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Abstract:
The Irish Academy of Engineering has taken a fresh look at national Transport Policy. The challenge 
is to work towards Ireland’s “20-20-20” Climate Change commitments in the context of economic 
recovery and the need to maintain and enhance personal convenience, mobility and safety, while 
simultaneously reducing the costs of goods transport for business. The results of this review were 
pleasantly surprising.

Firstly, transport motive technology is developing at an unprecedented pace. The fuel  
efficiency of new cars sold in Ireland has improved substantially in recent years, driven by EU 
regulation of car manufacturers and incentivised by the Irish motor taxation regime. By 2020, 60% 
of the national car fleet will consist of low-emission vehicles, reducing the fleet emissions footprint 
by 20%. The same trend is evident for Light Commercial Vehicles, reducing its footprint by 10% by 
2020. Heavy Goods Vehicle already feature high efficiency drive-trains, hence the best option for 
future emissions reduction lies in use of lower-carbon alternative fuels, and in higher levels of fleet 
operator and driver training, aided by on-board computer technology.

Secondly, Information Technology (IT) has revolutionary disruptive potential. IT can 
facilitate ride-sharing, empowered by smart-phone Apps embraced by a tech-savvy highly-mobile 
younger generation. No longer is car ownership a necessity when Apps can readily find others 
travelling a similar route in either the urban or rural context. IT can also potentially revolutionise 
the efficiency of goods transport through finding new opportunities for load-sharing, consolidation 
of deliveries and promotion of back-hauling.

Thirdly, Transport Policy deserves a complete re-think, relating sustainability to 
occupancy levels. Cars at high occupancy levels are now more emissions-efficient than buses 
or trains at low occupancy. Public transport is therefore not necessarily more sustainable than 
private, and is so only at high occupancy levels, which arise mostly at peak times in the congested 
urban context. IT can potentially enable more sustainable ad-hoc off-peak transport service than 
scheduled low-occupancy public transport. Anonymous “Big Data” on commuting and travel 
patterns can help optimise complementary public and private transport as never before.  

Fourthly, there is significant potential too for greater utilisation of existing rail assets. 
Commuting from the Midlands into Dublin can be optimised by utilising the Phoenix Park tunnel 
to provide access to the IFSC area. Commuter and intercity rail passenger numbers could be 
expanded by completing and opening Kishoge Station as a major Park-and-Ride facility. There are 
also new rail freight opportunities in the context of reducing road traffic into the City. All these 
initiatives can help mitigate growing congestion on the M50. 

This Advisory gives 15 recommendations as to how these four areas together can pave the way 
Towards Low-Carbon Transport in Ireland. The Academy estimates that these can reduce 
both 2020 Transport Energy Usage and Green-House Gas Emissions by over 15% below current 
predictions, while enhancing personal convenience, mobility and safety, simultaneously leading to 
more competitive goods transport. 

There is also the very significant advantage that these combined successes can all be achieved at 
relatively modest overall cost to the Exchequer, while in parallel stimulating private enterprise and 
driving national economic growth.
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Section 1: Setting the Context:
1.1 Background and Introduction

This Policy Advisory prepared by the Irish Academy of Engineering (IAE) is one of a recent complementary 
series of Advisories on Irish energy policy, which include:

o “Energy Policy and Economic Recovery 2010-2015” (published in February 2011), 
o “Energy Policy and Economic Opportunity – the Potential for Large Scale  
  Electricity Exports”.  (published in June 2012)
o “The Future of Oil and Gas in Ireland” (published in February 2013), and
o “Achieving Ireland’s Energy and CO2 Reduction Targets – An Alternative      
  Approach” (published in June 2013)[22]. 

All are downloadable from www.iae.ie. 

In contrast to previous Academy Advisories on Transport[18-21], the specific purpose of this Policy Advisory 
is to brief Government and other stakeholders on how Ireland can most effectively address its 2020 
Energy and GHG reduction targets in the context of Transport. The Academy takes as a fundamental 
principle that this Advisory must be consistent with and indeed help drive Ireland’s renewed economic 
growth, while maintaining and improving personal convenience, mobility and safety, and simultaneously 
reducing goods transport costs for business. 

1.2 The Context of Ireland’s Energy and GHG Reduction Commitments

Under the EU’s “20-20-20” Effort Sharing Decision, Ireland is required to meet the following targets  
by 2020

o A 20% reduction in Final Energy Consumption (FEC), as compared to    
 average energy use in the period 2001-2005,
o A 20% reduction in Green-House Gas (GHG) emissions from 2005 levels in   
 the Non-Emissions Trading Sector (Non-ETS), 
o An increase in the contribution of renewable energy to Gross FEC to 16%   
 by 2020 and an increase in the overall share of energy from renewable    
 sources in transport to 10%. 

The target for Non-ETS emissions set for Ireland was particularly onerous as 

o Ireland, Denmark and Luxembourg were set the toughest targets, as then   
 having the highest GDP per capita in the EU in 2005,
o Ireland’s agricultural emissions were 28.5% of total emissions in 2005 versus  
 an EU average of 10.2%. As a result of the assumption that Ireland’s    
 agricultural emissions would remain virtually unchanged from 2005 levels,   
 the target reduction for other Non-ETS emissions was 35.7%[22].

It is now clear that, unless there is a substantial reallocation of emissions quota or a major change in policy 
priorities, Ireland will:

o Probably achieve the 20% FEC reduction target, influenced to date mainly   
 by the effects of economic recession, provided further energy reduction   
 initiatives suggested by the Academy are implemented for the period to 2020

o Fail to meet the mandatory target it has agreed to for reducing GHG 
 emissions from the Non-ETS sector. Emissions in the Residential, Industrial/ 
 Commercial and Transport sectors would have to fall from 21.5 Mt (millions 
 of tonnes) in 2012 to 16.5 Mt by 2020, a 25% decline, if the EU target is to 



6

Policy Advisory – Towards Low-Carbon Transport in Ireland

 be achieved, assuming there is no change in the allocation to the 
 Agricultural sector.

Significant national penalties could be imposed in 2020 by the European Commission for non-achievement 
of the commitments on energy and Non-ETS GHG reduction. Penalties may also apply for exceeding 
interim annual targets, which the EPA predicts could take effect from 2016.

1.3 Ireland’s Transport Energy Usage and CO2 Emissions
 
SEAI 2012 data [26-28] shows that Transport energy demand at 4.2 Mtoe (millions of tonnes of oil equivalent), 
was the biggest component of FEC of 10.76 Mtoe, equivalent to 39%. Therefore a reduction in transport 
energy usage has the single best potential (if decoupled from economic growth) for Ireland to meet its 20% 
energy reduction target.

Transport energy demand increased from 2 Mtoe in 1990 to 5.7 Mtoe in 2007 and then declined by 25%, 
to 4.2 Mtoe in 2012, but that decline was unevenly distributed across the different components of the 
transport sector. 

EPA 2012 data [23-25] shows that Transport GHG emissions were 10.9 Mt (millions of tonnes), some 19% of 
the total national total of 58 Mt, third largest after agriculture and power generation. The Transport GHG 
emissions, reflecting the pattern of transport fuel demand, nearly trebled from 5.1 Mt in 1990 to 14.5 Mt in 
2007, but then declined by 25% between 2007 and 2012. 

In the Transport sector, GHG emissions may be regarded as exclusively CO2. Hence from here on, this 
Advisory will directly refer to Transport CO2 emissions.

Over 95% of Transport CO2 emissions are from road transport, those from rail, domestic aviation and 
navigation together being less than 5% of the total, with international aviation and shipping emissions being 
excluded from Irish figures. Based on SEAI Energy Forecasts[29], the EPA predicts (in its “With Additional 
Measures” scenario of May 2014[25]) that transport emissions would rise to 12.5 Mt CO2 by 2020. 

Because of significant instability in existing national transport fuel demand models, the Academy has 
developed an alternative simple model, as outlined in Appendix 1. Based on this, the Academy estimates 
that 2020 Transport energy usage will be 4.4 Mtoe and CO2 emissions will be 10.5 Mt, over 15% lower 
than current estimates. The Academy believes some further reductions (of the order of 5-10%) are 
achievable through implementation of all the recommendations in this Advisory.

1.4 Irish Government Action on Transport Policy

Current Government Policy is addressing Transport in the context of its 20-20-20 Climate Change 
commitments. The main planks of current policy are threefold:

o A new system of assessing private cars for Vehicle Registration Tax (VRT)   
 and Annual Motor Tax (AMT) based on CO2 emissions/km was introduced   
 in 2008, complemented by a 2010 scrappage scheme for cars over 10 years   
 old. This initiative has been very successful, with a dramatic increase in the   
 share of vehicles purchased in the lower CO2 bands.

o In 2010, the Government set up a Biofuels Obligation Scheme requiring   
 that all fuel suppliers should include 4.2% of biofuels by volume in their fuel   
 mixes, raised to 6.4% in 2012, with the aim of achieving 10% renewable    
 energy content by 2020. The Renewable Energy in Transport (RES-T) stood   
 at only 3.8% in 2012 according to SEAI data[31]. While the RES-T target of   
 10% is unlikely to be met, the more extensive use of “second generation”   
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 (largely imported) biofuels allowed under the latest definitions could    
 possibly satisfy EU requirements at a significant lower penetration rate.   

o The Government also set a target of having at least 10% of electric vehicles   
 in the national fleet by 2020, introducing special VRT and AMT concessions   
 as incentives. The Electric Vehicles initiative has not yet been a success,   
 broadly being an initiative ahead of its time.

1.5 The Academy’s Alternative Approach on Transport 

The Academy has brainstormed alternative approaches on Transport Policy based on valuable insights 
gained from academia, transport authorities and users, fleet operators, ride-share software developers, as 
well as from creative thinking by experts in both private and public sectors in Ireland. This brainstorming 
identified significant energy and emissions reduction potential arising from major developments in motive 
technology, harnessing of IT to increase vehicle occupancy levels and efficiency of goods distribution, 
better utilising the existing rail infrastructure and thereby reducing traffic congestion. 

By implementing the readily-achievable modest-cost recommendations described in this Policy Advisory, 
the Academy believes that 2020 Transport energy usage and related CO2 emissions need be little different 
from those in 2012, while simultaneously achieving higher personal mobility and more competitive freight 
transport.
 
This Advisory focuses on road and rail transport, as these are the predominant components of reported 
national transport energy and CO2 data. International aviation and shipping are by convention excluded 
from the national CO2 statistics. 

This Advisory recognises current Exchequer funding limits, and therefore does not comment specifically 
on higher-cost projects which are highly desirable in the context of future Transport Policy, such as DART 
Underground or metro project/s for Dublin. Neither does it comment on urban and rural spatial planning 
aspects, which can have a strong longer-term impact on optimising transport logistics.  

Much has been written on many aspects of Transport Policy, and a list of references examined in the 
course of preparing this Advisory is given in Appendix 4. The superscript numbers in square brackets in 
the text give the reference number.

Section 2: Cars – Potential for Energy and 
CO2 Reductions:
2.1 Developments in Automotive Technology and Fuels

Based on SEAI data[26-28], the Academy estimates that private car fuel consumption accounted for almost 
60% of road and rail fuel consumption in 2012. Private car fuel use has been fairly constant, and total fleet 
mileage has actually increased in the period 2006-2012, despite a dip in 2008-2010, corresponding to the 
sharp fall in economic activity and household disposable income. This overall increase in fleet mileage 
indicates the high priority placed on personal mobility.

Driven by EU legislation, automotive technology has made dramatic strides in fuel economy and emissions 
reduction which, thanks to pioneering changes in the Irish taxation regime, will result in ongoing significant 
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improvement in the national car fleet efficiency by 2020; this improvement is clearly demonstrated by the 
trends in new car registration since 2008. 

The Academy believes that the main automotive technology will continue to be the Internal Combustion 
Engine (ICE), be it fuelled by petrol, diesel or Compressed Natural Gas (CNG), with the notable 
emergence of 3-cylinder turbo-charged units. In all cases, EU regulation and car industry research and 
development are aggressively delivering ever-lower fuel usage and ever-lower CO2/km emissions. Vehicle 
design will continue to favour use of lighter materials, as manufacturers struggle to meet tightening 
mandatory limits for CO2/km. While there is typically a 20% difference between official CO2/km test 
results and reality, further reductions in actual CO2/km will doubtless be achieved.

The ICE will probably be increasingly combined with Hybrid Electric Vehicle (HEV) and Plug-in Hybrid 
Electric Vehicle (PHEV) technologies to give higher overall energy efficiency through optimal balancing of 
electrical and ICE motive power, also coupled with energy recovery through regenerative braking. 

The current Irish taxation regime will continue to promote diesel versus petrol cars because of the lower 
CO2 emissions/km of diesel technology.  New diesel cars meet very high emission standards and thus 
should not give rise to concerns on particulate (so-called PM10) emissions, though older poorly-maintained 
diesel vehicles are significant particulate emitters (such pollution classified by the International Agency for 
Research on Cancer as a human carcinogen). In March 2014, the European Environment Agency issued 
an alert[7] on then current high pollution levels across Western Europe partly due to transport emissions, 
which led some Member States to impose speed limits or offer free public transport while sunny and calm 
weather prevailed.

CNG may be ideal for car or van fleets operating from a central point with a natural gas supply, particularly 
if gas prices continue to be excise-exempted.  Although CNG burns less efficiently than diesel, the 
resulting CO2 footprint is lower. At national level, imported natural gas is less than half the cost of 
diesel on an energy equivalent basis, and thus changing to CNG is in the national interest. CNG can also 
potentially include renewable energy Biogas and Bio-Methane. CNG re-fuelling can be readily built onto 
the existing natural gas network even down to the domestic level. CNG is particularly clean-burning, and 
may also feature in dual-fuel vehicle configurations. 

Policy Advisory 1 – Car Engine Technology and Fuel Mix:
The Academy supports continuation of the Irish tax regime for cars that minimises national fuel usage 
and CO2 emissions. Hybrid technology has the ability to optimally balance electrical and conventional 
drive trains with regenerative braking. For commercial vehicles operating from fixed depots, 
Compressed Natural Gas may become a preferred clean fuel. 

Despite the well-intentioned national commitment, the Academy does not see Battery Electric Vehicles 
(BEVs) as a viable mass-market automotive technology between now and 2020. 

The best current Lithium-Ion battery technology cannot simultaneously meet motive power and longer-
range energy storage requirements. Put simply, the rate of energy flow in refuelling a conventional car 
with petrol or diesel is about 50 times higher than even the fast-charging of a BEV battery, and the energy 
typically stored in a conventional car fuel tank is up to 10 times that in fully-charged BEV batteries. The 
Academy does not believe that battery-swapping is a practicable solution. There are also some questions 
on longer-term adequacy of Lithium sources globally [73-74].

With less than 1,000 BEVs in Ireland, Irish motorists are exhibiting BEV “range anxiety”, despite the 
significant financial incentives. It is extremely unlikely that the target of 10% or 200,000 of the national car 
fleet will consist of BEVs by 2020. The Academy therefore suggests that further expenditure in this area 
should be severely limited until positive international trends are clearly established.  
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The Academy also suggests that the space implication of re-charging a national fleet of BEVs has probably 
not yet been generally understood. The NRA has estimated[39] that up to 30,000 on-street charging points 
would be required to meet the national fleet 10% target, with significant spatial implications in the urban 
context.

An ESRI study [57] has shown that BEV technology would actually give minimal CO2 savings against ever-
developing highly-efficient ICE-based technologies, though it could, if allied with the roll-out of “smart 
metering”, help Ireland’s renewable energy commitment. 

Policy Advisory 2 – Battery Electric Vehicles (BEVs):
The Academy believes that, due to limitations on current battery technology, BEVs have no mass-
market future beyond short-range urban commuting up to 2020, and therefore that the BEV roll-out 
strategy should be put on hold 

Plug-in Hybrid Electric Vehicles (PHEVs) are designed for all-electric journeys of 10-20 km before reverting 
to hybrid (engine plus battery) operation. Although currently expensive to manufacture, these are more 
practical, as the batteries required are significantly smaller than those in BEVs (typically 4kWh versus 
24kWh), the primary energy source being a conventional petrol ICE in most cases. 

PHEVs may be charged at home or at the workplace. Night time charging is attractive from a system 
viewpoint, particularly if linked to remote switching and “smart” metering. Public fast-charging points are 
not necessary for PHEVs. Operating costs of PHEVs depend on the relative consumer costs of electricity 
for re-charging versus re-tanking with conventional fuels.

Policy Advisory 3 – Plug-in Hybrid Electric Vehicles (PHEVs):
The Academy recommends that PHEVs should continue to be incentivised (in terms of Vehicle 
Registration Tax and Annual Motor Tax), though these may give only modest energy efficiency gains 
relative to continually-evolving engine technology. 

SEAI data[26] shows that Irish private car ownership at 429 per 1,000 inhabitants in 2008 fell to 411 per 
1,000 in 2012, but may move up towards the European average of 483 per 1,000 in the years ahead (the 
current UK level being 466 per 1,000). SIMI has reported a significant resurgence in car purchases in early 
2014 compared to prior years. 

Of note is that recession depressed national annual car mileage only slightly from an estimated 32.3 bn km 
in 2008 to 31.6 bn km in 2010, but rose to an estimated record 34 bn km in 2013, with a 45%/55% split 
between diesel and petrol mileage.   

The national car fleet will continue to become significantly more efficient overall. The average 2013 test 
emissions intensity of new cars at 120.9 gCO2/km, was 27% lower than that of 166 gCO2/km prevailing in 
2005. The 2014 figure is estimated at 119.1gCO2/km. In 2013, some 30% of the car fleet had been replaced 
since 2008. The average annual replacement rate is about 5% (about 100,000 new cars in the 2m car fleet). 
Thus by 2020, the Academy estimates that some 60% of the national car fleet will be highly fuel-efficient.

Based on this data and as described in Appendix 1, the Academy estimates that the national 2020 car fleet 
transport fuel efficiency and CO2 emissions/km will then be at least 20% below 2005/6 values. 

2.2 Availing of IT in promoting Ride-Sharing

The Academy is convinced that Information Technology (IT) can play a ground-breaking role in developing 
ride-sharing options (sharing of car journeys so that more than one person travels in a car), enhancing 
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personal commuting mobility, thereby achieving higher car occupancy, and hence reducing urban 
congestion. This approach inherently also reduces fuel consumption and CO2 emissions, not only by 
reducing the number of vehicles, but also in mitigating the energy inefficiencies of congestion. UCC 
research[34-35] is in agreement.

In parallel, among today’s tech-savvy younger generation, there is anecdotally an increasing disposition 
towards ride- and car-sharing or short-term car rental in urban areas due to a declining interest in car 
ownership, challenging the “car is king” mantra of the past. The Academy believes that ride-sharing has 
potential to be a disruptive technology that opens up a whole new approach to personal mobility.

A notable feature of the CSO’s Census 2011 “Door to Door” report[60] was the decline in the number of 
commuters who travelled to work as car passengers, from 25% in 1981 to less than 10% in 2011. At the 
same time the number of third level students who drove to college increased from less than 5% in 1986 to 
almost 30% in 2011. Both of these sectors are examples of the potential for ride-sharing.

Irish-based entrepreneurs are amongst the leading providers of smart-phone software “Apps” for ride-
sharing, while international players are seeing opportunity to grow application of their technology in 
Ireland. Several entrepreneurs as well as the NTA are launching such “Smarter Travel” schemes in Ireland, 
both for shared commuting and for short-term car rental. The taxi “Hailo” system is another progressive 
application of IT technology, now being extended from the Greater Dublin Area (GDA) to regional urban 
centres.

Psychological barriers such as perceived loss of independence or of “stranger danger” can be overcome 
through utilisation of smart-phone security features, and for most, the convenience and financial gains 
quickly outweigh any concerns. Definitive clarification may also be required by the car insurance industry 
that car-sharing is covered under standard policies. 

In some countries, ride-sharing confers the right to use designated traffic lanes (although the hard shoulder 
on Irish motorways is too narrow to be used as an extra car-sharing lane) as well as exemption from 
tolling or congestion charges. As advanced ride-sharing “apps” can provide verifiable and auditable data on 
occupancy levels, consideration should be given to allowing cars with three or more verifiable occupants 
the entitlement to use bus lanes (at least at congestion pinch-points) and to be toll-exempt and enjoy free 
use of on-site work or college parking.  

With determined political will and private enterprise support, the Academy estimates that there is 
potential for 50,000 people in urban and rural Ireland to be enticed into ride-sharing by 2020. Of even 
greater significance would be a corresponding reduction in peak-hour cars by approximately 25,000, in 
turn leading to further energy and CO2 reduction. Importantly, the use of ride- or car-sharing can obviate 
the need for a second (or third) family car.

The Academy also believes that the same technology can perhaps make an even greater contribution to 
reducing private car use in areas outside the major metropolitan centres, where publicly-funded transport 
is often poor or non-existent, and thereby positively contribute to reducing rural isolation. However, the 
channels for promoting adoption of car-sharing in that context may be socially different.

The recent Government decision to develop a postcode system will further improve the efficiency of 
transport of people and goods to precisely-determined destinations. 

Policy Advisory 4 – Promoting Ride-Sharing:
The Academy is convinced that Information Technology can bring about a major change in transport 
policy by developing ride-sharing for urban and rural commuters. The Academy recommends that any 
current barriers to ride-sharing should be actively addressed, particularly insurance aspects, and that 
appropriate incentives to promote ride-sharing should be actively considered. 
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Section 3: Commercial Vehicles - Potential 
for Energy and CO2 Reductions:
3.1 Commercial Vehicle Motive Technology

Commercial vehicle fuel consumption declined substantially in the period 2007-2012, as a result of the 
overall decline in the economy and a precipitous fall in construction activity. Fuel consumption in the 
sector, excluding Public Service Vehicles (PSVs - that is taxis and buses) is now estimated by the Academy 
to account for 33% of road and rail fuel consumption, as against 47% during the construction-driven Celtic 
Tiger peak.   

Light Commercial Vehicles (LCVs) comprise vans and other commercial vehicles for the transport of goods 
with a gross vehicle weight of under 3.5 tonnes. The Irish Bulletin of Vehicle and Driver Statistics states 
that there were over 280,000 licensed LCVs in 2012, which is over 90% of the total number of goods 
vehicles.

Light Commercial Vehicles will continue to improve in fuel and emissions efficiency, also driven by EU 
legislation impacting on engine manufacturers. As for cars, EU-driven CO2/km limits for LCVs have been 
imposed. According to EC data[8], in 2012, the average test value for new vehicles across the EU was 180 
gCO2/km, close to the target of 175 g/km for 2017. In 2014, 70% of all new  LCV’s sold have to achieve this 
target, rising to 100% from 2017 onwards. The 2020 target is 147 gCO2/km (all based on test results). That 
would indicate a potential for at least 10% energy efficiency gain in the national fleet by 2020. 

Heavy Goods Vehicles (HGVs) are defined as those with a gross vehicle weight over 3.5 tonnes.  In 2012 
there were 27,000 such vehicles licenced. The CSO’s Road Freight Transport Survey 2012 indicates that 
just 17,000 of these accounted for 88% of the freight tonne-km completed by Irish based hauliers in 2012. 

For HGVs, fuel economy has long been an industry focus because it is the most significant operating 
cost, hence the design of diesel fuel-efficiency engine technology has long been optimised. Instead, recent 
technology development in HGV diesel engines has focused more on reduction of emissions, particularly 
Particulate Matter (PM10) and Nitrogen Oxides (NOx) in moving forward from Euro 4 engines to Euro 5 
and 6, all again driven by EU legislation. 

Therefore in contrast with cars, there has been little recent increase in fuel efficiency or reduction of 
CO2 emissions per km; in fact, Euro 6 engines may be less fuel-efficient due to the extensive emissions 
abatement requirements. 

Therefore, for HGVs, energy saving and CO2 reduction opportunities lie in alternative fuels, more efficient 
vehicle use and more efficient goods distribution, as described in the following sections.

3.2 Alternative Fuels

The Academy believes that alternative fuels will feature significantly in the medium term. CNG has 
potential to replace diesel fuel for depot-based fleets, while burning less efficiently than diesel, reduces 
CO2 and other emissions. Liquefied Natural Gas (LNG) is becoming a favoured fuel for long-haul HGVs, 
where European LNG refuelling “blue corridors” are being actively developed; this is of direct interest to 
Irish hauliers operating into Mainland Europe. Roll-out of appropriate CNG and LNG infrastructure has 
recently been agreed in the EC Decision IP/14/440.

The legislative pressure on PM10  and NOx emissions reduction, combined with globally reducing prices 
for natural gas, is creating industry interest in CNG and LNG versus diesel[66-67]. These gas fuels deliver 
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lower CO2, NOx and particulate emissions than diesel-powered engines and have the additional advantage 
of lower engine noise levels. There are however significant extra capital costs (with retrofits costing in 
the range €20k-€35k) in fuel tanks and injection equipment. Therefore the incremental investment has 
to be justified by lower fuel costs (and assumption that the excise duty exemption for natural gas would 
continue).

CNG is typically limited to maximum 330 hp engine size, 26 tonnes total laden weight, and hence CNG 
is more applicable for shorter-distance depot-based fleets. Beyond that, LNG is more attractive due to 
smaller tank sizes, where a same-sized fuel tank of LNG can achieve 60% of diesel mileage. LNG “blue 
corridor” refuelling points would be most appropriate at Dublin, Rosslare and Ringaskiddy Ports. These 
gas fuels not only more easily achieve emission standards, but also allow a lighter engine and truck, further 
improving fuel efficiency. 

Policy Advisory 5 – Natural Gas as a Transport Fuel:
The Academy sees Compressed Natural Gas as a clean future fuel for short-distance depot-based 
vehicles, while Liquefied Natural Gas may well become attractive for international hauliers using the 
European “Blue Routes”. Clarity is needed on the future excise status of these natural gas fuels.

Within the broader EU, biofuels policy has been rolled back due to the perceived conflict between food 
and fuel production. Under the EU’s 20-20-20 Directive, there was a requirement that the share of energy 
from renewable sources in transport should be a minimum of 10% by 2020. 

Directive 2009/28/EC attempted to reduce the risk of biofuel competing with food production and set 
GHG emission-saving standards for biofuels which will limit the use of various agricultural commodities 
for biofuel production, particularly biodiesel, from 2017.  The European Commission’s recent Com(2014)15 
final states that “the Commission does not think it appropriate to establish new targets for renewable 
energy or greenhouse gas intensity of fuels used in the transport sector after 2020”. 

In 2010 the EU’s transport petrol and diesel use was 270 Mtoe, of which 30% was petrol and 70% was 
diesel. In 2012 the EU’s biofuel production was 10 Mtoe and worldwide biodiesel production was 18 Mtoe, 
equivalent to just 10% of EU total diesel demand in 2010.  

In these circumstances, the Academy is of the view that producers are not going to ramp up biodiesel 
production up to 2020 for a market that could disappear thereafter. Promoting biomethane as a 
component of CNG and LNG fuels may present better future possibilities[33]. In the Academy’s scenario, it 
is assumed in the estimation of CO2 emissions, that Ireland’s biofuel share will not exceed 10% in petrol 
and 5% in diesel in energy terms by 2020.

Policy Advisory 6 – Biofuels:
The Academy recommends that a new realistic transport biofuels target be set for 2020 to reflect the 
potential for biomethane, while recognising the highly uncertain market and regulatory outlook for 
biodiesel. 

3.3 Axle Weights and Truck Dimensions

There has been much debate on truck weights and corresponding axle weights, being a compromise 
between road surface wear-and-tear (proportional to the 4th power of axle weight), bridge structure 
design and transport economics. Road safety is another very important factor, frequently not given enough 
weighting.

A new gross vehicle weight limit of 46 tonnes is being introduced for 6-axle HGVs, while the current 
weight limit of 43 tonnes for 5-axle HGVs is being reduced to 40 tonnes. While the construction industry 
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would like to see the 32 tonne limit for 4-axle HGVs increased to 35 tonnes[68], this may not be practicable 
in the context of the overall load-bearing capacities, particularly of older masonry-arch bridges[40].

EU legislation on truck size is being reviewed to allow more aerodynamic streamlining of trucks, with 2m 
extra allowance for better cab shapes (and better driver vision and ergonomics), as also for drag-reducing 

“bat-wings” at the rear. 

On truck heights, even though a UK study[69] has shown potential energy and CO2 savings for higher 
“double-decker” trucks, this issue was extensively debated during the design of the Dublin Port Tunnel, and 
is therefore now regarded as closed.

3.4 Motorway Tolls 

There is evidence that HGV drivers are being discouraged by toll charges from using fuel-efficient 
motorways and instead are causing congestion and road hazards in places like Slane, Drogheda, Fermoy 
and Limerick. The November 2013 toll “holiday” for HGVs induced a 20% increase in motorway traffic, 
which returned to previous levels on resumption of tolling, indicating a strong toll price elasticity. 

The Academy sees advantage in the partial or total abolition of motorway tolls for HGVs, in order to 
remove these vehicles from secondary routes, thereby significantly improving fuel efficiency and road safety 
while reducing secondary road and bridge structure wear-and-tear. This measure could be complemented 
by bans on through-going HGV traffic on congested parts of secondary routes.

While this would require compensation for the loss of revenue to the NRA, there may be bigger 
Exchequer savings through lower road maintenance and national energy conservation and improved 
safety. Therefore the Academy recommends a techno-economic study in the context of international best 
practice be undertaken that examines the pros and cons of a total or partial abolition of motorway tolls 
for HGVs. 

Policy Advisory 7 – Toll Charges for Heavy Goods Vehicles (HGVs):
The Academy recommends that a techno-economic study be undertaken that examines the pros 
and cons of a partial or total abolition of motorway tolls for HGVs in the context of national energy 
policy, more sustainable use of the road network, increased safety and international best practice. 

3.5 Driver Training and Cruise Control

Road haulage fuel efficiency can be significantly improved (up to 25%, but typically 10-15%) through 
improved driver behaviour and “smart” predictive cruise control, which can now outsmart even the 
most professional drivers. Current truck driving standards are often observed to be very fuel-inefficient, 
pointing to the benefits of improved driver training. One major haulier reported using speed governors on 
his fleet, restricting speed to 85 km/h rather than the more typical 90 km/h, for fuel economy reasons.

The Academy therefore believes that the standard of driver training in Ireland could be significantly 
improved and believes that testing on efficient driving techniques should be prioritised in the Professional 
Driver testing regime, thus benefiting hauliers, the economy and the environment.

It also believes that fleet managers should receive additional training, to allow them maximise the benefits 
of the considerable volume of data now being generated by in-truck computer systems.
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3.6 Payload Efficiency and Backhauling

The Academy’s analysis indicates that there is very little research in or understanding of the road freight 
and commercial transport sector in Ireland. Fuel usage in the sector is estimated to be ten times that 
calculated at optimum truck efficiency using CSO data[61] on road freight tonne-kilometres (refer Appendix 
1), indicating a major discrepancy between reported and actual tonnages transported and distances 
travelled. 

Thus, an essential element of reducing road transport fuel consumption is to gain a much deeper 
understanding of the dynamics of this sector and then vigorously to apply IT or other distribution 
consolidation measures, to promote efficiency, reduce fuel requirements and thereby increase 
competitiveness of goods transport.

There is also considerable potential for increased payload efficiency through elimination of loading/
unloading delays, consolidation of deliveries, as well as increasing back-haulage (where for example 
consolidation has been successful in London[6], and in Northern Ireland multiple retailers use truck-sharing). 

The Academy believes that it should be possible to achieve a 10% increase in fuel efficiency in national 
goods transport by 2020, this becoming even more important as goods tonnages and tonnes.km increase 
as Gross National Product grows.

Policy Advisory 9 – Optimising Heavy Goods Vehicle Payload Efficiency:
The Academy recommends that Information Technology should play a significant role in improving 
Heavy Goods Vehicle payload efficiency as well as in developing a backhaul market.

Section 4: Public Transport – Potential for 
Energy and CO2 Reductions:
4.1 Bus Technology

The Academy sees potential for single-decker buses to be fuelled in future by CNG, thus providing 
significantly reduced CO2, NOx and particulate emissions as well as reduced engine noise and lower fuel 
costs, particularly as natural gas import costs/toe are now less than half of diesel costs. This option may be 
particularly appropriate for the “Swiftway” Rapid Transit system recently proposed by the NTA. 

4.2 Train Technology

Being a recent investment, LUAS technology is relatively modern, though options now exist for more 
efficient regenerative braking. LUAS has also won SEAI Energy Awards for reduction in its “cabin” energy 
consumption, particularly when not in use.

Policy Advisory 8 – Heavy Goods Vehicle Driver Training & Cruise Control:
The Academy recommends that eco-driving training should be prioritised in renewal of Heavy Goods 
Vehicle licences, including education on the benefits of predictive cruise control, and that fleet manager 
training be increased to maximise the benefits of in-truck information systems. 
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DART technology is also relatively modern, though options also now exist for more efficient regenerative 
braking. DART has also focused on energy reduction through use of shorter trains off-peak (though with 
occasional over-crowding).

Inter-City Rail is based on diesel technology, and hence has no capability for regenerative braking until 
system electrification takes place. But by deploying 3, 4 and 5 coach Diesel Multiple Units (with no 
separate locomotive), Iarnród Éireann is now capable of matching Inter-City train lengths to potential 
demand, thus minimising fuel consumption/passenger.km. This capability will be enhanced when new on-
line booking systems are fully deployed.

To move to high-speed rail, there would have to be major investments in tilting rolling stock or track (and 
electrification) upgrades, probably not justified by population density and the newness of the current train 
fleet. 

4.3 Vehicle Occupancy Levels

Irish Transport Policy has hitherto been based on a dogmatic assumption that public transport is 
inherently more sustainable than private transport. The Academy has carried out an analysis of the 
relative sustainability of the various private and public modes of transport, measured as CO2 emissions per 
passenger per km, based on best data currently available, summarised in Appendix 2.

The Academy’s analysis shows that the relative CO2 emissions per passenger per km depend crucially on 
actual occupancy levels in whatever mode of transport is used, as clearly demonstrated in Figure 1 below. 
A key result is that a car with high occupancy levels is just as or more efficient in terms of CO2 emissions 
per passenger.km than a bus or train with average or low occupancy levels. 
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Figure 1, Comparative CO2 Emissions for various Transport Modes (IAE estimates)

While these results relate primarily to urban transport where there is a consumer choice between 
several modes, an important corollary is that also in the rural context, public transport is not necessarily 
more sustainable than private transport. In fact optimum national transport efficiency will be achieved 
by a balanced combination of the optimal use of both public and private transport, an approach not yet 
embedded in the political psyche. However, it is recognised that road space constraints alone require the 
predominant use of bus and rail in urban areas at peak times. 



16

Policy Advisory – Towards Low-Carbon Transport in Ireland

Indeed, rural transport is not necessarily less efficient for moving people than urban transport, provided 
there are high occupancy levels in whatever mode of transport is used. Private car or minibus may be more 
efficient forms of transport than public bus or rail transport for lower numbers travelling in rural Ireland. 
In fact, IT can potentially enable more sustainable ad-hoc transport service (such as through ride-sharing) 
than scheduled low-occupancy public transport.

However, it is recognised that, in the urban context, bus transport[11] has to play a core role at least at peak 
hours, where reliability and frequency of service are key, as demonstrated by the Aircoach success story. 

Public bus transport usage remains low in Ireland, with very low off-peak occupancy rates. This may be 
partly because urban car parking is still free for many, and partly because bus transport routes may be 
perceived to be unaligned with commuter patterns, too expensive or too slow. The National Transport 
Authority has done much to improve Greater Dublin Area (GDA)  radial routes, but admits difficulty in 
encouraging the development of unprofitable orbital routes in the absence of priority infrastructure.

Given that bus public transport is a social requirement in cities as well as a key to reducing car on-street 
congestion, there would appear to be merit in promoting greater off-peak occupancy by cheaper (or 
possibly even free) bus and train fares, justified by the broader economic gains. 

LUAS is the best story in terms of steadily increasing total passenger numbers, now 30m/year 
(approximately equal on both Red and Green Lines). The inner-city section Green Line is now operating at 
maximum capacity (having increased tram frequency to 3.5 minutes) in the morning rush-hour peak (08.15 
to 08.45), and is seeking to encourage flexi-time working. This could be further encouraged by intelligent 
fare-setting for those using “Leap Cards”. 

DART capacity remains significantly underutilised outside of peak hours due to lack of feeder services and 
modal integration in the city centre, although energy requirements and emission levels are being reduced 
through the deployment of 2 and 4-car units during off-peak hours.

For business inter-urban transport, rail seems to be losing out to cars on speed and cost, thanks to the 
highly efficient motorway network, however the Academy sees some scope to reverse this trend by 
shortening overall travel times, through reducing travel times to the station of departure (see section 4.5 
below, where Kishoge can be developed as a mainline station). 

The Academy suggests that parking tariffs at all Park-and-Ride facilities should be minimised (or ideally be 
free of charge) in the broader context of encouraging greater use of public transport rather than trying to 
maximise local parking revenue. 

In competition with rail, inter-urban bus transport often wins on price, speed, convenience and efficiency 
due to high occupancy levels.

Policy Advisory 10 – Transport Occupancy Levels:
The Academy advocates that transport policy should focus on maximising occupancy levels in whatever 
mode of public or private transport is most appropriate for local population density, an approach not 
yet embedded in the political psyche.

Policy Advisory 11 – Incentivising Off-Peak Travel on Public Transport:
The Academy suggests that there is a case for significant off-peak fare reduction (or even free off-peak 
travel) on public transport, in the interests of greater national economic gain through reductions in 
congestion, energy usage and CO2 emissions. 
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4.4 Integration of Public Transport Modes

Some success is being achieved in integrating the various modes of public transport through the 
implementation of “Leap Card” ticketing, real-time information, on-line route planning services and 
multi-modal maps at key interchanges. However, despite best commitments of the NTA, the multiplicity 
of transport operators does not yet produce the “joined-up” thinking of a single operator. The Academy 
urges even more proactive unified single-operator thinking to ensure genuinely integrated multi-modal 
transport systems and travel options. 

Another benefit of “Leap Card” ticketing (now being extended to Cork and other regional cities) is that 
a much clearer picture of commuting patterns can be built up over time, superior to the level of data 
currently available from the Census “Door to Door” analysis. 

In fact much more sophisticated data could be made available through sampling the roaming movements 
of mobile devices, provided of course that such “Big Data” is encrypted and made anonymous. Such data, 
never before so easily available, should now be a powerful tool towards optimising the routing of public 
transport, thereby also enabling more efficient private transport. “Big Data” could also be a powerful tool 
in optimising urban traffic flow management, as part of the EU-driven Intelligent Traffic System initiative[3]. 

Policy Advisory 12 – Using “Big Data” to optimise Transport Routing:
The Academy recommends that encrypted and anonymous data from “Leap Cards” and roaming 
mobile devices should be used to allow much more refined development and integration of public and 
private commuter routing options.

Several European cities have in recent years achieved integrated mobility through a “fish-bone” integrated 
transport system, the better examples[65] being in the Limburg region of the Netherlands, and in Greater 
Avignon, Montpellier, Rouen and Vannes in France. A common success factor in these is management by a 
single transport authority, unfortunately not the situation in the GDA. 

The Malahide Shuttle[72] was an example of a new bus service specifically intended to bring commuters into 
the DART network; it unfortunately failed to gain popular support, indicating the price sensitivity of those 
using public transport.

The deregulation of taxis has created greater mobility and convenience for passengers. However a frequent 
complaint is the ever-reducing availability of taxi rank spaces, with significant deficits in taxi rank facilities 
at major venues, such as Croke Park, the Aviva Stadium, the Conference Centre and the O2 Theatre.

4.5 Promoting Cycling and Walking

The Academy strongly supports the promotion of walking and cycling nationwide, not only from a 
national energy conservation perspective, but also in view of the associated very positive personal health 
advantages. 

It welcomes the “Green Schools” initiative in the context of promoting cycling and walking to the 
younger generation and also the recent South Dublin Travel Smart Community initiative[54]. As previously 
commented, Census 2011 showed very significant increases in use of car transport by second and third-
level students, a trend that could be particularly well addressed by ride-sharing and other initiatives.

The Academy welcomes the rapid expansion of the “dublinbikes” initiative, and supports the development 
of cycle paths across the City, now being extended to Cork, Galway and Limerick. It welcomes the 
continued development of urban cycle paths, but would point out the need for improved pavement quality 
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in many areas. Rural cycle paths (such as along former rail routes) can have significant potential as tourist 
attractions.

4.6 Better Utilisation of Existing Rail Assets

In the context of the GDA and the postponement of the Metro North and DART Underground projects, 
the focus to 2020 should be on optimising existing rail assets. The CSO “Door to Door” analysis[60] of 
GDA commuting patterns based on the 2011 Census data shows the main feeder towns to be located in 
Fingal, Kildare, Meath, South Dublin and Wicklow administrative areas. 

Concerning the Kildare, Meath and South Dublin County Council areas, the Academy sees very significant 
scope for expanding rail commuter services in outer GDA areas and down as far as the Midlands, not 
only to improve employment access opportunities for people living in those areas, but also to reduce 
housing demand and price pressure in Dublin City.  This would extend the capital’s buoyant employment 
opportunities to those living in areas with available and affordable housing, without the requirement for 
physically exhausting car commuting and thereby reduce traffic congestion. This project would entail 
several phases, some with relatively modest cost, but all with very tangible benefits:

o The Academy believes that a very significant increase in rail passenger    
 numbers could potentially be achieved by developing the already built, but 
 still unopened, Kishoge station (on the Kildare line) as a major Park-and-  
 Ride station serving not only commuters wishing to access Dublin City    
 from the N4 and N7, but also those living within reasonable access of the   
 M50 who would consider using intercity rail travel, and who wish to avoid   
 the increasing difficulty of accessing Heuston Station by car.

o Kishoge station is directly linked to junctions on the N4 and N7 by the    
 excellent and under-utilised R136, and South Dublin County Council has   
 recently acquired ownership of over 40 acres of land adjoining the station,   
 thus facilitating a major Park-and-Ride development. A map of the area is   
 included in Appendix 3. The proposed development would not only increase   
 rail passenger numbers, but would help reduce commuter traffic volumes on   
 the most heavily trafficked section of the M50 between Junctions 7 and 9.  

o The Kildare line, because of the suitable road network, offers the best    
 option for developing “fishbone style” bus feeder services linking bus and   
 rail, as is increasingly the norm on the Continent.  

o The completion of re-signalling from Connolly to Grand Canal Dock stations will  
 allow train paths on the Northern and Maynooth lines to be  
 expanded from twelve to sixteen per hour and would, with some further   
 upgrading now being undertaken, allow commuter services on the Kildare   
 line to access the South City through the Phoenix Park Tunnel. However,   
 the further integration of two already complex timetables for services   
 to Heuston and Connolly stations is believed to be operationally undesirable,  
 as the former is subject to the greater uncertainties associated with longer  
 distance services, and the latter to the uncertainties created by the numerous  
 level crossings on both the Howth-Bray and Maynooth- Connolly lines.

o Thus, the Academy believes that the provision of a rail chord in the Cabra/  
 Glasnevin Cemetery area, allowing unimpeded operation of services from   
 the Kildare line to Docklands station, should be investigated, as Docklands   
 station is currently underutilised, but very well located in relation to the   
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While much of Fingal is well-served through the existing Northern Line into Connolly Station, Swords has 
the largest commuting population nationally at nearly 18,000, 40% of which commute into the City. Even 
completion of the “Swiftway” Bus Rapid Transit project may not provide sufficient longer-term capacity. 

The provision of a suitable rail connection to Swords is made more difficult by its layout and the inadequacy 
of the road network in the area and the consequent difficulty of providing appropriate bus feeder services 
to either an extended DART network or a future metro.

The Wicklow commuting towns are well served by DART, with potential for further capacity enhancement 
through feeder services from adjacent areas, particularly as DART current catchment areas are in 
population decline.

 existing employment hub in Dublin and its likely future development. It also has a  
 LUAS connection to the City Centre and a segregated cycleway to the South Docks  
 area. Such a development would allow two direct services an hour to operate from  
 Portlaoise to Docklands.

o Additionally, if the Kildare line 4-tracking was extended from Cherry Orchard to  
 Heuston, a distance of 4 km, it would allow up to six services an hour from the  
 Kildare line to Docklands, without impacting on the potential to increase frequency  
 on the Maynooth and Drogheda lines. It should be noted that as a result of a major  
 rolling stock investment program in the “noughties”, Iarnród Éireann has sufficient  
 rolling stock to allow a substantial increase in commuter capacity.

o The provision of 4-tracking from Cherry Orchard to Heuston was originally   
 planned as part of the DART Underground project, but was shelved in favour of  
 extending the interconnector tunnels from Heuston to Inchicore, a distance of   
 almost 3 km. It was feared, during the Celtic Tiger construction boom when   
 Planning Permission for the DART Underground was sought, that the necessary  
 engineering and construction resources would not be available to allow the 4-track  
 work to be executed in a very short timeframe, with 24-hour working and effectively  
 a total suspension of services from Heuston while the works between Sarsfield Road  
 and Heuston were being completed.

o As there are now no such resource constraints and the capability exists to  
 provide a very significant service level between the Kildare line and    
 Docklands in the short to medium term, and to significantly reduce the 
  overall budget for the essential DART Underground project in the longer   
 term, the Academy suggests that this element of the project should be   
 urgently reviewed. It would also provide increased employment    
 opportunities for Irish engineering and construction personnel.   

Policy Advisory 13 – Further Enhancing Rail Passenger Traffic:
The Academy recommends that there is significant opportunity to enhance the existing GDA rail 
infrastructure, in particular to utilise the Phoenix Park tunnel to provide much-improved access from 
the Midlands to the IFSC area and to develop Kishoge as a major Park-and-Ride station for both 
intercity and commuter passengers.

The Academy has also identified some specific business areas where increased rail freight appears 
economically attractive or could make a significant contribution to reducing traffic volumes on the M50 and 
may thus be appropriate, despite the short haul lengths involved. Iarnród Éireann already has the required 
rolling stock due to the decline in its freight business in the past 15 years.
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Goods traffic is currently limited to lead-zinc concentrates from Tara Mines to Dublin Port, forestry 
thinnings from the north-west to Belview in Waterford and container transport from Ballina to Dublin. As 
adequate rolling stock exists, there is potential for developing future goods traffic in the following sectors:

Section 5: Fuel Tourism:
5.1 Fuel Tourism

A notable element of Ireland’s transport fuel demand is the extent of legitimate so called Fuel Tourism 
which arises because private car owners living near the border in Northern Ireland, Cross-Border hauliers 
and those using RoRo Ireland/UK services wish to maximise their fuel purchases in Ireland, because excise 
duties here are lower than in the UK. 

SEAI estimates[28] fuel tourism at 300 ktoe in 2012. The Academy’s analysis, based on Cross Channel 
Ro-Ro traffic and the decline in NI seaborne transport fuel imports since 1990, estimates that legitimate 
fuel tourism could have exceeded 500 ktoe in 2012, thus equating to 14% of road and rail transport fuel 
demand. Clearly, raising excise duties to a level which eliminated fuel tourism could reduce transport-
related CO2 emissions in Ireland by as much as 1.5 Mt, but at a very significant cost in terms of tax burden 
and consumer price increases. 

o Significant forestry plantations are now reaching maturity in the mid-west and  
 south-west regions, and future timber transport could be transferred from road to  
 rail at locations such as Farranfore in Co. Kerry.
 
o There will be increasing traffic in empty containers from the container stripping and  
 distribution centers in West Dublin to the expanding and new dairy processing plants  
 at Mallow and Belview, located very close to the rail line. These could be more   
 efficiently transported by rail rather than truck, if a container loading siding was  
 developed in the Kishoge area.

o As traffic congestion continues to build in the Dublin City Centre, it might  
 prove desirable (though at increased cost) to transport construction   
 materials, for example from Kishoge (or via barge from Arklow), into the   
 North Quays and Dublin Docklands area.

Policy Advisory 14 – Further Enhancing Rail Goods Traffic:
Increasing traffic congestion on the road network may open up new specific opportunities for Iarnród 
Éireann to re-grow rail transport of goods, as outlined above.

Policy Advisory 15 – Fuel Tourism:
The appropriateness of the current arrangements should be kept under review in the context of the 
cost of otherwise meeting the national energy and emissions reduction targets. However, the Academy 
would urge great caution on not losing out in national competitiveness.
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Section 6: Towards Achieving Ireland’s 
Transport Energy and CO2 Reduction Targets:
6.1 Review of the 2020 Transport Energy and CO2 Targets

There is a surprising lack of a robust model for national transport energy usage and CO2 emissions. In 
particular, current models do not adequately account for the ongoing very rapid technological evolution 
in Transport. Accordingly the Academy developed its own model as outlined in Appendix 1 and would 
recommend significant further research in this area.

Based on its calculations, the Academy believes, that if all recommendations in this Advisory are 
implemented, the 2020 Transport FEC (Final Energy Consumption) could be as low as 4.4 Mtoe, slightly 
above the 2012 figure of 4.2 Mtoe, but well below a 2011 SEAI projection[29] of 5.4 Mtoe. Likewise, the 
Academy estimates that the 2020 Transport emissions could be as low as 10.5 Mt CO2, actually below the 
2012 figure of 10.9 Mt, and significantly less than the “With Additional Measures” 2020 figure of 12.5 Mt 
projected by the EPA in May 2014[25]. 

The Academy believes that some further reductions (in the order of 5-10%) could be achieved through 
wide-spread adoption of car-sharing, greater utilization of existing rail assets and more efficient freight 
distribution.

These conclusions may usefully be seen in parallel with those of the previous IAE Advisory on “Achieving 
Ireland’s Energy and CO2 Reduction Targets – An Alternative Approach” of June 2013[22]. It demonstrated 
potential for savings of 1.1 Mtoe of Energy and 3.6 Mt CO2 through energy conservation measures across 
the Residential, Industrial/Commercial and Public Sectors.  

Put together, the conclusions of these two Advisories would indicate that Ireland’s commitment on 20% 
reduction in Final Energy Consumption can be met, however it appears unlikely that the 20% commitment 
on reduction of Non-ETS GHGs can be met, assuming the Agricultural sector GHG emissions grow as 
planned.
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6.2 Summary of 15 Key Actions Recommended for 2014 to 2020

Policy Advisory – Action Plan:
The Academy urges the implementation of the 15 Policy Advisories above, not only in the 
context of striving to meet national Energy and CO2 commitments, but also in the contexts 
of enhancing personal mobility, improving the environment, stimulating economic growth and 
achieving greater competitiveness. These are summarised as:

In Private Car Transport:
1. Continue VRT/AMT incentives for low-emission conventional vehicles.
2. Delay further infrastructure for Battery Electric Vehicles pending a quantum leap in  
 battery technology.
3. Promote Plug-in Hybrids to enhance use of off-peak renewable energy.
4. Actively promote and incentivise ride-sharing as a break-through technology for  
 revolutionising private transport in both urban and rural contexts.

In Commercial Transport:
5. Facilitate use of Compressed and Liquefied Natural Gas as future alternative lower- 
 emissions transport fuels.
6. Recognise the limited future availability of biodiesel and the potential for biomethane  
 in the setting of a revised national transport renewables target.
7. Consider reduction or abolition of motorway tolls for HGVs in the national interest  
 of reducing congestion, wear-and-tear on secondary roads and improved road safety,
8. Through stricter HGV licensing procedures, stimulate fleet manager and driver   
 training, with a focus on minimising fuel consumption.
9. Through a clearer understanding of national commercial vehicle logistics and greater  
 use of Information Technology, stimulate greater efficiency in goods transport,   
 consolidation of distribution and backhauling opportunities.

In Public Transport:
10. Base transport policy on the fundamental principle of achieving greatest possible  
 occupancy levels in the most appropriate modes of transport, be these public or 
 private, based on local population density and commuting patterns.
11. In the interests of greater national economic gain, examine potential for stimulating  
 use of off-peak travel through discounted or even free fares.
12. Require even greater integration and “joined-up thinking” of all modes of public  
 transport, using encrypted and anonymous “Big Data” to build up a more  
 sophisticated analysis of commuting patterns that can optimise the routing and 
 integration of public transport as never before. 
13. Achieve significantly greater utilisation of the existing rail assets from the Midlands 
 into the IFSC area through utilising the Phoenix Park tunnel and establishing Kishoge  
 as a major Park-and-Ride facility for commuter and inter-city travel.
14. Seek to develop rail freight opportunities in the context of reducing road traffic into  
 Dublin and particularly in reducing congestion on the M50.

In Fuel Tourism: 
15. Keep under review the implications of Fuel Tourism in the context of national energy  
 and emissions targets, however being aware of the very negative implications of any  
 changes in excise duty on national competitiveness. 
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Appendix 1: Analysis of Transport Energy Usage and CO2 Emissions
The IAE has carried out an analysis of Transport Energy Usage, based on SEAI data for the years 1990, 
2006 and 2012. This assumes the “Unspecified” figure to be general transport-related (mainly “white 
van”) activity. Private car usage is broken out by gasoline and diesel usage in order to make car and goods 
projections to 2020.

Road & Rail Fuel Use in 1990, 2006 and 2012
Table 1: Road Transport Fuel Usage Gasoline Diesel Total

1990 2006 2012 1990 2006 2012 1990 2006 2012
ktoe ktoe ktoe ktoe ktoe ktoe ktoe ktoe ktoe

Reported Supply 940 1555 1296 640 2509 2225 1580 4064 3521
Plus/Minus Estimated
   Cross Border Movements 87 -167 -122 100 -100 -150 187 -267 -272
   Cross Channel Movements :Note 1 0 0 0 60 -200 -230 60 -200 -230
Estimated Consumption 1027 1388 1174 800 2209 1845 1827 3597 3019
Note 1: 2012 estimate based on 14% increase in RoRo Traffic in Period 2006-2012

Table 2: Gasoline Consumption 1990 2006 2012
ktoe ktoe ktoe

Estimated Consumption 1027 1388 1174
Less Small PSV Use -8 -42 -25
Private Car Use 1019 1346 1149

Table 3: Diesel Consumption 1990 2006 2012
ktoe ktoe ktoe

Estimated Consumption 800 2209 1845
Less
    Private Car Use: Note 2 -154 -353 -681
    Small PSV Use -8 -50 -80
    Large PSV Use -38 -70 -51
    Rail Use -43 -40 -38
Other Commercial Vehicles Use 557 1696 995
Note 2: 2012 values based on SEAI estimate of increase in mileage 2006-1012 and assumed 10% efficiency gain 

Table 4: Private Car Fuel Use 1990 2006 2012
ktoe ktoe ktoe

Gasoline 1019 1346 1149
Diesel 154 353 681
Total 1173 1699 1830

Estimated Annual Fleet Milage: Source NCT/SEAI in billion km
Gasoline 23.0 18.4
Diesel 6.9 14.8

Calculated Fuel Consumption in litres/100km
Gasoline                                                                                                    7.3 7.8
Diesel 6.6 5.9
Average Emission Factor
Gasoline in g/100km 172 192
Diesel in g/100km 150 141

Table 4: Road Freight Activity 1990 2006 2012
Mt.km Mt Mt.km Mt Mt.km Mt

Construction Materials 950 31 5402 195 995 29.3
All Other Goods 4180 50 12285 118 8900 78.8
Total 5130 81 17687 313 9895 108.1

Other Commercial Vehicle Fuel Use in ktoe 557 1696 995
Fuel Consumption in toe/'000 t.km 0.1086 0.0959 0.1005

Equivalent Fuel Consumption in litres/100 t.km 12.6 0.0 11.2 0.0 11.7

Typical Performance of a Modern Articulated Truck: Note 3, in litres/100 t.km 1.2
Note 3 Fleet Transport report on Euro Truck Challenge 2014

Appendices
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It is worthy of note that 2006 was almost at the Celtic Tiger peak energy usage in transport. This peak 
was characterised by record Road Freight activity, with no less than 195 Mt of construction materials being 
transported, albeit over short distances. By comparison, construction materials total had fallen to 29 Mt 
in 2012, just below the level of 1990. This data is used to make a projection for Energy Usage and CO2 
Emissions in 2020, based on the ESRI projections for GNP growth to 2020, as below:

This analysis results in an estimated 2020 Transport Energy Usage of 4.4 Mtoe, and CO2 Emissions of 
just under 10.5 Mt. It is estimated that additional measures could further reduce energy usage and CO2 
emissions by another 5-10%, such as:
o Significant development of car-sharing, 
o Using “Big Data” to increase occupancy on all modes of transport
o More efficient road goods distribution, and
o More efficient utilization of the existing rail infrastructure.
 

Table 1: Economic Growth Projection
CSO GNP Index Constant Prices 2009=100
ESRI Forecast in 2013

Table 2: Commercial Vehicles, excl PSV's, Mt.km
Road Freight Activity, All Other Goods, Mt.km
Forecast 2020 ; Based on Linear Regression for 
period 1990-2012, y=130.34x -2312.1, where 
x=Index of GNP at Constant Prices
Road Freight Activity : Construction Materials Estimate
Total

Projected Fuel Consumption in toe/'000t.km
Projected Fuel Requirements, assuming a 10% 
efficiency improvement, as ktoe

Table 3: Private Cars
Fuel Demand on Basis of 1990-2006 Trend vs GNP in ktoe
Anticipated Efficiency Improvement 2006-2020 as %
Projected Demand in ktoe

Table 4: Projected 2020 Transport Fuel Demand Demand 
Petrol Diesel Total

Road & Rail Requirements ktoe ktoe ktoe
Commercial Vehicles, excl PSVs 1376
Private Cars, assuming 33% Petrol, 66% Diesel 501 1002
Small PSV's 128
Large PSV's 62
Rail Use 46
Sub-Total 501 2614
Plus Cross Border & Cross Channel Movements
Cross Border 60 212
Cross Channel 0 250
Projected Total Demand Road + Rail 561 3076 3637
Add in 2020 estimate for Aviation, assumed as 
2012 figure + 20% 700
Add in 2020 estimate for Navigation, assumed as 
2012 figure + 20% 70
Total Estimated FEC for Transport 2020 561 3076 4407
Biofuel Element, 10%Petrol 5% Diesel 56 154
Fossil Fuel Demand 505 2922

Table 5: Projected 2020 CO2 Emissions
Emission Factor as t/toe 2.931 3.069
Total Estimated 2020 CO2 Emissions in kt                                                     1479 8968 10448
Note: CO2 figures for International Aviation and Navigation are not reported in national statistics
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Appendix 2: CO2 Emissions in the Transport Section in 2012
As noted in Section 4.3, the Academy has estimated gCO2/passenger.km for the various modes of trans-
port as below. It should be noted that the car data is based on the averages for the current national car 
fleet.
 

The following further comments may be added:
o The RPA reports Luas emissions as an average of 80 gCO2/passenger.km
o Dublin Bus data is based on 1500 gCO2 per km for max 74 passengers,    
 based on research carried out by C Walsh in 2008 and RPA data.
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Appendix 3: Map of Kishoge Station Area

The map demonstrates the key location of Kishoge Station (encircled), its good connections with the 
N4 and N7, thus offering significant Park-and-Ride potential for commuters into the GDA, as well as for 
outgoing Inter-City travel.
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Appendix 4: List of Useful References:

International Energy Agency (IEA) Publications:
1. “Technology Roadmap, Fuel Economy of Road Vehicles”, September 2012.
2. “A Tale of Renewed Cities, a Policy Guide on how to transform Cities by    
 improving Energy Efficiency in Urban Transport Systems”, 2013.

European Commission Publications:
3. “Intelligent Transport Systems (ITS) in Action, an action Plan and Legal      
   Framework for the Deployment of ITS in Europe”, published by the EC, 2011.
4. “EU Transport in Figures, Statistical Pocketbook 2013”, published by the EC, 2013.

European Environment Agency (EEA) Publications:
5. “A Closer Look at Urban Transport, TERM 2013, Transport Indicators   
 tracking progress towards Environmental Targets in Europe”,  
 Report #11/2013.
6. “Success Stories within the Road Transport Sector on reducing Green- House Gas    
 Emissions and producing Ancillary Benefits”, Technical Report #2, 2008.
7. “Very high Air Pollution levels across Western Europe”, newsflash      
 concerning current high levels of particulates from diesel vehicles,  
 March 14, 2014.
8. “CO2 Emissions from New Vans – Revised Data”, alert on Dec 17, 2013,  
 http://www.eea.europa.eu/highlights/co2-emissions-from-new-vans?&utm_campaign=co2-emissions- 
 from-new-vans&utm_medium=email&utm_source=EEASubscriptions.

Other European and International Publications:
9. “European Vehicle Market Statistics”, by Martin Campestrini & Peter Mock, ICCT, January 2012.
10. “The Automotive Industry Pocket Guide 2013”, ECEA, September 2013.
11. “The Case for the Urban Bus”, UK PTEG, February 2013.

Irish Government/CER Publications:
12. “Smarter Travel – A Sustainable Transport Future”, a new Transport Policy for Ireland  
 2009-2020, Dept of Transport, February 2009.
13. Interim Report of the NESC Secretariat “Towards a New National Climate Policy”, particularly   
 Chapter 4 on Buildings, June 2012.
14. NESC Final Report, “Ireland and the Climate Change Challenge: Connecting ‘How Much’ with ‘  
 How To’’”, published Feb 2013.
15. “National Climate Policy – a High-Level Vision for 2050”, presented on Oct 9, 2013.
16. “Climate Change Mitigation, Consultation Paper on Preparation for a Low-Carbon Roadmap for  
 Transport”, December 2013.
17. “Green Paper on Energy Policy in Ireland”, DCENR, May 2014.

IAE Publications:
18. “A Vision of Transport in Ireland in 2050”, September 2004.
19. “Future Energy Policy in Ireland”, Part 1, Section D on the Transport Sector, March 2006.
20. “Review of Ireland’s Energy Policy in the context of the Changing Economy”, June 2009. 
21. “Infrastructure for an Island Population of 8 million”, February 2010.
22. “Achieving Ireland’s Energy and CO2 Reduction Targets – An Alternative Approach”, June 2013.



28

EPA Publications:
23. “Ireland’s Greenhouse Gas Emissions, 1990-2012, launched on Oct 9, 2013.
24. “Ireland’s Greenhouse Gas Emission Projections 2012-2030, April 25, 2013.
25. “Ireland’s Greenhouse Gas Emission Projections 2013-2030, May 28, 2014.

SEAI Publications:
26. “Energy in Ireland 1990-2012, the 2013 Report”, by Martin Howley and  Mary Holland,  
   December 2013. 
27. “Energy in Ireland – Key Statistics 2013, Martin Howley & Mary Holland, Nov 2013.
28. “Ireland’s Energy Balance 2012”, presented on October 9, 2013.
29. “Energy Forecasts for Ireland to 2020”, Matthew Clancy and Jim Scheer, December 2011.
30. “Electric Vehicles Roadmap 2011-2050”, 2011.
31. “Renewable Energy in Ireland 2012”, February 2014.

UCC Energy Policy Group Publications:
32. “Energy in Transport – 2009 Report”, by Martin Howley, Emer Dennehy and Dr Brian  
   O’Gallachóir”, October 2009. 
33. “Can we meet targets for biofuels and renewable energy in transport given the constraints   
 imposed by policy in agriculture and energy?”, by BM Smyth, BP O’Gallachóir, NE Corres and JD  
 Murphy, Journal of Cleaner Production #18, 2010. 
34. “A Study of feasibility and potential benefits of Organised Car-Sharing in Ireland”, Transport   
 Research Part D, Niamh Rabbitt and Bidisha Ghosh, TCD, 2013.
35. “Estimating the environmental benefits of Ride-Sharing: a case study of Dublin”, Transport   
 Research Part D, Brian Caulfield, TCD, 2009.
36. “Consumer Preferences for Alternative Fuels Vehicles: a discrete choice analysis”, Transport   
 Research Part D, André Hackbarth, Reinhard Madlener, TCD, 2013.
37. “Carbon Tax scenarios and their effects on the Irish Energy Sector”, Transport Research Part D,  
 Valerie Di Cosmo, Marie Hyland, TCD, 2013. 

NRA Publications:
38. “National Roads Traffic Management Study – Final report”, February 2011.
39. “Potential Penetration of Electric Vehicles in Ireland’s Road Fleet”,  
 February 2011.
40. “Weight limits for Motor Vehicles and Trailers in Ireland: Impact of an increase in Vehicle Weight  
 on Structures”, July 2011. 
41. “A Study of Lane Capacity in the Greater Dublin Area”, February 2012.
42. “M50 Demand Management Study”, NRA, April 2014.

NTA Publications:
43. “Survey of Commercial Vehicle Freight Managers – Final Report”, Oct 2010.
44. “Statement of (Transport) Strategy 2012-2014”, December 2011.
45. “Greater Dublin Area, Draft Transport Strategy 2011-2030, 2030 Vision”, June 2011.
46. “Regional Cities Programme and Accessibility Programme”, 2012 Report.
47. “Planning and Development of Large-Scale Rail-Focussed Residential Areas in Dublin – Final   
   Report”, May 2013.
48. “Bus Statistics for Ireland”, Statistical Bulletin # 01, September 2013.
49. “Rail Statistics for Ireland”, Statistical Bulletin # 02, September 2013.
50.  “Heavy Rail Census, Statistical Bulletin # 04, November 2013.
51. “Integrated Implementation Plan 2013-2018”, launched April 3, 2014.
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Dublin City Council Publications:
52. “Greater Dublin Area, Draft Transport Strategy 2011-2030, 2030 Vision”, June 2011.
53. “Dublin City Transport Plan 2012-2018”, Dublin City Roads & Traffic Dept.
54. “Travel Smart Communities – Report on Phase 1”, South Dublin County Council, March 2013.

ESRI Publications:
55. “The Dublin-Belfast Rail Line: the Need for a Better Service to lower North-South Economic   
   Barriers”, Journal of Cross-Border Studies in Ireland #6, by Edgar Morgenroth, Spring 2011.
56. “Impact of Climate Policy on Private Car Ownership in Ireland”, Hugh Hennessy and Richard Tol,  
   Working Paper 342, April 2010.
57. “The ESRI Energy Model, Working Paper 424, Valeria Di Cosmo, Marie Holland, February 2011.
58. “Carbon Tax Scenarios and their effects on the Irish Energy Sector”, Valeria Di Cosmo and Marie  
 Hyland, 2013.

CSO Publications:
59. “Statistical Yearbook 2013”, Section 15 on Tourism, Travel and Transport, pages 246-266.
60. “Census 2011, Report 10, Door to Door”, December 2012.
61. “Road Freight Transport Survey 2012”, July 2013.
62. “Transport Omnibus 2012”, November 2013.

Technical Publications submitted by Contributions:
63. “Energy in Transport”, commentary by Dr David Timoney, UCD, 2013.
64. “Metro Dublin Proprietary Proposal”, Cormac Rabbitt, January 2014.
65. “Integrated Networks, Portfolio of Experience”, TransDev Dublin.
66. “Natural Gas is the Future”, Fleet Transport, December 2013/January 2014.
67. “Gas Attack”, Commercial Motor, January 2, 2014.
68. “Irish Concrete Federation, Meeting with Department of Transport”, briefing document, June 2010.
69. “Britain without Double-Deck Lorries”, by Prof Alan McKinnon, Heriot-Watt University, October  
   2010.
70. “The Greening of Ireland, Myth or Reality”, the case for Rape-Seed Biofuels, Fleet magazine, 
  May 2008.
71. “The World’s largest Wirelessly-Charged Electric Bus Project has hit the streets of Milton Keynes”,  
   RouteOne magazine, Issue 521, January 15, 2014.
72. “Malahide Shuttle launches on 29 October”, Malahide Guardian, Issue 38. October 2013.
73. “Lithium Resources and Production: Critical Assessment and Global Projections”, by Steve H Mohr,  
  Gavin M Mudd, Damien Giurco, Minerals (Australia), 2012, #2, pages 65-84. 
74. “Critical Raw Materials for the EU – Report of the ad-hoc Working Group on defining Critical  
   Raw Materials”, July 2010. 
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Appendix 5: List of Contributors

Invaluable inputs were received from many external contributors during the course of drafting 
this Advisory, whose personal insights from their diverse perspectives are very gratefully 
acknowledged:

Fred Barry   David King
Brian Brennan   David Laoide-Kemp
Larry Byrne   Seamus Lynch
Fergal Cahill   Eoghan Madden
John Curtis   Lawrence Mulligan
Barry Caslin   Gerry Murphy
Matthew Clancy  Eoin O’Catháin
Eimear Cotter  Brian O’Gallachóir
Gerry Farrell   Nigel O’Neill
Sean Finlay   Peter O’Shea
David Franks   Sean O’Sullivan
Mark Gleeson   Michael Phillips
Tim Hayes   Willie Pierce
Martin Howley  Cormac Rabbitt
Bernard Hyde   Henry Smyth
Jerry Kiersey   Eoghan Sweeney
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