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EXECUTIVE SUMMARY
The EU Council agreed in October 2014 to a 2030
Climate and Energy Policy Framework with a binding
target of 40% reduction in greenhouse gas emissions
compared to 1990. This was subsequently recast as a
43% reduction in ETS (Emissions Trading Scheme) sector
emissions and a 30% reduction in Non-ETS emissions,
both compared to 2005. The latter target, referred to
as an Effort Sharing Decision was distributed amongst
Member States, in July 2016. Ireland’s commitment was
set at 30%, but with special flexibility
\\To transfer ETS allowances, which would normally
have been auctioned by Ireland, to the Non-ETS
sector, by an amount equivalent to 4% of Ireland’s
Non-ETS emissions in 2005
\\To further offset emissions in the Non-ETS sector
by credits arising from LULUCF (Land Use Land
Use Change & Forestry) of up to 5.6% of Non-ETS
emissions in 2005
Thus Ireland’s Non-ETS 2030 target was set at 20.4%
below the 2005 level, if all allowable offsets can be
achieved
This report presents the Academy’s assessment of the
technical feasibility and costs of achieving these 2030
commitments.

The ETS Sector
Electricity generation accounted for 11.2 million tonnes
or around two thirds of Ireland’s ETS emissions of 16.8
million tonnes in 2015. The carbon intensity (g CO2/kWh)
of the electricity sector in Ireland has halved between
1990 and 2015. The Academy believes that an 80%
reduction in carbon intensity in the electricity sector from
1990 levels is achievable by 2030. This would reduce
electricity generation emissions to 6.7 million tonnes by
2030, allowing for a 2% p.a. growth in electricity demand.
The Academy has investigated three options - moving
to very high levels of wind generation, substitution of
peat and coal by biomass, or increased use of gas for
generation but using carbon capture and storage to
reduce emissions. All options require very high levels of
capital investment.

Emissions elsewhere in the ETS sector – energy
industries other than power generation and large
manufacturing industries accounted for around 5.6 million
tonnes of emissions in 2015. Significant energy efficiency
gains have already been achieved in these industries. The
Academy expects the downward trend in emissions from
these industries to continue up to 2030, in line with trends
in ETS industries elsewhere in Europe.

The non-ETS Sector
Agriculture is by far the largest sector outside of the
ETS – accounting for around a third of Ireland’s total
GHG emissions in 2015 and 46% of non-ETS emissions.
Detailed assessments and research need to be carried
out to identify the most cost-effective ways of reducing
emissions in the agriculture sector. The costs and
economic implications of reducing emissions in Ireland’s
agriculture sector need to be fully quantified and then
weighed against the costs and economic impact of
abating emissions in other sectors of the economy.
Transport emissions have increased in each of the
last four years and are projected to increase further
in the coming years. The Academy examined various
measures to reduce transport emissions - upgrading
transport infrastructure, incentivising greater efficiency
in the transport fleet and modes of transport including
electric vehicles and biofuels, as well as the elimination
of fuel tourism. Even with these measures, the Academy
estimates that transport emissions will increase from
11.8 million tonnes in 2015 to 13.4 million tonnes in 2030,
based on its model which incorporates technological
developments and economic growth.
Residential sector emissions have declined by about
25% in the past five years, down to around 6.0 million
tonnes, allowing for temperature correction. The
Academy believes there is considerable scope for further
reduction – down to as low as 3.0 million tonnes p.a. by
2030. This reduction could be achieved by significantly
increasing the pace of insulation upgrades on existing
dwellings, conversion from oil to gas-fired central heating
in urban areas, use of heat pumps in rural dwellings,
applying the latest energy efficiency standards to all new
builds and a range of other measures considered in this
report.
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Commercial and Public Sector Building – emissions
can be reduced by up to 30% through improving
energy efficiency, upgrading insulation, strengthening
building standards and the adoption of renewable heat
alternatives, such as biomass boilers.

Overall Feasibility and Costs of 2030
Targets
The Academy’s conclusion is that the 2030 targets are
just about feasible but will require huge investment.
The measures identified in this report would require an
investment of approximately €35 billion by 2030. The cost
of reducing emissions in certain sectors has not been
estimated, due to a lack of data and therefore the total
cost is likely to be significantly more than €35 billion.
The approach taken by the Academy is to maximise
emission reduction in the ETS Sector and minimise
emission reduction requirements in the Non-ETS Sector,
where GHG reduction opportunities are more difficult and
generally more expensive to implement.
A detailed analysis needs to be carried out of the
costs and the socio-economic implications of reducing
emissions in all sectors, including agriculture. Decisions
can then be taken on the most effective strategies to
achieve the 2030 targets. The Academy hopes that this
report will trigger more debate and detailed assessments
of the best options to reduce Ireland’s GHG emissions
within the various sectors. Then decisions can be taken
on emissions reduction strategies which best serve the
national interest.
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INTRODUCTION
EU Initiatives on Climate Change

GHG reduction targets and examines how Ireland can
reduce GHG emissions towards the EU 2030 targets.

In 2009, the EU adopted a wide-ranging package
of measures to tackle climate change, including the
following 2020 targets:
\\20% reduction in greenhouse gas (GHG) emissions
by 2020 compared with 2005 levels
\\16% of energy consumption from renewable
sources by 2020
\\20% improvement in energy efficiency by 2020 from
the average over the period 2000 to 2005
In October 2014, the EU agreed new targets for 2030
- a 40% reduction in GHG emissions compared to
1990 levels, 27% energy from renewables and a 27%
improvement in energy efficiency compared with the
2000-2005 period. This report focuses specifically on the

In July 2016, the EU announced binding targets for
reductions in GHG emissions in the non-ETS sector for
all EU member states. The target set for Ireland was a
reduction of 30% compared with 2005 – targets for other
EU Member States range from 0% to 40%. However,
Ireland will have the flexibility to reduce its 30% emission
reduction target to 20.4% by transferring emission
allowances, which would normally have been auctioned,
from the ETS Sector to the Non-ETS Sector, and by
credits from certain land use changes.

Ireland’s GHG emissions
Ireland’s total GHG emissions in 2015 totalled 60 million
tonnes1 – see chart below. The agriculture sector
accounts for a third Ireland’s GHG emissions and is by far
the largest sector. Transport and electricity generation are
the next largest sectors.

GHG Emissions in 2015 by Sector (millions tonnes CO2 eq)
Waste
3%
Transport
19%

Energy
Industries
19%

Total
60 million tonnes
CO2 eq

Residential
10%

Agriculture
33%

Industry &
Commercial
16%

Fig. 1 Ireland’s Greenhouse Gas Emmissions by sector
Ireland’s GHG emissions in 2014 were at approximately
the same level as 1990 - see chart below.
1.

Emissions gradually increased during the 1990s –
peaking at 71 million tonnes in 2001.

EPA Publication 10th November 2016 – Ireland’s Provisional Greenhouse Gas Emissions in 2015
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Ireland GHG Emissions 1990 - 2015 (million tonnes CO2 eq)
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Fig. 2 Ireland’s Greenhouse Gas Emmissions 1990 - 2015
Emissions reduced significantly over the period 2008 to
2011 – largely due to the economic downturn – but have
been essentially flat since 2011. GHG emissions in the
transport sector have more than doubled since 1990.
Emissions in all other sectors were lower in 2015 than in
1990.

covered under the EU ETS. Emissions not covered by the
EU ETS came under the EU’s 2020 Effort Sharing Decision
with individual targets for each EU country. Refer to
Appendix 1 for explanatory note on EU’s Emissions Trading
Scheme and the EU Effort Sharing Decision agreement for
non-ETS emissions

In 2015, around 28% of Ireland’s GHG emissions were in
the EU Emissions Trading Sector (ETS); 72% in the nonETS sector. GHG emissions from electricity generation
plants and large industrial and commercial installations are

Ireland has performed well in reducing emissions in the ETS
sector – with 2015 levels around 25% below those of 2005
and already below the EU 2020 target – see chart below.

25

Ireland ETS GHG Emissions 2005 - 2015 (million tonnes CO2 eq)
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Fig. 3 Ireland’s ETS Greenhouse Gas Emmissions 2005 - 2015

EU 2020 Target
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Non-ETS
past five years have been essentially constant at around
42-43million tonnes – see chart below2.

There was a significant reduction in Ireland’s emissions
in the non-ETS sector between 2008 and 2011, primarily
because of the economic downturn, but levels over the

Ireland non-ETS GHG Emissions 2005 - 2015 (million tonnes CO2 eq)
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Fig. 4 Ireland’s non-ETS Greenhouse Gas Emmissions 2005 - 2014
It is now generally recognized that Ireland will not achieve
the target of a 20% reduction in emissions in the non-ETS
sector by 2020. The latest EPA projections3 estimate that
by 2020 Ireland’s non-ETS emissions will be between
6% and 11% below 2005 levels compared to the 20%
reduction target.

2030 Targets
In October 2014, the EU agreed a target of at least a 40%
reduction in GHG emissions by 2030 compared to 1990
levels. To achieve this target, emissions for the whole
of the EU will need to be cut by 43% in the ETS sector
from 2005 levels and by 30% overall in the non-ETS
sector. The EU ETS framework is being strengthened
and reformed to achieve the 43% GHG reduction target
by 2030. In July 2016, the EU published individual 2030

targets for the non-ETS sector for all Member States.
The target set for Ireland is a reduction of 30% in nonETS emissions compared with 2005 – targets for other
EU Member States range from 0% (Bulgaria) to 40%
(Sweden). Most Member States in northwest Europe
were set targets between 35% and 40%. Ireland will,
additionally, have the flexibility to reduce its 30% target
to 20.4% by transferring ETS allowances, which would
normally have been auctioned, from the ETS Sector to
the Non-ETS Sector and by more carbon sequestration
in land use and forestry. Ireland’s challenges and
circumstances seem to have been considered in the
2030 target setting – a better outcome than when the
2020 targets were set. In the Academy’s view, Ireland
should seek the maximum flexibility allowed under EU
rules as explained later in this report.

2

EPA Publication March 2016:” Greenhouse Gas Emission Projections to 2020 – An Update”
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2. IRELAND’S GHG EMISSIONS UNDER THE EU ETS
Ireland’s ETS GHG emissions in 20154 were 16.8 million tonnes CO2 eq – see table below.
Electricity Generation

Energy Industries
(11.7 million tonnes)

11.2

Petroleum Refining

Manufacturing Industries
(5.1 million tonnes)

0.4

Other

0.1

Cement Production

2.7

Alumina Production

1.3

Other Industries

1.1

Total

16.8

There is no specific Irish national ETS reduction target,
though for the purposes of this document it is assumed
that Ireland should aim to reduce emissions in the ETS
Sector as far as practicable and transfer ETS allowances
to the maximum permitted extent from the ETS to the
Non-ETS sector.

Natural gas was the main energy source used for
electricity generation– generating 43% of Ireland’s
electricity. Renewables, consisting of wind, hydro, landfill
gas, biomass and biogas accounted for 27.3% of gross
electricity generation in 2015 (wind generation was 22.8%
of this). Coal and peat were used for 26% of electricity
generation but accounted for 64% of GHG emissions.
Coal-fired and peat-fired power stations such as
Moneypoint6 and the peat-fired stations7 in the Midlands
accounted for 7.1 million tonnes GHG emissions in 2015.

The following sections assess the potential for reducing
emissions in the ETS sector, to meet the 2030 target.

2.1 Electricity Generation

The greatest potential for GHG reductions in the
electricity generation sector is clearly at the coal and
peat-fired stations. Bord na Mona announced in October
2015 that it will not harvest energy peat beyond 2030
and this means that the three peat-fired stations in the
Midlands (Bord na Mona’s Edenderry Plan and ESB’s
plants at Lanesborough and Shannonbridge) will close or
switch to biomass before 2030.

Electricity generation accounted for 11.2 million tonnes
or around two thirds of Ireland’s ETS emissions of 16.8
million tonnes in 2015. The chart below shows the makeup of the energy mix5 used for electricity generation in
Ireland and associated GHG emissions for 2015.

Electricity Generation Output in 2015 by Fuel and GHG Share
50%
43%

40%

40%

35%

30%

27%

24%

20%

Fuel
GHG Share

17%
9%

10%

0%

0
Coal

Peat

Gas

Renewables

2%

0%

Net Imports

Fig. 5 Electricity Generation Output in 2015 by Fuel and GHG Share

4

EPA Press Release 19th April 2016

5

Source: SEAI Report Renewable Electricity in Ireland 2015

6

4.5 million tonnes CO2 emissions in 2015

7

2.6 million tonnes CO2 emissions in 2015 (ESB West Offaly 1.1 million; Lough Ree 0.85 million; BnM Edenderry 0.68 million tonnes

7

8

Ireland’s 2030 GreenHouse Gas Emissions Target — An Assessment of Feasibility and Costs

In the Academy’s view, the continued operation of
Moneypoint on coal is advisable until at least 2025 for
several reasons. Closing the Moneypoint station at
present would not actually reduce EU GHG emissions as
the emissions allowances would be taken up by power
plants or industrial installations elsewhere in Europe.
Ireland has a much lower percentage of solid fuels in
the electricity generation fuel mix than many other EU
countries (26% in Ireland compared with 44% in Germany
in 20158). Moneypoint has significant advantages –
primarily economic, as coal is the lowest-cost fossil fuel,
but also in terms of security of supply. In the Academy’s
view, closing Moneypoint in the next 5 to 10 years would
not be in Ireland’s interests. However, with a declining cap
on emissions allowances under the ETS and resulting
higher carbon prices, it is expected that Moneypoint
may either switch to biomass or shut down before 2030
(existing CCGT plants have considerable spare generation
capacity with much lower GHG emissions).
The carbon intensity of the electricity sector in Ireland has
halved between 1990 and 2015 (from 900 to 450 g CO2/
kWh).9 The Academy believes that an 80% reduction in
carbon intensity in the electricity sector from 1990 levels
is achievable by 2030 compared with 1990 levels i.e.
down to around 180 g CO2/kWh.
The Academy has assessed three potential strategies to
achieve this reduction in carbon intensity – see summary
figures in Appendix 2 and details on the Academy’s
website (www.iae.ie). In all three strategies, renewables
and gas-fired generation will provide most of the supply.
Our base case assumes a very high reliance on windgeneration, solar photo voltaic generation could play
a role but the financial analysis assumes wind, as it
is the lowest cost option in Ireland. Two variations
are considered – one with significant biomass use at
Moneypoint and the peat-fired stations and one with
carbon capture and storage for gas-fired generation
plants in Cork Harbour (i.e. Aghada and Whitegate). A
growth in electricity demand of 2% p.a. is assumed,
which would mean a total generation requirement of
around 37.5 TWh in 2030 and emissions of 6.7 million
tonnes CO2. Estimated capital investment requirements
would be between €7.2 billion and €10.8 billion –
depending on strategy. It is important to emphasize that
this investment is over and above normal ‘business as
usual’ requirements and is specifically for GHG emissions
reductions.

8

Coal and peat in Ireland; coal and lignite in Germany

9

ESB Presentation. Energy and Climate Summit, Dublin, February 2016

These three strategies and indicative capital costs are
examined below.

Base Case (€10.8 billion)
The Base Case is essentially a continuation of current
policy and assumes a very significant increase in wind
generation. There may also be a proportion of solar
generation but wind generation has been assumed as
it is more cost-effective between now and 2030. Total
investment requirement would be €10.8 billion – mainly
windfarms and network reinforcement. Wind would
provide 50% of total generation output; gas around 43%
and remainder from biomass, hydro and waste. Extra
interconnection is assumed, mainly to cater for the higher
level of exports and imports required with the very large
amount of wind generation in this strategy. There are
system reliability risks associated with this strategy, which
requires additional investment, including interconnection.
An estimated 2,814 MW of renewable generation, mostly
wind, will be supported by PSO subsidies in 2017, at an
estimated cost of €392 million – 21% higher than this
year. A further 3,000 MW capacity is potentially eligible for
PSO supports, under existing REFIT schemes. The scale
and level of price supports needed, under the existing
REFIT scheme would require PSO subsidies of €600 to
€800 million by 2020 and continuing until at least 2030,
based on long-term natural gas price projections (Source
DECC Report November 2015). A new support scheme
for renewables (post REFIT 3) is now under consideration
by Government and the rising costs of subsidies and
their significant impact on prices and international
competitiveness must be recognised. Wind and solar
generation are now well-established technologies with
capital costs /MW continuing to fall and should thus, in
theory, not need further subsidies, given the anticipated
rise in GHG emission permit costs. The Academy notes
that Germany has recently decided to move from feed-in
tariffs to an auction system for renewables. The auction
system is intended to provide more effective management
of the quantity of renewable energy coming onto the grid,
to promote competition between developers to drive
down costs and to ultimately reduce electricity prices
for consumers. The Academy believes that a similar
approach should be considered for Ireland.
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High Biomass (€7.2 billion)
The main difference from the Base Case is that the
Moneypoint coal-fired station would be fuelled by wood
pellets (like the Drax generation plant in the UK) and the
ESB peat stations fuelled by wood chips. Total investment
required would be considerably lower than in the Base
Case as approx. 1,000 MW wind-generation capacity
less is needed and additional interconnection may not be
needed. The technical risk with this strategy is lower than
the Base Case, though with some risk on the longerterm availability of imported wood pellets. The cost of
converting Moneypoint to biomass is estimated to be
around €400 million.

Carbon Capture and Storage in Cork
Harbour (€8.2 billion)
This alternative would use more gas-fired generation
(and less wind) than in the Base Case but with Carbon
Capture and Storage (CCS) used to reduce emissions
at the two existing gas-fired generation plants in Cork
Harbour (around 800 MW). A capital cost of €1.5 billion
for CCS is used for comparison purposes but the range
of uncertainty is large as no comparable project has
been constructed to date. The Peterhead CCS would
have served as a good analogue but this project was
cancelled in 2015 when the UK Government funding was
terminated.
The Academy believes that CCS development is feasible
with existing technology by 2030. Significant work on the
financial, regulatory and legal framework will be required
if it is to become viable. The Kinsale gasfield would have
many advantages for CCS – large gas reservoir, existing
infrastructure, two modern CCGT plants close to the
existing gas pipeline – and a full feasibility study should be
carried out on the means of ensuring it remains suitable
for this purpose, before any final decision is made on the
decommissioning of the Kinsale facilities. The subsidies
required and benefits should be identified as part of any
feasibility study and it should be recognised that such a
project may be able to attract significant European grant
funding. A recent report of the UK Parliamentary Advisory
Group on CCS has stated that CCS abated electricity in
the UK can be delivered for £85/MWh.
In summary, the Academy believes that potential
strategies exist to reduce carbon intensity in the
electricity sector and reduce Ireland’s emissions by
around 4.5 million tonnes CO2 eq from 2015 levels. A
very considerable investment is needed in all cases and
10 Cement Manufacturers Ireland Report 2014

this will clearly have an impact on electricity prices and
Ireland’s cost competitiveness. Detailed feasibility studies
need to be carried out on the potential strategies outlined
above and the outcome of these studies should inform
strategic infrastructure and investment planning.

2.2 Other GHG Emissions in ETS Sector
Ireland has also made good progress in reducing GHG
emissions in other industries in the ETS sector through
the SEAI’s Large Industry Energy Network (LIEN)
scheme and Ireland’s lead in adopting ISO 5001 Energy
Management System. The cement industry has already
made significant progress in moving away from fossil
fuels to alternative fuels. Investments and improvements
in cement manufacturing in Ireland have reduced CO2
emissions per tonne of cement by 20% since 1990.10
Carbon sequestration technologies are under intensive
research and may become feasible for cement emissions
by 2030. Thus CCS is a possible option in the longer
term.
Many of the other industries in the ETS sector e.g.
alumina production and oil refining rely on fossil fuels
and no realistic alternatives currently exist. It is important
to note that the industries in Ireland’s ETS sector have
achieved major efficiency gains and emission reductions
in recent years and deliver significant economic and
employment benefits. The Academy assumes that an
overall 10% reduction in emissions in industries in the
ETS sector, outside electricity generation is achievable by
2030 from 2015 levels. However the means of achieving
this and the consequent costs have not yet been
identified; there are also possible implications for industry
growth and inward investment.
On this basis, Ireland’s ETS emissions in million tonnes
CO2 eq 2030 would be as follows:
2005
Actual

2015
Actual

2030 IAE 2030
Target for Proposed
43%
Target
Reduction

Electricity
Generation

15.5

11.2

6.7

Other ETS
Industries

6.9

5.6

5.0

22.4

16.8

Total

12.7

11.7

Based on the Academy’s forecast, Ireland’s emissions
in 2030 could be 1.0 million tonnes CO2 eq below the
EU target. The EU announcements in July 2016 on 2030

9

10

Ireland’s 2030 GreenHouse Gas Emissions Target — An Assessment of Feasibility and Costs

climate change measures included a new flexibility to
allow Member States to cover some emissions in the
non-ETS by ETS allowances which would otherwise
be auctioned. Only nine EU member states have been
granted this flexibility and Ireland has been allocated
the highest flexibility at 4% of 2005 non-ETS emissions
(equivalent to approximately 1.9 million tonnes CO2eq).
The new one-off flexibility to use allowances from the
ETS sector should then be used to cover emissions in the
Non-ETS sector. This is discussed further in the Non-ETS
summary.

Note on Aviation
Since the start of 2012 emissions from all flights within the
European Economic Area - the 28 EU Member States,
plus Iceland, Liechtenstein and Norway - are included in
the EU-ETS reporting system but not included in the EUETS allowances system. Ireland’s international aviation

emissions covered by the EU-ETS reporting system
amounted to 8.4 million tonnes CO2 in 2015 – an increase
of 11% from 2014 levels. Aviation emissions are computed
based on where an airline is registered rather than its jet
fuel uplift in individual countries. Ryanair, as the largest air
carrier in the EU, is the largest contributor to Ireland’s ETS
emissions. In October 2016, the International Civil Aviation
Organization, a UN specialized agency, agreed on a new
global market-based measure to reduce international
aviation emissions. The EU played an instrumental role
is brokering this new agreement which constitutes the
first-ever agreement to reduce CO2 emissions in a global
sector. The new agreement will oblige airlines to offset the
growth of their CO2 emissions post-2020 by supporting
projects which reduce emissions in other sectors of the
economy. Because of this new international agreement,
EU aviation emissions will not be part of the EU-ETS
allocation system and will not count towards the EU or
Irish 2030 targets.
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3. GHG EMISSIONS OUTSIDE THE EU-ETS
Achieving a 30% reduction in overall EU GHG emissions
outside the ETS sector falls under the EU Effort Sharing
Decision (ESD) agreement. Ireland has a much higher
share of emissions in the non-ETS sector than all other
EU countries – 73% for Ireland compared with an EU
average of 55% - principally because of the scale of
its agricultural sector. Ireland’s progress in reducing
emissions in the non-ETS sector has been much slower
than the ETS sector and it is clear now that, unless
significantly new actions are taken, Ireland will miss its
2020 target of a 20% reduction by a wide margin. It
is important to bear in mind that Ireland has the most
challenging target for GHG reductions by 2020 under
the EU Effort Decision. Furthermore, it appears that the
2020 target did not take adequate account of Ireland’s
issues – a much larger share of emissions in the nonETS than other EU countries and a proportionately very
much larger agriculture sector. These issues have been
addressed in the recently-announced 2030 targets for
Ireland, with flexibility now to use overachievement in the
ETS sector, to reduce emission reduction requirements
in the Non-ETS sector by up to 4% of 2005 emissions,
and by a further 5.6%, by using credits from certain land
categories. These recent changes are explained in later
sections and are very welcome from Ireland’s point of
view.
The Academy’s views on targets for GHG reductions
in the various sectors covered by the Effort Sharing
Decision are presented in the following sections.

3.1 Agriculture
Agriculture sector emissions amounted to 19.8 million
tonnes CO2 eq in 2015 or 46% of all non-ETS emissions
(33% of Ireland’s total GHG emissions). The level of
agriculture sector emissions has changed little over
the last 25 years. The EPA had projected a very slight
increase in agriculture emissions by 2030 (2% to 3%).
Agricultural emissions are now projected to increase by
6% to 7% in the period 2014 to 202011. This projected
increase is based on an analysis undertaken by Teagasc
of the proposed national herd, crop areas and fertilizer
use to meet the overarching objectives of Food Wise
2025. The dairy cow herd is projected to increase by
16% on current levels while the beef herd is projected to
remain relatively static. Nitrogen fertilizer use is projected
to increase by 21% by 2020.
11

According to the Department of Food and Marine
(DAFM), Ireland is recognized as having one of the most
technologically-advanced and carbon-efficient food
production systems in the world. Ireland has the second
smallest GHG footprint in milk production (kg CO2 eq per
kg milk produced) and fifth smallest in beef production
(kg CO2 per kg beef) in the whole EU.
Food Harvest 2020 sets out targets and a roadmap for
Ireland’s agriculture sector. Achieving the target of a 50%
increase in milk production by 2020 requires a growth
in milk deliveries from an average of 5.1 billion litres over
the 2007 to 2009 period, to 7.7 billion litres in 2020. In
addition to increased productivity, this will require an
increase in the size of the national herd from its current
1.1 million to about 1.4 million dairy cows. The national
herd for beef production to meet 2020 Food Harvest
targets shows little change from current size (down about
2% in 2020 from 2014 levels).
Until now, there has not been a primary focus on reducing
GHG emissions in the agriculture sector. Given the scale
of the challenges in meeting Ireland’s 2030 GHG targets,
the costs and economic and social impact of cutting
GHG emissions in the agriculture sector need to be
quantified and weighed against abatement costs in other
sectors.
More research is needed on carbon sinks and carbon
sequestration. Forestry accounts for less than 4 million
tonnes a year of carbon sequestration and cannot
realistically make up the difference in future, given the
extent of pasture in Ireland.
One of the significant developments in the July 2016
EU publications on climate change measures is the
integration of the land-use sector with agriculture in
counting greenhouse gas emissions. The integration of
land use with agriculture allows carbon sequestered in
forests, or grasslands, to be offset against emissions
produced by agriculture, together with credits for
reducing emissions from rewetted peatlands. The EU
measures announced in July 2016 also provide flexibility
for EU Member States to offset gains from certain land
categories against national targets under the ESD.
Ireland was allocated the highest flexibility – 5.6% - of all
EU Member States. This policy development provides
an opportunity for Ireland to develop new strategies

EPA Greenhouse Gas Emission Projections to 2020 – an Update. March 2016

11

12

Ireland’s 2030 GreenHouse Gas Emissions Target — An Assessment of Feasibility and Costs

to address the emissions challenge, but research is
needed to quantify both the rate of carbon storage in
our woodlands and grasslands and the management
practices that can increase it. Teagasc has advised that
Ireland should be able to claim the 5.6% allowed flexibility
through various improvements in land use in Ireland.

3.2 Transport
Ireland’s transport fuel use per capita is very high by
international standards because of:
\\Its island location and exceptionally open economy.
\\Its very dispersed population distribution and large
number of one-off houses in rural areas.
\\Its under-investment in urban transport; Dublin is
the only capital city of its size in Western Europe
without a metro system
\\Ireland’s rail network is the least electrified in the
EU.
Ireland’s transport emissions have increased very rapidly
since 1990 and are currently projected to continue
to increase if the economy continues to expand in
real terms. Almost all Ireland’s Transport Sector GHG
emissions are from road transport. The total number of
licensed vehicles in Ireland now exceeds 2.5 million compared with 1 million in 1990. Motor fuel consumption
has increased in each of the last three years despite
increasing fuel efficiency. Consumption was 4.2%
higher in 2015 compared with 2014 and in the first half
of 2016 was 5% higher than first half 2015. Increases
in traffic congestion in main cities and M50 is another
clear indicator of the growing problem in the transport
sector - the February 2016 EU Country Report on Ireland
indicated that Dublin ranks as the 9th most congested
city of any size among more than 200 cities monitored if
only morning and evening hours are considered.12
Ireland’s transport CO2 emissions in 2015 were 11.8
million tonnes. These emissions nearly trebled from 5.1
million tonnes in 1990 to 14.5 million tonnes in 2007;
then declined to 10.8 million tonnes in 2012, but have
been increasing every year since 2012. Indeed, reported

emissions were 130% higher in 2015 than in 1990, in
part due to the very high rate of real economic growth
experienced over the period, despite the impact of a
severe recession post 2007, but the growth in reported
emissions has also been in part due to the changed
pattern of “fuel tourism” in the period since 1990. This
arises from changes in the purchasing habits of motorists
living reasonably close to the border with Northern
Ireland, or of hauliers operating throughout the island of
Ireland or using RoRo ferries, in response to differentials
in excise duties, VAT and thus retail pump prices in
different jurisdictions. In 1990 retail pump prices in
Ireland were 30% higher than in the UK, thus favouring
purchasing in the UK and at that stage the filling stations
were located close to the northern side of the border. By
1994 taxes were broadly similar but by 1998 the position
was the reverse of that in 1990. Consequently, the filling
stations north of the border were forced to close and
were, in many cases, replaced by stations located south
of the border. As a result, seaborne transport fuel imports
into Northern Ireland declined by 50% between 1994
and 2001. A similar reversal of bunkering patterns can be
assumed for truckers using RoRo ferries. The Academy’s
analysis indicates that approximately 15% of Ireland’s
reported transport emissions in 2015 were emitted in
other jurisdictions.
A continued rise in Ireland’s transport emissions is not
inevitable, given visionary policy choices. This is clear
if the situation in the UK is examined as their reported
transport GHG emissions declined by over 8% between
1999 and 2013, despite the fact that in the period the UK
economy expanded by 27%. Its population is estimated
to have increased from 58.7 million to 64.1 million in
the same period, a 9.2% increase and the number of
licensed cars increased from 25.2 million to 31.1 million,
an increase of 23.4%. This decline in emissions was due
to a considerable increase in public transport utilisation,
particularly on its existing rail network and increased
investment in bus and cycleway capacity, particularly
in London, accompanied by measures to restrict city
private car use. As a result, there was no increase in the
estimated private car mileage in the period. An analysis of
GHG emissions for road transport in the UK is presented
in Appendix 3.

12 European Commission County Report Ireland 2016. Page 63. TomTom congestion index measures the increase in overall travel times compared to a
free-flow situation. Index for Dublin is 81% for morning and evening hours.
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CO2 Emissions vs Vehicle Occupancy Levels in 2015
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Fig. 6 CO2 Emissions vs Vehicle Occupancy 2015
In the Academy’s view, the main options and technologies
to reduce Ireland’s transport emissions are:

Incentivize changes in mode of travel
The first and most important step in reducing transport
GHGs is to reduce usage and increase efficiency –
through fewer journeys, driving less mileage, carpooling
and ride-sharing and using more fuel-efficient vehicles.
Sustainable modes of transport like walking, cycling and
more use of public transport need to be promoted and
facilitated by further investment. The Academy’s analysis
shows that the relative CO2 emissions per passenger per
km depend on actual occupancy levels in whatever mode
of transport is used, as shown above.
Thus a car with high occupancy levels is equally or more
efficient in terms of CO2 emissions per passenger km
than a bus or train with average or low occupancy levels.
Government policies and transport strategies should
therefore be geared to encouraging the most efficient
transport mode, including ride-sharing.
Consideration should also be given to the introduction of
levies on all off-street commuter car-parking spaces in
central Dublin, the majority of which are currently free of
charge.

Investment in transport infrastructure and
public transport systems
The Academy in its April 2016 report Sustainable
Transport Infrastructure 2035 estimated that an
investment of €2 billion p.a. will be needed for the next

15 years on transport infrastructure and transport
systems to provide the basic infrastructure necessary to
meet the needs of Ireland’s growing economy. Over €1
billion will need to be spent each year on new transport
projects; a similar amount will need to be spent on
maintenance. This would mean a capital expenditure of
approximately €15 billion on new transport infrastructure
between now and 2030; of this €9.25 billion relates to
public transport infrastructure. While this investment is
primarily designed to provide the required level of mobility
it has the additional benefit of reducing transport related
emissions and congestion, if directed to sustainable
transport solutions, as advocated by the Academy. Thus
the Academy considers that one third of the proposed
investment in public transport should be deemed as
necessary to meet our emission targets.
This expenditure, though obviously very considerable,
needs to be considered in the context of over €5 billion
Government income each year in motor-related taxes. An
annual investment of €2 billion would be in line with most
OECD countries where typically 0.9% of GDP is spent on
inland transport infrastructure. While this investment is
primarily designed to provide the required level of mobility
with minimal congestion, it has potentially the additional
benefit of significantly reducing transport related
emissions, if directed to sustainable transport solutions,
as advocated by the Academy. Consideration should
also be given to greater subsidies to make use of public
transport more attractive. Ireland ranks as one of the
lowest in the EU (after the UK) in terms of public transport
subsidy/fares ratio.
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Promote more fuel-efficient vehicles
Improving vehicle fuel efficiencies is one of the most
effective ways to reduce GHG emissions. Since 2005
there has been a reported 27% improvement in the
fuel efficiency of new petrol cars in Ireland and a 29%
improvement in diesel cars.13 However, it is widely
accepted that there is now a very significant divergence
between test results and the real-life efficiency of new
cars and the Academy’s analysis indicates that the overall
fuel consumption/100 km of the private car petrol and
diesel fleets improved by just over 10% between 2000
and 2015.
The following measures would enhance uptake of more
fuel-efficient vehicles
\\Revise vehicle registration and annual road taxes
in line with real-life vehicle CO2 emissions. It
appears inappropriate to base a tax system on
highly questionable test results. In addition, the tax
differences between high and low emission vehicles
need to be increased. Over 90% of new cars
registered in each of the last 3 years have been in
the A (up to 120 g CO2/km) and B (121-140 g CO2/
km) bands. Lower band limits and wider spread
of rates in these lower bands, to make ultra-low
emissions more attractive, should be introduced.
\\Increase excise duty of petrol and diesel –
especially with current low oil prices. There is
little evidence to indicate that higher fuel prices
reduce journeys or kilometres driven but additional
revenue from higher excise duty should be used
to fund investment in transport infrastructure.
(The Netherlands has some of the highest rates
of motor fuel excise duties in Europe but revenue
is ring-fenced for road transport infrastructure
investments). In addition, raising excise duty to UK
levels would substantially eliminate “fuel tourism”
thus reducing GHG emissions by almost 1.75
million tonnes from 2015 levels. This measure would
be broadly revenue neutral, from an Exchequer
perspective, but would add to the cost of business
in Ireland and would thus need to be supported by
other measures to reduce congestion.

Electric Vehicles
In November 2008, the Government set a target of
10% EVs by 2020 i.e. around 230,000 vehicles. The
latest National Energy Efficiency Plan sets a target of

50,000 battery electric vehicles (BEV’s) by 2020. There
are approximately 1,700 electric-only cars in Ireland at
present (April 2016). There has been an upward trend in
EV registration in the past two years (about 400 new EVs
in 2015). Coming from such a low base and despite the
existence of a grant scheme, the Academy expects that
the total number of BEVs in Ireland is unlikely to reach
5,000 by 2020. The rate of growth may increase beyond
2020 with the very large investments by companies such
as Tesla and all the major car manufacturers. It is very
difficult to forecast the uptake of BEVs in Ireland over
the period to 2030. Improving range and wide choice of
vehicles will help increase uptake. But the higher initial
cost of BEV’s, the improving fuel economies of petrol,
diesel and especially hybrid cars and range anxiety
will probably continue to restrain demand. Overall, the
Academy does not envisage a large penetration of BEVs
in Ireland before 2030 and assumed that BEV’s would
constitute just 10% of the private car fleet by 2030.
The associated cost to the State of relief on vehicle
registration tax and reduced revenue from annual motor
tax and excise duties would be up to €3 billion between
now and 2030.14

CNG for Transport
There has been a significant increase in the use of
Compressed Natural Gas (CNG) for transport across
Europe in recent years, primarily to reduce particulate and
NOx emissions from diesel-powered vehicles. There are
now over 1.8 million CNG vehicles in the EU and about
18 million worldwide. CNG vehicles have several benefits
over conventional diesel vehicles - lower CO2 emissions,
lower N2O emissions and lower fuel costs, assuming
excise duties on CNG-powered vehicles remains low.
The Academy suggests the following measures to
increase CNG penetration:
\\Develop CNG filling station infrastructure in main
urban areas and along motorways.
\\Apply favourable vehicle registration and annual
road taxes for CNG vehicles.
\\Provide state investment to public transport bus
companies to switch from diesel to CNG.

Biogas and Biomethane for Transport
The Academy considers use of CNG for transport as
an intermediate step in a journey to the use of biogas
or bio-methane for transport. Bio-methane could make

13 SEAI Energy in Ireland 1990 – 2014.
14 Assume 3 million private cars in 2030 and 10% BEV penetration. SEAI grant - €5,000 per BEV. Assume further cost to state of €5,000 between VRT
relief and loss of excise/VAT on diesel i.e €10,000 per BEV. Total cost to state up to 2030 estimated to be €3 billion
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a significant contribution to Ireland’s renewable energy
targets and GHG reduction targets. Many other countries
in Europe have recognised the value of bio-methane and
are putting the necessary processes and systems in
place to support the industry e.g. Germany, Finland and
Sweden (biogas is now used in the urban bus fleet in
Sweden).
The agricultural sector in Ireland could produce
very significant amounts of bio-methane which
should preferentially be used for transport (where
the need for GHG reductions is greatest) rather than
electricity generation (where wind generation, solar
and other solutions exist to reduce GHG emissions).
Close collaboration will be needed between various
Government departments and state agencies to develop
a viable bio-methane industry. Fit-for-purpose processes,
appropriate regulatory systems and financial incentives
will be required. The development of this industry would
have the added advantage of reducing GHG emissions
in Ireland’s agricultural sector and the environmental
problems associated with slurry storage and spreading.

Biofuels
Under the Biofuels Obligation Scheme, motor fuel
suppliers must ensure that 6 % of motor fuels placed
on the market in Ireland are produced from renewable
sources e.g. ethanol and biodiesel. The obligation will
increase to 8% from January 2017.
The new EU Fuel Quality Directive (FQD) focuses on
GHG reduction rather than percentage biofuel. The FQD
requires a 6% reduction in the GHG intensity of the fuels
used in vehicles by 2020. The EU FQD has not yet been
implemented in Irish legislation. The Academy does not
expect the percentage of biofuels in motor fuels in Ireland
to increase beyond 10% by 2030 – probably delivering
the 6% reduction in GHG intensity of motor fuels.

EU strategy on low-emission mobility
As part of the package of measures announced in July
2016, the EU published a European Strategy for lowemission mobility. The main elements of the strategy are:
\\Increasing the efficiency of the transport system
by making the most of digital technologies, smart
pricing and further encouraging the shift to lower
emission transport modes

\\Speeding up the deployment of low-emission
alternative energy for transport, such as advanced
biofuels, renewable electricity and renewable
synthetic fuels and removing obstacles to the
electrification of transport.
\\Moving towards low and zero-emission vehicles.
Implementation of the EU strategy on low-emission
mobility should lead to lower congestion levels, improved
safety, improvements in air quality and overall economic
benefits to EU member states.
Ireland now needs to develop a national strategy for lowemissions mobility in line with the EU strategy, using EU
funding where available.

2030 Transport GHG Forecast
Motor fuel sale volumes have increased by 7.8% over the
past 3 years i.e. post economic downturn. This increase
has occurred despite the improvement in vehicle fuel
efficiencies and some switching to electric vehicles. The
Academy’s analysis indicates that by 2030, even if
\\Fuel Tourism is eliminated
\\GHG emissions from transport fuels are reduced by
6%, through the use of biofuels
\\BEV’s make up 10% of the private car fleet
\\Inland transport emissions will increase in line with
real economic growth as indicated in fllowing:
\\GHG growth of 8%, from 2015 levels, if the real
economy expands at 2% p.a.
\\GHG growth of 15% from 2015 levels if the real
economy expands at 2.5% p.a.
\\GHG growth of 24%, from 2015 levels, if the
real economy expands at 3% p.a.
The Academy’s analysis of transport emissions and
projections to 2030 with underlying assumptions can be
seen on the Irish Academy of Engineering website
(www.iae.ie)
Thus, significant and costly additional measures, as
identified earlier will be required to further limit transport
emission growth, as will essential changes to our land use
policies and settlement patterns.
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3.3 Industrial and Commercial
GHG emissions in the industrial and commercial sector
outside the EU-ETS were approximately 4.5 million tonnes
CO2 eq in 2014 – around 25% below pre-recession levels.

Commercial Buildings
There are about 130,000 non-residential buildings15 in
Ireland, with an average floor area estimated at 550m2,
and energy consumption per sq metre about twice
that of the residential sector. These buildings comprise
commercial offices, distribution and retail premises, data
centres, hotels, etc. According to SEAI, over 40,000 of
these buildings have now achieved a BER rating. The
energy performance of Ireland’s commercial building
stock needs more focus. The continuing delay since
2008 in the strengthening of the building regulations
for this sector is a real concern – by comparison,
there have been two upgrades to standards for new
residential buildings since 2008 resulting in a 60% energy
performance improvement. Ireland’s obligation, under the
EU Energy Performance of Buildings Directive (EPBD), to
introduce mandatory NZEB (Nearly Zero Energy Building)
standards for all buildings by 2020 also highlights the
need for progress in this area.

still have to rely on oil, as they are located in areas not
currently served by natural gas. Thus, they have higher
fuel costs and CO2 emissions and cannot use the most
energy efficient technologies. Extension of the gas grid
to these locations is recommended. This measure would
also help to reduce Ireland’s energy import costs.
Renewable heat options such as biomass boilers, solar
thermal and biomass CHP systems should also be
promoted for industrial sector and commercial buildings
where appropriate.

Public Sector Buildings
There are approximately 20,000 public sector buildings
in Ireland, with a total annual energy bill of at least €500
million.
Of these 20,000 buildings, about 10% are operated
and managed by the Office of Public Works (OPW).
In 2008, the OPW launched a state-wide staff energy
awareness campaign in all its larger buildings (>1000m2),
approximately 270 in total. The campaign was largely
based on behavioural change and the elimination of
energy waste.

Commercial offices include both the traditional financial
and professional service buildings but now also include
buildings used for the IFSC and the increasing space
requirements of software developers. SEAI’s award
scheme has demonstrated that very substantial savings
can be achieved when energy efficient management and
control systems are used.

A key success factor to this initiative was the availability
of up-to-date energy data for each building, sourced
from dedicated energy monitoring equipment installed
prior to launching the campaign. The data was used to
prepare customised energy reports for each building, to
set targets and to monitor progress. Already, significant
average annual energy savings of over 19% and cost
savings of 14% have been achieved.

There have already been several very successful initiatives
in this sector e.g. the commercial sector members of the
‘Large Industry Energy Network’ (LIEN) programme, the
Small Business Scheme, the Better Energy Workplaces
programme, etc. The Academy believes that significant
further energy savings and GHG reductions can be
achieved in the Commercial Sector; an energy efficiency
improvement of around 30% in this sector should be
achievable by 2030.

The OPW’s experience is that about 65% of that energy
usage is for heating, 35% in electrical energy usage.
However, as the fuel bills are 35% heating and 65%
electricity, there is naturally more focus on electricity
usage. Staff also have more direct control of the electrical
consumption in buildings, primarily in the ability to simply
switch things off. Thus, more thought and effort needs to
be devoted to reducing heating requirements if non-ETS
emissions are to be reduced to the level required.

Industrial Sector
A notable feature of the industrial sector is that while
almost all the overseas-owned process industries have
access to natural gas, many indigenous companies in the
dairy, meat processing and meat and fish product sectors

15 NESC Report

The Academy believes that, with continued investment
and dedication, a 33% reduction in GHG emissions in the
industrial sector, commercial and public sector buildings
from current levels is achievable by 2030 i.e. down to
approximately 3.0 million tonnes CO2 eq p.a.
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3.4 Residential

Change in Energy Efficiency in Irish
Dwellings 1972-2011 (kWh per sq metre p.a.)

GHG emissions in the residential sector in 2015 were 6.0
million tonnes CO2. Emissions in 2014 and 2015 were the
lowest in the last 25 years due to improving insulation
standards and the continuing impact of the economic
downturn on disposable incomes and consequently
heating standards. Emissions in 2015 were 20% below
1990 levels.

There has been a marked improvement in the past
decade and insulation standards in Ireland for new
dwellings are now in line with or ahead of many other
EU countries and indeed almost satisfy the planned EU
NZEB requirements.
About 630,000 dwellings now have a Building Energy
Rating (BER) but half of all dwellings had a BER of
D or lower, illustrating the scale of the challenge and
opportunity for retrofit improvement.

Ireland currently has a total housing stock of just over 2
million units.17 Yet the 1971 Census reports that Ireland
had only 705,000 permanent dwelling units at that stage.
This means that two thirds of Ireland’s housing stock
has been built since the first oil crisis in 1973, or since
insulation standards were introduced in 1972. However,
1.2 million of those units were added in the period
1972-2008 when Ireland’s house insulation standards
were poor, in comparison with other Northern European
countries, and the enforcement of those standards was
even poorer. As a result, Ireland’s housing stock has been
identified as being amongst the least energy efficient in
Northern Europe, given its relative newness.

The key measures to further reduce GHG emissions in
the Residential Sector are:
\\Upgrade existing homes and reduce energy
consumption through better insulation.
\\Use energy sources which are more efficient in
terms of GHG emissions.
\\Build all new homes to NZEB standards.

The development of our Energy Efficiency in Dwellings
Standards in the period 1972-2011 is illustrated in the
following figure18.

Change in Energy Efficiency in Irish Dwellings 1972-2011
(kWh per sq metre p.a.)
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Fig. 7 Change in Energy Efficiency in Irish Dwellings 1972-2011
16 Residential emissions over the 3-year period 2011-2014 averaged 6.1 million tonnes CO2 eq p.a.
17 Census 2016. Total Housing Stock - 2,022,895; Occupied Households – 1,718,465
18 Department of Environment, Community and Local Government Report November 2012 ‘Towards Nearly Zero Energy Buildings in Ireland – Planning for
2020 and Beyond’.
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The potential of these measures is assessed further
below.

Home Insulation Upgrades
The Government’s Better Energy, National Upgrade
Programme, which was launched in 2011, set an
objective of upgrading one million residential, public and
commercial buildings by 2020. The Better Energy, Homes
component of this was targeted to deliver 1.4 million
tonnes CO2 savings.
Grant-aided retrofit upgrading programmes (through the
Home Energy Savings and Warmer Homes Schemes)
have achieved the upgrading of over 300,000 units in the
10 years up to end 2015 – about 17.5% of total occupied
housing stock. Most of these upgrades have been
shallow retrofits.
The insulation industry estimates that a similar number
of houses completed insulation upgrades without
accessing SEAI’s grant package. Thus, approximately
600,000 dwellings have received insulation upgrades i.e.
approximately one third of the 1.9 million dwellings whose
insulation is below current standards.
Upgrading 1.3 million homes between now and 2030, at
an average cost of €5,000 per home for shallow retrofit,
would cost €6.5 billion and reduce GHG emissions by
approximately 1.0 million tonnes CO2, on the basis of a
20% energy saving. This will require a far more aggressive
programme of retrofitting– targeting 100,000 homes
per year, more state investment and better financing
schemes.
Achieving a higher level of savings requires deep
retrofitting at a cost of €20,000-30,000/house but,
because of the intrusive nature of the work involved,
this is generally undertaken on change of ownership.
Thus, a target of 20,000 units/year would appear a more
realistic target for deep retrofitting, when savings of
approximately 50% can be achieved, costing about €7.5
billion, resulting in savings of a further 0.8 million tonnes
CO2. Thus, through an extensive programme of home
insulation it would appear feasible to reduce residential
CO2 emissions by 1.8 million tonnes.

Switch from Oil-Fired to Gas-Fired Central
Heating in Urban Areas
Oil usage for central heating in Ireland is close to twice
that of natural gas, which is in sharp contrast to other
EU countries where average gas usage in the residential
sector is 2.7 times higher than oil use. Natural gas burns
more cleanly than other hydrocarbons, producing up to
30% less CO2 than oil and about 45% less than coal.
However, the CO2 emissions from solid fuel heating
systems, for the same effective heat output are much
higher, when appliance efficiencies are considered.
There are almost 300,000 households in urban areas in
Ireland which use oil-fired central heating and 100,000
of these are located within 20 metres of gas supply.
The cost of extending gas supplies to households in
‘Non-Gas’ urban estates located near the gas network
was estimated by BGE in 2012 to be €1,750/house on
average. Thus, the overall capital cost of converting
oil fired households to gas heating is estimated at
an average of €5,000/household, including boiler
replacement where appropriate.
A total investment of €1.5 billion would be required. The
Academy has estimated that this measure would reduce
CO2 emissions by 0.4 million tonnes p.a. As well as the
reduction in GHG emissions; this measure would reduce
Ireland’s energy import costs.
The Academy suggests the following options for
consideration:
\\Incentivize conversions from oil-fired to gas-fired
central heating. Conversion would reduce GHG
emissions by around 30%.
\\Increasing excise duty or taxes on home heating
oil would also provide an economic incentive to
switch to natural gas. Timing for such a change is
now opportune with relatively low world oil prices,
though special allowance for those in energy
poverty should be made.

Retrofit Heat Pumps in Rural Dwellings
There are 400,000 dwellings in rural areas (remote
from the natural gas grid) with oil-fired central heating.
Installing heat pumps in the 300,000 permanently
occupied houses, operating in conjunction with existing
oil-fired central heating, would reduce oil use in those
dwellings by approximately 90%. Ireland now has a very
large surplus of highly efficient natural gas-fired CCGT
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plant the additional electricity required can be delivered at
50% efficiency in primary energy terms. Furthermore, the
recently-upgraded rural electricity network has sufficient
electrical capacity for widespread installation of heat
pumps.
Heat pumps take low temperature heat from the air,
ground or water and use that heat to produce higher
temperature water, for the central heating system.
Retrofitted heat pumps in Irish climatic conditions will
have a Seasonal Coefficient of Performance of three or
more i.e. the heat pump will produce three times the
amount of heat output as the electricity input to drive the
system. The difference between the electricity input and
effective heat output is classed as renewable energy,
being recovered from air, ground or water.
Heat pump technology has matured significantly in terms
of performance and reliability, in the past few years. Heat
pumps have long been successfully deployed in other EU
countries.
The Academy has calculated that replacing 75% of the
rural oil-fired central heating load with heat pumps would
reduce GHG emissions in the non-ETS sector by 1.1
million tonnes CO2. The installation of a heat pump has
significant commercial benefit for the electricity supplier
as well as the customer; hence there is a strong case
for State or the electricity suppliers to incentivise the
installation of heat pumps. A further advantage would
be the saving in oil import costs - around €150 million
p.a. based on current oil prices20. Consideration should
also be given to classifying heat pumps as regulatory
assets. Air-sourced heat pumps are most cost-effective
in retrofit situations, costing an estimated €6,000 per
house, assuming a very large scale programme with the
consequent economies of scale. Heat pump installation in
ca 300,000 houses would cost €1.8 billion over the next
15 years.
But in addition to reducing CO2 emissions heat pumps
have the additional advantage of contributing to
renewable energy targets. Based on the EU’s assessment
methodology installing 300,000 heat pumps, rated at
16kW heat output, would earn a renewable energy
credit of 11.794 MWh/unit or 3.54 TWh in total. This is
equivalent to the renewable energy output of 1,350 MW
of wind generation, which would have required a
capital investment of €3.0 billion, inclusive of network
reinforcement investment.

20

300,000 tonnes @ €500 per tonne..

Upgrade to Smart Electrical Thermal
Storage
Innovation in Smart Electric Thermal Storage (SETS)
heating has the potential to revolutionise domestic
heating in the 140,000 dwellings (many of which are
apartments) currently relying on electrical storage heating.
These innovative storage heating units have much
more controllable heat storage capacity (25kWh), with
“intelligent” electricity intake and heat output.
If SETS are installed in 140,000 dwellings, each
with a load of 4-6kW, these would give potential to
instantaneously control 560-840MW of grid demand.
Smart meter control of heat pumps and electrical storage
heating would give additional benefits.
There are around 150,000 households in Ireland
using coal, petcoke or peat for central heating. These
households use an estimated 3.25 toe/household and
thus emit approximately 2 million tonnes of CO2.per
annum. Installing two SETS units/household has the
potential to reduce their solid fuel use by approximately
one third, assuming the solid fuel is being used at 50%
efficiency, thus reducing CO2 emissions by 0.65 million
tonnes. The capital cost would be approximately €1500
per household or €220 million in total, giving a capital
investment requirement of €340 per tonne of CO2 abated
per annum.

New homes
It is generally recognized that Ireland will need around
25,000 new homes each year to meet demographic
demand. There will be a huge opportunity to build in
new energy efficient homes in the right places if the
right planning and investment decisions are made. The
current Building Regulations (Part L, 2011), if enforced,
will result in a step-change improvement in the energy
performance of new homes. With these standards, oil
or gas-fired heating would not be required and electric
heating (around 2kW for a typical house) should become
the norm.
However, the EU Regulation that requires energy use/
sq.m to be reported in primary energy terms, while
fundamentally logical, militates against the use of
advanced electrical heating systems in Ireland. This
is because of the utilisation by regulatory agencies of
historic generation efficiency data, until recently and
even now the use of slightly forward projections. Given
the very long life of housing assets, the barriers to
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changing heating systems and the ultimate requirement
to phase out fossil fuel fired heating systems it is essential
that generation efficiency numbers which reflect fully
anticipated developments, in the electricity sector, are
used in computing primary energy use for regulatory
purposes.
Thus, the Academy recommends the adoption of a
figure of 65% for generation efficiency as it reflects the
Academy’s assessment of the likely outturn in 2030.
Increasing urban housing density and reducing the
proportion of one-off rural houses would contribute to
a reduction in transport emissions and foster increased
public transport usage.
From the above it can be concluded that there is the
potential to reduce CO2 emissions in the residential sector
by up to 4 million tonnes p.a. as summarized below:
Measure

G HG Reduction
(million tonnes
C O 2 eq )

Home Insulation Upgrades

1.8

Switch from oil- to gas-fired
heating in urban areas

0.4

Heat pumps in rural homes
using oil-fired heating

1.1

Smart Electric Storage
Heaters

0.65

It would be unrealistic to expect that all these potential
reductions will be achieved by 2030. The Academy’s
assumption is a reduction of 3 million tonnes CO2 by
2030. Furthermore, account needs to be taken of the
addition to Ireland’s housing stock between now and

Non-E TS Emissions
Agriculture

2030. Around 350,000 new homes are expected to be
added to Ireland’s total housing stock by 2030 (around
25,000 each year). These are expected to be highly
energy efficient – requiring only a quarter of the energy
of current housing stock - and add only 0.2 to 0.3 million
tonnes CO2 eq. Overall, the Academy believes that
emissions from the residential sector can be reduced by
around 2.7 million tonnes CO2 eq – around 60% lower
than current emission levels.

3.5 Waste
Greenhouse gas emissions in the Waste Sector have
reduced from over 2.2 million tonnes CO2 eq in 2003 to
1.6 million tonnes in 2014. The Academy expects this
downward trend to continue and emissions in 2030 are
expected to be around 1 million tonnes.

3.6 Summary of Non-ETS Reductions
Based on the various measures proposed above, the
Academy estimates that Ireland’s non- ETS emissions
in million tonnes CO2 eq 2030 by sector would be
approximately as shown in the table below. The
emissions reduction in the agriculture sector is a derived
figure by difference based on what is required to meet the
2030 target taking account of the proposed reductions
in the other sectors. It is important to point out that this
11% reduction in agriculture emissions is in addition to
the LULUCF credits available to Ireland under the EU
agreement.
Ireland will need to take full advantage of the flexibility
afforded by the EU – by transferring the maximum
allowance from the ETS sector (1.9 million tonnes) and
obtaining a credit of 2.7 million tonnes through carbon
sequestration from changes in land use and forestry.
20 05
Actual

I A E 20 3 0
Proposed

Change from
20 05

20.1

17.9

-11%

LULUCF Credits

(2.7)

Agriculture Net

15.2

Transport

-25%

13.1

13.4

+2%

Commercial/Public Sector

5.7

3.0

-47%

Residential

7.3

3.0

-59%

Waste

1.8

1.0

-44%

48.1

35.6

-26%

Total
Allowance transfer from ETS
Total

(1.9)
48.1

33.7

-30%
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4 SUMMARY OF ESTIMATED COSTS
It is very difficult to quantify the costs of meeting the 2030
targets for a number of reasons:
\\Cost information is available for some of the
measures proposed such as wind-based power
generation or home insulation upgrades. But, for
many of the measures discussed in this report,
accurate cost estimates are not available at present
e.g. CCS in the power generation sector, carbon
sequestration in agriculture, biomethane in transport
etc. As a result, there is a wide range of uncertainty
in the costs indicated for these measures – or no
cost estimate can yet be given in some cases.
\\Costs of reducing emissions in the agriculture
sector have not yet been estimated. Cost estimates
for carbon sequestration in land use and forestry
are not yet available.
\\GHG emissions in certain sectors of the economy
will vary considerably with economic growth. For
example, the Academy’s analysis indicates that
transport emissions would increase by 8% from
2015 levels with 2% real GNP growth to 2030, but
by 24% if GNP growth is 3%.
\\Investment costs and funding requirements will
depend on future oil and gas prices. With high
oil prices, many of the measures proposed could
be justified and financed on the basis of energy
cost savings (i.e. might be self-financing). But, with

current oil prices and oil price projections21, the
economic case for many of the measures is difficult
to make.
\\Investment in public transport is needed for many
reasons – only one of which is GHG reduction. The
Academy has taken the approach that it would
be reasonable to consider about a third of the
investment in transport should be considered as
necessary for GHG reductions.
With these caveats, the Academy has attempted to
estimate the cost of the various investments needed
for Ireland to meet the 2030 targets, as indicated
in the following tables. The range of measures for
which estimates have been made would require a
total investment of approximately €35 billion. There is
considerable uncertainty around this figure and some
of the measures proposed have not been costed. What
is very clear from this exercise is that the investments
involved are enormous – likely to be well in excess of €35
billion, which will need to be funded by the State and
private enterprises.
Detailed cost estimates need to be developed for the
various GHG reduction measures, and then rankings
and Government prioritization and investment decisions
made. The Academy recommends a ranking of measures
using a metric such as capital cost per tonne of CO2
abated.

21 Latest long-term outlook from US Energy Information Administration indicates oil prices in US$50 to US$100 range up to 2030. This means oil prices in
2030 will still be below 2011-2014 levels.
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ESTIMATED COSTS OF IRELAND’S 2030 GHG REDUCTION TARGETS
Measure
Electricity
Generation

Reduce carbon intensity in electricity
sector by 80% per MW from 1990
levels

Large industry

Actions not specified

Agriculture

Actions not specified

Transport

Public Transport

Total Cost Explanatory Notes and Assumptions
(€ millions)
10,800 Base Case. Alternatives costs €7,200 and
€8,700 million
Not costed

Not quantified
3,100 Total investment of €9.25 billion up to 2030.
The Academy estimates approx. one third
of this total may be designated for GHG
reduction

Eliminate ‘Fuel Tourism’
Battery Electric Vehicles (BEVs)

Assume cost neutral to State
3,000 Assume 3 million cars in 2030 and 10% BEV.
SEAI grant - €5,000 per BEV. Assume further
cost to state of €5,000 between VRT relief and
loss of excise/VAT on diesel

Biofuels

Not costed

CNG Infrastructure

Not costed

Biomethane Infrastructure
Industrial &
Commercial

Residential

Not costed

Extend gas grid to reduce oil use

150 Ref IAE Policy Advisory “Achieving Ireland’s
Energy and CO2 Reduction Targets - An
Alternative Approach” of June 2013 for costs
and CO2 reductions

20% efficiency gain in commercial
sector

450 From 2013 Advisory. Justified estimate based
on energy savings

33% efficiency gain in public sector

850 Academy 2013 Advisory indicated €840
million justified investment to 2020

Switch 300,000 homes from oil to
gas-fired heating

1,350 Average cost of €4,500 per home.

Install heat pumps in rural homes

1,800 Cost based on installing heat pumps in
300,000 houses at €6,000 per house

Shallow retrofit 1.3 million homes

6,500 Average cost per home €5,000

Deep retrofit 20,000 homes per year

7,500 Assume 300,000 homes upgraded by 2030 at
average cost of €25,000

Total

35,500
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5 CONCLUSIONS AND RECOMMENDATIONS
1.

Ireland’s ETS emissions can be reduced by almost
50% from 2005 levels by 2030 – ahead of the EU
43% target. The Academy believes that potential
strategies exist to reduce carbon intensity in the
electricity sector and reduce Ireland’s emissions by
around 4 million tonnes CO2 eq from 2015 levels.
Detailed feasibility studies need to be carried out
on these potential strategies and the outcome of
these studies sould inform Government strategic
infrastructure and investment planning. Very
considerable investment is needed in all cases and
this will clearly have an impact on electricity prices
and Ireland’s price competitiveness.

2.

Reducing Non-ETS emissions will be hugely
challenging and very costly. Ireland should use
maximum flexibility allowed under EU rules to reduce
the Non-ETS target (nominally 30%) to 20.4% by
using surplus allowances from the ETS and credits
from land use and forestry. But even with these
adjustments, it will be very difficult to achieve the
Non-ETS 2030 target.

3.

Reducing transport emissions will be the greatest
challenge. Ireland’s transport emissions have
increased in each of the last four years and are
projected to increase further in the coming years.
Based on the Academy’s analysis, Ireland’s transport
emissions will increase in line with real economic
growth as indicated in the period to 2030 by 8%,
from 2015 levels if the economy expands at 2% p.a.
(by 24% if the economy expands at 3% p.a). Tackling
emissions in the transport sector needs to be given
the highest priority. Capital expenditure on new
public transport infrastructure projects of €0.65 billion
a year will be required for the next 15 years. Greater
use of public transport needs to be promoted and
incentives also put in place to encourage changes in
mode of travel. Conversion of public transport and
goods vehicles to CNG, and ultimately to biogas
should also be prioritised.

4.

Emissions in the residential sector can be reduced
by conversion from oil to gas-fired heating in urban
areas, installation of heat pumps in rural homes, a
major insulation retrofitting programme on around
1.6 million homes and building all new homes to
the latest energy efficiency standards and Nearly
Zero Energy Buildings (NZEB) standard from 2020
onwards. GHG reductions can also be achieved in
the industrial and commercial sector through further
energy efficiencies, substitution of gas for oil for
heating requirements and applying NZEB standards
to new buildings.

5.

Achieving the 2030 targets will be enormously
costly for Ireland – requiring a capital expenditure
of around €35 billion up to 2030. There would be
savings on fossil fuel imports, but these are modest
in comparison. Issues such as affordability for
Ireland, impact on cost competitiveness, funding
and prioritisation will need to be addressed by
Government. It must be emphasized that the
overarching priority must be to prudently reduce
national energy demand and promote energy
conservation/efficiency measures while ensuring
continued economic growth.

6.

The Academy’s analysis concludes that the nonETS targets cannot be achieved without a significant
reduction in GHG emissions from the agriculture
sector. The Academy estimates that a reduction
of 1.4 million tonnes in agriculture emissions, from
2014 levels, will be needed to achieve the 2030
target. This is in addition to the credits which will
be available to Ireland from carbon sequestration
though changes in land use and more forestry. Given
the very substantial capital investment required to
achieve the projected level of emissions reductions
in other sectors, it is essential that a full cost benefit
and socio-economic analysis is undertaken to
determine whether additional emissions reductions
in the agriculture sector would be nationally more
cost-beneficial.
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GLOSSARY OF TERMS OR ABBREVIATIONS AND ACRONYMS
BEV

Battery Electric Vehicle

CCGT

Combined Cycle Gas Turbine

CCS

Carbon Capture and Storage

CNG

Compressed Natural Gas

CO2eq.

Total greenhouse gas emissions expressed as CO2 equivalents. The CO2 emission is added to the equivalent
emission of methane, nitrous oxide and F-Gases which are converted to CO2 equivalents using their global
warming potentials.

DAFM

Department of Food and Marine

DECC

Department of Energy and Climate Change (UK)

EPA

Environmental Protection Agency

ESD

Effort Sharing Decision

EV

Electric Vehicle

FQD

Fuel Quality Directive

ETS

The EU-Emissions Trading System is a key element of the European Union’s policy to combat climate
change and is an important tool for reducing GHG emissions cost efficiently. It operates on a ‘cap and
trade’ system. See further explanation in Appendix 1.

GHG

GreenHouse Gases refer to a wide range of gases that contribute to climate change. These include carbon
dioxide, methane, nitrous oxide and a group of gases known as F-gases. Carbon dioxide (CO2) accounts for
most of Ireland’s GHGs.

LULUCF

Land Use, Land Use Change, Forestry

NZEB

Nearly Zero Energy Buildings

OPW

Office of Public Works

PSO

Public Service Obligation

REFIT

Renewable Energy Feed-in Tariff

RoRo

Roll-on/Roll-off

SETS

Smart Electric Thermal Storage
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APPENDIX 1: EU EMISSIONS TRADING SCHEME AND EFFORT SHARING DECISION
The EU GHG reduction effort comprises two parts sectors covered by the EU Emissions Trading System
(ETS) and sectors under the EU Effort Sharing Decision
(ESD).

ETS Scheme Explained
The EU Emissions Trading System (EU ETS) is a
cornerstone of EU policy to combat climate change and
its key tool for reducing industrial GHG emissions. The
EU ETS covers more than 11,000 power stations and
industrial installations in 31 countries (28 EU countries
and three EFTA states), as well as aviation within the EU
and EFTA. The EU-ETS covers around 45% of the EU’s
GHG emissions and is by far the largest international
system for trading GHG emission allowances.
The EU ETS works on the ‘cap and trade’ principle.
A ‘cap’ or limit, is set at an EU level on the total amount
of certain greenhouse gases that can be emitted by
the factories, power plants and other installations in
the system. The cap is reduced over time so that total
emissions fall.
Since the start of 2012 emissions from all flights from,
to and within the European Economic Area - the 28
EU Member States, plus Iceland, Liechtenstein and
Norway - are included in the EU-ETS reporting systems
but are not included in the EU-ETS allocation systems.
Aviation emissions by Irish registered companies in 2015
amounted to 8.5 million tonnes (Ryanair and Aer Lingus
accounting for 97% of this total).

Non-ETS Explained
While the EU ETS provides an EU-wide cap and EUwide target, separate 2020 targets were set for each
EU Member State for emissions reductions in sectors
not covered by the ETS such as agriculture, transport,
commercial and industrial sectors under the so-called EU
Effort Sharing Decision agreement (April 2009).
The national emission targets for 2020 were set on the
basis of Member States’ relative wealth (measured by
Gross Domestic Product per capita). They range from
a 20% emissions reduction by 2020 (from 2005 levels)
for the richest Member States to a 20% increase for the
least wealthy one, Bulgaria. Less wealthy countries were
allowed emission increases in these sectors because
their relatively higher economic growth was likely to be
accompanied by higher emissions.
In July 2016, the EU published individual 2030 targets for
the non-ETS sector for all Member States. The target set
for Ireland is a reduction of 30% in non-ETS emissions
compared with 2005 – targets for other EU Member
States range from 0% (Bulgaria) to 40% (Sweden). Most
Member States in northwest Europe were set targets
between 35% and 40%. Ireland will, additionally, have
the flexibility to reduce its 30% target to 20.4%, by
transferring ETS allowances which would normally have
been auctioned by Ireland to the Non-ETS sector and
by more carbon sequestration in land use and forestry.
Ireland’s challenges and circumstances seem to have
been considered in the 2030 target setting – a better
outcome than when the 2020 targets were set.
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APPENDIX 2: ELECTRICITY GENERATION 2030 – EMISSIONS REDUCTION OPTIONS
Base Case

High Biomass

Cork Harbour
CCS

37567

37567

37567

6729

6729

6729

0

563.5

0

2509

2509

3275

247

613

247

Projected Fuel Prices 2030 in 2015 values

€/toe

€/toe

€/toe

Wood Pellets @ $140/t cif Moneypoint Note 1

287.3

287.3

287.3

Natural Gas DECC Central Projection 68p/therm Note 2

374.8

374.8

374.8

Wood Chips @ €100/t @15% mc delivered Note 3

279.7

279.7

279.7

€m

€m

€m

0

162

0

940

940

1227

69

171

69

1009

1274

1297

10770

7206

8154

Generation GWh
Emissions kt
Fuel Use
Imported Wood Pellets ktoe
Natural Gas ktoe
Biomass & Renewable Waste ktoe

Projected Fuel Costs 2030
Wood Pellets
Natural Gas @ NBP
Wood Chips
Total

Estimated Capital Investment Requirements

Dispatchable Generation Capacity,
Difference from Base Case
Capacity Increase - MW

906

Capacity Decrease - MW

132

Dispatchable Generation - GWh

49%

60%

60%

Technical Risk

High

Low

Medium

Financial Risk

Low

Medium

Medium

Public Acceptability

Low

Medium

High

Note 1

Argus Biomass Markets April 2016. Exchange Rate €1 = $1.20

Note 2

Exchange Rate €1 = UK£0.80

Note 3

Teagasc Estimate for Wood Chips

See full detailed analysis of above options and underlying assumptions on Academy’s website (www.iae.ie)
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APPENDIX 3: GHG EMISSIONS FROM ROAD TRANSPORT IN THE UK
Analysis of Irish data would suggest that growth of
road transport related GHG emissions is an inevitable
consequence of growth in economic activity. However,
analysis of UK data suggests that this is not necessarily
the case.
In the period 1999-2013 the UK economy expanded by
27.3%, i.e. at an average rate of 1.7% p.a. Its population
is estimated to have increased from 58.7m to 64.1m in
the same period, a 9.2% increase and the number of
licensed cars increased from 25.2m to 31.1m, an increase
Estimate Road Transport GHG Emissions in the UK mt

of 23.4%, though there was no increase in the estimated
passenger journeys undertaken by car or taxi in the
period. This was in sharp contrast to previous experience
as passenger journeys by car or taxi had increased at
a steady rate of 15 billion passenger km p.a. between
1957 and 1990 and then slowing to increase at 5.0bn p.a.
between 1990 and 1999
In the same period, road transport related emissions
declined by 8.1%. The estimated breakdown of these
emissions is indicated in the following table:
1999

2013

% Change

Cars and Taxis

76.6

62.8

-18.0

Heavy Goods Vehicles

23.5

24.4

3.4

Light Vans

12.6

15.7

24.6

Buses and coaches

3.9

4.0

2.6

Motorcycles

0.6

0.5

-16.7

Other

0.2

0.5

Total

117.4

107.9

Improvements in auto efficiency in the period are believed
to substantially account for the improvement in car and
taxi related emissions. Whereas the sharp increase
in emissions from light vans is thought to be, in part,
because of the increase in e-shopping in the period and
the resulting increase in home deliveries, though a switch
to e-shopping may have helped stabilise car and taxi
passenger journeys, despite an increase in population
and GDP.
However, the given the growth in road transport related
emissions in Ireland in the period the key question is:
were there differences in the transport policies pursued in

-8.1

each country which resulted in the different environmental
outturns and if so can we in Ireland learn from these.
One of the significant factors influencing the outturn is
that much of the economic growth in the UK in the period
was concentrated in the South East and Central London
and the Docklands area with Manchester showing the
fastest rate of growth outside the capital. Examination
of transport statistics, for those entering Central London
during the period 07.00 to 10.00 hrs, indicate that public
transport is the dominant mode and travel by private car
private car accounted for just 5.5% of journeys in 2012,
showing the influence of Congestion Charges. The trends
are shown in the following page.
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People Entering Central London 07.00-10.00

1998
‘000

2012
%

‘000

%

Public Transport
National Rail

448

42.1

526

45.0

London Underground & DLR

360

33.9

395

33.8

Bus

68

6.4

118

10.1

Coach/minibus

17

1.6

11

0.9

892

83.9

1050

89.8

140

13.2

64

5.5

Total
Private Transport
Private Car
Motor Cycle

13

1.2

14

1.2

Pedal Cycle

10

0.9

36

3.1

8

0.8

6

0.5

171

16.1

120

10.3

Taxi
Total
All Transport

1063

1169

In contrast a very much higher number of people use private cars to transit the Canal Cordon in Dublin as may be seen
from the following table. Full counts are only available from 2006.
People Crossing the Canal Cordon 07.00-10.00

2006

2015

‘000

%

‘000

%

Public Transport
33.5

17.8

29.5

16.4

Luas

National Rail

9.0

4.8

12.5

6.9

Bus

59.9

31.9

57.6

32.0

102.4

54.5

99.6

55.3

Private Car

76.9

40.9

65.3

36.2

Motor Cycle

2.4

1.3

1.4

0.8

Pedal Cycle

4.8

2.6

10.9

6.0

Taxi

1.5

0.8

3.0

1.7

85.6

45.5

80.6

44.7

Total
Private Transport

Total
All Transport

188.0

180.2

From the above it is clear that there is a very much higher dependence on the private car for commuting in Dublin and
relatively little progress has been made in reducing that dependency. This situation is also reflected in travel to school
statistics, as a significantly larger number of children walk to school in GB, when compared with urban areas in Ireland.
Furthermore, the trend to children travelling by car to school is significantly stronger in Ireland than in GB.
Thus, there would appear to be significant potential for policy measures to influence Ireland’s inland transport related
emissions. The question thus is there the political and institutional will to do so.
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