requires the deployment of carbon capture
for 1.9GW of gas power production by
2030 and a further capture and storage
capability to accommodate an additional
2GW of gas power production with CCS by
2050. To encourage investment in CCS in
Ireland we would recommend a number of
policy initiatives. CCS is currently illegal in
the Republic of Ireland and the first
priority is therefore to introduce the
required legislation to permit CCS. A
significant barrier to carbon storage
projects within Europe is the requirement
to provide guarantees linked to future
carbon prices for any CO2 that leaks over
the lifetime of the contract. Policy makers
should look at mechanisms which allow
the state to cover this indemnity. Finally
supports such as R&D tax credits and
regulatory approved innovation funding
should be used to progress carbon capture
and storage pilot projects. Longer term
when clarity emerges as to what the
carbon network in Ireland will look like
and how and where carbon capture
technology will be deployed consideration
will need to be given to how the wholesale
market deals with this form of generation
capacity.
Policy Recommendations
• Amend legislation to allow CCS
• Investigate Government support for
carbon leakage indemnity
• Introduce R&D tax credits/Innovation
funding
• Commission wholesale electricity
market design with CCS study

Overview diagram of PwC roadmap and key policy dates

Ireland’s first National
Mitigation Plan to be
approved by Government
(June 2017)

Ireland’s non-ETS GHG
emissions 20% below
2005? EU GHG emissions
20% below 1990

EU, Ireland, GB & Northern
Ireland operating as low
carbon economies

2018

2016

2050
2020

2017
EU ‘Effort Sharing
Regulation (Proposal)’:
Ireland’s non-ETS sectoral
GHG emissions 30% by
2030 (relative 2005)

Gas fired power
generation
Gas fired power generation will remain an
important part of the Irish electricity
system and will continue to be required to
maintain electricity grid stability and to
provide a back-up reserve for periods when
low carbon generation is not available. The
desired policy outcome is therefore to
incentivise gas power stations to remain
operational despite low levels of utilisation.
The wholesale market must provide the
right level of renumeration for gas fired
plant as capacity factors decrease over
time.
Policy Recommendations
• Medium term - revise electricity market
design and regulation to ensure
sufficient gas fired generation is
operated and new gas fired CCS
generation is built.

Electricity
interconnection
As an island nation with a high level of
renewable generation, it will always be
important to have a reasonable level of
interconnection (in line with EU policy). As
part of our roadmap we have projected
delivery of 1GW of additional
interconnection by 2030 with a further
1GW on line by 2050. This will require a
high level of cross-governmental policy
support in order to encourage bilateral
agreements with other European countries.
However, more specifically, we would

2030

EU Member States must
submit a draft integrated
national energy and
climate plan to the
European Commission

Ireland’s non-ETS GHG emissions
30% below 2005
EU GHG emissions 40% below 1990

recommend: development of effective
regulatory and commercial models to
encourage joint delivery of the target
interconnector capacity; consideration of
potential joint ventures with investment
partners in other countries; and undertake
regular bilateral discussions with potential
partner countries.
Policy Recommendations
• Ensure cross-government policy
support
• Increase bilateral agreements

Network
The adoption of more
intermittent renewable
generation will require
enhancement of Ireland’s
transmission and distribution system. In
addition, the energy regulator (CER)
should continue to incentivise re-use of
existing infrastructure where possible and
adopt innovative network design and
operations to optimise use of existing
networks.
Policy Recommendations

• Incentivise private/external
interconnector investment

Coal and peat

• Further regulation to encourage the
correct level and sequencing of
investment in energy network
infrastructure (including storage) to
support the energy transition

Traditional fossil fuel
power generation will
play a role in the Irish energy system in the
short to medium term. However, our
model assumes that both coal and peat
cease continuous operations by 2025. We
suggest early engagement with key
stakeholders and an early policy statement
signalling how this transition will be
achieved.
Policy Recommendations
• Provide clear policy signal regarding
timeline for cessation of material coal
and peat combustion for power
production

What is the best route forward for Ireland?
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Transport policy
recommendations

Public Transport

Technology advancements and ‘greening’ of the power system alone will not be sufficient
to meet the challenging greenhouse reduction targets required in the transport sector.
The successful realisation of the transportation sector’s energy transition will only be
achieved through the implementation of a range of enabling policies introduced on a
phased basis.

2016

2030

In 2016 the German Bundesrat, (federal council of the
16 German states) passed a resolution stipulating that
only zero emissions cars can be sold after 2030.

Private Transport
Significant electric vehicle market
penetration and eventual market
domination will require the support of
policy over three distinct phases.
By 2025 we expect plug-in electric cars to
reach price parity with traditional petrol/
diesel cars and, at this point, it is
expected that most manufacturers will
be offering a wide range of electric
vehicles. Policy will, however, be
required to encourage mass adoption and
assist in delivering the step change in
consumer attitudes towards electric
vehicles. It is our view that policy makers
should consider:
• Producing an electric vehicle
infrastructure investment plan which
provides information on approved
capital funding and a concrete
timeline for the nationwide
introduction of electric vehicle
charging points;
• For new car purchases only give
reduced motor tax to electric or
plug-in hybrid cars and clearly signal a
timeline for the introduction of
further internal combustion engine
tax increases; and
• Permitting electric vehicle drivers to
make use of bus lanes and free
parking in urban areas. These
ancillary incentives have been used in
other countries such as Norway and
the UK in order to encourage the
uptake of electric vehicles.
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In order to achieve our projected uptake
of electric vehicles during the second
period from 2025 to 2030 it would be
necessary to introduce a strong incentive
such as the introduction of internal
combustion engine congestion charging
and emission free zones in Irish cities and
towns (this policy is already operational
in London).
To achieve the increased level of adoption
post 2030 would, we believe, require an
outright ban on the sale of internal
combustion engine cars from 2030
onwards. Following recent proposals in
Athens, Madrid, Mexico City and Paris,
Ireland could prohibit diesel and petrol
cars from entering cities and towns from
some point beyond 2030.
Policy Recommendations
Phase 1: From now to 2025
• Produce EV infrastructure investment
plan
• Introduce further EV/plug-in hybrid
tax breaks
• Increase VRT on ICE cars (including
diesel)

The roadmap envisages that the
decarbonisation of public transport by
2050 will be largely underpinned by the
conversion of the public bus fleets in
major city and urban areas to electric
vehicles. The current high cost of
electric buses, coupled with the
Department of Transport’s need to
invest in the delivery of significant
public transport capacity expansion
means that electrification of the bus
fleet will most likely not be prioritised
until after 2025. In the near term CNG
based buses should be prioritised as
should the retirement of older, highly
polluting, vehicles. The phasing out of
the urban diesel bus fleet will require
significant investment and Government
support. The Taoiseach recently spoke
of Ireland’s need to increase its
engagement with the European
Investment Bank (EIB) regarding
increasing levels of lending. Policy
makers could seek to leverage this
engagement to secure favourable
funding for fleet investment.
In addition, future transport emissions
could be reduced through greater cross
sectoral policy making and alignment
of key planning and infrastructural/
capital investment frameworks. Future
spatial planning decision making
should consider availability of low
carbon transport options.
Additional public transportation
electrification could be achieved
through a policy requiring the
electrification of taxi fleets in Ireland’s
main cities. Based on typical
replacement cycles for taxis it would be
possible to signal this future date such
that it has minimal impact on the
current taxi stock.
Policy Recommendations
• Pre-2025: Replace diesel buses with
CNG vehicles
• Post-2025: Prioritise EV bus fleet

• Allow EV partial use of bus lanes and
provide free city centre parking

• Exchequer/EIB to support bus fleet
replacement

Phase 2: 2025 - 2030

• Mandate electrification of taxi fleet

• Introduce ICE congestion charging

• Availability of low carbon transport
to be a fundamental consideration in
the planning process

• Create emission free zones in towns/
cities
Phase 3: post 2030
• Introduce ICE sale ban
• Bring in ICE city/urban use ban
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Commercial
Transport
Heavy goods vehicle are expected to
continue to act as the principal
mechanism for freight distribution over
the medium term. Solutions such as
biofuels and advanced biogas will be
required to provide the most immediate
and cost-effective abatement options for
freight transport. Policy will be required
to incentivise the commercial vehicle
fleet’s compressed natural gas
transition/switch through the staged
introduction of increased road taxes for
diesel and petrol heavy goods vehicles.
The energy regulator should continue to
support investment in the compressed
natural gas ‘Fuel Filling’ network
infrastructure while also supporting
innovations such as biogas injection.
Cross sectoral policy initiatives will be
required to ensure that adequate
quantities of biofuel are produced to
meet the commercial fleet requirement.
Policy Recommendations
• Incentivise transition to CNG
• Implement phased increase in diesel
and petrol HGV VRT
• Introduce supports for biofuel
production

What is the best route forward for Ireland?
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Heating policy recommendations
Domestic
Our roadmap achieves an 80% reduction
in GHG emissions in the heat sector by
2050. To achieve this significant policy
intervention will be required. Central to
this is the introduction of regulation
stipulating that all new homes built must
be emissions free whilst continuing to
provide incentives to encourage the
retrofitting of the existing houses and
buildings.
European policy regarding energy
efficiency has already led to a dramatic
reduction in the space heating load for
homes and businesses. This increases the
comfort level for those living in the home
and significantly reduces the annual
heating bill. When transposing European
legislation into Irish law it will be
important to ensure that insulation and air
tightness are correctly encouraged.

The policy system must examine
innovative ways to finance retrofitting, as
while grants and support measures are
important the key challenge is access to
low interest finance. Accessing funds from
the European Investment Bank (EIB)
should be investigated.
Policy Recommendations

Phase 2 – 2025 - 2030
• Carbon tax increase on coal, oil, peat

Phase 1 – present to 2025

• Prohibit future installation of fossil fuel
based heating systems

• Bring new home building regulation to
zero local emissions level nationally

Phase 3

• Provide clear signal on carbon tax out
to 2030
• Create independent energy agency that
provides consumers with impartial and
independent energy efficiency advice
specific to their home
• Introduce holistic domestic retrofit
package which takes into account heat
source, microgeneration and transport

The focus for policy makers should then be
to deliver a policy framework that
addresses energy efficiency measures for
the existing building stock. While the
majority of retrofits have been shallow
retrofits (loft and windows), the greatest
emissions reductions can be achieved if
policy makers can encourage householders
to switch their focus from shallow to deep
retrofitting. Despite the existence of
relatively generous retrofitting grants, the
disturbance factor associated with
retrofitting has been identified as limiting
the uptake.
Policy makers must rethink how they
provide energy efficiency supports and
incentives for householders. The policy
could address disturbance concerns by
replacing the current system of single
policy supports with a single domestic
grant that is part of a holistic domestic
retrofit package, potentially covering
insulation, space and water heating, and
in-house energy monitoring. While cost
advantageous it will still be important to
incentivise home owners to engage in deep
retrofit building work. It may be necessary
to consider options such as increasing
carbon tax on coal, peat and oil; and
banning future installation of fossil fuel
based heating systems.
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• Introduce innovative retrofitting
funding (e.g.KfW development bank in
Germany where retrofit and low carbon
heating funding is part of the mortgage
taken out against the property)

Transitioning to a low carbon energy system

• Prohibit burning of fossil fuels in the
home beyond date determined by
national carbon budget

Empowering the
customer
The electrification of heat and transport
are central to the energy transition in
Europe. In Ireland, the lack of significant
interconnection with Europe coupled with
our reliance on wind for most of our
renewable energy increases the
importance of storage. If a homeowner has
electric storage heating and an electric car
then they should be incentivised to charge
these devices when the wind blows. This
requires connecting the wholesale price
(prices are lower when renewable
generation is high) with the retail tariff.
Making your electric car, or power wall,
available for export will also offer an
attractive revenue generating scheme for
the consumer and allow national demand
to be met cost effectively. A home owner
with rooftop solar could use their smart or
digital electricity meters to export energy
to the grid when they were producing
more than they required. Policy change
would be required to support delivery of
these services. However, this should be
prioritised to allow the energy consumer
engage meaningfully in the new energy
paradigm.

Industrial and
commercial
In order to deliver the industrial and
commercial roadmap and achieve an 80%
reduction in GHG emissions by 2050 it will
be important to continue to pursue current
carbon neutral/emissions free policy for
new buildings. In addition, it will be
important to encourage the retrofitting of
existing factories and offices and
encourage the switching from gas furnaces
in manufacturing to electric furnaces.
Businesses typically make long term plans
and respond to price signals. It is therefore
important that policy makers clearly
articulate how carbon tax will be applied
over a 15 year timeframe. In addition
policy makers should notify key industries
of a future date from which gas use will be
prohibited. Larger gas furnaces would be
captured under the EU-ETS system and
will therefore receive appropriate price
signals and cease operations over time.
Policy Recommendations
• Introduce higher energy efficiency
(local emissions free) standard based
building regulation for new commercial
buildings

Policy Recommendations

• Produce a 15 year carbon tax roadmap

• Support introduction of wholesale
market based retail tariffs (pass
through)

• Publish date for future gas use
prohibition – date to be determined by
national carbon budget

• Introduce regulation to permit all
consumers to export electricity (from
microgeneration or battery storage)

What is the best route forward for Ireland?
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Summary of Enabling Policy Measures
Cross sectoral approach to policy
Create legally binding carbon
budgets for the non ETS sector

Create and maintain a centralised/single
carbon mitigation model out to 2050

Sector specific enabling policies
Energy System
Onshore and offshore Wind
Policy Recommendations
• Produce detailed national wind planning policy roadmap
• Adopt measures to encourage wind turbine upgrades
(repowering)
• Periodic review of offshore cost effectiveness

Solar

Electricity Interconnection
Policy Recommendations
• Ensure cross-Government policy support
• Increase bilateral agreements
• Incentivise private/external interconnector investment

Coal and Peat
Policy Recommendations
• Provide clear policy signal regarding timeline for cessation of
material coal and peat combustion for power production

Policy Recommendations
• Modest solar incentives
• Prioritise solar/wind farm co-location

Biomass
Policy Recommendations
• Introduce incentives to encourage repurposing of low quality
agricultural land to biomass production

Carbon Capture and Storage
Policy Recommendations
• Amend legislation to allow CCS

Network
Policy Recommendations
• Further regulation to encourage the correct level and
sequencing of investment in energy network infrastructure
(including storage) to support the energy transition

Transport
Private Transport
Policy Recommendations

• Investigate Government support for carbon leakage
indemnity

Phase 1: From now to 2025

• Introduce R&D tax credits/Innovation funding

• Introduce further EV/plug-in hybrid tax breaks

• Commission wholesale electricity market design with CCS
study

• Increase VRT on ICE cars (including diesel)

Gas Fired Power Production
Policy Recommendations
• Medium term - revise electricity market design and
regulation to ensure that sufficient gas fired generation is
operated and new gas fired CCS generation is built

• Produce EV infrastructure investment plan

• Allow EV partial use of bus lanes and provide free city centre
parking

Phase 2: 2025 - 2030
• Introduce ICE congestion charging
• Create emission free zones in towns/cities

Phase 3: post 2030
• Introduce ICE sale ban
• Bring in ICE city/urban use ban
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to Support the Transition

Reward sectoral carbon
abatement innovators

Create mechanism to ensure alignment and
integration of energy policy, infrastructure planning,
capital investment frameworks and energy regulation

Public Transport
Policy Recommendations

• Introduce innovative retrofitting funding (e.g.KfW
development bank in Germany where retrofit and low
carbon heating funding is part of the mortgage taken
out against the property)

• Pre-2025: Replace diesel buses with CNG vehicles

Phase 2 – 2025 - 2030

• Post-2025: Prioritise EV bus fleet

• Carbon tax increase on coal, oil, peat

• Exchequer/EIB to support bus fleet replacement

• Prohibit future installation of fossil fuel based heating
systems

• Mandate electrification of taxi fleet
• Availability of low carbon transport to be a
fundamental consideration in the planning process

Commercial Transport
Policy Recommendations
• Incentivise transition to CNG

Phase 3
• Prohibit burning of fossil fuels in the home beyond date
determined by national carbon budget

Empowering the customer
Policy Recommendations

• Implement phased increase in diesel and petrol HGV
VRT

• Support introduction of wholesale market based retail
tariffs (pass through)

• Introduce supports for biofuel production

• Introduce regulation to permit all consumers to export
electricity (from microgeneration or battery storage)

The built
environment
Domestic Heat
Policy Recommendations

Phase 1 – present to 2025
• Bring new home building regulation to zero local
emissions level nationally

Industrial and
Commercial
Policy Recommendations
• Introduce higher energy efficiency (local emissions
free) standard based building regulation for new
commercial buildings
• Produce a 15 year carbon tax roadmap
• Publish date for future gas use prohibition – date to be
determined by national carbon budget

• Provide clear signal on carbon tax out to 2030
• Create independent energy agency that provides
consumers with impartial and independent energy
efficiency advice specific to their home
• Introduce holistic domestic retrofit package which
takes into account heat source, microgeneration and
transport

What is the best route forward for Ireland?
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About the report
The Electricity Association of Ireland (EAI) commissioned PwC to prepare a report to lay
out a potential roadmap which enables Ireland to meet the ambitious targets for reducing
greenhouse gas emissions by 2050. Our motivation is the increasing urgency with which
practical measures need to be adopted given the certainty of the science, the legally
binding GHG reduction obligations in place and the escalating costs of delays. The report
is not intended to be exhaustive or exact, but rather to provide one realistic set of
technologies and policies to give policy makers and stakeholders in Ireland some
direction in navigating this transition.
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