
Appendix 1: 

Details of the Scenarios 

Underlying Assumptions
Bad plans are usually the result of bad assumptions, whether conscious or unconscious. The conscious 
assumptions underlying are scenarios are that, during the next 50 years, there will be 

 No significant and rapid climate change 

 No significant wars or increase in terrorism 

 No worldwide economic collapse/depression not related to higher energy prices 

 No significant action to reduce carbon emissions. 

We also assumed that 

 The market will not signal long term changes 

 Ireland is part of the world economy and cannot act unilaterally to any great extent

The first three assumptions were made, not because we think they will not happen, but because scenarios 
cannot contain too many significant variables. We will examine each assumption in turn. 

No significant and rapid climate change.  While the case for accelerating climate change due to man-
made greenhouse gas emissions is now very strong, it is very unclear about when and what the impact will 
been.  There is a very real possibility that the Gulf Stream could switch off, returning Ireland to a climate like 
that of Nova Scotia and that this could happen over a period of a decade (see 
http://www.wunderground.com/education/abruptclimate.asp). This would obviously have a profound 
impact on all our lives.  The impact of this, or other types of rapid and significant climate change would lead to 
a Enforced Localisation type scenario.  (ref Stern Report)

No significant wars or increase in terrorism. The possible scenarios are endless but to give a feel for 
scenarios that included increases insecurity in the world, look at the Shell scenarios 
(www.shell.com/scenario).  Again, for Ireland, war and terrorism is likely to lead to a Enforced Localisation 
type scenario. 

No worldwide economic collapse/depression not related to higher energy prices. The markets 
of the world have, despite many dire predictions, managed to keep the economy of the world on an relatively 
even keel since 1945.  This may continue, but there are no guarantees especially given the imbalances in the US 
economt. A  Enforced Localisation scenario would again emerge if a depression happened.  

No significant action to reduce carbon emissions. While we could make this assumption with 
confidence in 2005, the greater urgency being expressed in 2007 means there is a better possibility that 
stringent steps will be taken to control emissions in the post-Kyoto period. This would fit well with a 
Enlightened Transition/Fair Shares type scenario. 



The market will not signal long term changes.  Modern markets are driven by dealers trading in order 
to achieve short term gain.  They have no incentive to take the long view.  Even just before the outbreak of 
war in 1914 faile to react. As David McWilliams writes: “One of the most interesting financial lessons of the 
run-up to World War I is that, contrary to today’s popular history, no-one saw it coming. Second, when the 
apocalypse became apparent, the financial markets - rather than reacting quickest - actually went into a 
collective state of denial for weeks.” (See article at http://www.davidmcwilliams.ie/2005/10/10/financial-
markets-blind-to-worldwide-risk)

Ireland is part of the world economy and cannot act unilaterally to any great extent. While 
Ireland has shown the ability to lead the world in minor matters by introducing the Plastic Bag Tax and the 
Smoking Ban, we are unlikely to make changes that significantly affect our short-term international 
competitiveness. 

The Scenarios Themselves 

Business as Usual 

Government Policy 

The IEA’s reassurances about future oil and gas supplies enable governments to continue with their current 
policies and the scenario assumes that this will continue to be the case in Ireland until 2030. During this 
period, long commutes increase as people seek a better quality of life and cheaper housing. This is facilitated by 
road improvements. 

Timeline 

2005 – 2015 

• Energy prices grow at 3% per year to 2012. 

• Research continues at its present level into alternative energy sources and into the development of 
better methods of energy storage. The costs of photovoltaics fall as production volumes build up 

• The Kyoto Protocol has no noticeable effect of levels of fossil energy use in the countries covered by it 
as emissions trading and offsets under the Clean Development Mechanism, plus the switch to natural 
gas for electricity generation together with the movement of heavy industry to countries outside the 
OECD enable countries to meet their targets on paper. 

2016 - 2035 

• Energy prices grow at 6% including an additional 3% to cover the cost of purchasing climate change 
emissions permits. This means that people begin to notice that they have less of their wages left for 
other purchases once their energy bills have been paid. 

• Ireland’s population continues to grow in step with its economic growth as the government maintains 
its policy of keeping wages down and thus boosting Ireland’s export competitiveness by attracting 
people from all over the world. The growing population helps drive the construction industry. 

• The fact that the oil and gas peak will occur some time in the next five years is accepted in 2030 and 
serious investments in energy alternatives begin. 

• Because it anticipated the steady rise in the real cost of energy, the business sector has implemented all 



the energy efficiency measures that are profitable at the prices currently ruling 

2036 - 2055 

• Oil and gas prices now start to grow at 9% 

• Ireland becomes uncompetitive compared to many EU countries because its energy mix incorporates a 
greater proportion of oil and gas than is the case in countries such as Britain, Germany, Denmark and 
Spain which use more renewables, or Finland and France which took the nuclear route. 

• The higher energy prices take more and more purchasing power out of the country each year. Living 
standards begin to fall sharply. Ireland moves into depression 

Key Business As Usual Facts in 2015 

Government Policies 

• Growth at all costs 

• Continued investment in roads and airports 

• No carbon taxes 

• Energy from current sources - gas, oil, peat 

• Comply with EU directives but no more and never in a rush to do so 

Economy 

• Energy prices growing at 6% per year in 2015 

• Petrol prices have increased by 37% since 2005 

• Electricity prices have increased by 40% since 2005 

• Renewables now 15% of electricity generation 

• Waste a big issue - much is exported 

• 5 Incinerators built since 2005 

Households 

• We are running to stand still - many people have 2 or 3 jobs 

• Long commutes are common though working from home part-time is increasing 

• Housing boom ended in 2009 but soft landing 

Enlightened Transition

Overview 
In this scenario, the combined oil and gas peak is reached in twenty five years, just as it was in the Business as 
Usual one. However, in this case, the government gives leadership from 2005 onwards, enabling the business 
sector and the general public to avoid making stranded investments (that is, investments that are totally 
inappropriate to a high energy cost world) and, instead, to use energy which is much cheaper now than it will 
ever be again to develop Irish energy sources and to reduce the amount of energy required to maintain and run 
the Irish economy. 

The move to renewable energy sources causes the economy to reach a steady state. The reduced dependence 



on fossil fuels allows a very moderate decline in the economy after 2030. There is a moderate decline in 
manufacturing output after 2040 because fewer capital products are needed for the transition to a fossil-fuel-
free economy as most of the investment has already been done. 

Characteristics  

Government Policies 

• The security of Ireland’s energy supplies is put ahead of immediate low energy prices. The IDA 
recognises that while the low-energy cost approach was appropriate in an energy abundant world, a 
guaranteed energy supply at a predictable price is a better strategy in an energy scarce one. 

• The government negotiates long-term, fixed price supply contracts with oil and gas producing 
countries. This enables it to let energy-users know what prices they will have to pay in the future. 

• In 2006, Ireland catches up with the rest of the EU-15 and introduces a feed-in law which offers an 
attractive fixed price for the next 15 years to anyone able to supply electricity from renewable sources 
to the national grid. Eirgrid is mandated to take this power. Net metering is introduced to encourage 
households to install small wind turbines and PV panels which supply power to the grid when it is not 
required for the household’s own use. (Net metering means, essentially, that the electricity meter runs 
backwards when the household has a surplus of power) 

• Every building constructed after 2008 has to be built to ZED (i.e. Zero fossil Energy Demand) 
standards. In other words, the developers have to show that their buildings can be lit and heated 
without the use of fossil energy and that their location will still be appropriate when the cost of 
transport, and running a car becomes very much higher than at present. 

• No new contracts for major road-building projects or airport expansion are awarded. Instead, 
congestion charging is introduced where it is necessary to limit road or runway use and the proceeds 
are used to improve bus and rail transport. 

• Site value taxation is brought in to encourage compact settlement development. 

• Except where there are acute skills shortages, the recruitment of labour from outside the EU ceases. 

• Public pension investment policies change to favour local renewable energy development. 

• Tax incentives comparable to those for property in the 90s are introduced to encourage private and 
community investment in local renewable energy. 

• Eirgid is directed to begin the transformation of the electricity grid to a distributed system. 

The Business Sector

• Business starts to make decisions on the basis of steadily rising energy costs if they are buying power, 
and steady rising energy prices if they are selling it. Some energy-intensive manufacturing operations 
close. Others, such as Auginish Alumina, develop wind farms and only fall back on fossil fuels when 
the wind is not blowing. The closures are offset by firms expanding to meet the demand for equipment 
from the renewable energy sector. 

• Helped by government research contracts, Irish firms set out to develop and export new energy 
saving/generation technologies 

• Air travel becomes steadily more expensive. The tourist sector reacts by offering longer-term activity 
and special interest holidays rather than weekend breaks. 



Household 

• All houses now have smart metering which allows for variable pricing of electricity
• Devices attached to appliances can be set to run when a certain price band is reached so the less urgent 

tasks wait for the lowest prices but there is also a "I need it and I need it now" button for urgent tasks!
• Many households have battery backup to provide electricity when the price is high or if the mains 

supply goes off and which can be charged when the price is low.
• Some apartments have shared facilities such as washing machines
• The standard of insulation and draught-proofing in homes countrywide now rivals Sweden
• Homes now require 50% of the energy to run them that they did in 2005.  This is through efficiency 

gains and people setting their thermostats lower. .
• High energy tasks now carried out when power is cheap rather than when it is convenient.  Washing is 

done when the wind blows and the cheapest power is available. 

Timeline for Enlightened Transition 

2005-2015 

• Steps towards a planned transition to indigenous energy sources are taken immediately. 

• Flood of wind farm projects connected to grid. 

. 

2015-2035 

• Ireland becomes world leader in developing tidal stream and electricity storage technologies. 

• Massive windfarms off the west coast enable Ireland to become a major exporter of electricity to 
Britain. 

• Two cement factories close as the level of new building falls and the construction sector switches to 
techniques involving materials with less embodied energy. 

• The timber frame sector expands as does other low embodied energy construction systems such as 
hemp / lime construction. Retrofitting for energy efficiency becomes a booming industry covering all 
building trades. 

2035-2055

• Irish energy prices drop below the European average. Energy-intensive manufacturing processes move 
back. 

Key Enlightened Transition Facts in 2015 

Government Policies 

• The security of Ireland’s energy supplies is put ahead of immediate low energy prices. 



• No new contracts for major road-building projects or airport expansion 

• Congestion charging is introduced 

• Aviation fuel is taken into the EU Emissions Trading System as a result of an EU Directive 

Economy 

• Energy prices have grown at 6% per year since 2005 

• Petrol prices have increased by 80% since then 

• Electricity prices have also increased by 80% 

• Renewables now 30% of energy generation 

• Waste a big issue - much is exported 

• 5 Incinerators built since 2005 

Households 

• Saving money by reducing waste of all kinds is part of the psyche 

• We no longer expect to get all kinds of fruit and vegetables throughout the year 

• Housing boom ended in 2009 but there was a soft landing 



Enforced Localisation 

Overview 

The world is unprepared for the oil peak when it occurs in 2007. Central banks panic and instead of allowing 
the increases in energy prices to work their way through the markets to reflect the new structure of relative 
costs, they increase interest rates in order to control inflation.  Business is stifled by the combination of higher 
interest rates and energy prices and lower consumer demand. Many private sector investment projects are 
shelved. This reduces energy demand and causes a drop in the price of oil, but at the expense of stagnation and 
high levels of unemployment. 

As the economy picks up after several years, the need for fossil-fuel generated energy increases and since there 
has been no investment in alternatives, this quickly leads to supply shortages and the cycle repeats itself. 
Unemployment gets higher and higher with every cycle and people begin to rely far more on their own 
production than the floundering formal economy. 

By 2015, oil prices are low, but unemployment is high and business people are reluctant to invest having been 
stung by the instability of the previous years. Those businesses that survive are focused on delivering locally 
sourced products to local markets

Characteristics of Enforced Localisation 

Government Policies 

• Investment in capital projects, incinerators, renewables, roads etc. ceases through lack of funding 

• Interest rates are increased to counter inflation caused by high fuel costs. 

Business Sector 

• Property values collapse in the face of increased interest rates and the depressed economy. 
Construction ceases completely. 

• Businesses which adapt to doing business with local suppliers and local customers survive. Those with 
the knowledge and skills to repair machinery are in particular demand. 

• Everyone with a patch of land starts growing food for personal use and to barter for other services. 

• Urban residents invade and squat well-located agricultural land. 

• Local currencies develop to provide purchasing power

• Multinationals decentralise to try and adapt to changing supply and demand.

Household 

• Foods we have become used to are rarely available: bananas, cheap frozen meals, coffee! 

• Maintaining a car and obtaining fuel for it becomes increasingly difficult, although periods of low oil 
prices help. We no longer travel on a whim, but plan our trips to make best use of fuel. Neighbours 
share their rare trips to town for shopping. 

• Most food is grown at home or supplied by local producers. 



• People develop micro-businesses to supply goods or services that can be used to trade for essential 
needs.

• We become obsessed with keeping warm in winter.  A new  range of fleece is developed from plants 
which is turned into housecoats that are both warm and stylish!

• The poor struggle to keep warm.
• More people live in the average household.  Large houses built during the boom times now have 2 or 3 

families living in them.
• Variable pricing for electricity with changes available on the internet and reported on radio.  
• Conservatories become greenhouses.

Timeline

2005 - 2015 

• Worldwide depression develops due to central bank policies coupled with the failure of the oil- and 
gas-producing countries to spend their windfall profits back into the global economy. 

• Ireland is hit more seriously than most other EU countries because of its higher dependence on imports 
of fossil fuels and on export markets for its products. Unemployment soars. 

• Rapid collapse of activity in construction sector. Housing market plummets. Banks in difficulties as 
house buyers are unable to repay loans and find themselves deeply into negative equity. 

• World food prices drop because the marginal buyers cannot afford to pay as much as previously. Farms 
quickly start to produce locally required foods as they can get better prices for them. Farmers’ markets 
open in every town. 

• Internet access is unreliable as many servers are no longer available 24/7. 

• Oil prices peak and then drop back to around $12 a barrel. Exploration and reserve development 
projects are cancelled. Shell mothballs its Athabasca tar sands project. Ireland finds itself with excess 
electricity generating capacity. No further wind farms are permitted to connect to the national grid. 

2016-2055 

• By 2020, another 2-year oil price peak has happened, only to see prices collapse back to the $12 a 
barrel level. 

• The world economy is contracting, with firms closing and their equipment being scrapped during each 
downturn of the cycle. A limited amount of investment takes place during the recovery phase of the 
cycle but previous output levels are never achieved again. Each peak in global production, and in total 
energy use, is lower than the one ten or fifteen years previously. 

• People do what they can to meet their own needs. Energy is expensive in their own terms because 
their earnings are low. 

• A transition to low energy, labour-intensive ways of doing things takes place because money (and 
energy) for capital equipment is not available. 

• Households repair possessions as they do not have the money to dump worn or broken goods and buy 
new ones. Machines are made to last a lot longer. Cannibalisation for parts is common. 

• Travel is limited because it is expensive and people have less need to travel anyway. 

• Local and regional governments, strapped for money to pay their workers, will begin to issue their 



own currencies as happened in Argentina. 

• The Internet will be an important source of information about ways of adapting to the new conditions. 
E-commerce will be almost entirely local except for the supply of rare parts to maintain equipment 

• Local sources of energy such as biomass will be developed where possible. 

• Little used, the national electricity grid proves too expensive to maintain in view of the high cost of 
repairs and the loss of 13% of the power passing through it. 

• Local energy supplies develop that use the local electricity distribution system but not the grid. Slowly 
a new grid develops from a web of interconnecting mini-grids. 

• Almost no new building is carried on. Most of what little construction activity there is involves the 
adaptation of existing buildings for new uses, usually by the occupants and local builders, using 
recycled materials. Big houses are partitioned and  shared. 

• The massive drop in energy use removes the pressure to act to prevent climate change. 

• Localised famines develop because of the difficulties with long-distance transport 

• Transport by sea becomes more important -  and settlement patterns more coastal. Irish Rail runs its 
trains on rapeseed oil. Tractors are run on biodiesel and (a very few) cars are run on methane from 
digesters. 

• The government finds it increasingly difficult to maintain control because it has less money to spend 
and it is harder for people to travel. This gives an impetus towards a real decentralisation. 

• Very little production is based on 'new' resources. Most materials are recycled. For example, what 
little steel production is carried on is based on scrap metal. 

2055: 

• New things becoming possible with the growing sophistication of local economies. 

Key Enforced Localisation Facts in 2015

• Investment in capital projects has ceased through lack of funding 

• Interest rates increase to counter inflation caused by high fuel costs 

• Government is destabilised due to restless impoverished citizens 

• Energy prices fluctuate widely and wildly. 

• Unemployment is widespread 

• Multinationals decentralise to try and adapt to changing supply and demand 

• Construction ceases almost completely due to the high cost of materials and the large number of 
properties on the market.  

• Businesses with local suppliers and customers thrive; repair services also in demand 

• Many more people grow food for personal use 

• Local currencies develop 

• Debt crisis as home-owners caught in negative equity 



Fair Shares 

Overview 
Oil peaks in 2007, but the response to the shortage of oil is immediate. Governments realise that, without an 
international agreement to share out the limited amount of oil and gas on a non-market basis, over-high oil 
prices will threaten both oil-producing and oil-consuming countries with depression and financial ruin. 

A system called Cap and Share is put in place which adopts the position that everyone has an equal claim to be 
able to use the atmosphere as a dump for his or her greenhouse gas emissions and issues permits for them to do 
so. These permits are, in fact, an entitlement to burn the limited supply of fossil fuel. Recipients sell them 
through financial intermediaries to fuel producers who need to acquire enough to cover the emissions from 
their output. By keeping the supply of permits somewhat below the amount of fossil fuel that it would be 
possible to produce each year, the producers compete to buy the permits, bidding their price up and ensuring 
that, rather than the windfall gain from the restricted energy supplies going to them, it is shared out equally 
among the energy users. For more details of Cap and Share see http://www.capandshare.org 

Fair Shares minimises the extent of the economic decline that a reduction in fossil energy will inevitably bring 
and ensures that what energy use is possible is fairly shared out around the world. It leads to more localised, 
smaller-scale, less energy-intensive industries which enable countries and communities to survive in a far better 
state than is the case with Enforced Localisation. 

Characteristics 

Government Policies 

• The high energy prices and the certainty that they will tend to rise still further causes a rush of 
renewable energy projects to go ahead. Eirgrid is mandated to take their power. Net metering is 
introduced to encourage households to install small wind turbines and PV panels which supply power 
to the grid when it is not required for the household’s own use. 

• Every building constructed after 2008 has to be built to ZED (i.e. Zero fossil Energy Demand) 
standards. In other words, the developers have to show that it can be lit and heated without the use of 
fossil energy and that its location will still be appropriate when the cost of transport, and running a car 
becomes very much higher than at present. 

• No new contracts for major road-building projects or airport expansion are awarded. Instead, 
congestion charging is introduced where it is necessary to limit road or runway use and the proceeds 
are used to improve bus and rail transport. 

• Except where there are acute skills shortages, the recruitment of labour from outside the EU ceases. 

The Business Sector 

• Business starts to make decisions on the basis of steadily rising energy costs if they are buying power, 
and steady rising energy prices if they are selling it. Because of Ireland’s favourable renewable energy 
potential, some energy-intensive manufacturing companies move their operations here and develop 
their own supplies. 

• Irish consumer demand falls because of the increased amount of everyone’s income going to pay for 
imported energy and for emissions permits. However, this fall is offset by increased demand from 
poorer countries who are now able to afford Irish goods and by demand from the renewable energy 
sector which is developing rapidly. 



• Helped by government research contracts, Irish firms set out to develop and export new energy 
saving/generation technologies 

• Air travel becomes steadily more expensive. The tourist sector reacts by offering longer-term activity 
and special interest holidays rather than weekend breaks. 

Education 

• Third level education moves towards a distributed model with many lectures, particularly in regional 
colleges, being provided via video link. Students spend more time in self-directed study using internet 
based programmes. 

• Links are established with Colleges and Universities across the world to provide complete courses 
using various electronic media. Lectures are transmitted live to students, wherever they are, at home 
or at their local college, and they can participate by submitting questions to the lecturer and in online 
discussions afterwards. 

• Content of courses at third level is mainly vocational with particular focus in skills for growing energy 
sector. 

• Primary and Secondary education takes advantage of the many services provided by the internet but is 
focused on providing an education for life. 

Timeline for Fair Shares 

2005 - 2015 

• An international oil consumers' cartel agrees a $50 per barrel price for oil with the producers, and 
prices for gas and coal based on their historic relationship with the price of oil. It is also agreed that 
these prices will rise by 3% a year, the rate at which the output of all three fuels is to be reduced, so 
that the producers are guaranteed a constant income into the future. 

• Emissions permits are distributed worldwide for the first time, giving each person on the planet the 
right to emit the amount of carbon dioxide released by one tonne of oil or the equivalent in coal or gas 
a year. Recipients sell them immediately and receive over $200, making the effective price of oil $80 a 
barrel, since each tonne of oil is equivalent to 7.2 barrels. 

• Electricity interconnector to Wales completed, allowing rapid increase in the number of windfarms 
connected to the grid as surplus power can now be exported and power from Britain brought in when 
wind in Ireland drops. 

• Massive increase in demand for consumer goods and foodstuffs from the poorer parts of the world, 
where the sale of emissions permits has effectively doubled the incomes of the poorest people. 

• Farmers benefit from higher food prices but cut back on fertiliser applications due to high cost. 

• Inflation tops 10% as higher energy costs work their way through the European economy. Salaries and 
wages fail to keep up although demand for labour is high. 

• House prices tend to fall as people have less money left over to pay rent or a mortgage once their basic 
needs are met. Energy rating, introduced in 2006, means that the price of big houses and poorly 
insulated ones fall by above-average amounts. So do the prices of houses far from employment centres 
and those of holiday homes. 

• Activity in the house construction sector declines. Many small companies are established to assess 
exactly where a house is wasting energy and to undertake remedial measures. 



• Car sales fall and the market moves to lower engine sizes. 

• Home generated electricity can now be sold back to the grid but the income from it is taxed. . 

• Community buying systems develop, based on the internet, for goods that have to be imported. 

• Car sharing schemes become the norm. 

2016 - 2035 

• Energy prices still rising at 6% a year relative to incomes. 

• Number of cars on roads continues to fall. Bus and train services become more frequent. Cycling 
returning to levels last seen in the 1950s. 

• Network of regional factories set up to convert forest thinnings and other biomass into ethanol for use 
in cars. The yield is boosted by adding hydrogen made using surplus wind electricity. 

• Tidal lagoon developed in Galway Bay to feed electricity into the grid. Massive developments in 
offshore windfarms. 

• Horse breeders find that it is more profitable to breed heavy horses for use in city deliveries and on 
farms than to produce show-jumpers and racers. 

• Many communities set up ESCos – energy supply companies, to provide themselves with heat, light, 
cooling and vehicle fuels from local resources. Legislation passed which enables local authorities to 
take over the electricity distribution networks in their areas for use by ESCos so that the latter do not 
have to install their own sets of wires. 

• Air travel becomes too expensive for casual use. Sections of Dublin airport are taken out of use. Excess 
capacity in the hotel sector. Many hotels close. 

• Out-of-town shopping centres with poor public transport links suffer declining sales. Ireland turns out 
to be seriously over-shopped and many outlets close, particularly those selling inessentials. The rentals 
charged on retail properties plummet. All shops now offer delivery services because of the growing 
number of customers without cars. 

• Bakeries distributing over wide areas replaced by local ones. Local breweries and brew-pubs flourish. 

• The number of people employed in horticulture begins to rise as Irish produce replaces imports. Most 
livestock farms have biogas digesters. 

• Plastic packaging becomes progressively expensive. Non-returnable glass containers are banned. An 
EU directive standardises the sizes and shapes of glass bottles and jars, limiting the total number to 60. 
An Irish law is passed making it compulsory for a returnable deposit to be charged on glass containers 
and several small companies are set up to collect glass containers from shops, sort and wash them, and 
supply them to local food and drink manufacturers. 

2036 - 2055: 

• Energy prices still increasing at 6% a year in relation to wages. As a result, by 2042 it takes eight times 
as long to earn enough money to buy a unit of electricity than in 2006. Petrol and diesel prices have 
risen by even more as alternative ways of powering road vehicles, trains, ships and aircraft are still 
inefficient and expensive. 

• Sail-wing ships increasingly used to carry freight around the world. Airfreight now too costly for all 
but exceptionally high value items. IKEA goes into liquidation. Production becomes smaller scale and 
more local but computer-controlled machinery gives the flexibility for a wide range of products to be 
made economically in one factory. 

• Jobs are still plentiful as people are increasingly being used instead of machines. Range of consumer 



durables becomes more limited and customers look for long-life products which can be readily 
repaired. When non-EU products are offered, they are suspicious because they worry about the 
availability of spare parts in a few years’ time. 

• Sales of processed food fall as more preparation work is done at home. Richer people take on servants. 
Fewer and fewer people live alone because of the cost of running a house. It becomes common for 
older, unattached people to share a house just as young people do today. 

• Many isolated houses are boarded up and abandoned. However, most people want a garden to grow 
some of their food and councils are compelled to provide allotments. 

• Arable farmers switch to no-till methods of production and use horses rather than tractors for field 
work. Many more people are employed on all farms and a more diverse range of crops and animals are 
kept. 

• Very few people can afford their own cars. Instead, older people belong to car clubs and hire 
electrically-powered models when they need to go somewhere without adequate public transport. 
Younger people cycle. 

Key Fair Shares Facts in 2015 

Government Policies 

• Maintaining economy on even keel the priority 

• Little money to invest as being used to purchase energy permits. 

• Home generated electricity can now be sold back to the grid but is taxed as income.

Economy 

• Energy prices have grown at 6% per year since 2005 

• Petrol prices have increased by 80% since then 

• Electricity prices have also increased by 80% 

• Inflation tops 10% as higher energy costs work their way through the European economy. Salaries and 
wages fail to keep up although demand for labour is high. 

Business 

• Renewables are now 30% of energy generation, much of it individual or locally generated 

• Resurgence of local business with lower overheads than global corporations 

Households 

• Plastic packaging becomes progressively expensive. Non-returnable glass & aluminium containers are 
banned 

• Dramatic decrease in number of cars on the road 

• Decline in number of single person households 

Culture

What are we eating? 

• More local & seasonal due to increase in transport costs. 

• Semi-organic cabbage (fertilizers and pesticides expensive) 



• Irish farmed fish 

• Pasta (dried) produced in Ireland 

• Oranges from Spain (by boat) 

What are we watching? 

• Ground Force are now converting gardens for vegetable growing 

• Community TV 

• Neighbours from Heaven 

Most popular Websites 

• www.sharensave.org 

• www.c&c.gov.ie 

• www.bus&rail_timetables.ie 

What are we selling 

• Cold press for rapeseed. 

• Wood burning stoves for sale, conversions from beer barrels add style. 

• Turnips in exchange for 1/2 ton of topsoil 

• For sale, 10 boxes of Organic Apples. 

Headlines 
Census shows poverty halved in last five years - Those previously on the poverty line are well suited to 
making the best of tight times and do better than the middle class unprepared for making do with very little. 

Out of town shopping centre bankrupt - People can no longer want to make a special journey just to do 
the shopping - they want to combine many tasks for each journey so prefer going to a town or city. 

Crack down on loan sharks intimidation of pensioners for their permits - Everyone has emissions 
permits to sell and older people do not always understand their value or how to sell them. 

Kilkenny farmers' market raided - Farmers' Markets are now found in all towns but this makes it hard to 
check everyone is paying their taxes! 

Tenant farming is new form of slavery - The rich are always with us. The rich have land and use tenant 
farmers to work the land. In some cases they offer very little to the tenant farmers. 

Salmon caught in Liffey again - Lack of waste has reduced the pollution going into the river that flows 
through Dublin, enough that salmon are now using the river again. 

100mpg family car launched - There are still people who can afford new cars but there has not been 
significant development in car technology because of lower demand. 

Return to sail - Sailing ships are a cheap form of transport and ships are being retrofitted with sail to to used 
when conditions allow. 

Road deaths fall again - Less cars, less danger. 



Appendix 2

The Thinking behind Chapter 5

If the four scenarios developed in 2005 are reviewed from a 2007 standpoint, it becomes apparent that 
Business-as-Usual no longer applies since the assumption on which it was based  - that there would be cheap, 
steadily-expanding supplies of oil and gas for at least the next 25 years – now seems totally unrealistic. While 
no-one knows what will happen in the next quarter-century, if the global economy remains buoyant it seems 
highly unlikely that oil prices will drop back quickly to a $30-a-barrel level, and that the Irish economy will 
expand itself and its energy use steadily from then on until 2030, with only modest rises in the price it pays for 
its energy for the next quarter century. The main change in the two years since the project began, however, is 
not the higher energy prices themselves but the new attitudes they, and the realisation that serious steps have 
to be taken to limit climate change, have generated. The need for energy saving and the increased use of 
renewable energy is now accepted and non-controversial at all levels  Some businesses are apparentlyi working 
on the assumption that oil prices will rise by as much as 10% a year and are investing accordingly. As a result, a 
Business as Usual scenario developed today would have many features of Enlightened Transition.

It is, however, still uncertain when the peak in global oil and gas output will occur, although there are many 
indications that it could be sooner rather than later in our 25-year span. This uncertainty  means that we still 
have three plausible scenarios left.  Of the three, an Enforced Localisation path seems the most likely. This is 
not just because, if the oil peak occurs soon, the world community seems highly unlikely to put the rationing 
system required by Fair Shares into place, but also because a global depression could be initiated by something 
we specifically excluded from our scenarios, such as the collapse of the US dollar.

Enforced Localisation is a default position in which countries and companies would have little freedom of 
action. They would be swept along by market forces and, unless they acted collectively to change those forces, 
there would be little they could do to ameliorate a grim situation. Yet if they did act to change the way the 
market operated, then the Enforced Localisation scenario would end and, depending on whether the peak in 
fossil energy production had been reached, Ireland would move into a Fair Shares or an Enlightened Transition 
scenario.

This chapter therefore concentrates on Fair Shares and Enlightened Transition, and attempts to project how 
the various commercial sectors of the Irish economy might develop under either of them.  It seems to us that 
the sensible course for any nation is to proceed with a rapid and determined Enlightened Transition strategy 
and to be prepared to enter into international negotiations to move to a Fair Shares  path  as soon as the energy 
decline becomes apparent and the distribution of fossil fuels can no longer be left to market forces. 

The key sector in both scenarios is, of course, energy supply, so this is where we start our sectoral analysis. In 
both scenarios, fossil energy prices rise rapidly in real terms over the next 25 years. With Fair Shares, the 
decline in oil supplies as a result of resource depletion brings the rise about; in the case of Enlightened 
Transition, it is the measures taken in anticipation of the decline in oil and gas output coupled with the tight 
restrictions on greenhouse gas emissions needed to limit climate change. In both scenarios, the world market 
price of coal may not rise to the same extent as oil and gas because of its greater availability but its effective 
price within the EU will increase because of the restrictions placed on its use by the EU’s Emissions Trading 
System.1

1This requires those burning coal to use more emissions permits than they would need to get the same amount of energy from oil or gas and the 
cost of the additional permits could remove most of any price advantage coal might otherwise have had. It is true that several large firms including 



These rising fossil fuel prices and emissions permit costs will make non-fossil sources more 
price-competitive and Irish energy suppliers will become increasingly interested in using them 
to supply their customers. Indeed, the price rises which have taken place so far have already 
enabled some renewables to out-compete their fossil equivalents. For example, the rise in the 
price of heating oil has meant that it now costs twice as much to heat one’s home with it as it 
does with wood pelletsii. 

Electricity production, transport and heating (including process heating) each have a roughly 
equal fossil energy requirement in Ireland, as the bar chart below shows. This chapter therefore 
assesses how these needs might be met in different ways because of : 

 the switch to renewable energy sources as the cost of emissions permits and of fossil 
fuels rise, and also in response to 

 consumers’ efforts to save money by using less and less energy as, regardless of source, 
it becomes increasingly expensive. 

The discussion then looks at the knock-on effects that the changes in the availability of energy 
and its price in relation to the price of labour can be expected to have on the other sectors of 
the economy – transport, agriculture, construction and manufacturing. The net effects of these 
changes on the way people live their lives are explored in a later chapter. 

Alstom and Vattenfall are developing processes for sequestering the carbon dioxide produced when coal is burned but these 
processes will not be used unless their cost per tonne of CO2 sequestered is less than the current cost of a permit to emit a 
tonne. Sequestering also requires energy, and can reduce the net amount of useful energy obtained when coal is burned by as 
much as 28%.. See: Carbon Capture and Storage from Fossil Fuel Use, Howard Herzog and Dan Golomb, Massachusetts Institute of 
Technology Laboratory for Energy and the Environment, 2003.
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A. The energy supply sector. 

1. Electricity Production and Distribution. 

The present situation

In a recent week selected at random, that beginning 31 July, 2006, the minimum amount of 
electricity Ireland took from the wind was 18MW, the average was 132MW and the maximum 
426MWiii. This shows the variability of wind energy supply with which the grid has to cope. 
The maximum demand that week peaked at 3,575MW at 12:30 on 4 August. Of this, wind was 
contributing 108MW (3%) and 284MW were being imported across the interconnector from 
Northern Ireland.
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Illustration 1: The demand for energy from the transport sector more than doubled 
between 1990 and 2004 and there was also a big increase in electricity consumption. As 
a result, the number of tonnes of oil or its equivalent in gas or coal required to provide 
Ireland with its heat, electricity, and transport became roughly equal by 2004. Source: 
SEI, Energy in Ireland, 2006. 



Station Owner
Capacity
(in MW) Fuel Type

Efficiency
%

plant supplied
Notes

West Offaly 
Power ESB 150 Peat 37      31.8

Lough Ree 
Power ESB 100 Peat 37      31.8

Moneypoint ESB 915 Coal 34      29.2
Tarbert ESB 620 Oil Due to close 2010
Great Island ESB 240 Oil
Aghada ESB 525 Gas

Poolbeg ESB 1,020 Oil and 
Gas

North Wall ESB 266 Oil and 
Gas

Marina ESB 115 Gas

Edenderry Edenderry 
Power 120 Peat 37     31.8

May close 2015 when subsidy for 
burning peat may end. Wants to co-
fuel with biomass

Huntstown Viridian 345 Gas 55      47.3 2nd phase due 2007

Ringsend
ESB/Royal 

Bank of 
Scotland 

400 Gas 80% owned by ESB. Can also burn 
oil

Tynagh Tynagh 
Energy 400 Gas 80% owned by Gama Construction

Aughinish Aughinish 
Alumina  40 Gas          80

Electricity from 150MW CHP plant. 
Only surplus to process needs fed 
into grid

Over a whole year about 91% of Ireland’s electricity still comes from the 14 fossil-fuel-fired 
power stations listed in the table above. They put their output into the transmission side of the 
electricity grid which carries it to over a hundred sub-stations around the country where the 
voltage is reduced and the electricity is fed into the distribution grid which takes it to 
consumers. The remaining 9% of the country’s electricity demand comes from relatively small 
and dispersed renewable sources, such as the windfarms and the ESB's hydro stations. The 
biggest of these is Ardnacrusha with an output of 86MW, less than 2% of the total national 
generating capacity and a tenth of that of the biggest fossil station, Moneypoint. The biggest 
windfarm is Meentycat, Co. Donegal, with an installed capacity of 72.4MWiv. Its annual output 
is equivalent to a 60MW hydro station (due to the relative difference between the wind and 
water resources), and equivalent to the output of a 36MW thermal station.

The table also shows the proportion of fossil fuel energy that each station converts into 
electricity and the amount that actually reaches the customer after allowance has been made for 
the loss of roughly 14% of the powerv as it passes through the grid to customers. The losses 
associated with the transformation of primary energy to electricity amounted to 20% of 
Ireland's total primary energy requirement (TPER), some 3,002 ktoe in 2004. Such massive 
inefficiency2 was tolerable in an era of very cheap fossil fuel but will not survive once alternative 

2 The ESB rejects the word 'inefficiency' in relation to these losses. It points out that it was thermodynamically impossible to 
improve the amount of electricity produced in its stations given their operating temperatures. This may be true, but 
nevertheless, a lot of low grade heat was released into the environment which could have been used for domestic, 
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electricity sources become available. Higher fuel prices, greenhouse gas emission limits and the 
inefficiency of using fuel in a way in which wastes over half of the energy it contains will make 
the continuation of the concentration of the majority of power generation on a very few sites 
inconceivable. The existing fossil-fuel-fired power stations are unlikely to be replaced as they 
come to the end of their design lives over the next thirty years. 

agricultural and industrial heating if a combined heat and power (CHP) approach had been used. Moreover, the efficiency 
of the Moneypoint station could be raised from 34% to around 55% if it was re-equipped to operate at much higher 
temperatures. 
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Illustration 2: Power generation in Ireland is becoming more efficient in terms of the proportion 
of the energy in its fuels that it turns into electricity. This is largely due to the introduction of 
higher efficiency natural gas plants but the increase in production from renewable sources 
played a part. The sharp rise in 2002 (from 35% to 37%) was accounted for, principally, by the 
coming on stream of new CCGT plant (392 MW in August 2002 and 343 MW in November 
2002) and the increase in imports of electricity relative to 2001. The trend continued in 2003 
with the efficiency of electricity supply increasing to 40% resulting from a full year with the two 
new CCGT plants in operation in addition to increased imports of electricity. Source: SEI.

Shared Characteristics

Diversification of Electricity network
Diversification of Energy supply
Change in energy usage 
characteristics
Rise in price of all forms of energy 
but fossil-fuel based generally more 
expensive than renewable.

Enlightened Transition
Low or zero economic growth
Investment in large scale solutions
Increase in local economy
Hi tech solutions
Smart Metering

Fair Shares
Zero or negative growth
Strong local economy
Low tech solutions
Investment in local solutions
Home built micro hydro/wind/solar



Energy sources for electricity under Enlightened Transition

a) Urban power supplies
As time and money would be available, large-scale solutions can be developed.  However, the 
only large-scale-in-one-place sources of electricity likely to be developed in Europe over the 
next 25 years are nuclear energy and the network of offshore wind farms envisaged by 
Airtricity in Illustration 3 below. At present, the accepted view is that Ireland is unlikely to 
build a nuclear station itself because the size of one, at around 1,000MW, is too large to be 
accommodated into the all-island grid since it would need to be backed up with 1,000MW of 
conventional generating capacity which could be quickly brought into use whenever the nuclear 
station tripped or had to be taken out of service. In a larger grid than Ireland's, this back-up 
capacity could be shared with other power stations, since they would be unlikely to all fail at 
once but here an uneconomically large amount of “spinning reserve” would have to be kept 
available specifically for the nuclear station. Effectively, the cost of providing the back-up 
would have to be added to the cost of building the nuclear station. 

However, this does not rule out the nuclear option because nuclear technology is changing and 
pebble-bed reactors, which are claimed to be much safer than the conventional type, are being 
offered with capacities similar to the recently-built gas and peat stations. But pebble-bed 
reactors would not provide a sustainable electricity supply. There is only a limited amount of 
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Illustration 3: The red lines show the routes proposed for the electricity 
super-grid envisaged by Airtricity. The yellow lines represent possible 
chains of offshore windfarms. Offshore wave and tidal current generators 
are likely to feed into this grid, which will be connected to the national grids 
of several countries. 



uranium ore in the world that is rich enough, with present technologies, to allow more energy 
to be produced by the whole nuclear process than the process itself consumes. This ore might 
be enough to supply the world's total current electricity demand for about six yearsvi. 
Moreover, because of the amount of fossil fuel and fluorine used in the enrichment process, 
significant quantities of greenhouse gases are released. As a result, nuclear energy is by no 
means a 'climate-friendly' technology and, since the problems of disposing of its wastevii have 
not yet been solved either, it cannot be regarded as anything other than a temporary, stop-gap 
solution attractive to people desperate for a centralised, top-down electricity supply system to 
continue. But regardless of whether Ireland goes nuclear itself, it will inevitably import nuclear 
electricity through the two planned interconnectors with Britain.
The other major bulk source of electricity is likely to be the network of offshore windfarms 
envisaged by Airtricity. As shown in Illustration 3, these would be linked by a high voltage 
direct current undersea grid stretching from the Atlantic through the North Sea to the Baltic. 
This should provide a continuous supply of power except in exceptional circumstances as 
studies have shown that when one windfarm is not producing because it is becalmed, its 
counterpart a thousand kilometres away almost certainly will be generating because it will be in 
a different weather zone. Tidal flow turbines, some attached to the windturbine towers 
themselves, would also use this grid, as would wave power generators like the WaveBob. 
Unless such a network is built, countries which get more than 20% of their electricity from the 
wind would have to fall back on largely fossil sources of power such as gas during windless 
periods or, alternatively, store electricity e.g. in flow batteries or by using it to pump water 
into a high-level reservoir and then discharging the water through a turbine to re-generate 
electricity in calm periods. The ESB already stores electricity this way at Turlough Hill. The use 
of pumped storage and flow batteries both involve energy losses of around 30%. Moreover, 
both take a lot of energy and money to build. Electricity supply must be matched to demand on 
a second-by-second basis within any generating area (including Europe). Regardless of how 
“smooth” the wind electricity output across Europe might be, it will generally not match 
electricity demand. Therefore it will have to be buffered using some form of electricity storage.
The Airtricity plan assumes that the total cost of building and operating its undersea grid is less 
than the total cost of ensuring continuity of supply in other ways. This assumption needs to be 
tested. However, whatever the result, if a continuous supply of electricity is delivered to the 
national transmission grid by the undersea grid and the two planned interconnectors or assured 
by the construction of national-level storage capacity, it will not be cheap. As a result, it will 
only be used by those with no other electricity options. The users with no options will be 
largely in the bigger urban centres.
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b) Rural power supplies
The high prices for power from nuclear, offshore wind and the sequestering fossil stations will 
create the opportunity for the local generation of electricity using local resources such as 
biomass, biogas, wind and solar PV, wherever these resources exist – which is mainly the rural 
areas. The amount of power available from each source is small. This not only makes their 
development unsuited to large centralised companies but also means that the electricity they 
produce should not be transformed to a high voltage and sold at a wholesale price into the 
transmission side of the grid. When not produced by the consumers themselves, the renewable-
sourced power could, and should, be sold direct to local consumers for the full retail price, 
with high-cost supplies from the transmission side of the grid being used largely for back-up. 
We envisage local authorities or partnership companies developing plans to set up community-
owned ESCos to take over responsibility for the electricity supply in areas served by particular 
electricity sub-stations. Their proposals are likely to involve the ESCo leasing, at a peppercorn 
rent, all the distribution system downstream of the sub-station and then entering into a contract 
with ESB Networks or another contractor for its maintenance and, where necessary, 
improvement and extension. 
The ESCos will then either develop some of the renewable energy resources of their areas 
themselves or enter into contracts with other parties for their development. We expect that, 
quite frequently, these energy developments will be tied in to, say, the provision of power, 
heat and cooling for a new factory or hospital, the project providing the impetus and base-load 
for a scheme which services the wider community as well. This is essentially what happened in 
Woking in England where the borough council took advantage to the re-development of the 
town centre to set up an ESCo which now supplies the Civic Offices, a new 161 bedroom 
hotel, another hotel, a conference and events centre, a bar, a nightclub and an bowling alley 
with heat, hot water and electricity. Surplus power is exported to other local buildings and the 
council's sheltered housing over public wiresviii. 
Indeed, just as factories were located beside water-power sources in the early years of the 
Industrial Revolution, we expect that businesses using significant quantities of energy will move 
to where renewable sources are available and enter into long-term contracts with those 
developing them. This will seem a better option for some firms than buying their energy at the 
variable, fossil-fuel-based prices demanded by large-scale suppliers using the transmission grid. 
To some extent, this trend is already apparent in Iceland, where several large aluminium 
smelters have been located to use the island's geo-thermal power instead of the more usual coal. 
The ESCos will draw on several sources for their electricity, three of which - small scale hydro, 
and CHP from biogas and from biomass - have the potential to provide a continuous supply of 
power without storage capacity being required. The ESCos' cheapest power source will almost 
certainly be the wind but that supply would obviously be intermittent. It would therefore make 
sense for an ESCo to have a variable tariff and to supply wind electricity at the lowest rate 
whenever it was available. This would give its customers the option of using the cheap power 
for such things as water heating, storage heaters, refrigeration and the batteries of electric cars 
when it was available and of switching off those uses when other power sources had to be used 
and the price rose. 
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In effect, selling wind power this way passes the burden of the cost of electricity storage on to 
the consumer. The technology for such a system is well worked out. Information on the price 
of the power would be sent to a computerised  “smart” meter in the customer’s premises by a 
broadband-over-powerline system. This would allow several prices to be charged for power 
and for the customer’s meter to be programmed to respond to each one.  Enel, a large Italian 
utility with over 27 million customers installed smart meters for all its customers between 2000 
and 2005 at a cost of €2.1 billion. The meters communicate over a low voltage power line and 
allow the company to turn power  to a customer on and off remotely, to  read usage 
information from the meter, to detect a service outage or the unauthorised use of electricity, to 
change the maximum amount of electricity that a customer can demand at any time; and 
remotely change the meter's billing plan from credit to prepay as well as from flat-rate to multi-
tariff. Enel has estimated the savings from the system at €500 million a yearix. 

When wind was not available, the ESCo would fall back its other sources or its storage capacity, 
all of which would deliver more expensive electricity than the wind. Whenever these sources 
were inadequate, it would turn to the transmission grid for the shortfall.

c) The effect on the transmission grid

The transmission side of the grid cost €255.54 million to run in 2005, including depreciation, 
equivalent to 0.94 cents for each kilowatt-hour passing through itx. This is a significant sum 
since the price paid for wind energy in 2006 was 5.7 cents per kWh. Almost all the grid’s costs 
are fixed – in other words, they are not dependent on the amount of power passing through the 
system. Consequently, if the amount of electricity using the transmission grid fell as local 
generation developed, the costs per unit would rise and, assuming that these costs continued to 
be charged to those transmitting power and not spread more widely, this would make the 
offshore wind and nuclear producers less able to compete with the smaller local rural ones. A 
vicious circle might develop, with low power volumes passing through the transmission grid 
leading to higher transmission charges and thus even lower volumes. 

There are at least three ways of handling this problem. One is to recognise that a centralised 
transmission and distribution network will continue to be needed as it stabilises power system 
operation greatly, regardless of electricity source, and to charge the ESCos for the benefits it 
brings them by enhancing the security of their local supplies. Another would be to maintain 
volumes by using the grid to carry cheap but intermittent wind and wave electricity to people's 
homes to run heat pumps. Those using these supplies would need some form of non-electrical 
stand-by heating or an effective heat store. Another solution would be to have the ESCos locate 
flow batteries at substations to allow them to take in electricity at night when the lines are 
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Illustration 5: How the electricity price paid by the consumer breaks down. Eliminating 
the transmission element should allow 20% higher prices to be paid to electricity 
producers. Source: Future Energy Policy in Ireland, Irish Academy of Engineering, 
2006. 



traditionally lightly loaded. This, combined with local generation, would greatly reduce the 
need for transmission system upgrades and thus reduce the fixed costs that the grid operator has 
to cover. 

Whatever the solution, it does not make energy or economic sense to try to operate a 
centralised electricity transmission and distribution system developed for much cheaper fossil 
prices and a particular set of historical circumstances in the way it has always been run in the 
past. Attempts to do so will delay the development of local energy supplies while at the same 
time preventing Irish companies becoming leaders in the new technologies required for the 
local systems. 

To some extent, the two-price electricity market we expect has already developed. While the 
price being paid to large windfarms was 5.7 cents/kWh in September 2006, the price being 
offered to gas-fired power stations for 2007 was 8.64 cents, a full 50% more. True, this is not 
comparing like with like because the gas-fired power was always available whereas the wind 
was obviously not. However, this price gap will only grow until it is enough to cover the cost of 
providing the additional storage, interconnection and demand-side management “kit” required 
for higher penetrations of wind and wave power, whether this equipment is installed by an 
ESCo or Eirgrid itself.

Conclusions: 
We expect two distinct electricity markets to emerge, one largely urban, the other largely 
rural, unless this is blocked by the Commission for Energy Regulation. The urban market will 
be supplied through the transmission side of the electricity grid by windfarms, onshore and 
offshore, scattered along the coasts of Europe, imported nuclear power and from a declining 
number of ageing fossil-fuel-fired stations in Ireland and elsewhere plus an increasing number of 
new coal stations which will operate at very high temperatures and sequestrate their carbon 
dioxide emissions. This power will be expensive because of line losses, the capital cost of the 
offshore windfarms and of the massive trans-European undersea grid required to link them up, 
plus the high price of the fuels used by the non-sequestering fossil stations and of the emissions 
permits they will require.  Cheaper power will be available in many rural areas. This will be 
supplied by community-based, and possibly community-owned Energy Supply Companies 
(ESCos) which will draw their supplies from a variety of small-scale local sources and supply 
their customers through their own networks. These networks will be linked to the transmission 
grid but they will use this largely for back-up, although some ESCos may sell power into the 
grid when high prices are available at peak times. 

Solutions for Fair Shares 

Urban power supplies 

With demand flattening and less capital and energy to invest in building  additional capacity or 
modifying the grid, urban areas will remain largely dependant on the grid. The emphasis will be 
on lower cost, smaller scale solutions to immediate needs. Private, single house solar and wind-
turbine roof-top installations will be made by those who can afford it. 
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Energy sources for heating, both scenarios
As the price of electricity rises, people will increasingly wish to use it only for processes which 
it can perform particularly well. These will include lighting, motors, and electronic equipment 
and some heating applications where heat is applied to a limited area, or only a small quantity is 
required. In the home, for example, microwave ovens, toasters, kettles and breadmaking 
machines will still be used, and electricity will obviously turn the drums of washing machines. 
However, except when cheap wind electricity is available, it will not be used to heat the water 
for the washing machine, or for washing up and baths. Some refrigerators and cold stores may 
manage without it too, simply by using a source of heat instead, using the technology once 
applied by gas- and kerosene-powered refrigerators. In industry, processes like induction 
heating will persist, but most plants which use currently use oil or gas to provide process heat 
will look for renewable sources of these. Food processors, for example, will develop biomass-
fired CHP plants in conjunction with the local ESCo to get the heat needed for cooking and 
sterilisation . 
It will become very rare for electricity to be used for space heating, an activity once described 
as “like using a chainsaw to cut butter”, except when used in energy-efficient heat pumps. 
Biomass or biogas CHP plants will be developed instead and experience in Germany and 
Austria has shown that it is financially feasible to install district heating systems based on CHP 
to serve existing properties. However, the market for heat can be expected to decline as people 
insulate their properties better and also turn to solar panels on their roofs coupled to insulated 
heat stores. This is just as well since the best current estimatexi is that Ireland has a biomass 
energy supply potential of around 47 million PJ, the equivalent of 1.1 million tonnes of oil 
equivalent. This is less than a quarter of Ireland's total heat demand, which, according to 
Illustration 1, is around 5 million tonnes of oil equivalent. Of this, 20PJ might come from 
wood waste and forest thinnings, 18PJ from straw and 9PJ from 50,000 hectares of short 
rotation coppice. This last figure seems conservative as there would be the potential for ten 
times as much land to be used for coppice. Nevertheless, even if biomass supplied 130 PJ, it 
would not match this country's current heat demand. 
Burning the biomass directly, as, say, wood chip will not be the preferred option. Increasingly, 
organic materials will be refined to extract as many of their constituents as possible and the 
constituents will be used as feedstock for other processes, such as the manufacture of plastics 
and other materials currently made from oil. Only the least valuable components will be 
burned, perhaps after being converted into biogas first. The advantage of biogas is its high 
energy yield per hectare. Digesting a high-yielding crop like miscanthus can produce 42,000 to 
62,000 kWh per hectare whereas  biomass–to-liquid, the so-called second-generation liquid 
biofuels which break down cellulose, can only produce 33,600 kWhxii . Bioethanol from sugar 
beet yields only 2,400 kWh net per hectare. Biogas is typically 55% methane and 45% carbon 
dioxide with traces of hydrogen sulphide. It is usually scrubbed to remove the hydrogen 
sulphide and most of the CO2. It can then be burned in a CHP plant or compressed and used as 
a motor fuel, replacing compressed natural gas on which 6 million vehicles around the world 
already run.  Petrol cars are easily converted. Use as a motor fuel is biogas's highest value 
application but it can also be pumped to people's houses and used in micro CHP plants there, or 
burned in district heating systems. The table below gives some of the small-scale CHP options. 
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CHP technology Proportion of 
fuel’s energy 
actually used 

Heat:Electricity ratio Electricity output 
range
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Combined cycle gas 
turbine burning biogas

 80-90% As low as 0.7:1 10MW and 
upwards

Gas turbine burning 
biogas

80% As low as 1.6:1 0.5MW and 
upwards

Boiler burning biomass 
with Stirling engine-
powered generator

86% New technology, only 
6:1 at present. See: 
http://www.bios-
bioenergy.at/bios01/bi
omass/en/stirling.html

250kw

Petrol-type engine 
burning biogas

 75-80% As low as 1.1:1 4MW and below

Single house-sized 
mini-CHP burning 
biogas

80-85% 2:1 5kW

Change in Energy Use Characteristics (Both Scenarios) 
At present we can choose between using standard priced energy during the day or cheaper 
energy at night. In the future we will have a much wide range of choices and the way we use 
energy will change as a result.  For example, a household is likely to have has a smart meter 
which charges a variable tariff not only depending on the time of day but also on the real time 
demand on the grid. They are also likely to have solar panels on the roof heating water and their 
own small wind generator. These would all be connected to smart meter that decides when to 
turn on and turn of appliances. As a result, the washing machine turns on automatically when 
the price drops to a level set by the householder. This could well be zero if they are prepared to 
wait for a windy or sunny day. Habits will change to make best use of energy when it is cheap 
and avoid using it when it is expensive, making it possible to utilise a much higher proportion of 
intermittent energy. 
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Illustration 6: The first arrow shows the result if biomass is used only to generate electricity - 60% of its 
energy is wasted. The second arrow shows the result if it is used to generate heat - losses fall to 15% 
The third arrow shows the outcome if both heat and electricity are generated. The losses stay at 15% 
but 25% of the energy gets turned into its premium form, electricity. 



Conclusions (Enlightened Transition) 
We expect two distinct electricity markets to emerge, one largely urban, the other largely 
rural, unless this is blocked by the Commission for Energy Regulation. The urban market will 
be supplied through the transmission side of the electricity grid by windfarms, onshore and 
offshore, scattered along the coasts of Europe, imported nuclear power and from a declining 
number of ageing fossil-fuel-fired stations in Ireland and elsewhere plus an increasing number of 
new coal stations which will operate at very high temperatures and sequestrate their carbon 
dioxide emissions. This power will be expensive because of line losses, the capital cost of the 
offshore windfarms and of the massive trans-European undersea grid required to link them up, 
plus the high price of the fuels used by the non-sequestering fossil stations and of the emissions 
permits they will require. Cheaper power will be available in many rural areas. This will be 
supplied by community-based, and possibly community-owned Energy Supply Companies 
(ESCos) which will draw their supplies from a variety of small-scale local sources and supply 
their customers through their own networks. These networks will be linked to the transmission 
grid but they will use this largely for back-up, although some ESCos may sell power into the 
grid when high prices are available at peak times. 
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B. The Transport and Tourism Sector

The present situation 

Oil is a very convenient concentrated form of energy for transport and producing adequate 
supplies of acceptable substitutes for it from renewable resources on the required scale is going 
to be very difficult . Some people would say the task is impossible. A massive capital investment 
- that is, an investment from the declining stock of fossil energy - will certainly be required. 

If the supply of the substitutes is inadequate both to make up for the decline in oil production, 
which could fall by between 4-6% a year, and the world's rising oil demand, which is increasing 
at 2-3% a year at present, prices will have to rise enough to choke off some of the demand so 
that supply and demand balance. These price rises are likely to be considerable and will 
eliminate the least valuable uses of oil. The various components of transport sector are going to 
have to compete for supplies not only with each other but with the other uses specified in 
Illustration 1. Since most of the transport oil is used by road vehicles and the majority of that is 
used for moving people from place to place, (See Illustration 2) it seems likely that this is where 
the heaviest reductions will take place. However, the demand for transport is likely to decrease 
under most scenarios. 
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Scenario Characteristics for the Transport Sector

Shared Characteristics

Reduced demand for air travel as 
price of fuel increases

Enlightened Transition
Number of journeys slightly reduced but distance 
travelled by goods much more significantly 
reduced.
Better mix of transport modes

Fair Shares
All forms of demand for transport significantly 
reduced
Private car ownership becomes a luxury



3. Future transport energy sources – both scenarios

The potential oil substitutes for transport are: biogas, biodiesel, bioethanol and electricity from 
the wind. The latter can be used in two ways: it can be stored in batteries or it can be used to 
make hydrogen which is then burned in vehicles. We will discuss these in turn. However, it 
should be noted that none of these substitutes is particularly suited to powering jet aircraft, 
which are taking an increasingly large share of the oil burned around the world (See Illustration 
3). Aviation is therefore more seriously exposed to the effects of limited oil supplies than any 
other form of transport.

Biofuels 

(a) Biodiesel as a diesel substitute
Most attention in Ireland so far has been given to the production of biodiesel from rapeseed oil. 
A hectare of land can produce 1,100 kg of rape oil which is roughly equivalent to a tonne of 
mineral diesel fuel. Since the Irish transport system burns over 2 million tonnes of mineral 
diesel annually, 2 million hectares would be needed to produce enough rape oil to replace it. 
This is five times more land than the country currently has under arable cultivation. But rape, a 
member of the cabbage family, cannot be grown continuously in the same place without pests 
and diseases building up. If a four-year rotation was used, Ireland would have to have twenty 
times more land under arable crops than it does at present to produce the oil for its diesel-
powered vehicle fleet. Even if that amount of land was available, even more land would be 
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Illustration 7: At around 1,100 litres per hectare, rape gives the highest oil yield of any oil crop that can be grown in 
Irish conditions to produce biodiesel. Hemp, another potential oil crop but not shown here, would give between 550 
and 925 litres of oil per hectare but probably has more valuable bi-products  Beet is the highest yielding current 
Irish crop for ethanol production. Source: Fulton, L.F., T. Howes and J. Hardy (2004) Biofuels for Transport: An 
International Perspective. International Energy Agency. Paris, 2004. 



needed to grow extra rape oil to power the machinery used to till the rape fields and process 
the crop. Also, because natural gas is used to make fertilizer for rape, we would still be using a 
lot of fossil energy to produce the bio-energy version. 

Hemp is also a potential oil crop. It is well suited to the Irish climate and can produce between 
1.5 and 2.5 tonnes of seed a year per hectarexiii. The oil content of the seed is between 25 and 
35%, giving a yield, at best, of 875kg of oil a year, less than rape. However the bi-products 
from the hemp are much more valuable, as can be seen from the chart on page MM. Some 
estimates suggest that 50,000 items are made world wide from hemp fibres and seed. 
Moreover, it is less demanding a crop than rape and less liable to pests. 

The fundamental problem with rape, hemp and all the other plants that could be grown in 
Ireland to produce oil is that they are annuals or biennials and thus take a lot of energy to grow. 
The Energy Return On Energy Invested (EROEI) is therefore poor. Tropical and sub-tropical 
trees and shrubs which produce fruits containing oil such as Jatropha and Moringa offer a much 
better energy return and Ireland will have to consider importing tropical vegetable oils such as 
palm oil for its diesel engines. This would cause a net drain on the economy.

(b) Ethanol (ethyl alcohol) as a petrol substitute 
The production of ethanol from maize, wheat, and sugar beet gives a poor return on the energy 
invested in the process. However, processes have been developed recently for breaking down 
the lignocellulose found in all plants into sugars which can then be fermented into ethanol. A 
demonstration plant was opened in Canada in 2004 which it is hoped will produce 100 million 
litres of ethanol this year and Sweden has ambitious plans for this technology using wood waste. 
It opened a plant using sawdust in 2005. These processes are said to have an EROEI of six at 
present with the prospect of increasing to ten. This would mean that the energy return was 
better than that for coal mining which, when used to produce electricity, is said to have an 
energy return of about eight. 

 Teagasc trial results show that on suitable soils short-rotation forestry is capable of yielding 7 
to 11 oven-dry tonnes of biomass per hectare per annum.xiv Each tonne of biomass can be 
converted to 220 litres of ethanolxv This means that a hectare can produce 2,200 litres of 
ethanol a year, twice as much as would be available as biodiesel from rape production. 
Moreover, the biomass would be available year after year – provided that the minerals lost to 
the soil when the crop is harvested were returned to the land. 
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Since one tonne of oil converts to 1,200 litres and Ireland's transport energy requirement is 
approximately 5 million tonnes of oil, meeting Ireland's transport needs largely with ethanol 
would therefore require at least 3 million hectares to be put under short rotation coppice, 
allowing for the energy used by the harvesting equipment etc. This would be 60% of the total 
agricultural area. Moreover, it has to be remembered that there will be competition for the 
biomass from people who wish to use it for Combined Heat and Power systems in large 
buildings and for domestic heating using wood pellet stoves etc. There will also be a demand 
for the ethanol itself from other EU countries seeking a liquid fuel for their transport fleets. An 
EU directive requires that biofuels make up 5.75 per cent of total transport fuel by 2010 and 
IEA estimatesxvi this will require 20 per cent of Europe's cropland area be diverted from food to 
fuel. See Illustration 4 . In view of this competition for supplies, Irish biofuels will not be 
cheap.
c) Biogas as a petrol substitute Biomass can be turned into biogas which can be scrubbed 
and compressed to be used in petrol vehicles with little modification. Whether the biomass is 
passed through an animal first and only the dung is digested depends on the relative prices of 
energy on the one hand and meet and milk on the other. At least one Swedish farmer has given 
up keeping cattle because he finds it more profitable to feed the grass and other vegetation from 
his land directly into a digester. In view of the fact that it can produce 50% more energy per 
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Illustration 8: These International Energy Agency estimates show the proportion of the crop and of 
the available cropland in the US and the EU that would be required to meet 5% and 10% of 
transport's energy needs with biofuels. There is clearly no possibility of continuing to run vehicle 
fleets of their current size on biofuels alone. Source: Fulton, L.F., T. Howes and J. Hardy (2004) 
Biofuels for Transport: An International Perspective. International Energy Agency. Paris, 2004. 



hectare than the lignocellulosic bioethanol route, ( see page MM) we believe it will become the 
dominant long-distance vehicle fuel. 

Wind electricity
In 1997, an ESBI/ETSU studyxvii found that Ireland's wind resources could generate around 345 
TWh/year. This was around 19 times the country's electricity production at the time. In view 
of this, Ireland clearly has the potential to produce much more electricity from the wind than it 
can consume on an intermittent basis and this energy could be stored in batteries, as 
compressed air or as hydrogen, when the wind was blowing. However there are drawbacks to 
each of these approaches. Batteries are heavy. This effectively limits the vehicle’s range since 
installing a bigger, heavier battery would require more power to move the vehicle, which 
would in turn quickly exhaust the additional battery capacity. Battery power is therefore likely 
to be restricted to small, light cars for short journeys and vans for urban use. For example, an 
electric version of the Citroen Berlingo van has been available for several years. It costs around 
twice its conventional equivalent and is limited to 80 kilometres of urban use between charges. 
It then takes 8-9 hour to recharge. Compressed air vehicles will have similar limitations because 
of the limited amount of energy that can be stored in a pressure vessel of reasonable size. 

Hydrogen, whether from biomass or wind electricity, might be used for trucks, tractors and 
longer-distance cars but its cost will be considerably greater than current petrol and diesel 
prices. If produced electrically, it takes 4kWh to produce 3kWh-worth of hydrogen. The 
hydrogen must then be liquefied or compressed. Liquid hydrogen is likely to be required for 
road vehicles because it requires less space than the compressed form but it takes about 14kWh 
of electricity to liquefy a kilo of hydrogen, an amount which can deliver about 33.7 kWh when 
burned. Overall, then, it takes 63.6 kWh to produce liquid hydrogen that can be converted 
back into 33.7 kWh in a fuel cell, a loss of 47%, a figure which omits the energy required to 
make all the capital equipment involved. Put another way, it takes about 16.24kWh to produce 
280 grammes of liquid hydrogen, the energy equivalent of a litre of petrol. These losses have 
caused some commentatorsxviii to doubt the viability of the whole process. 

To produce the hydrogen equivalent of the 6,000 million litres of petrol and diesel used in 
Ireland at present would therefore take 100TWh (100,000,000,000 kWh), about 30% of the 
capacity identified by the ESBI/ETSU study. Assuming that an offshore wind turbine produced 
an average of 40% of its maximum output throughout the year, this would mean having an 
offshore capacity of 30 million kW or 30 GW. Since individual offshore turbines now have 
around 3MW capacity, it would mean putting 1,000 of them in place. At today's prices, this 
would cost around €5 billionxix.  
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Illustration 9: Transport has to compete for its oil with other uses. It uses only half (1.75 Gtoe) of 
world production and 75% of that is used in the OECD countries. The United States, the EU-15 and 
Japan use 55% of transport's share between them. The contribution of other energy sources to 
powering transport is marginal: a total of 1.9%. Electricity accounts for 1%, biomass 0.5%,coal 0.3% 
and natural gas 0.2%. Source: "Energy Balances of Non-OECD Countries, 2001-2002" IEA 2004 
http://www.ifp.fr/IFP/en/files/cinfo/IFP-Panorama05_09-
ConsommationVA.pdf#search=%22Energy%20use%20per%20passenger%22

Illustration 10: The lion's share of the energy used for transport is burned on the 
world's roads, and the majority of that is for moving people from place to place. 
Source: "Energy Balances of Non-OECD Countries, 2001-2002" IEA 2004 
http://www.ifp.fr/IFP/en/files/cinfo/IFP-Panorama05_09-
ConsommationVA.pdf#search=%22Energy%20use%20per%20passenger%22



Petrol 36.9

Diesel 46.55%

Jet fuel 15.78%
Electricity 0.3

Fuel used to power Irish transport

Petrol
Diesel
Jet fuel
LPG
Ship oil
Electricity

Illustration 12: Besides the fuels labelled here, LPG and heavy marine oil were used by the Irish transport 
system contributing 0.1% and 0.4% of the total energy requirement in 2004. Source: SEI, Energy in Ireland. 

While Ireland has the potential to get enough energy from the wind and biomass to keep a 
transport fleet of the present size on the road if it chooses to do so, the cost of the energy to do 
would be high and its use in transport would be at the expense of other uses. Moreover, it has 
to be remembered that, in an open market economy, Ireland will not be able to keep its 
transportable renewable energy supplies for itself and will have to compete for them with 
prospective users in other countries. Consequently, if, as seems likely, the global supply of oil 
substitutes is inadequate both to make up for the decline in oil production, which could fall by 
between 4-6% a year, and the world's rising oil demand, which is increasing at 2-3% a year at 
present, the prices of liquid biofuels in Ireland will have to rise enough to match the best being 
offered elsewhere. 

These rises will eliminate the least valuable uses of fossil oil here and around the world and thus 
bring supply and demand into balance. The various components of the global transport sector 
are going to have to compete for their oil not only with each other but with the other uses for 
oil shown in Illustration 10. Since most of the transport oil is used by road vehicles and the 
majority of that is used for moving people from place to place, (See Illustration 11) it seems 
likely that this is where the heaviest reductions will take place.

This high-cost energy is likely to cause the transport sector to react in three ways:
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1. Reducing transport demand. People will seek to reduce the amount they travel and the 
amount of goods they move about. After all, transport services are not wanted for themselves 
but only as ways of doing other things. Efforts will be made to find ways of doing those things 
which use less transport.

2. Making transport more energy efficient. Efforts will be made to minimise the energy 
used by the transport system. This could mean moving to a lower energy transport mode – for 
example, travelling by train rather than by plane. Equally, it could mean doing things in more 
energy efficient ways, such as firms getting fewer deliveries and holding larger stocks. 

3. Switching to Irish-sourced, non-exportable types of energy: Liquid transport 
fuels, whether imported or domestic, or from fossil or renewable sources, are likely to be more 
expensive than Irish-produced types of energy with no export potential. Accordingly, we see 
biogas which has been cleaned and compressed at a local digester being used for trucks and long 
distance vehicles while electricity from the wind will power most small private cars and local 
delivery vehicles. This electricity will come both from the grid, via a smart meter, or from the 
vehicle owner's  small wind turbine or photovoltaic panel.  

We will analyse the two component parts of the transport sector, passengers and freight, 
separately to see what trends to expect. We will also look at the effects on the tourism sector. 
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A. Passenger travel 

Mode of transport CO2 emissions in 
grammes per km 

per person 
Car
  Petrol 186
  Diesel 140
  Hybrid 125
Rail  73
Air 213
Taxi 223
Coach/Bus  56
Tube 107

Table 1: CO2 emissions can be taken as a proxy for the energy cost of 
moving a person a kilometre by each mode and thus the exposure of the 
mode to higher energy prices. The figures for the car assume that it has 
only one occupant while those for the bus assume that it has twenty 
passengers.  Energy use per passenger can therefore be cut significantly if 
more people travel together. Source: The Tyndall Centre, 
http://www.tyndall.ac.uk/research/researchers/emissions  .pdf#search=%22e  
missions%20passenger%20transport%20per%20mile%22 

Table 1 shows the energy cost (expressed as CO2 emissions ) of some of the forms of powered 
transport available to the public. Unfortunately, it omits some low-powered options such as the 
electric bicycle, the motor scooter and the moped. The range of energy use by the different 
passenger transport possibilities is shown in Illustration 13. The surprising fact to emerge from 
these figures is that a single person in a car can use as much energy as if he or she was travelling 
by air, but four people in a car can use less energy than they would if they travelled by train. 
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As energy costs rise, the price differentials between the various modes of travel and between 
different ways of operating within the same mode will increase, signalling to people to use the 
lower energy options. 
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Illustration 13: There is a wide variation between the amount of energy used for travel even within the 
same transport mode. A long haul flight, for example, can use a third of the energy per passenger 
kilometre than a short-haul one. There are also large areas of energy-use overlap between the 
different modes, with a single occupant SUV using as much energy per kilometre as a passenger on 
a short-haul flight. Source: ATAG May 2006 http://atag.org/files/PR%20LON-170002A.pdf



1. Road
Higher energy costs will not only push up the cost of running a car, reversing the downward 
trend that has run since 1984 as shown in Illustration 14, but also the cost of owning one 
because of the amount of energy embodied in the materials. Both the initial cost and the desire 
for fuel economy will encourage people to purchase smaller, lighter vehicles and to keep down 
the speeds at which they drive.

Families will try to avoid the cost of operating a second car and, later, if incomes fall or prices 
rise steeply, the first one. They will wish to live nearer their work, shops and schools so that 
they can walk, cycle or use an electric moped. Badly located houses, particularly those which 
are costly to heat, will become unsaleable. The demand for public transport will increase and 
bus services will become more frequent, creating a virtuous circle, the more frequent the 
service, the more people will be prepared to use it and the fewer private vehicles will be on the 
road, slowing the buses down. Fewer vehicles, and the increasing proportion of lighter, slower 
ones, will make people more confident about cycling and using ultra-light vehicles similar to 
the old “bubble cars” which do not offer the same degree of impact protection. Studies in 
Europe have shown clearly that, the safer people feel, the more often they cyclexx. 

Shops will respond to their customers' reduced mobility by increasingly offering home 
deliveries of goods ordered via the internet. They will minimise the costs of this in rural areas 
by using contractors who will combine deliveries from several businesses and only deliver in a 
particular area once or twice a week. In urban areas, a surcharge will be introduced for 
deliveries not on the regular day. Battery-powered vehicles similar to the old electric milk float 
will be used. Dray horses will make a come-back for local deliveries: these will be operated by 
individuals (since a firm might have problems finding someone prepared to look after a horse 
365 days of the year) under contract to a business and be decked out smartly in the firm's 
livery. 
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Illustration 14: The cost of travelling a mile in a car of under 1000ccs in Ireland has fallen from a peak of 146 seconds' 
worth of work at the average industrial wage in 1981 to 57 seconds in 2005. Source: Calculations by Feasta, with data 
from the AA and the CSO. 



Those families which still need to run a car themselves rather than hiring one from time to time 
will live preponderately in the rural areas. Many will look for vehicles they can fuel themselves 
using a small wind-turbine or with a photovoltaic panel of their roof. The turbine will either 
operate a compressor to store air at high pressure to drive a compressed air vehicle like the one 
pictured in Illustration 15 or to charge the battery of an electric vehicle. When battery vehicles 
become more common and uncertainty over what is to be the dominant battery technology is 
resolved, the major motor manufacturers will agree on a common battery standard so that a 
vehicle can go into any filling station and swap its flat battery for a fully charged one in about 
the same time that it now takes to fill up with petrol. Many of these filling stations will charge 
the batteries with their own wind turbines. Hybrid cars will come to be seen merely as a stage 
in the transition away from the internal combustion engine. Their major market in future could 
be to car rental firms and to community car pools, to be hired by groups of people wanting to 
make special journeys. 

Cars will have longer design lives and be made more easily repairable in response to the lower 
labour costs in relation to the cost of materials. The reduced demand for vehicles will mean that 
manufacturers keep models in production for much longer, making progressive improvements 
to them as was the case with the old VW Beetle. The Irish government will encourage the trend 
by giving people the option of changing their car's registration number to one that no longer 
betrays its age. 
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Illustration 15: A lightweight, compressed-air powered car. The makers, MDI, claim that its air tanks can 
be refilled in four hours by a compressor run from a normal domestic plug and that it has a range of 
120 miles from a fill. Alternatively, it can be topped up in two minutes from a compressed air tank. Top 
speed is said to be 68 mph. Unfortunately, it is not yet in production. Source: www.aircar.com



2. Air and Sea

Table 1 and Illustration 13 show that, from an energy use perspective, air tickets should not 
cost many times more than travel by other methods. Perhaps three times the cost of a train 
ticket might be right, provided that the airlines maintain their energy efficiency by keeping 
almost all of their seats filled. The unanswerable question is the extent to which people will buy 
tickets for either trains or planes since the cost of all forms of passenger travel will rise 
significantly in relation to their incomes. The steady fall in the real cost of air tickets shown in 
Illustration 16 will be reversed.

What is certain is that air fares will once again be higher than those for surface travel to Britain 
and the Continent and a greater proportion of travellers will use the surface mode. At present, 
apart from the Eurolines buses, the bottom end of the market, the ferry companies have given 
up serving passengers without cars, assuming they will go by air. As a result, it is no longer 
possible to buy combined rail and ferry tickets from any station in Ireland to any in Britain. It is 
also impossible to make the journey conveniently as the train, ferry and bus connections have 
gone. Thirty years ago, it was possible to catch the 

evening train from the West of Ireland to Dublin, be met by a coach at Heuston station which 
took one to the B&I terminal, to have a cabin for the overnight crossing and then to board a bus 
in Liverpool docks which took one to Lime Street Station. This enabled one to arrive in London 
by 10.30am. Making that same journey today means spending the night in an airport hotel and 
getting up in time for an early flight. In future, however, as the differential between surface 
travel and air travel grows, the ferry and train companies will capitalise on their ability to move 
passengers for less energy, and hence more cheaply, than the airlines and will put on better, 
more convenient combined services for the increasing number of passengers without cars. 
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Illustration 16: How air fares have fallen per passenger kilometre. Rising energy costs will reverse this 
trend.



The ferry companies are also likely to phase out their high-speed ferries as these use very much 
fuel per passenger than the traditional, deepdraft ferry. The higher price they will have to 
charge for the former will become so great as to make them unattractive. 

B. Freight Transport 

Illustration 17 shows the emissions from the various forms of freight transport including the 
emissions involved in making the vehicles, ships or aircraft. Taking the emissions as proxies for 
the level of energy use, we can assess how seriously each type of transport will be affected by 
higher energy costs. Sea transport will do particularly well, as will barge traffic on inland 
waterways, whereas air freight and the use of light vans by delivery firms and parcel couriers 
will become relatively much more expensive. What the chart makes clear is that the energy 
used to move a tonne in a fully-laden 40ft container truck is not too different from that used to 
move a tonne by rail. Haulage companies will use local agencies and special internet sites to 
ensure that they always have back loads. 

Just-in-time distribution systems will whither and die. Assembly plants will build more 
warehouse capacity as the least-cost solution will be to make sure that every delivery is a full 
truckload. Shops like the pharmacies which have turned their stores at the back into a display 
area and currently insist on getting three deliveries a day from their wholesalers will provide 
themselves with storage areas again and accept two deliveries a week. 

The lower energy costs of sea freight will mean that fresh fruit and vegetables coming from 
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Illustration 17: this barchart compares the lifecycle emissions, and hence the energy, currently used to move freight in 
different ways. Sea freight is by far the least energy-intensive. Source: OECD , Good Practice Policies in Greenhouse 
Abatement, 2001, drawn from a study in INFRAS. http://www.oecd.org/dataoecd/27/14/2345641.pdf



elsewhere in Europe will once again arrive in Ireland by sea rather than by truck and a variety of 
ports around the country will be used to minimise the distances the goods have to travel once 
landed. A Feasta analysis of the costs of shipping a tonne of tea from the factory in Southern 
India to Europe in May 2006 shows that of the total cost of €950, only €446 was accounted for 
by transport and handling, the rest being various forms of documentation or service charges. Of 
the actual transport costs, only 14.7% was due to the cost of shipping from India to Europe, 
whereas road haulage from the tea factory to the port in India was 20.1% and the cost of 
delivery in Europe was the remainder, 65.2%. (The tea we tracked was trucked from 
Felixstowe to Chesterfield in England. ) What this means is that shipment by sea to anywhere in 
the world will still be cheap as energy prices climb, especially as the use of sails or kites on 
cargo vessels is said to be capable of cutting fuel use by up to a half. However, the cost of the 
road transport at each end of the voyage will be a more formidable obstacle. 

Irish Rail will offer courier and speciality distribution firms the option of sending small 
containers by rail from Dublin to depots in towns around the country overnight. The containers 
will then be placed on the back of the firms' own vehicles so that the contents can be delivered. 
This will give the courier firms the option of just handling collections and deliveries and 
eliminate the long drive across the country with a half-full small van, an activity which 
Illustration 17 shows is very energy expensive. Companies like IKEA, which manufacture in 
bulk and then truck all over the world to a few depots which the public have to visit by car, will 
have to change their business model or disappear. Global brands will tend to licence their 
manufacturing to small, flexible factories in each country to minimise freight costs. Farmers 
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Illustration 18: An artist's impression of how a kite might be used to cut fuel consumption on a cargo 
vessel. The kite is inflated with compressed air. It is designed to be retrofitted to ships of almost any size, 
and the largest versions, with areas of 2000 to 5000 square metres, generate propulsive power 
equivalent to a large ship's engine. Source: http://www.primidi.com/2005/03/07.html



will increasingly supply their local markets, local breweries using returnable bottles will 
develop and there will be significantly more local production for local use. 

Less construction work will be carried on because the country will experience problems 
affording the maintenance of the stock of buildings it already has. The main construction 
activity will be conversions and improving energy efficiency. What buildings do go up will be 
made of lighter, lower embodied-energy materials such as timber, field stone from the site 
itself, hemp and lime. A proportion of any blocks required will be made on site using the soil 
found there. Lighter buildings will mean that strip and raft foundations give way to piles linked 
by a ring-beam. As a result, far less cement, aggregate, and steel reinforcement will be needed 
and less energy will be used for excavation and site levelling. As a result, in this and every other 
sector, road freight volumes will fall. 

Air freight will be most severely hit by the higher fuel prices and the move away from just-in-
time systems. Bulk items, even high value ones like electronic equipment, will travel by sea and 
larger stocks will be maintained in the importing countries. Shops will no longer rely on being 
able to have a fashion item flown in from the Far East if it suddenly becomes 'hot'. While their 
initial stock might well be made in China and sent by sea, if top-ups are required, these will 
come from specialist European producers. The import of flowers, fruit and vegetables by air 
from the tropics will cease. Instead, they will come from local growers using the heat from 
CHP plants. Only truly urgent goods, or very light high value ones, will still be sent by air. In 
order to compete, air freight companies will look for new ways of working and orders will be 
placed for airships for intra-European trade. Once these have proved themselves, they will 
begin to be used for passenger transport as well, allowing people to travel with much more 
space than in an aircraft, and with proper bunks, to many European destinations overnight. A 
passenger airship service began in Switzerland in 2005.
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Effects on the Tourist Sector

Enlightened Transition
The tourism product changes markedly. Instead of the travel element being a small part of the 
total cost of a holiday, it becomes a much bigger one. The result is that people take fewer trips 
but that those they do undertake involve more nights away. Once at their  destination they 
usually use public transport rather than a hire car. They also walk and cycle. Tourists therefore 
want plenty of things to do in whichever base they choose for their holidays. 

A greater proportion of holidays are taken at home and the numbers taking long-haul holidays 
by air declines. On the other hand, cruise ships and passenger liners become more popular and 
budget-priced trans-Atlantic crossings become available on ships specially built for the purpose. 

Ireland finds that it has built too many hotels during the recent boom and some of the 
companies operating them go bankrupt. Their properties are sold to other operators for much 
less than their current valuation. Thanks to having less debt to service, the new operators bring 
their room rates down, putting pressure on their competitors and forcing them to cut rates too. 
The cycle of bankruptcies and capital write-downs only stops when enough capacity has been 
removed from the market to balance supply with demand. 

Because fewer people use their cars for touring holidays, restaurant and B&B owners relying on 
passing trade and not served by public transport have to close down or find another way of 
getting business, perhaps from walkers or cyclists

Hotels become much more conscious of their heating costs and many of the bigger ones install 
CHP systems to supply warmth, cooling and electricity, using their swimming pools as heat 
dumps. 
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Illustration 19: The CL 160 airship will be able to carry payloads weighing up to 160 metric tons, with a 
volume of up to 3,200 cubic metres, to a range of up to 10,000 km, It can take 36, 40ft standard 
containers Speed, 90kph Source: http://www.aerospace-technology.com/projects/cargolifter/



Fair Shares 

People have little spare cash for taking holidays but still wish to get away. The effects are an 
exaggerated version of Enlightened Transition. Most take their holidays in Ireland, looking for 
an escape from their everyday lives. Instead of lying on sunny beaches, the 21st century tourist 
goes to distant lands, planets and imaginary worlds at virtual reality centres. Hunts lions, 
explores Mars and plays life simulation games with thousands of others world-wide. 

C. The Agricultural and Food sector. 

The Present Position 
Over the years, agriculture has become vastly more energy-intensive as the price of energy has 
fallen in relation to the price of labour. In traditional European agriculture, it typically took 
four units of energy, all of which came, directly or indirectly from the sun, to produce one unit 
of energy in the food. A little human and horse energy was then used to get the produce to 
market. In modern industrial European agriculture, by contrast, Folke Gunther has estimatedxxi 

that, on average, one unit of fossil energy is required to produce one unit of energy in the food, 
and then ten units of fossil energy to process, pack and transport that food to the consumer. 
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Illustration 20: A rough breakdown of the energy required 
by a family of four in Sweden. Its single largest energy use 
is that which went into providing its food but it is here that 
the largest potential for saving energy efficiency (as shown 
by the grey part of the bars) is also to be found. Source: 
Folke Gunther, 'Sustainability through local Self-Sufficiency' in 
Before the Wells Run Dry, Feasta, Dublin, 2003, p. 239



Gunther quotes estimates putting the use of direct energy for transport and handling of food at 
13% of total energy use in Sweden, 16% in Britain in 1976, and at least 16.5% in the US in the 
same period. The British figure was increased to 21% if the energy used on cooking the food in 
the home and growing it on the farm was included. As a result, he says, far more energy is 
required to provide a family of four with its food than to heat its house or run its car. He argues 
that everyone needs to take in about 1,000 kWh per year in their food in order not to starve. 
Consequently, a family of four needs 4,000 kWh of food energy per annum. However, because 
of the extra energy the industrial system uses to produce, process and pack the food and get it 
to the family, some 40,000 kWh of energy from fossil sources are required to feed them. He 
also suggests that there is a greater potential for saving fossil energy by making food production 
and distribution systems more local than could be had from improving the fuel efficiency of the 
family car or improving their house's insulation.

Scenario Summary 

As food is an essential part of life, there are less differences between the scenarios than other 
sectors, Fair Shares being a more exaggerated form of Enlightened Transition. 
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 Scenario Characteristics for the Agricultural Sector

Shared Characteristics

More locally grown and processed 
food.
More locally grown energy crops
More biofuels for transport
Generally food is less processed 
when it is sold.

Enlightened Transition

Significant demand for biofuels for transport 
competes with demand for biomass for heat and 
energy, crops for textiles and food crops..

Fair Shares

Most foods grown locally with imports of foods 
which can be shipped by sea - tea, coffee, 
wheat.



In both scenarios there is a significant change to the role of farmers and the use of the land and 
both require similar policies to ensure maximum effective use of land and resources. 

Enlightened Transition 

In Enlightened Transition, there is time and money to carry out a planned transition to 
renewable fuels. Farmers will be able to use their land to deliver not only biofuels such as 
biogas, biodiesel and bioethenol, but biomass for energy and heating as well as human and 
animal foods.  Land close to large markets, i.e. cities and county towns or close to rail or sea 
routes increases in value compared to land that requires higher transport costs to reach 
processing plants or markets. In order to make best use of available land, biorefineries will not 
be near large towns, where land is more appropriately used for supplying local food and 
energy, but close to areas of suitable arable land and transport links.

Fair Shares 

With little time or money to prepare for fossil fuel price increases, the priority is to provide 
food, energy and heat in each locality.  Demand for transport is significantly decreased and 
overall energy demand drops.  Farmers adapt quickly to produce whatever product gives the 
best total income for the least effort.  With no government incentives, demand for different 
products  is initially chaotic - everyone getting into vegetables one year and biomass crops the 
next, until the market establishes a pattern.  An  Enlightened Transition  does have the chance 
to avoid this free-for-all. 

Effects on food processing and distribution

As nine or ten times the energy savings can be made by altering the food processing and 
distribution system than can be made on the farm, that is where we expect to see the most 
rapid changes. We anticipate:

 The return of refillable bottles and jars. A deposit will be paid on most of these. The 
industry will establish standards for these so that the collectors can return them to the 
nearest manufacturer. Milk cartons and plastic milk containers will gradually disappear, 
as will cans for beer and soft drinks. Local bottling plants will be re-established, taking 
in bulk beers and soft drink essences, so that the bottles can be re-used locally. The hot 
water for washing the bottles will come from a CHP district heating system.

 Mini-breweries will be set up, many in existing pubs.

 Shops will buy in fewer pre-packed items. They will sell items loose to customers who 
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bring their own containers. Cleaning fluids, detergents and cooking oils will all be sold 
that way. Oil-based plastics for packaging will disappear, replaced by bio-degradable 
materials made from plants, such as cellophane and paper. 

 Many more craft bakeries and confectioners will appear, producing and selling from 
their premises. Bakeries with big van distribution systems will lose sales, putting up 
their transport costs per item sold and making them uncompetitive. Most will close.

 Most towns will have their own abattoir to minimise farmers' transport costs. Meat 
from these will go to local butchers and craft manufacturers of bacon, pies and other 
specialities. 

 Refrigeration will be powered in different ways. Some firms will use their own wind 
turbines and find ways of storing the energy for windless periods. Others will use solar 
energy either as heat or as electricity from photovoltaic panels. They will find that both 
make energy available during the day, when the fridge or cold store is having things put 
into it or taken out, rather than at night when less energy is required to maintain 
temperatures. Other firms will use heat from a district CHP plant. 

 Fruit and vegetable imports will be by boat rather than truck or air. As a result, the 
geographical area from which these imports come will be more restricted than at 
present and there will be increased opportunities for local growers, particularly those 
growing the more perishable items, most of whom will use heat from CHP in their 
glasshouses to extend their growing season. Imported fruit and vegetables will be 
significantly more expensive outside the port towns because of the road transport costs. 
Greengrocery shops will compete to get local produce as it will be fresher and offers 
the prospect of higher margins. 

 Many more people will take up vegetable gardening and,as a result, will wish to 
preserve their surpluses by bottling, freezing or drying. The proportion of meals 
cooked at home will rise, cookery courses will become popular. Ready-meals not made 
locally will become too costly to compete. 

 Every town and every urban area will have a farmers' and local food producers' market 
at least one day a week. Supermarket chains, with their truck-based distribution 
systems, will find it hard to compete, not just on cost, but in terms of interest and 
excitement, particularly as people will generally have more time but less money. These 
chains will have to radically re-assess their business model. 

 The giant milk processing plants will give way to a new generation of local creameries 
which will essentially get rid of the water. They will produce butter and cheeses and 
send the whey to nearby piggeries which will depend largely on local feedstuffs. The 
dung from the pigs will produce biogas and liquor which will go back on to the land. 
Bi-products from the whey will be concentrated at the creameries and sent to regional 
factories for further processing. 

Overall, we expect the whole basis of competition to change. At present, firms achieve a 
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competitive edge by minimising labour costs per unit sold, but as direct and indirect energy 
costs become an increasingly large part of their total budget, they will find that there are better 
prospects of making savings by cutting them than by saving labour since all the easy labour-
savings have been accomplished over the years. The firm with the lowest energy costs is now 
most likely to win and, because transport is so energy intensive, the winners are likely to be 
smaller firms taking the highest proportion of their raw materials from the countryside around 
them and selling the highest proportion of their produce within their own areas. Processors 
selling to distant markets will wish to be near a port so that they can send their output the low 
energy way, by sea. 

Effects on farmers

As energy prices fell in the past in terms of the length of time the average person in an 
industrialised country had to work to earn the price of a kilowatt-hour or a litre of petrol, 
farmers used more energy and less labour with the result that the price of food fell more or less 
in step with that of energy. Illustration 21 shows how the price of electricity in Sweden had 
fallen by 1970 to about a tenth of its 1920s level while Illustration 22 shows that the price of 
chicken fell by around the same amount. 
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Illustration 21: Cheaper power. The number of seconds that someone on the average wage in Sweden had to work to 
be able to afford to buy a unit of electricity fell from 400 in 1920 to less than 40 from the mid 1960s onwards, a fall of 
around 90%. Source: Folke Gunther.”Sustainability through local Self-Sufficiency” in Before the Wells Run Dry, 
Feasta, Dublin, 2003, p. 239



The Wheat/Oil Exchange Rate, 1950–2005

Year $ price of a 
bushel of wheat

$ price of a 
barrel of oil

Bushels 
per barrel

1950 1.89 1.71 1
1955 1,81 2.11 1
1960 1.58 1.85 1
1965 1.62 1.79 1
1970 1.49 1.79 1
1975 4.06 11.45 3
1980 4.70 35.71 8
1985 3.70 27.37 7
1990 3.69 22.99 6
1995 4.82 17.20 4
2000 3.10 28.23 9
2005* 3.90 52.00 13

Source: Lester R. Brown, Plan B 2.0 Rescuing a Planet Under Stress and a 
Civilization in Trouble (NY: W.W. Norton & Co., 2006). *2005 figures are 
Lester Brown's estimates based on January–August data.
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Illustration 22: Cheaper food. The number of minutes that the average American had to work to buy a 3lb 
chicken fell from 160 minutes in 1920 to about a tenth of that from the1970s onwards. Source: Federal 
Reserve Board of Dallas, 1997 Annual Report.



The same relationship is shown in the table above. From 1950 to 1970, the dollar price of a 
barrel of oil and a bushel of wheat was roughly the same. More recently, however, oil has 
become very much more expensive than wheat. We expect this trend to continue and that, as 
energy prices rise in relation to wage rates and the prices of agricultural products, farmers will 
try to use less energy by using more labour and less of energy-intensive inputs like fertilisers 
and capital equipment. The price gap between organic produce and conventional production 
will narrow considerably. Feedstuffs brought from other areas and from abroad will tend to be 
replaced by local production because of the higher trucking costs. 

Farmers will also try to meet as much of their own energy requirements as possible. Some may 
buy tractors capable of running on rape oil which they grow themselves. Others will replace 
their tractors with horses since these were already economic for some farm operations before 

oil prices began their rise. For example, one large vegetable farm in Germany found that horses 
reduced soil compaction, increased yields and improved harvesting timesxxii. Small ethanol or 
biodiesel engines powering baling and cutting equipment and mounted on floats pulled by 
horses will become popular. No-plough methods of cultivation will be widely used. A recent 
study at Oak Park shows that reduced tillage can cut energy use by a third and total costs by as 
much as 50% compared with a plough-based systemxxiii. 

However, if farmers are unable to reduce their fossil energy use by as much as energy prices 
increase, they will have to pass on their higher energy costs or go out of business. As a result, 
food and other prices will rise in relation to wages as energy prices go up.  People will have to 
work longer to earn their food, just as they will have to work longer to earn their energy and 
whatever metals etc they use in the consumer goods they buy. This increase in the real cost of 
food and farm products generally will allow more people to work in the agricultural sector. 
The balance between urban and rural will shift and the movement of people from the country 
to the city can be expected to cease.
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Illustration 23: The Pintow power platform, designed so that the horse does not have to provide the 
power for farm tasks such as cutting and baling. 



Biorefineries

One of the ways in which farmers will respond to the new cost structures will be by growing 
crops for non-food uses, including some specifically for energy although, wherever possible 
they will seek to grow multipurpose plants like hemp as these are likely to give the highest and 
most stable return. In order to extract the most value from these crops (or, to put this another 
way, to be as internationally competitive as possible) existing farmers' co-ops will establish 
biorefineries to extract or synthesise a wide range of products from whatever biomass is 
available in their local areas. These local biorefineries will use plant material as the feedstock to 
produce a diverse set of products such as animal feed, fuels, chemicals, polymers, lubricants, 
adhesives, fertilisers and power. Only the minimum amount of the biomass will be burned, as 
the sale of the heat that this will provide will give a worse return than other possible competing 
uses. Illustration 24 shows the wide range of products that can be made from hemp. 
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Illustration 24: Biomass is much too valuable a source of chemicals to be burned before it has been 
refined and the most useful components extracted. Refineries will be set up in many rural areas to 
handle this.



If a biorefinery is to use a variety of crop feedstocks, it requires a range of processing 
technologies to deal with the differences between them. This pushes up the size the biorefinery 
needs to be to be economic, and thus its capital cost. But as biomass is bulky and costly to 
transport, smaller, decentralised biorefineries close to the feedstock sources are highly 
desirable. So on the one hand, big biorefineries are needed if all the potential bi-products are to 
be captured while on the other, small local refineries are required to minimise transport costs. 
This circle can be squared if the first stages of the biorefining process are carried out near the 
farms to reduce the bulk, thereby reducing transport costs, and the residues are sent to a 
centralised refinery for the smaller bi-products to be extracted.

========== 

The BioRefinery Approach

Lignocellulosic materials are made up of three primary chemical fractions, hemicellulose (a 
polymer of five-carbon sugars), cellulose (a polymer of glucose, a six-carbon sugar), and lignin 
(a polymer of phenol). The sugar polymers, hemicellulose and cellulose, can be converted to 
their component sugars through the chemical addition of water. This process, called hydrolysis, 
is relatively easy in the case of the hemicellulose and rather more difficult for the cellulose 
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Illustration 25: A very wide range of products can be made from the hemp plant. 
Biorefineries will be needed to extract them all.



fraction.

The glucose fraction from cellulose can be fermented to produce materials as described above. 
The xylose fraction from hemicellulose can be fermented by some organisms, but these 
fermentations are notably low in yield. The remaining material, the lignin, is a natural adhesive 
which has some commercial value, but because it has a heating value approaching that of sub-
bituminous coal, but with no sulphur content, it is a premium quality solid fuel. An attractive 
option for the use of the xylose fraction, however, is its conversion into furfural, and as 
described below, into furfural derivatives, including nylon.

The biomass-to-nylon process takes advantage of the fact that the hemicellulose fraction is 
readily hydrolyzed to xyloses. The reaction conditions most commonly used are reactions with 
dilute sulphuric acid at a temperature of about 160°C. The same reaction conditions that 
hydrolyse the hemicellulose also can further convert the xyloses to furfural, an industrial 
chemical used in refining of motor oils, for making certain plastics, and use in new "clean" 
liquid fuels.

Lignocellulose + H2O ® Lignin + Cellulose + Hemicellulose

Hemicellulose + H2O ® Xylose

Xylose (C5H10O5) + Acid Catalyst® Furfural (C5H4O2) + 3 H2O

Cellulose (C6H10O6) + H2O ® Glucose (C6H12O6)

Furfural in fact has many uses, but important to this discussion is that furfural can be converted 
into both of the precursors of nylon 6,6 or into the raw material for nylon 6. The original 
process for making nylon 6,6 was based on furfural. The last of these plants closed in 1961 
because of the artificially low price of petroleum. Nevertheless, the size of the market for nylon 
6 is huge.

The production of the nylon precursors requires hydrogen which is a product of the gasification 
reactions used to destroy waste materials in the waste management/power production part of 
the plant. Similarly, the nylon plant produces carbon monoxide, carbon dioxide, and methane 
which are products in the fuel gas made in the gasifier section of the waste management plant.

In the case of the biomass conversion, there are additional opportunities. The hydrolysis of the 
hemicellulose takes about one-third of the total biomass fraction. The remaining two-thirds, 
cellulose and lignin, can be used for power production, but this discards an additional valuable 
resource, the cellulose.

The hydrolysis of cellulose to glucose can be carried out through chemical processing or by 
enzymatic processing. The rotting of wood in the forest is the natural version of enzymatic 
hydrolysis that can be used for the preparation of glucose. The cost of commercial enzymes is 
high, and the process is rather slow. Chemical methods, particularly the use of mineral acids 
and higher temperatures than those required for hemicellulose hydrolysis, lead to commercially 
viable production of glucose from cellulose. The original acid hydrolysis process for cellulose, 
called the Schöller process, was used extensively before and during World War II to produce 
ethanol for fuel.

An attractive addition to the biomass-to-nylon process is the hydrolysis of cellulose to glucose. 
Once the glucose is available as a fermentable sugar, essentially the same process equipment can 
be used to produce ethanol, acetic acid, acetone, butanol, succinic acid, or other fermentation 
products.
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In sum, the process strategy is to create a highly integrated waste management, power 
production, and chemicals and fibre production complex. The three aspects of the complex 
complement each other in terms of exchange of inputs and products, making the sum much 
more profitable than the parts. In essence, the effluents from one segment of the operation are 
the inputs for another segment. The result is an extremely efficient, near-zero discharge 
facility. The several technologies involved are all proven—the competitive advantage lies in the 
integration of the parts.

Taken from A Strategy for Returning Agriculture and Rural America to Long-Term 
Full Employment Using Biomass Refineries by Donald L. Van Dyne, Melvin G. Blase, 
and L. Davis Clements, 1999, 
http://www.hort.purdue.edu/newcrop/proceedings1999/v4-114.html

============ 

Biodigesters

While arable farmers are growing new crops and using plant wastes as the basis of a new, rural 
chemical industry, cattle farmers will be joining together to instal anaerobic digesters to turn 
the slurry produced by their animals into a valuable resource.  We expect digesters to be built 
to serve 4-8 neighbouring  farms, depending on their size.  One  such digester, run by the 
Camphill community at Ballytobin, Co. Kilkenny, takes in about 20 tonnes of slurry and/or 
food waste each day and produces gas with an energy content of  5,000 GJ (gross) each year. 
Until recently about a tenth of this gas had to be flared off because the project was unable to get 
permission to use it to produce electricity to go into the grid. The remainder, 2,500GJ after the 
gas used to keep the digester itself warm is deducted, was used in a district heating system and 
saving the use of approximately 55,000 litres of gas-oil and avoiding the emission of 165 tonnes 
of carbon dioxide. At present prices, the value of the energy produced by the plant is €41,500 a 
year valuing the gas at 5 cents per kWh.
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Type of input to 
digester

Biogas yield (cubic 
metres per tonne FM)

Equivalent in 
litres of diesel

Value per tonne 
as gas if gas is 

5c/kWh
Cattle slurry 25 12.5 €7.50
Pig slurry 36 18 €10.80
Rye grass 110 55 €33
Municipal solid 
organic waste

120 60 €36

Fodder beet 95 -135 43-68 €28.50 - €40.50
Maize (whole 
plant)

190 95 €57

Waste food 240 120 €72
Grease remover 
residue

400 200 €120

Waste fat 800 400 €240
Source: Feasta calculations based on data from Sebastian Wulf ( http://www.ipe.uni-
bonn.de/vorlesung/abr120/anaerobic_digestion.pdf). The gas price of 5C/Kwh approximates to that 
ruling in July 2006 according to SEI. The calorific value of biogas ranges between 20 and 24 MJ/m3. 
Diesel oil has a calorific value of 38,000 kJ/litre. This means that a cubic metre of biogas is equivalent in 
energy terms to at least half a litre of diesel, and possibly as much as 0.6 litres.  1kWh = 3.6MJ 

The table shows that farmers will be forced to consider whether it is worth keeping animals at 
all when they could be putting the grass and the fodder beet directly into a digester and possibly 
getting a higher income from the gas alone than they would from the milk or meat and a smaller 
amount of gas.  As we noted earlier, some Swedish farmers have already stopped keeping 
animals in order to digest the plant material the cattle would have eaten. 

The table also indicates that, as oil prices rise, it will become increasingly profitable for biogas 
plants to sell their output for use in vehicles rather than burning it to keep buildings warm. 
Conversion kits, similar to those used for Compressed Natural Gas (CNG) will be needed for 
existing vehicles but Volvo have recently launched a multifuel car, the P-2006, capable of 
running on CNG, biogas, ethanol, petrol and hydrogen as hythane, a blend of methane and 
hydrogen promoted by an Irish registered firm, Brehon Energy, 
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Conclusions for both scenarios 

Agriculture will change fundamentally as energy prices rise. With less housing development 
taking place and very much higher motoring costs making living a distance from one's work a 
costly indulgence, land prices will shed their property speculation element and fall to levels 
which can be justified by the return that can be had from growing things on the land involved. 
Since higher energy costs will mean, in many cases, negative returns to scale, big farms will 
tend to be split up into units that allow closer management and the better use of horses and 
labour. Overall, farming will become more skilled and complex. The de-skilling that fossil fuels 
have made possible will be reversed. More farm workers will be required and most will live on 
the farm itself or within walking or cycling distance of it. 

Mixed farming will return but not on traditional lines – besides animals and poultry, the new 
version will involve more crops grown for energy rather than food and more processing on the 
farm to give maximum value added, and thus enable more wages to be paid. This diversity will 
ensure that the farm has a reasonably stable income from year to year, as if one crop or market 
fails, others will probably compensate. Almost every farm will wish to sell a high proportion of 
its diverse output itself to get the full retail price. 
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D. The manufacturing sector

The present position. 

Until quite recently, newspapers were printed in one or two locations and were trucked, 
trained or flown to the wholesalers who distribute them to newsagents' shops. Today, many 
newspapers are printed in several locations, cutting the distance the papers have to travel. For 
example, the Irish Times is printed in Dublin, England and Spain, while the Financial Times is 
printed in Dublin, two sites in England, five places in Continental Europe, eight in the US, four 
in Asia, and one in the Middle East, in Australia and in Africa. The main reason for this 
development was that readers wanted to get the papers on the morning of the day they appear. 
However, the change was made financially possible by the development of techniques which 
enabled newspaper pages to be transmitted electronically around the world and then printed 
for a price which was less, even for a short print run, than the run-on cost for the same number 
of copies from a single central printing works plus the cost of the air- or road-freight to get 
them to an equivalent location.  We expect the same approach to be adopted more widely 
under both scenarios as transport costs rise, and the need to do this will be a spur to 
technological innovation. 

Enlightened Transition 

Increasing prices of raw materials and increasing sophistication of technology drive a move to 
smaller, simpler, repairable items.  Consumer demand remains high for all kinds of goods
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Shared Characteristics

Price of labour becomes less 
important in location of 
manufacturing facilities. Of 
increasing importance are:
-Price and reliability of energy supply
-Transport costs to markets
-Distance to ports

Enlightened Transition
Goods which can be shipped by sea can 
continue to be manufactured far from markets. 
Print-on-demand type approach to many goods 
Manufacturers become design shops with 
fabrication taking place more locally Technology 
advances allow cheap small scale fabrication 
(See Fab Lab below)

Fair Shares

Decrease in demand for non-essential goods. 

More goods manufactured locally 

Goods are repaired instead of replaced 

Scenario Characteristics for the Manufacturing Sector



Fair Shares 

Demand for goods drops significantly in the economic recession.  Nevertheless, as more food 
and energy is produced locally using relatively low tech methods, low tech tools are required.  
Much more manual labour is carried on.   There is great demand for people who can create 
new items or repair old ones using junk.  Car axles find new life in wind generators, freezers 
become cold frames and oil drums become  wood stoves. How-to-do-it information is shared 
on the internet.  Manufacturers relocate to areas where energy is cheaper and reliable, but have 
low-cost transport links to their markets.

Solutions for Enlightened Transition 
 As distribution costs rise, companies that, like the newspaper publishers, need to get their 
goods into the shops quickly, are the first to move towards local production. So, for example, 
rather than flying high-fashion clothing from the Far East to keep up with demand, the designs 
are transmitted electronically to computer-controlled cutting machines in specialist factories 
close to the markets in which the garments are to be sold. The cut pieces are then sewn and 
completed by local workers. To some extent this happens already. The owners of the clothing 
labels do not own these factories, just as the newspapers do not own their printing plant. 
Instead, the factories produce short runs of clothes for many different labels. 

Because sea freight requires little fossil energy to move goods around the world and will take 
even less as sails and kites are increasingly used to supplement a ship's engines, the spread of this 
transport minimisation technique will be limited to the local production of goods currently 
distributed by air freight or sent long distances by road. For example, owners of food brands 
sub-contract their production to local plants, in just the way that Kellogg's Cornflakes were 
made in Ireland by CPC for 25 years and Hellman's Mayonnaise is still made here by the same 
company. (With cornflakes, local manufacture reduced the distance that a light but very bulky 
product had to be moved. With mayonnaise, Irish eggs and locally-made jars reduced the 
product's total food-miles) Branded window and furniture manufacturers like Velux and Ikea 
subcontract production to local factories because even when the wood used is not locally 
sourced, the shipment's bulk is substantially reduced. 

Higher transport costs cause manufacturers to abandon the just-in-time approach to stock 
levels. The savings from keeping inventories low will be far outweighed by the losses involved 
in not shipping in full container loads and in having to use expensive energy-intensive courier 
services if a spare part is missing. 

Cost of materials

The cost of plastics and metals continues to rise in step with the price of energy (see Illustration 
25) and becomes a relatively larger part of total production costs.  Firms respond to the rise by 
recruiting higher calibre workers since the cost of a mistake – something that spoils a whole 
production batch, perhaps – is now more costly in comparison with the additional wage to be 
paid. 
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As raw material costs rise further in relation to wages, this workforce upgrading continues. It 
also becomes increasingly worthwhile to repair products rather than scrap them as this 
preserves the investment the customer made in raw materials and their fabrication. Designs are 
developed to make this easy. Electrical and electronic products will come equipped with a 
socket which will allow them to be interrogated over the web by a remote computer and a fault 
report e-mailed to the owner, offering to supply the required spares through the post. 

The availability of spares is an important issue and customers steer clear of brands which they 
fear may not be around a few years into the future. Fab Labs spring up to supply parts-on-
demand. These grew out of work at the Center for Bits and Atoms (CBA) at the Massachusetts 
Institute of Technologyxxiv and are small-scale workshops with the ability to make (fabricate) 
almost anything. While they do not achieve the same economies of scale as mass production, 
they meet local or personal needs in a way which mass producers cannot. 
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Illustration 26: The cost of metals has gone up in step with the rise in oil prices. By contrast, 
the price of food and agricultural  raw  materials only started to rise in late 2006. Source: 
IMF commodity price index  



E. Construction sector 

The present situation

The construction sector has become very energy-intensive. Rather than accommodating the 
design of a building to its site, slopes are cut to give levels big enough not just to take the 
structure but also to allow other machines room to work. Foundation trenches are no longer 
dug by hand and the large amounts of concrete and steel reinforcing bars specified to fill them 
are in sharp contrast to the type of footing used before cement became widely used. As the 
construction progresses, more energy is used to extract limestone, crush it and then reassemble 
it with cement into standardised building blocks. Timber, metals, tiles, and a vast array of 
fittings are brought in from all over the world. 
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Illustration 27: The production of cement requires a lot of energy and the increase in world cement production 
shown above indicates how much more energy-intensive the construction sector has become in the past 80 years. 
As energy prices rise, the sector will increasingly use materials with less embodied energy to keep costs down. 



Enlightened Transition

If an Enlightened Transition path is able to continue for a few years, the construction sector 
should be able to move smoothly from the construction of houses and roads to building 
renewable energy generation and distribution projects and to the modification of existing 
housing stock and infrastructure to suit a low fossil-fuel energy environment.  Under this 
scenario, almost all new construction is energy related. No starts are made on new road 
projects but railways are electrified, and trams and trolley buses installed so that public 
transport can be made less dependent on liquid fuels. Local biomass refineries and anaerobic 
digesters are built in every county and a lot of resources are put into offshore windfarms. Even 
so, there is less construction activity than in Ireland at present and the sector's energy use has 
fallen to a third of its 2005 level.

Two factors account for this. One is that, in an economy which is putting all its efforts into a 
rapid transition to renewable energy rather than achieving a  high rate of economic growth, 
very few new buildings are required for existing activities. Indeed, too many buildings of some 
types – shopping centres and houses a long way from schools, work and shops, for example – 
were built in the boom – and, gradually,  the total building stock is in decline, largely because 
the owners cannot afford to heat and maintain some of it. Those new buildings that do go up 
have fewer floors than in the past as more expensive transportation means that fewer people 
can assemble conveniently in the one place and the value of some sites has fallen . 

The other factor in the lower energy use has been the switch to  lower embodied-energy 
materials such as local timber, field stone from the site itself, hemp and lime, and lower-energy 
construction techniques. Most of the blocks required for a building are made on site using the 
soil found there. Overall, buildings are grown much more than mined 

The lighter timber-framed buildings have allowed  strip and raft foundations to give way to 
concrete piles which are drilled with an auger and cast in situ. As a result, far less cement, 
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Scenario Characteristics for Construction Sector

Shared Characteristics

Prices for construction materials 
increase, particularly steel and 
concrete.

Enlightened Transition
Building boom ends but new houses continue to 
be built.
Construction methods change to reduce energy 
intensity of building process.
Most business shifted to adapting existing 
housing stock to low energy both in running and 
maintenance.

Fair Shares

Few new buildings being constructed but old 
buildings being refurbished or adapted. In 
particular, large houses are split into two or three 
units. 



aggregate, and steel reinforcement is needed and the energy used for excavation and site 
levelling is greatly reduced. Each district has evolved its own distinctive vernacular architecture 
based on local materials. And, as a result of the local sourcing, much less transport is required. 

Fair Shares

The sudden increase in energy prices triggers a recession which hits the construction sector 
badly.  There is almost no demand for new building but local carpenters and builders find 
employment making existing homes more energy efficient and converting larger properties in 
multiple units.  Many people carry out DIY modifications to their homes to reduce the need for 
energy and to supply some or all of their own heat and energy needs.

Under both scenarios 

It is not clear to what extent people who lose their jobs in declining sectors of the economy will 
have to move house to find work, although we do expect a net movement from urban to rural 
areas. However once people have moved to somewhere close to their place of employment, we 
expect them to move house less often than in the recent past, largely because of the costs of 
painting, decorating, and buying new carpets and white goods that usually accompanies the 
process. Instead, they will prefer to spend their money on making their present house more 
energy efficient and better adapted to the way they want to live. So conversion work, which 
tends to be labour- rather than materials-intensive, will become much more important to the 
sector. 

Conclusion

The transition  from an economy in which energy is cheap and abundant to one in which it is 
scarce and expensive is a mammoth undertaking. Almost every relationship in the initial 
economy needs to change, along with every assumption about the way things ought to be done. 

The sector which will contract most drastically under both scenarios will be the one which has 
grown most vigorously recently because of the availability of cheap fuel – transport. Its decline 
will have a great effect on economic, governmental and social relationships.  However, other 
sectors, particularly agriculture and some types of manufacturing, will do well out of the 
changes. All in all, a more localised economy will develop in which there will be greater scope 
for people to exercise ingenuity and skill.  
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Appendix 3

The origins of ECCO and its use around the world

The early roots of ECCO lie in the energy crises of the 1970s and the growth of energy analysis 
as a discipline. The first simple computer model was developed in 1978 by Ian Hounam and 
Malcolm Slesser at the Systems Analysis Division of Euratom, Italy. Slesser continued to 
develop the methodology at Edinburgh University's Centre for Human Ecology with Jane King, 
collaborating with local researchers on small-scale models of Kenya and Mauritius. In the 
1990s, the EU funded a small team at Edinburgh to build models of the UK and the European 
Union in collaboration with partner institutes in France, Spain, Germany and Finland. At the 
same time, the University of Groningen's Centre for Energy and the Environment adopted the 
modelling approach, as did the University of Canterbury in New Zealand, and doctoral theses 
on the model were completed at Groningen, Canterbury and Edinburgh. In 1995, Barney 
Foran of the Australian organisation CSIRO undertook a study tour in Europe and America in 
preparation for a large 'Resource Futures' research programme. After meeting the Edinburgh 
ECCO team, he opted to use ECCO as one of the key modelling techniques for his programme 
and the Australian ECCO model has continued to be developed over the last eight years, 
initially with the University of Edinburgh, and latterly with Dr. Crane's Sunwheel Technologies 
Ltd. As a result, the Australian model has expanded to cover an increasing range of issues, as 
the Irish model may do over future iterations. The model was able to examine the broader 
consequences of sectoral policy issues, providing deeper insights than a static or linear analytical 
exercise could offer. Recent enhancements to 'OzEcco' include a comprehensive transport fuels 
module covering ethanol-and methanol-powered vehicles. According to a study 1 Crane and 
Foran carried out in 2000: Within 50 years the Australian demand for transport fuel could be 
met by covering 30 million hectares (74.1 million acres) of the country's cropland and high 
rainfall pasture zones with tree plantations. Using methanol would reduce carbon dioxide 
emissions by 400 million tonnes a year compared to continuing 'business as usual' scenario 
Planting deep-rooted trees would also help control problems such as dryland salinity, create 
employment in rural Australia and help replace future energy imports 
A 'methanol economy' would lead to the generation of 100,000 direct jobs by 2020 and more 
than 400,000 by 2050. Most of these jobs would be in rural areas of Australia 
Total savings on energy imports by 2050 were estimated at $18 billion in today's currency, if 
oil is priced at US$25 a barrel. Methanol would be produced from the biomass of forests 
growing under a 20-year rotation at a rate of 20 cubic meters a year. Plantations would need to 
be established at the rate of 400,000 hectares (988,000 acres) a year costing about $2,500 a 
hectare. The cost of a biomass electricity plant was assumed to be about one and half times the 
cost of a traditional electricity plant on a megawatt basis. Overall, the study showed that a 
methanol economy would 'decarbonize' economic growth in Australia while simultaneously 
helping restore its degraded land and its marginalised local economies. The model's business-as-
usual scenario assumed that the Australian population grew to 25 million by 2050, that food 
exports were maintained at current levels, and that renewable energy and more efficient 
electricity production continued to be implemented to reflect government policies on 
greenhouse gas emissions. ECCO offers a cross-sectoral analysis which is vital to identify 
synergies and the potential for 'win-win' policy options. It can¹t tell us whether we are ready 
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for radical social, political and microeconomic changes. Nonetheless, by validating visions from 
a 'topdown' perspective, the model can play a vital role in the process of effecting real change 
towards sustainability." 

ECCO Model Description

The ECCO (Evaluation of Capital Creation Options) model is a computer model that models 
the energy flows in and out of a country to determine how well renewable energy can meet a 
country’s future energy needs.  

The ECCO modal can be described as physical, dynamic and holistic as describe below.

A) Physical

ECCO is primarily a physical account of the economy. Energy analysis theory, as defined in the 
proceedings of the IFIAS workshop of 1975 (IFIAS, 1975) underpins the model.
It explicitly recognises the importance of the second law of thermodynamics in limiting the 
options available to the economy. According to this law, any transformation to a system incurs 
a net dissipation of energy and an overall increase in the entropy (which can be thought of as a 
measure of disorder) of the system. Within a system, the entropy of a local region can decrease 
if it is able to export the entropy increase elsewhere. In industrialised economies, we generally 
order our built environment by exporting huge volumes of disorder to natural ecosystems, as 
dissipation of energy resources and as pollution. This behaviour was first formally described in 
these terms by Ilya Prigogine and colleagues as ‘open systems’ (Prigogine & Stengers, 1984). 
National economies such as the Republic of Ireland are very much open systems, interacting not 
only with natural environments, but with the global political environment through trading 
goods, services and financial flows. (Financial flows have no direct physical presence themselves 
but determine the direction in which physical effort is expended).

By describing the economy in such physical terms we get a direct handle on some of the key 
interactions with nature, such as rates of fossil fuel extraction, use of materials and emission of 
atmospheric pollutants, as well as many interactions that occur within the economy.

B) Dynamic

ECCO is a dynamic model. It does not describe the state of the economy at a single point in 
time, but the unfolding of events in the economy over a period of decades. It is suited for 
describing long-term economic patterns over such timescales, but less suited for explaining 
short-term fluctuations over periods of months or quarters. The computational techniques used 
to describe these dynamic relationships are classical system dynamics, as developed by Jay 
Forrester & colleagues in the 1960s at MIT (Forrester 1968, 1971; Meadows et al, 1973).
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The dynamic nature of the model is important in deeper ways than simply allowing us to 
describe key indicators as time series rather than snapshot values. A simple linear programming 
model can accomplish this. System dynamics, however, excels at describing complicated 
feedback interactions between many factors, and ECCO contains many feedback loops. These 
often lead to counterintuitive behaviour in the model, that is, behaviour that may seem to be 
unexpected at first glance, but, when its causes are traced back through the model structure, 
does make sense. 

When we engage with the model in this way, we are encountering questions about the way our 
economy operates, and gaining insights that are qualitative as much as they are quantitative. 
Qualitative insight is often as important as the numerical time series data that the model 
generates. 

C) Holistic

ECCO is a holistic model. Rather than covering one part of the economy in fine detail, the 
entire economy is described in coarse detail. Specific sectors may be developed to a greater 
level of detail than others (electricity generation and energy conservation, for example), but all 
sectors are represented at some level of detail. Because the model determines its own growth 
rate it is important that we know the demands and supplies associated with all parts of the 
economy in order to assess the overall growth potential. 

A sector described at the lowest level of detail can be thought of as a placeholder. It is unlikely 
to do anything surprising during a simulation. When developing a model for specific purposes, 
we need to evaluate where we wish to apply detailed policy options, and from there, what level 
of detail is appropriate for the other major sectors. For example, if we were to develop a model 
with the aim of studying water usage, we would need a high level of detail in the industrial, 
domestic, agricultural and possibly electricity generation sectors. Services and transport sectors 
could be simpler, taking their cues from the ups and downs of the more detailed sectors. In 
some studies, the broad overview offered by ECCO has been usefully combined with more 
detailed static analysis (Crane & Foran, 2000).

The model determines its own growth rate over time. Most dynamic economic models will 
feed in the average growth rate as a user-defined input. We allow the modelled economy to 
grow as fast as is possible under the policy options that are in place. User-defined policies may 
well affect growth rates, albeit indirectly, and these allow us to capture some of the more 
subtle long-term effects of policy options (such as the rebound effect described earlier). 

The model's central 'growth loop' represents the key influences described by the model that 
lead to physical growth in an industrialised economy. All variables here are referred to in 
embodied energy terms. An 'industry' sector is defined as containing all those activities that 
produce physical goods. Other sectors are also defined, such as agriculture, services, housing, 
etc. These all contribute meaningfully to the economy, and all require a stock of fixed capital 
(buildings, machinery, etc.) through which to do so. Only the industrial sector is able to supply 
that capital - either the domestic industrial sector, or one overseas, at any rate. International 
trade complicates the picture a little, but can be adequately handled by the 'growth loop' 
model. 

As shown in Figure A1, the aggregated flow of 'human-made capital' (HMC) from the industrial 
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sector can be diverted to a number of purposes: 

consumption of non-fixed/disposable products 

reinvestment in and maintenance of the capital stocks of industry 

reinvestment in and maintenance of the capital stocks of other sectors 

exports of goods to other economies.

 Figure A1

We calibrate the rate of consumption of disposable goods based on short-term indicators of 
economic well-being, and, after factoring in balance of payment adjustments, allocate the 
remainder to industrial reinvestment. If this amount exceeds the rate of depreciation in 
industry, our industrial sector will grow over time, and hence the future production of human-
made capital will increase, all other things being equal (and we can break that assumption and 
model effects of technological change within industry if we wish to). Conversely, if the 
reinvestment in industry is too small, future output of HMC will contract, to the detriment of 
the entire economy. Because this reinvestment term is sensitive to changes in consumption, in 
investment in every sector and to international trade in goods, services and financial flows, the 
growth of the model as a whole is sensitive to a wide range of policy options. 

Figure A2 portrays the growth loop in terms of influences between terms, with the arrows 
pointed from influencer to influenced. 
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Figure A2

A plus sign indicates that the variables will move in the same direction (as x goes up, it will 
push y up, as x goes down, it will push y down), and a minus sign opposite directions. 

THE IRISH MODEL

The pilot model of the Republic of Ireland was developed over a period of approximately six 
months. We aimed to replicate the broad growth patterns of the Irish economy over the period 
1990-2002 (or as recently as official time-series have allowed), and then simulate them out to 
2050. This was successfully achieved, although inevitably some areas were sketched-in in 
relatively little detail. In describing the model, it is useful to note omissions as well as the detail 
that has been included, particularly for the sake of pointing to relationships between policies 
that we may have failed to capture in this first iteration of the model. 

The model divides the economy into a number of broad sectors, following the sectoral divisions 
provided by the main data sources that we used to calibrate it. These are: 

Agriculture, Forestry & Fishing 
This sector was sketched-in in terms of fixed capital stocks, and energy resource use. Future 
growth is driven by domestic requirements and export markets. No attempt was made to 
distinguish between types of agriculture, nor to assess land use. This latter would be required 
were we to factor in the land-use requirements of a large-scale biomass initiative (and, to a 
lesser extent, land-based wind generators, although it can be argued that these can happily 
coexist with many types of crops). 

Mining, including gas and peat extraction 
Our primary focus here was on describing the reserves of natural gas and peat, and the fixed 
capital stocks employed to extract them. Investment in these sectors was driven by domestic 
demand and world export markets (significant only in the case of gas). 

Industry & Manufacturing
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This sector was treated as a single entity, although in reality it covers a range of activities from 
heavy industry to food processing and the construction industry. (Even in much larger, more 
mature ECCO models we rarely disaggregate this sector.) The effects of investment in fuel-
efficient technologies in this sector were characterised. 

Utilities, primarily electricity generation Electricity generation was divided into a 
number of technologies, covering conventional fossil- fired plant, combined-cycle plant (a 
more modern technology with greater efficiency of use of fuel), conventional hydro-electricity, 
and renewables. Separate subsectors were drawn up to characterise wind generation, 
photovoltaics, biomass-generated ethanol and methanol plant, and wave energy, although our 
analyses here focussed primarily on wind power. Userdefined policies for future uptake 
between existing technologies were developed, with Business-As-Usual policy allocating 90% 
of new plant built beyond 2000 to combined-cycle fossil plant, and 10% to renewables. The 
differences between technologies were characterised primarily as: 

Load Factor i.e. percentage of time a plant would typically be online 

Thermal efficiency of converting fuel to electricity (where the plant is fuel-powered)

Fixed capital cost of building and maintaining plant 
We did not account for one potential benefit of wind power, that the technology could be 
developed indigenously, and potentially sold worldwide, whereas fossil-fired futures would be 
dependent upon foreign technology bases (and therefore represent a poorer situation for 
international balance of payments). 

Services 
The services sector was characterised in terms of fixed capital and physical resource 
consumption (e.g. thermal fuels, electricity). Demand for services was limited to the three 
major consumer sectors, industry, domestic dwellings, and the services sector itself. 

Domestic dwellings 
These again were characterised in terms of fixed capital and resource requirements. Effects of 
domestic energy efficiency technologies were taken into account (and here the payback could 
be significantly greater than in the industrial sector, owing to the poor starting position of the 
Irish housing stock in terms of simple energy efficiency 'quick wins' such as insulation), as well 
as potential for electricity-powered ground source heat pump technologies. 

Transport 
The transport sector does not maintain its own capital stock, as national accounts data describes 
the fixed capital in transport machinery as belonging to the owning sector e.g. industry, 
services, domestic. Energy use by transport is defined separately, though, and we were able to 
calculate demand based on passenger and freight volumes. Policies describing potential future 
modal splits between transport sectors are in place, as well as future fuel mixes, including 
electrically-powered passenger vehicles utilising fuel cell technologies. 

International Finance 
This sector defines the net impact upon the growth of the economy of international trade. Some 
parts of this can be characterised well by the model, such as the necessity of fuel imports, others 
are defined as user policies, such as future levels of international investment capital. Over the 
calibration period, Ireland enjoyed an unusually high influx of international capital, which we 
have allowed to decrease somewhat in the Business-As-Usual profile for the model.
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CALIBRATING THE MODEL

The model was initialised for the year 1990, and run over a ten-year period against real 
historical data in order to calibrate it. The primary data sources used to calibrate the model 
were: 

National accounts data from the Central Statistics Office of Ireland (www.eirestat.cso.ie), 
particularly for the purpose of getting Gross Domestic Fixed Capital Formation (GDFCF) data 
(series naaa04xx) upon which to base the model rates of capital formation. In this case, as no 
Fixed Capital Stock data was available from the CSO, the GDFCF data was also used to 
estimate initial capital stocks by using a simple spreadsheet model that tracked growth and 
depreciation of sectoral capital stocks over the calibration period. The CSO bpaa series data was 
also used to calibrate the international finance sector of the model. 

Energy balance data for Ireland, from the Department of Public Enterprise (DPI). The report 
"Energy in Ireland" provides data for the period 1980-1993. Energy balances for 1994-2000 
were originally taken from the DPI website which are now available on the Sustainable Energy 
Ireland’s website (www.sei.ie).  (These provide a detailed breakdown of energy resource 
production, imports and domestic usage by sector, as well as transformations into secondary 
fuels such as briquettes and electricity. Combining the energy balances over the calibration 
period, it was possible to develop detailed time-series data of sectoral energy usage by fuel 
type. 

The Electricity Supply Board Annual statements contained much detailed information on 
generating capacities and types of generator, from which a more detailed description of the 
electricity generation sector could be developed. 

The final report of the EU-funded ALTENER report "Total Renewable Energy Resource in Ireland" 
provided helpful information when developing the renewable energy sector.

This calibration process led to the definition of a business-as-usual (hereafter BAU) scenario, in 
which current technologies and policies were extrapolated out over a further fifty-year period. 
This is not intended to provide for an accurate forecast of Ireland's future, but to develop a 
well-defined baseline against which we can compare the effects of the changes we introduce in 
our policy studies. In the electricity-generating sector, we assumed that the majority of new 
generating capacity would be gas-fired, with a small fraction (10%) being wind energy. We 
assumed a continued high level of investment in Ireland from overseas, although less than was 
seen in the 1990s, recognising this to be an unusual decade. 
1] Foran BD & Crane DC (2000) "Modelling the Transition to a Biofuel Economy in Australia" in Ulgiati S et al. 
(eds)  Proceedings  of  the  2nd  International  Workshop  on  Advances  in  Energy  Studies:  Exploring  Supplies, 
Constraints and Strategies, Porto Venere, Italy, May 23-27 2000, pp 423-439.Chapter 3: 
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Appendix 4

Envisaging family life in a low-carbon Ireland

Composition of average weekly household expenditure (%)
Source: CSO Household Budget Surveys, 1987, 1994-5, 1999-2000

Category 1987 1994-95 1999-2000
Food 25.2 22.7 20.3
Drink & tobacco 8.0 7.7 7.6
Clothing & 
footwear

6.7 6.4 6.1

Fuel and light 6.3 4.9 3.8
Housing 8.8 9.8 9.6
Household 
durables

2.1 2.3 2.5

Miscellaneous 
goods

3.5 3.8 3.4

Transport 13.6 14.4 16.4
Services and 
other

21.9 24.4 25.7

total 100.0 100.0 100.0

The table above provided the basis of the questionnaire we asked members of the pblic in 
Galway and Waterford to complete to indicate how they would bablance their household 
budgets if higher energy prices pushed prices up and they had no increase in income. We 
estimated the price increase for each category of expenditure based on the energy 
required to make the goods or provide the service. A copy of the questionnaire itself is at 
the end of this appendix. 

It struck us as very important that people should have some positive vision of how the future 
might be to enable them to make better decisions. Here's one vision, by Nicola Creighton. 

A day in the life in 2020.....

It’s 7am and the Loop wakes us up with some music from our playlist. Back in 2009 one of 
the electronics conglomerates devised an intelligent combination of internet, tv and stereo 
that projects images onto the wall – or the ceiling if you’re still in bed. It’ll also project 
wallpaper like a fish-tank, or a starry sky onto your ceiling at night. 

This morning we’d just like a news update from Channel 24. The Loop’s voice activation 
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switches from music to the news and the headlines are read out to us: Dublin Airport’s 
second zeppelin terminal has just been completed over budget and well over schedule. … 
Scientists at Krenkel Station, Franz Josef Land in the Arctic Ocean are increasingly if  
cautiously optimistic about the prospects for the polar ice sheets and the effectiveness of the 
tent that protects vast areas from the sun’s radiation. … In ongoing negotiations, China has 
just agreed to further devolution for the Tibetan legislature. … In local news, food markets will  
remain open an hour later from the end of March onwards to cater for the post-work shopping 
demand and avail of longer daylight hours.

07:05 Time to let the sunshine in. All glass areas are covered during the night to minimise 
heat loss due to radiation into the night sky. A walk around the house to open all blinds takes 
three minutes and floods the house with light. It’s early spring but the rooms are not at all 
cold. Our house is built in such a way as to hold a fairly steady temperature all year round. 
This is done by absorbing radiation from the sun and using carefully chosen insulation 
materials. Years ago, people used to laugh and say ‘Solar in Ireland? Forget it!’. But our 
passive solar house, the first models of which were built on the continent at the beginning of 
the century, doesn’t rely on the sun actually shining brightly all the time. Daytime light is 
sufficient. The house retains heat exceptionally well.

Like many on our road, we have an energy surplus at times, particularly in summer. The 
excess energy feeds back into Eirgrid, which operates net metering. This means that the 
electricity meter runs backwards when we’re producing power we don’t need to use. The 
extra energy comes from our private wind turbine, PV panels and conservatory. Our 
geothermal system is part of the community geothermal project, a not-for-profit body which 
manages geothermal hot water and electricity for about fifty local households. Our house 
temperature is carefully managed on a room-by-room basis. Every room has a thermostat 
connected to the Loop, so no room is ever warmer than required for immediate daily needs.

Neighbours of ours who have a farm produce an energy surplus all year round. They can do 
this by using the same kind of energy generation solutions we and our other neighbours use 
in addition to a burner. The burner, modelled on an Austrian prototype and manufactured in 
Co. Carlow, takes a good variety of materials – wood chip, seasonal crop chaff, reed stalks 
from the water purification bed, dried animal manure, wood waste from the many managed 
forests nearby.

Since they live right next to the river, they have also installed a water mill. Their generator can 
be run off either the burner or the water-mill. They use the power from the water mill for 
steady-flow low-intensity appliances, such as the fridge-freezer, lightbulbs, the radio. 
Supplementary power from the burner is used for high-energy needs such as winter heating 
and processing farm produce. At the back of the burner is a space for baking and roasting 
food. 

07:08 Time to wash and dress. The bathroom is much like one from a generation ago but 
there’s no bath. Few people have baths these days as they’re considered something of an 
extravagance. Showers are the norm. The water is heated geothermally with an electric pump 
providing pressure. Composting toilets have been around now for the past ten years or so. 
The end product is an effective PH neutral soil fertiliser. The toilet system uses live bacteria 
and rain water rather than metred mains water. The rain water is run-off water from the roof 
and the roof garden. It’s filtered and stored under the roof. The days of copious soap lather 
are gone but we don’t need bubble-bath and the soap we have cleans just the same. 
Chemically it’s simpler and easier to break down in the waste water system. The toothpaste 
and soap are both locally produced. Disposable razor blades are very expensive. People tend 
to buy long-lasting blades that they can resharpen themselves. Hair dryers haven’t changed 
except in price, so they’re not widely used, nor are hairsprays and other products in aerosol 
containers.

07:35 Breakfast. Here’s what we usually eat and drink: tea grown locally in green houses, 
locally produced yoghurt, porridge, seasonal fruit and bread with preserves. Coffee, oranges, 
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bananas and pineapples, while still available are quite expensive and considered a bit of a 
luxury – more a treat than an everyday affair. Honey is produced locally though. Quite a few 
of our neighbours keep bees as a hobby. Some neighbours keep chickens free-range in their 
back gardens and feed them on scraps from the kitchen. We buy our eggs either from those 
neighbours or at the local farmers’ market.

Our kitchen contains most conventional mod cons. We’ve an electric cooker and some of the 
appliances are connected to the Loop to regulate power usage, powering them down or 
briefly off when there is a surge in demand. Dishwashers are still popular but some people 
choose to get by without because of their waste water footprint and energy intensity. We use 
a washing machine and the only detergents available are easily bio-degradable.

08:00 Ten minutes to hang out the clothes, which were washed during the night while energy 
demand was low. The clothes dry on a covered clothes line for use most of the year. It’s a 
simple walk-in structure in the back garden with wooden lattice walls on three sides and a 
corrugated roof. We don’t own a tumble dryer. In extremely cold weather we dry clothes 
indoors.

08:10 The kids have got up in the meantime and are getting ready for school. We all cross 
paths in the kitchen for a few minutes. My partner leaves for work. She’s a furniture restorer. 
She shares a workshop with three others 3km away and travels by bike or takes the bus if it’s 
raining heavily. I take the bike too, pedalling to the local fish farm 2km away, where I look 
after many of the routine farm chores – water checks, food quality checks (mackerel are like 
pigs – they’ll eat almost anything… but there are limits), and incoming orders for the day. 
More stringent water quality tests are done in the tanks containing the young fish. This is the 
stage where fish are at their most vulnerable and where avoiding contamination is especially 
important. The fish are fed on food waste from restaurants, the local abbatoir and nearby 
households. The food has to be carefully prepared and monitored before use.

08:50 To get to my other job, which starts between 09:00 and 09:30, I either walk or cycle. 
Walking takes 35 minutes, biking ten. Electric trams serve the city and suburbs but further out 
we rely chiefly on buses and trains. These are all electrically powered. Horses are also a not 
uncommon sight and the odd eccentric even uses a camel. Horse and carriage taxi is a 
booming business. Some people use electric mo-peds for short trips. For longer distances 
private cars are used though these aren’t cheap to run – they are electric powered (Lipo 
cells). 

Alternatively if you don’t have a car you can use the Citizen Taxi System (CTS). This is a 
commercial enterprise, an evolution of the car-sharing system practised on the continent as 
early as the 1970s. It exploits modern mobile communication technology and integrated tax 
and banking systems, allowing complex transactions to take place instantaneously and 
smoothly. 

You simply text your location and desired destination at least one hour before you plan to 
leave. The Citizen Taxi office will search its database and match your journey to a similar one 
being undertaken by a registered driver. Your details are then texted to that driver who has 
already planned to drive this route at your specified time and s/he can pick you up at an 
agreed location and time. Your CTS smart card is used and is inserted into the car’s taxi-
meter (like a credit card box in a shop) – the distance travelled is then recorded and at the 
end of the journey the passenger enters a pin-number before retrieving their card to validate 
the journey. The smart card has photographic ID to prevent theft and fraud. This ensures the 
identity of both driver and passenger. A journey charge is transferred from the passenger’s 
account to the driver’s. This is typically about 70% of the cost of a bus ticket for the same 
route.  The registered driver is also eliglible for a pro-rata road tax and carbon rebate for 
every kilometer travelled with an extra passenger on board who is not a family member. The 
CTS office operates much like a bank, placing a small transaction charge on every journey 
completed.
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09:15 I’ve arrived at work having dropped by the post office to trade last  month’s surplus 
carbon coupons. Not having made any substantial journeys or engaged in any other 
emissions intensive activities, I find I have plenty to trade or invest. The current carbon index 
is favourable and I leave the post office smiling. The carbon trading system began life as the 
European Union Emissions Trading Scheme back in 2005. Carbon trading means privatising 
the atmosphere. The atmosphere is public commons – a resource in which everyone should 
have an equal stake because its preservation is in the interest of all. The privatisation of the 
sky, which is what a carbon trading scheme amounts to, was ultimately done on a per capita 
basis. This was because every other version of the scheme, such as free allocation of 
emissions rights to companies, caused gross distortions in the carbon market, failed to reduce 
emissions sufficiently to control climate change, and not least perversely led to a transfer of 
the ownership of a public good into relatively few private hands. The per capita scheme has 
allowed us to reduce emissions effectively and steadily curb the worrying trend that 
accompanied rampant global economic growth. Energy prices are high compared with the 
turn of the century, it is true, but a combination of effort and ingenuity, backed up by new 
products and practices that have steadily gained in credibility and status in the marketplace, 
have allowed people to become quite a bit more efficient in their energy use.

The carbon trading system gained global currency when China conluded negotiations to enter 
the scheme and quickly joined Europe by rolling out a citizens’ carbon credit scheme. This 
scheme distributes emissions rights on a per capita basis, with carbon coupons going to all 
citizens over 18. The carbon coupons can be used to cover the emissions output of fossil fuel 
the individual consumes. However, if a person manages to use less fossil fuel than his or her 
allocation allows, then s/he can sell the coupons on to someone requiring a bigger allowance 
or s/he can retain the coupons as carbon futures. This makes for a certain amount of 
compensation for high energy prices.

The office where I work for 4 hours a day, 5 days a week is an advertising agency. The 
building is carbon neutral, and employs most of the new energy-saving technologies - wind 
turbines, geothermal heating, careful material selection to ensure good thermal properties, i.e. 
adequate heat retention and dissipation. The building uses daylight effectively so use of 
electric light is minimised.

The agency has a broad portfolio of clients, including suppliers of renewables technology, IT 
systems and purpose bred crop seeds, as well as the accounts of a broad range of local 
businesses and services. It’s a paperless office. Sophisticated electronic PAs keep people up-
to-date instead of paper records and post-it notes. Encrypted files have even supplanted 
paper contracts and all money transactions are conducted electronically. In most sectors 
paper is largely a thing of the past.
 
13:30 Now I’m home again for lunch, which is a quick affair – local fish, potatoes and 
vegetables, with lots of herbs for their nutrients. If the weather’s good and she’s not too busy, 
my partner returns from her work to join me in the meal. Sometimes the kids come home for 
lunch too, more often they stay at school. As we are eating, a news and weather bulletin 
announces the likelihood of a strong to severe storm for the late evening. Weather and storms 
are a lot more erratic – this has impacted everything – insurance (storm damage), fishing, 
cargo shipping and air travel. Thankfully modern climate modelling and satelite technology 
mean that the science of early warning is that bit more effective and so many situations that 
would previously have been calamitous can now be anticipated and managed. The benefits of 
this accurate climate science have been reaped by all weather-sensitive enterprises including 
farming, sea-faring, etc. but storm damage is still an unavoidable fact of modern life.
 
Because storm damage is no longer something that one can insure against, most modern 
houses are designed with weather proofing in mind. That means that they are to a degree 
‘wind-dynamic’ and are capable of emerging unscathed from all but the most violent of 
storms.  This has been accomplished by using clever construction techniques and roof line 
profiles, and by positioning the buildings relative to other adjacent buildings such that 
destructive wind-sheer and wind-tunnel effects aren’t possible.
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14:15 After lunch my partner and I take a few minutes to give the green houses a quick run-
around, keeping an eye on weeds, pests and humidity. Animal dung and home-produced 
compost make up the fertilisers. Market gardening is practised widely and every scrap of 
green is put to use, with herb and vegetable patches even on the roofs of buildings. In our 
back garden we have two apple trees, rhubarb, lettuce and cabbage, radishes, carrots, herbs, 
potatoes, onions, herbs, strawberries and blackcurrants.

14:30 I’m back on my bike to the fish farm. In the afternoons I do some of the admin work, 
which involves managing the accounts, keeping the books and making sure deliveries are run 
on time etc. It’s a decent crew of people working there but we all smell a bit fishy!

At weekends there is commercial fishing for wild fish. This is tightly regulated to ensure stocks 
are properly managed – wild fish sells at a premium and is seasonal. Shellfish are also 
harvested – one of the many benefits of our now fairly pristine coastal waters. Fresh and sea 
water pollution is no longer on anything like the scale that it used to be, thanks to 
comprehensive regulation which has underpinned a broad variety of clean-up and water 
processing technologies.

18:30 After work, usually at about six or seven, many people go to the market. This is 
basically a mall with large areas for farmers’ and craftspeople’s stalls. A wide variety of goods 
is sold and most of it is locally produced, from tools to clothes to food. Most of what is 
available is produced within a 50 kilometer radius, with only a few items coming from further 
afield – many of the electronics are imported and people still enjoy tv and computer games, 
mostly through the Loop, as a main form of entertainment. Computers are manufactured 
locally and are a major employer in the area. Shopping isn’t like before – packaging is greatly 
reduced – refillable glass containers are ubiquitous and people use wheeled carrier carts like 
airline cabin cases or backpacks to carry things about.

Shopping is as much a social occasion as anything else and is one of the main opportunities 
for people to meet and catch up on news and gossip. As such the market has replaced the 
compulsive consumption of the mall with the sociability of the pub and has to a large degree 
succeeded in retaining the best aspects of both while losing their worst excesses. At the 
market, there are cafés where local beer can be had as well as imported coffee and local teas 
and juices. People spend anything from half an hour to the whole evening wandering through 
the market, depending on whether they’re mainly shopping or socialising.

19:30 Our evening meal consists of a roast of locally bred lamb, rice shipped from India and 
spring vegetables from the market. After the meal, my son does a round of the house to close 
all the blinds.

20:30 My daughter is looking for some assistance with a school project, a business plan that 
will be set up and run as a business with a fixed start and finish date, balance sheet and 
comprehensive feedback on learning outcomes, including financial, resource and person 
management.

Education in general is quite similar to what it was at the turn of the 21th century, but with a 
greater emphasis on economics/business and practical and technical skills as well as social 
and negotiating skills, which are seen as vital to a smooth-running community. 
Gardening/farming and machine maintenance and repairs and now core elements of the late 
primary and early secondary curriculum. Consumers no longer accept inbuilt obsolescence in 
the appliances they buy and most people have a set of basic repair skills or trade other skills 
for these using local currency or credit systems such as LETS. There is a growing spare parts 
industry involving manufacture and trade plus training for advanced repair and maintenance 
skills. Workshops, projects and business model development are now also core elements in 
most school curricula.

Just as they were last century, science and technology are key subjects as the techniques, 
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innovations and efficiencies gained from them have benefited almost every growing sector of 
our economy, such as commercial and domestic horticulture, tourism and the IT industry. 

The local school, as with most buildings, is energy optimised. School hours are shorter in 
winter to save on light and heat and summer holidays are shorter. Most of the materials used, 
including paper, are locally produced and much is made from recycled paper.

22:15 We watch a documentary on Venezuela and how it is absorbing a steady stream of 
economic migrants from the US.

22:55 At the Loop, along with my partner and eldest daughter. We can access it from several 
points in the house, allowing us to browse collectively, compare notes on info we find and 
float suggestions. We’re looking for a holiday in Northern Spain. Holidays and leisure activites 
are quite different these days compared with twenty years ago. Long-haul flights are still a 
possibility but the days of cheap flights and bargain holidays in the sun are over. Conventional 
air travel is once again a fairly exclusive thing, with all but the fairly wealthy opting for less 
expensive alternatives. Zeppelins are back and offer a slower and more affordable version of 
air travel. Europe to South America or Asia takes about 4 or 5 days, depending on weather.

A friend has recommended an adventure package holiday that includes zeppelin transport, a 
24-hour trip each way. By way of comparison, the aeroplane to Spain is ten times faster but 
twenty times as expensive. We book the zeppelin option for the last two weeks in May.

Different regions take holidays at different times of the year to avoid excessive transport 
demand, and spring and autumn holidays are almost as popular as summer breaks. Winter 
sports are no longer the mass pursuit they used to be – glacial recession and a rising 
snowline have meant that they too are increasingly the preserve of only the well-to-do. 
Likewise the maintainance and operation of the lift systems has proven prohibitive with many 
simply falling into disuse and having been scavenged or dismantled for scrap. However, 
backpacking is still thriving if not quite as popular as it used to be. 

As with every other aspect of life, IT has also revolutionised travel. Guidebooks are largely 
obsolete with up-to-date downloads, available on wireless e-books, purchased chapter by 
chapter or book by book. Google Earth has merged with travel guide publishers to offer a fully 
integrated interactive travel search and research tool. You simply click on your chosen 
country, city, area or building and a variety of competing guide book chapters are offered. 
Further options from the guide book chapters allow you to book transport, accommodation 
and events.

11:20 The clothes from the line are in a pile in the utility room. My partner took them in before 
dinner – dry but a touch on the chilly side. A few minutes and they’re folded and put away in 
the airing-cupboard, where they’ll dry out fully. Time for sleep.
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Feasta and Waterford City Community Forum 

Responding to the energy crisis 

`                             Today         Future                                 Savings 

Services                 €25.70         €30.00 

Food                       €20.30         €30.00 

Transport                €16.40         €32.80 

Housing                   € 9.60         € 9.60 

Drink & Tobacco     € 7.60          € 8.60 

Clothing & shoes     € 6.10         € 7.00 

House durables       € 4.60         € 6.00 

Fuel & light             € 3.80         €11.40 

Miscellaneous         € 5.90         € 8.00 

Total                        100.00       133.90 

Please say how you would try to make the necessary savings 

FOOD……………………………………………………………………………..…… 

…………….…………………………………………………………………………… 

TRANSPORT…………………..…………………………………………………….. 

……………………….………………………………………………………………… 

FUEL & LIGHT…………….………………………………………………………… 

………………………………….……………………………………………………… 

THE OTHERS……(give details on the back). 

Age: Number in household: Gender: M/F 
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Appendix  5

Participants in the Dublin Workshops. 

June 1st, 2005

Dr Owen Wilson, Group Health Safety & Environment, ESB
David Hanley    Principal Officer, Energy coordination  DCMNR
Michael Kelly   Manager, Generation Analysis    ESB National Grid
Michael Layden  Renewable Energy consultant
Conor Toolin    Planning & Development  Sustainable Energy Ireland
Justin Maguire  Manager, Research & Planning    Bord na Mona
Eamon Ryan, TD, Energy spokesperson, Green Party
Lorcan O Kinneide  Irish Fish Producers Organisation
Dr Jim Burke    Head, Crops Research    Teagasc
Sean Griffin, Asst Principal Officer, Energy coordination, DCMNR
Rory Deasy, IFA
Tom Mooney, Deputy Secretary, Department of Health & Children
Michael Dooley,  Instore development, Dunnes Stores
Martin Langton, property developer and manufacturer. Killelary, Geashill, Co. Offaly
Edward Nelligan, Manager, Utilities / Finance    Ulster Bank
Gerard O'Neill  Chief Executive Amarach Consulting
Philip Jones, Vice President, Irish Planning Institute
Andy Wilson, energy consultant, Sandyhill, Westport, Co. Mayo.
Laurence Gill,  Lecturer, Dept Civil & Environmental Engineering, Trinity College
Lorna Kelly, Timber Frame Association
Paul Hart, ConstructIreland magazine.
Paul Johnston   Lecturer.  Dept Civil & Environmental Engineering, Trinity College
Pat Mullen, Procurement and Materials Manager, Irish rail
Dr Sinead Ni Dhonghaile Senior Transportation Planner   Colin Buchanan and Partners
Conor Faughnan  Public Affairs  AA Ireland
Edel O'Dea-Kenny, Integrated Transport Unit, Dept of Transport
Jeff Colley, Editor, ConstructIreland magazine
Jim Murphy, Engineering Advisor, Department of Health & Children
Martin Howley, Energy Policy Statistical Support Unit  SEI
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October 12th, 2005 

Torben Andersen, Airtricity 
Seamus Boland, Irish Rural Link 
David Callaghan
Fiona Candon, Regional Devt Executive Western Development Commission 
Thomond Coogan, Adult Education Centre, UCD 
Geraldine Cusack, Meath Energy Management Agency 
Jim Devlin.  IFA 
Amanda Dillon, Justice Desk,Irish Missionary Union 
Mike Dooley, Dunnes Stores 
Frank Ferguson, Irish Fish Producers Organisation 
Graham Ferguson, Ferguson Associates, Belfast 
Clifford Guest, Tipperary Institute 
Brid Haug, Delap and Walter EcoCo 
Margaet Irish, Kilkenny
Dr. Roy Johnston, Dublin
Su-ming Khoo NUI, Galway 
Jim Kieran CIE 
Kerry E'lyn Larkin, Galway 
Michael Layden, renewable energy consultant 
Iain Leopald, Research Executive, Amarach Consulting 
Colm MacLochlainn
David Manning, IBEC 
David McCarthy 
Julie O'Brien, Environmental Advisor, Waterford Chamber of Commerce
Fergal O'Hannrachan 
Sinead O'Keefe University of Limerick 
Emer O'Siochru, EOS Architects 
Prof. Donal O'Sullivan 
Sr Marian O'Sullivan,  An Tairseach 
Bernadette Phelan,  Regional devt executive, Western Development Commission 
Jimmy Quinn, Irish Road Hauliers' Association 
Louise Rooney
Alison Russell 
Eamon Ryan, TD Energy Spokesperson, Green Party 
Jay Stuart, architect, Ecoco 
Bob Sutcliffe, Environmental Efficiency 
Huan Tan,  Irish Fisheries Board 
Aleck Tong
Brian Treston 
Dr Owen Wilson,  Manager, Group Health Safety & Environment, ESB 

Facilitation was by members of the team and Davie Philip of Cultivate. 
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Appendix  6

Presentations

2005
Rethinking the City – Building Healthy Community, Dublin,  April 21st.  
Brief  (20 minute) presentation to 80-plus audience of city planners and 
engineers, stressing the likely constraints under which highly priced energy 
would compel them to work. Few seemed to have heard of peak oil and 
consequently found it difficult to accept the idea that a radical change might be 
necessary. 
 
Green Builders’ Conference: Low Energy, High Return, Dublin, April 
22nd. Brief (20 minute) presentation to 80-plus audience of eco-architects and 
developers, mentioning the likely move to locally-sourced lower embodied 
energy materials etc.  Audience very receptive to the message.   
 
Waterford City Community Forum – April 28th – 90-minute presentation to 
over sixty consumers who each completed a questionnaire on how they would 
balance their household budgets if energy prices rose steeply. 

Green Party Conference, Cork, May 14th  About 40 people attended a one-hour 
Energy Scenarios Ireland workshop and generated a substantial amount of energy and 
output

Cork Environmental Forum Seminar, 7th June A workshop was held following at 
the Cork Environmental Forum Seminar in the Metropole Hotel in Cork and this time 
we focused on Waste.  How will we deal with different kinds of waste in 2015?  We 
only had an hour and a half, so we  began with Colin Campbell giving an abbreviated 
introduction to Peak Oil followed by Phoebe Bright giving a brief overview of 
Scenario Planning.  Then we broke into four groups to focus on the scenarios.  There 
was insufficient time to really get to grips with the subject but an interesting set of 
headlines was generated and posted on the website.

Presentation to Cork County Council SPC, Cork, July 11th A brief 
presentation was made to the Planning and Economic Development Strategic 
Policy Committee and was well received.  Most members were not aware of the 
issues and asked questions about energy alternatives and the timing of the 
energy peak. They wanted other members of the council attend a second 
presentation.
 
Fuelling the Future Conference,  Kinsale, Co. Cork, June 18 & 19th  - 40 
minute presentation to 80-plus people on changes likely as a result of energy 
scarcity. 
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i  Paul Monaghan, Fort Dodge Animal Health, Sligo, pers. comm. 
ii  The heat from two tonnes of pellets is equivalent to that from 1,000 litres of oil. Two tonnes of pellets cost 

€310 in October, 2005, and 1,000 litres of heating oil cost €625. 
iii  Weekly wind report on the CER website, downloaded 13 August 2006. 
iv  Renewable Energy in Ireland, SEI, 2006, p. 18
v  The 14% figure is taken from a chart in the ESB's 2003 annual report which shows that 24,661 GWh were 

generated during 2002 but only 21,226 GWh were sold to customers. 
vi  Why Nuclear Power Cannot be a Major Energy Source, David Fleming, Feasta, Dublin, 2006. 
vii  For a description of the latest thinking on the disposal on high-level nuclear waste, see Rolf Haugaard 

Nielsen (2006), “Final Resting Place”, New Scientist, No 2541, 4 March, pp 38-41.
viiihttp://www.fuelcellmarkets.com/article_default_view.fcm?articleid=979&subsite=847
ix From http://en.wikipedia.org/wiki/Smart_meter
See also Bringing meters out of the closet -  http://news.bbc.co.uk/2/hi/science/nature/4754109.stm
x  Determination of Transmission Allowed Revenues for 2005 Use of System Tariffs, Commission for Energy 

Regulation, October 2004 (CER/04/314)
xi  Huber, C., G. Resch (EEG), M. Voogt, W. Graus (Ecfoys), C. Enright (DEC), B. Ó Gallachóir (UCC) 

(2004). Economic Analysis of RESE Support Mechanisms. Report prepared for Sustainable Energy Ireland (SEI). 
Vienna, Austria. 

xii Calculations by the German Renewable Energy Association (BEE); Presentation by Josef Plank, Austrian 
Chamber of Agriculture at the conference Sustainable Bioenergy- Challenges and Opportunities 12-13 Oct 2006, 
Bonn, see www.forumue.de/bioenergy; Institut für Energetik&Umwelt/Fraunhofer-Institut/Wuppertal-
Institut: Analyse und Bewertung der Nutzungsmöglichkeiten von Biomasse, Wuppertal/Leipzig 2005. 
xiii  Industrial Hemp, Speciality Crop Factsheet, British Columbia Ministry of Agriculture and Food, Sept. 1999. 

http://www.agf.gov.bc.ca/speccrop/publications/documents/hempinfo.pdf
xiv  Bernard Rice, http://www.teagasc.ie/publications/2003/conferences/nationaltillage/paper04.htm
xv Liquid Biofuels Strategy Study for Ireland, December 2004

 http://www.sei.ie/uploadedfiles/InfoCentre/LiquidbiofuelFull.pdf
xvi  http://www.iea.org/textbase/nppdf/free/2004/biofuels2004.pdf
xvii Total Energy Resource in Ireland, March 1997. 
xviii A leading critic has been Ulf Bossel. See http://thewatt.com/article1238.html
xix  It costs about $2m per MW to instal a turbine in shallow offshore waters. 
xx  Ege and Krag, www.cycle-helmets.com/denmark.pdf 
xxi “Sustainability through local Self-Sufficiency” in Before the Wells Run Dry, Feasta, Dublin, 2003, p. 239
xxii“The case for returning to real live horse power” by Charlie Pinney in Before the Wells Run Dry, Feasta, 

Dublin, 2003, p. 269
xxiii The Farmers' Journal, 3 December, 2005. 

http://www.farmersjournal.ie/indsup2005/machinery03.pdf#search=%22no-plough%20cultivation%22
xxiv See: http://en.wikipedia.org/wiki/Fab_lab 

http://www.feasta.org/documents/wells/contrib.htm#pinney
http://www.forumue.de/bioenergy

	The Scenarios Themselves 
	Appendix 3
	The origins of ECCO and its use around the world
	ECCO Model Description

