Preamble

The Dublin Regional Authority made a submission to the Government’s Green Paper on Energy ‘Towards a sustainable energy future for Ireland’ in December, 2006.   Within its submission the Dublin Regional Authority commented on the EU Commission’s proposals on the procurement of ‘green’ vehicles by public authorities and made the recommendation that the Government’s Energy Strategy should set out the methods by which Ireland will meet its obligations under this heading.   

Within this Position Paper, the Dublin Regional Authority explores the effects that the greening of Dublin’s transport fleet would have on our carbon footprint, our economy and our quality of life
The Paper also makes clear recommendations to Government (specifically, the Departments of Transport; Communications, Energy and Natural Resources; Agriculture, Food and Rural Development; and Enterprise, Trade and Employment) on the best way forward.
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Context 

In consideration of the instability of availability, the indications that oil prices are set to rise significantly somewhere between the short and medium term and the opportunities that investment in renewable energies realises, it is the position of the DRA that investment in biofuel research & development and biofuel infrastructure will help precipitate a more sustainable long term future for the transport sector in Dublin and Ireland.  

In order to ensure that the transition from fossil to renewable energies is as smooth and efficient as possible it is necessary to begin a complete and comprehensive shift towards renewable technologies and fuels.   Moreover, biofuels are only one constituent part of the overall solution to fuel supply and more sustainable transport patterns and emissions.  

Furthermore, the promotion of and investment in the biofuel sector has the potential to create employment opportunities in a number of sectors such as manufacturing, R&D, agriculture, and so forth, whilst also enabling more sustainable transport scenarios and a healthier city region.

Recommendations 
1. The DRA hereby makes the case to Government, (specifically, the Departments of Transport; Communications, Energy and Natural Resources; Agriculture, Food and Rural Development; and Enterprise, Trade and Employment) that there is an urgent need to considerably advance and enhance investment in the biofuel sector.  Measures to be undertaken should include -  

a. the promotion of innovation and research & development in the biofuel sector,

b. adherence to a compound approach, which includes an escalation in the provision of public transport vehicles and routes precipitating reduced private car ownership, and a greening of the public transport fleet, and

c. mitigation measures to ensure that increases in fuel efficiency across the entire transport sector do not result in large increases in private vehicle miles.   

2. Once adequate, extensive, affordable, reliable and accessible public transport is provided it will then be possible to more aggressively pursue complementary policies and initiatives to reduce energy losses in the transport sector such as traffic tolls (congestion charges) or demand management measures.

3. Concurrently, it would be necessary to ensure that continual efforts are made to improve overall vehicle efficiencies through the introduction of more advanced technologies into vehicle fleet transmission and engine components, for example, recovery systems for dissipated energy during running conditions.  The advantages of all technologies should be evaluated with regard to the entire life-cycle of the new or modified vehicles.  

4. Potential employment benefits in a number of sectors such as manufacturing, R&D, and agriculture, and the opportunity to move towards quality indigenous employment with long term prospects, would also result from investment in this sector.

5. The greening of Dublin’s transport fleet would provide a constant supply source for potential investors in biofuels in Ireland, improve air quality and quality of life for all residents within the Dublin Region and help redirect transport patterns in the Dublin Region towards a more sustainable future.
Greening Dublin’s Transport Fleet - report
1.
Introduction

The primary remit of this report is to broadly outline the potential benefits of transforming Dublin’s transport system into a “Green Fleet.”  Promoting, producing and maintaining a public bus and indeed public transport system which is run on primarily green fuels is one prospective step towards making Dublin and its hinterland a more sustainable and pleasant environment for residents, businesses and tourists alike.

From 1987 through 2000 strong economic development transformed one of Europe’s poorest economy’s into its strongest performer. A period of strong growth in the early part of the 1990s was followed by so-called ‘‘tiger’’ growth from the mid 1990s into the early part of the 21st century. Strong political and institutional frameworks have been put in place to try and address infrastructural shortcomings which have resulted due to the pace of growth and the sprawl of the urban system.  One of the fastest “tiger” growth sectors has been the transport sector.  There has been a phenomenal rise in levels of private and commercial vehicles on our roads.  Moreover, internal journeys and numbers of passengers entering and leaving the country have also steadily risen, driven by economic growth, employment opportunity and consumption patterns.  For example, the numbers of passengers, international and domestic, passing through Dublin Airport rose from 18.5 million to 21 million from 2005 to 2006 and container volumes rose in Dublin Port from 496,000 TEU to 681,000 TEU between 2003 and 2006. 

In both 2002 and 2006, in the Dublin Region, of the sample analysed, 51% of people travelled alone in their car for journeys to work (CSO, 2002/2006).  However, an additional 3% travelled by rail in 2006 presumably due to uptake in the use of LUAS.  Bus use according to the CSO dropped by almost 1%.  

Table 1: Modal split for travel journeys – individuals aged 15 and over at work in Dublin City and County

	Mode
	2006 %
	2002 %

	Car Alone
	50.8
	50.9

	Lorry or Van
	3.7
	4.1

	Car Pooled
	3.9
	4.8

	Bus
	14.9
	15.8

	Rail
	7.7
	4.8

	Motorcycle
	1.3
	1.8

	Bicycle
	4.0
	4.2

	Foot
	13.7
	13.6


As approximately 40% of all households in Dublin had no car in 2006 there is an opportunity to further promote and finance the provision of public transport.  The corresponding use of green fuels in our public transport fleet would therefore mean a very high percentage of all Dublin passengers would be travelling not only on public transport but green public transport.  The challenge is to divert people away from the car.  This will only be achieved once public transport and in particular bus routes become more reliable and accessible.  Moreover, as car ownership continues to increase it becomes ever more necessary to manage people’s movement and provide viable public transport alternatives.  The ongoing progress with regard to transport infrastructure is encouraging in this respect.  Car ownership per thousand population grew by 55% between 1991 and 2004.  In 2005 Ireland had an estiamted 406 cars per thousand population (86% of EU levels and up from 348/1000 in 2000) compared with 491 cars/1000 for the EU 15 (up from 469/1000 in 2000).  

All these people, material, and energy flow patterns are putting severe pressure on our current infrastructure.  Transport 21 is overseeing the introduction of new and extended LUAS lines, expanded bus services and an increase in fleet size.  The target is a 60% increase in bus passengers by 2015.  Furthermore, the NDP 2007-2013 has set aside €270 million specifically for investment in sustainable energy.

However, while the country invests strongly in “structural catch up” there still remains a need to develop in as quickly and as efficient a means as possible sustainable feeds to power the system.  At present one barrel of oil is discovered for every four consumed.  It is not unreasonable to suggest that “peak oil”, that is, the maxima for global oil production is fast approaching
.  Indeed, some experts suggest that it may have already been reached and that we are in a state of global oil production decline.  In 2005 transport accounted for 31% of energy use in the EU (Robert et al. 2007).  It is not surprising that interest in biofuel implementation has steadily increased across a range of governmental and non-governmental organisations given environmental protection and security of supply concerns.

2.
Green Fuel

Biomass refers to the source biological material (living or dead) that can be processed into (bio)fuel for industrial or transport purposes.  Biomass is normally grown on land but can be cultivated on sea as well in the form of micro-algae.  Types of biofuel consisting or derived from biomass for the purposes of transportation include: biogas produced from anaerobic digestion (a waste management process); ethanol fuel (the same as found in alcoholic drinks); biodiesel made from vegetable oils or animal fats; straight vegetable oils; and waste vegetable oils. 

Generally, liquid biofuels produced from agricultural crops, wood and food processing residues can be used as transportation fuels.  With a more market orientated approach in the EU Common Agricultural Policy (CAP) since 2003/2004 there is the potential for considerable development of “energy crops” in Ireland, the development of a new area of innovation, job creation, and of course free exchange and lower prices of goods between Member countries.  Moreover, the location for these crops would be ideally situated around the margins of urban agglomerations.   

Realistically, at present to supply 2% renewables for transportation fuel nationally approximately 75,000 Hectares (Ha) of land is required and to supply 5% of electricity needs 100,000 Ha of land would be required.  To put this in context, less than 30,000 Ha of land within the Dublin Region is utilised for agricultural practices.  However there is land available within the Greater Dublin Area which could be utilised for the production of “energy crops.”  The use of land within the GDA could be considered in the context of the large numbers of commuters travelling into the city region from the wider hinterland.  Moreover, progressing developments in lignocellulose
 fraction to extract maximum value of starch from crops may potentially lead to doubling of output therefore reducing the amount of land required. 

The involvement of certain businesses could also provide a feasible source of waste oil.  For example, a green initiative from Frylite, a leading vegetable oil supplier in association with Queens University in Belfast will see waste collected from thousands of catering establishments across Ireland and converted into biodiesel, a clean, green renewable fuel.

The production of biofuels nationally will need to grow and become more efficient if they are to be utilized on a macro level across all sectors of transport.  However, opportunities and potential markets exist to precipitate viable production activities and processing units.  One of the most conspicuous is the public transport sector. 

3.
Case Study- The Swedish Approach

The Swedish government plans to phase out the use of fossil fuels in the transport sector by 2020.  In order to achieve this there is a broad recognition that energy crops will be required which are well suited for fuel production and adapted to grow well in a specific region.  They also recognise that it is essential to reach economies of scale through increased production.  

When assessing the “well-to-wheel” efficiency from biomass to biofuels it is important to incorporate losses in energy conversion throughout the processes, including crop to primary processing and industrial processing; the type of crop being used, that is, timber or an agricultural crop.  Yield factors and energy losses for the various crops have to taken into account to ascertain what is the most efficient and cost effective process for a given region.  

The Swedish model presents four different scenarios for 2030
. The first assumes a Business-as-Usual (BAU) state, with no specific changes in traffic demand management, fuel prices remaining unchanged, and fuel efficiency technologies progressing at a modest pace. The second scenario examined a BAU with the exception that fuel prices would triple.  The third scenario assumed advanced technological breakthrough.  Here, energy demand per vehicle is reduced by 70%.  However, this also implies that private vehicle mileage increases (the rebound effect), resulting in a 20% loss in energy efficiency. The fourth scenario, the compound measure, assumes relatively high fuel prices; traffic tolls; 10% reduced private car ownership; a 50% increase in fuel efficiency with a fuel tax preventing the rebound.  

In short, the results show that the fourth scenario should be followed, that is, the simultaneous introduction of demand management and a 50% increase in fuel efficiency is the most effective and likely means to cause a shift to public transport.  

Tripled fuel price will cause a reduction in total private car miles travelled but a less effective energy saving than the fourth scenario.  Technological breakthrough alone, the third scenario, without mitigation measures will result in overall energy savings but private car miles will increase to above the BAU levels.  

So where does the use of biomass come in? The Swedes looked at the percentage of biomass and hence biofuels that would need to be apportioned to the transport sector to meet their energy saving targets.   Firstly, scenario two which saw fuel prices triple would result in an overall road energy use saving of 23% from the BAU; scenario three, technological breakthrough, would result in a 37% saving from the BAU and scenario four, the compound measure, would result in a 40% saving.  However only 65% of overall biomass potential would need to be apportioned to transport uses in order to reach the 40% energy saving presented by scenario 4, whereas scenario 2 and 3 would require 70% and 80% biomass apportioned respectively.  

This type of modelling and scenario analysis will be required in tandem with detailed nationwide mapping and analysis of most suitable areas for biomass harvesting, both on land and at sea.  This mapping and analysis will need to be built into current forest and habitat mapping, economic forecasting, and land use and development plans.  In addition, it would require cooperation from numerous stakeholders groups such as local and regional authorities, Department of Transport, Teagasc, Coillte, and the EPA, to name a few.  

4.
local Authority Fleet Experiments

The Eco Ola scheme in Galway City, collects vegetable oil from restaurants in the county to produce biodiesel for Galway City Council’s fleet of vehicles. Similarly in Cork City Council, 17 light commercial vehicles were modified to run on pure rapeseed oil.  Since 2003 these vehicles have run on the plant oil.  This pilot project was established through the EU funded CIVITAS Miracles Project.
4.1
Dublin Scenario Analysis

The following presents a simplified carbon saving example for Dublin City.  For example, a hybrid bus running on a combination of diesel and electricity in London has been found to reduce emissions of CO2 by up to 40%.  This is a preliminary option open to Dublin Bus. However, each modified bus cost £285,000 sterling.  

Assuming Dublin Bus covers approximately 60 million kilometres per year with an emission rate of 80 grams of CO2 per passenger kilometre travelled
 then total emissions per year are approximately 4,800 tonnes of CO2.  Taking into account that Dublin Bus carried 1.46 million passengers last year CO2 emissions per passenger per year are as low as 3.28 kg CO2/capita. 

From this point the calculation becomes more complicated.  A number of issues are raised. What mixtures do we use? 20% biodiesel and 80% diesel or an ethanol diesel mix, or LPG, for example.  For the purposes of this report one example is examined.    From a study in Cambridge City it was found that switching their entire fleet to a 20% Biodiesel and 80% mineral diesel mix reduced CO2 emissions by 14%.  A similar switch in Dublin would see emissions reduced to 4128 tonnes of CO2.  A 100% mix of biodiesel would reduce emissions to 2064 tonnes of CO2.  Moreover, it has been argued that biodiesel lubricates CI diesel engines better; reducing sulphur dioxide emissions and that CO2 released is more cyclical in that it is absorbed by the plants needed to provide the fuel, at least in part.  

4.2
Dublin Biofuel Activity

Dublin Bus carried out a review on the viability of using biofuel (biodiesel) on their buses in 2005.  The timescale for implementation was said to depend on biofuel supply and blend, the need to retrofit the vehicles, the scale of initial trials, and the price of producing a hybrid vehicle.  Then in May of 2006 Dublin Bus commenced their first pilot scheme in the Tour bus fleet.  The fuel was to be supplied by Greyhound Recycling and Recovery.

Eco-friendly cars are also being utilised by Dublin City Council. An initial delivery of 18 Ford Flexi Fuel Vehicles occurred in October 2006.  The vehicles running on E85 bio-ethanol emit up to 70% less CO2 than a similar conventional petrol car.  The E85 (85% ethanol) is made from a milk derivative (whey) in West Cork and supplied at selected Maxol pumps.  The latest efforts by the Dublin City Council will see it set up a licensing system to allow cooking oil from restaurants and hotels to be used as biodiesel and expansion of the energy efficient fleet of vehicles.  There are also plans to request similar vehicles when procuring other transportation services such as taxis.  

The Dublin region is also part of EU wide biofuel regions known as BEST (Bio-ethanol for Sustainable Partners).  Additionally, tests on a 5% bioethanol mix for conventional vehicles were also completed and this blend is now available as a substitute for unleaded petrol in selected Maxol petrol stations. 

In 2006 under the mineral oil tax relief scheme (MOT scheme II) over 102 applications were received by the Department of Communications, Marine, and Natural Resources.  Successful Dublin-based applications included the aforementioned Maxol and Greyhound Recycling companies, Topaz Energy Ltd and One Fifty One Ltd.  The period of award stretches to 2010.  The amount awarded also varies, for example, One Fifty One Ltd were awarded a production volume of 176m litres of bioethanol whereas Biodiesel Production Ireland specialising in 5% mix were awarded a production volume of 68m litres.  To put this in context, CIE’s annual fuel requirement for 2005 was 99m litres.  

5.
Quality of Life Considerations

Road transport is not only a source of carbon dioxide, but also a significant contributor to more localised air pollution problems.  It has been argued that local concentrations of noxious gases could be reduced by the dispersal of settlements, though at regional scale this could also result in increased emissions unless a clean, easily accessible public transport system is provided to all citizens.  In combination with an increased public transport fleet and demand management-taking cars off the road, cleaner fuel alternatives would help to create what would be effectively green corridors throughout the city and region.  Non-congested, clean corridors form part of wider physical and social networks throughout the urban landscape and are in effect psychosomatic or emotional extensions of ecological corridors and green spaces.  Transition to green fuels is essentially to the benefit of all whereas social inequity can often result from planning decisions.  For example, regional rail lines might encourage the suburban middle class to switch from cars to mass transit; better local bus services might help the inner-city poor by reducing their travel and waiting time.  Inherent in this hypothetical choice and situation is the tension between reducing pollution and making transportation access more equitable.

6.
Conclusions
The expansion of a City wide and country wide public transport system operating on green fuels would provide fresh impetus to fledgling sustainable growth patterns.   Moreover, combined with higher density settlements which tend to precipitate reduced car ownership levels and distances travelled, and strategically located housing and commercial developments located in close proximity (within walking distance) to public transport access points, a green fleet would help promote an improved quality of living for all Dublin’s residents.  Better infrastructure and cleaner fuels go hand-in-hand: all evidence points up the fact that uptake of public transport services will continue to increase as more user friendly, accessible travel modes are provided.  Within a well-connected and integrated system economy of fuel use will simultaneously increase.  With improved fuel economy and increased passenger numbers there will develop a golden opportunity to introduce the extensive use of green fuel use.  Rather than crawling out of one hap-hazard planning scenario to fall into another, preliminary steps should be now taken to investigate the feasibility of setting aside land specifically for energy crop rendering within the Dublin Region and its hinterland.  

With regard to the biofuels, in many aspects technology remains under-advanced.  There are many different variables attached to green fuel use which would have to be considered such as emissions, efficiencies of processes –chemical and industrial, engine performance, wear and tear, availability and economics.  However, from a social and environmental perspective the results are clear.  







� “Biofuels in the energy transition beyond peak oil. A macroscopic study on energy demand in the Stockholm transport system” Markus Robert, Paul Hultén Bjorn Frostell. 2007, Energy.





� Production of ethanol from lignocellulosic materials as a whole is very important for the development of an economic process in the biofuel industry.  Examples of lignocellulosic biomass are all types of trees, grasses, agricultural residues such as corn, stover and sugarcane


� “Biofuels in the energy transition beyond peak oil. A macroscopic study on energy demand in the Stockholm transport system” Markus Robert, Paul Hultén Bjorn Frostell. 2007, Energy


� Figure used for CO2 attributable per passenger per kilometre is an assumption and is relatively high.  
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