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Non -Food Crops in Ireland 

The views expressed in this background paper do not purport to reflect  the views of the Minister or the Department of Agriculture, Fisheries and Food.
Background

This paper provides an overview of the potential to grow non-food crops in Ireland for use in the bioenergy market. At present, forestry and agricultural residues and wastes are the main feedstocks used in the Irish bioenergy market. There is potential to expand the feedstock range by using conventional crops and/or dedicated biomass crops for energy. 

The cultivation of non-food crops is a relatively new activity on Irish farms. Interest can be attributed to the decoupling of farm subsidies and Government targets and policies in the bioenergy sector. A wide range of crops can be grown specifically for use as a fuel including wheat, oilseeds, grass, hemp, canary reed grass, willow, miscanthus, switchgrass and sugar beet. The feedstock can be processed to produce Biofuels - whether in liquid or solid form for use in the Bioenergy market. 

1.  Renewable Energy policy 

The bioenergy market is an important segment of the renewable energy sector. Important and challenging EU and National targets now exist to develop renewable energy in response to concerns about climate change and energy security. Two key policy documents have been published in Ireland to increase renewable energy output. The White Paper on Energy “Delivering a Sustainable Energy Future for Ireland” sets out the framework for energy policy to 2020 to ensure security of supply, environmental sustainability and economic competitiveness in the energy sector. A ‘National Bioenergy Action Plan’ is also in place to increase deployment of Ireland’s Bioenergy resources in the transport, heat and electricity markets. 

In March 2009, the European Union adopted a far-reaching package of measures to enhance renewable energy output and combat climate change. As part of this package, Ireland is required to obtain 16% of our energy from renewable sources by 2020 and increase the share of renewable energy in transport by 10% over the same period. 

2. Bioenergy Targets 

Bioenergy has the potential to make a significant contribution to Ireland’s 2020 targets for renewables. It currently contributes 218 ktoe or 1.4% to Ireland’s total primary energy requirement primarily made up of wood energy and tallow for biodiesel production. Ambitious targets exist in the Energy White Paper to increase output from bioenergy resources to 2020. The targets include:  

· A minimum 5% market penetration of renewables in the heat market by 2010 and 12% by 2020

· Increase the use of biofuels in transport fuel by 5.75% by 2010 and 10% by 2020.

· 30% target for co-firing biomass at the 3 peat power plants by 2015,

· Target 800 MW of CHP (Combined Heat and Power) by 2020 with an “emphasis on biomass fuelled CHP,

· Achieve 33% of electricity consumption from renewable sources by 2020 (later increased to 40%), 

A substantial effort is required to accelerate the growth of Ireland’s bioenergy resources to 2020 in order to meet these targets. 

3. Non-Food Crops 
Delivering a supply of biomass to meet the above targets requires significant additional resources compared to the present level. It is acknowledged that non-food crops are one of the few realistic methods of generating additional supplies of indigenous produced biomass. 

Production of non-food crops in the EU increased to over 4 million ha in 2007 supported by the EU Energy Crops Scheme and the Non-Food Set-aside Scheme. A further 1 million ha was planted in 2007 outside any specific support measure. Over 90% of non-food crop production in the EU is confined to Germany, the United Kingdom and France. Less than 
0.2% of the agricultural land in Ireland is under non-food crops made up of oilseeds, miscanthus, willow and small quantities of wheat and oats used for energy purposes. 

The table below details the areas sown since 2005 in hectares. 

	Year 
	Willow 
	Miscanthus 
	Oilseed rape 
	Hemp & switch grass
	Total Hectares

	2005
	13
	 
	2,577
	 
	2,590

	2006
	67
	122
	4,267
	 
	4,456

	2007
	65
	630
	7,959
	90
	8,744

	2008
	127
	780
	3,087
	137
	4,131

	2009
	170
	740
	2,300
	100
	3,310


As the table shows, production has concentrated on the cultivation of oilseeds, willow and miscanthus.

Oilseed rape is traditionally grown in Ireland as a break crop in a one-in-four year rotation for use in the food and animal feed sector or as feedstock for pure plant oil and biodiesel production. Production is relatively small. High yields are required to make the crop economically viable. Pressed oilseed rape produces vegetable oil and a residual cake in the approximate ratio of one tonne of oil to two tonnes of cake. The cake can be used as an animal feed supplement.

Miscanthus is a high-yielding perennial, rhizomatous grass with lignified stems resembling bamboo. Once established (typically requires 2-3 years) miscanthus can remain in situ for at least fifteen years. It can be used for large-scale electricity power stations or for small-scale heat production. In excess of 2,000 ha have been planted in Ireland since 2007 under the Bioenergy Scheme. 

Short Rotation Coppice (willow) is a fast growing species that can be grown to produce woodchip for heat and power generation over a 3- to 4-year cycle for up to 20-25 years. The crop is capable of yielding 7 to 11 oven-dry tonnes of biomass per hectare per annum. 360 ha have been planted under the Bioenergy Scheme.

Although interest is beginning to emerge in other crops such as hemp etc, cultivation of these crops in Ireland is still at the research/demonstration stage. 

4. Expanding the non-food crops area

The factors governing the use of agricultural land are many and varied and in most cases depend on individual and farm specific circumstances. In general, expanding the non-food crops area depends on a variety of economic and non-economic circumstances including farm size, efficiency, profitability and demographic characteristics. Existing tillage farmers are more likely to consider non-food crops due to the similarities that exist between cereal production and non-food crops in terms of machinery, soil type and agronomy skills. 

Other factors include the availability and suitability of sufficient land to expand the non-food crops area. This is unlikely to be an issue in the short to medium term given the current low levels of production. There is a concern that a large-scale transfer of land may lead to additional animal feed imports. However, feed imports may decline if the decoupling of subsidy payments from production leads to a decline in livestock numbers, a trend that is beginning to emerge. 

There is potential to expand the existing tillage area and overall area devoted to the production of non-food crops without impacting to any great extent on existing farm enterprises For example, the SEI Liquid Biofuels Strategy Study published in 2004 concluded that large areas of grassland mainly in the South East of the country could be converted to arable use. There is little agronomic limitation on cereal production and sufficient indigenous grain could be available to supply one bioethanol plant. 

Irish farmers can achieve satisfactory yields of oilseed rape and can produce it with their existing complement of farm machinery. The total amount of oilseeds that can be grown is limited by the need to keep successive crops at least four years apart in a cereal rotation. This and other factors, including suitability of climate, small farm size and EU sustainability criteria for the production of biofuels, will probably limit the overall area devoted to oilseed production.

5. Non –food crop supports 

DAFF is supporting the production of non-food crops. A pilot Bioenergy Scheme was launched in 2007 to support the planting of miscanthus and willow by giving farmers a grant of €1,450/ha to cover 50% of establishment costs. The Scheme supported the planting of some 2,500 ha to the end of 2009. 

Areas planted with non-food crops also qualified for an EU premium worth €45 per ha and a national top up premium worth €80 per ha. Uptake of the EU premium has been relatively low in Ireland and in most other Member States. The Commission abolished the premium in early 2009 during the CAP Health Check reforms. Payment of the National premium also ends in 2009. Areas sown with non-food crops continue to qualify for the Single Farm Payment.

6. Research 

DAFF is funding research projects that relate directly to non-food crops through the Research Stimulus Fund Programme (RSF). This programme facilitates research that supports sustainable and competitive agricultural production practices. Under RSF Calls made between 2005 and 2007, 13 projects relating directly to biofuels and non-food crops were awarded grant assistance of some €6 million. The aim of this research is to identify plant varieties, crop production systems and technologies that are most suited in the Irish context. The research complements the work being done by Teagasc on non-food crops at the Oak Park Crops Research Centre. 

7. Sustainability 

Non- food crops can make a contribution to emissions reduction in the agriculture sector through the provision of low or carbon neutral indigenous fuels. Both willow and miscanthus are carbon neutral fuels as the CO2 released on combustion is equal to that taken from the atmosphere during photosynthesis. Teagasc estimate that replacing tillage with biomass crops could contribute net sequestration of up to 1 tonne of CO2 EQ per ha/annum. 

Abatement levels from displacing cattle production with non-food crops are more difficult to calculate. While carbon is lost from ploughing grassland, methane emissions from cattle should reduce along with emissions from less fertiliser usage. However, some farmers may increase their stocking rate on the remaining farm area resulting in less emission savings. Research is currently underway investigating these issues and in particular, the potential of miscanthus and willow in carbon sequestration. 

Liquid Biofuels produced from oilseeds, wheat etc must comply with the new sustainability criteria set out in Directive 2009/28/EC on the promotion of the use of energy from renewable sources. This means that biofuels used in the EU must produce 35% less greenhouse gases than their fossil fuel comparators (petrol and diesel). This figure will increase to 50% greenhouse gas savings from 01 January 2017. 

8. Markets for Non-Food Crops  

There are essentially two markets for non-food crops in the production of liquid biofuel (ethanol, biodiesel & pure plant oil) or as solid biofuel for heat/electricity production. 

Liquid biofuels

There are two types of liquid transport biofuel: 

(i) Pure plant oil (produced from oilseeds) for use in modified diesel engines and biodiesel (oilseeds and other oils and fats) for use in diesel engines without modification, and 

(ii) ethanol for petrol engines which can be produced from crops such as wheat  

EU Member States have used a variety of mechanisms to stimulate liquid biofuels ranging from exemptions on excise duty on biofuels, special tax rates on biofuels, grant assistance and certificate obligation systems. Most Member States are still at an early stage in developing biofuel production. The EU share of the global biofuel market is 7% for ethanol and 63% for biodiesel. 

There has been limited development of home produced liquid biofuels in Ireland. A small number of crushing plants produce pure plant oil from oilseed rape. Biodiesel production in Ireland is mainly from tallow, oilseeds and recovered vegetable oil. One large biodiesel plant is operating in the South East. A company in Cork is producing ethanol from whey (a milk by-product). Another Irish company has plans to build the first large-scale wheat to ethanol plant in Waterford port.  

A number of factors have inhibited production of biofuels in Ireland including high feedstock prices, inadequate infrastructure and cheap imports of B99 biodiesel. The sector has also been affected by the fall in oil prices and concerns about the sustainability of some biofuels and their impact on food security.

Solid biofuels

Solid biofuels can be used to generate heat and electricity and replace the use of oil, gas and coal. This sector represents a particular opportunity for miscanthus and willow to supply the heat and electricity sectors. 

A number of support mechanisms are currently in place to develop a market for solid biofuels in Ireland. The Reheat and Greener Homes schemes have generated huge interest in using biomass heating fuels. New markets have been developed for wood chips and pellets from forest and sawmill residues. Interest is now beginning to emerge in using miscanthus and willow crops in biomass boilers. The initial target market would be buildings with a large, continuous heat demand such as hotels and hospitals. 

The use of miscanthus and willow as a co-fuel in the peat burning electricity plants could potentially open up a significant market outlet for these crops. The three peat stations burn a total of 3 million tonnes of peat per annum. Delivery on the 30% co-firing in the peat stations by 2015 would require biomass to replace 0.9m tonnes of peat. About 0.6m tonnes of biomass would be required to meet this target. 

   10 Strengths and weaknesses

This section analyses some of the strengths and weaknesses that have emerged in developing a market for non-food crops in Ireland.

Willow and miscanthus

Ireland’s climatic and soil conditions are very suitable for willow and miscanthus production and offer a new rural economic activity and entry for agriculture to a large expanding energy market. These crops can deliver positive outcomes in terms of reduced CO2 emissions and potentially deliver extra sources of income for rural communities. 

Profitability remains low due to high upfront establishment costs and long pay back periods on initial investments. The payback period for miscanthus and willow is 4 years and 7 years respectively over a fifteen-year time span. Current contracts offer farmers €60/t at 20% moisture content to supply miscanthus and €60 per oven-dried tonne delivered for willow. 

The lack of an established biomass market is an inhibiting factor. Until markets develop fully it is difficult to estimate potential returns to farmers going forward. Local markets must be created of sufficient size and dependability to reduce transport costs. Users with a continuous heat demand should be the main target market. Support for pilot demonstration projects and boilers that can burn miscanthus would boost the crop. 

Development of low cost systems to plant, harvest and transport both miscanthus and willow would also be of benefit. Further research and improvements in establishment/planting operations will reduce establishment costs over time. The viability of willow production would be improved with the development of low cost drying systems. A REFIT (renewable feed in tariff) support system would improve the economic viability of co-firing both crops.

In the absence of a developed market, it is difficult to make long-term forecasts on the area that will be devoted to willow and miscanthus. If the industry is to develop to a significant scale, ways of improving profitability must be found and more progress is needed to develop supply chains and viable end uses. Co-firing of biomass materials has commenced at the peat stations. While good progress is being made, issues associated with intake, transport, handling and storage remain. In terms of scale, the co-firing market is critical to establishing a viable market. 

Liquid biofuel crops

There is clearly a case for developing some level of indigenous liquid biofuel production in Ireland. The question remains as to how this can be achieved, and what contribution the agricultural sector can make in providing feedstocks. It is generally acknowledged that there are significant barriers to the development of a liquid biofuels market. These include supplies of available feedstock, the cost of producing biofuels, the relatively high cost subsidies and lack of distribution outlets. 

However, indigenous produced liquid biofuels can make a contribution to national energy security and reduce dependence on fossil fuel use in the transport sector. There is potential from a land use perspective to develop liquid biofuels. The Teagasc Sectoral Road Map (2015)
 indicates that a 2% biofuel substitution target is possible from native raw materials. This would equate to about 75,000 ha of tillage land equal to about 20% of our (current) total tilled area. The area devoted to oilseeds is forecast to increase to 16,000ha by 2015. It is generally accepted that 2% biofuel production is a realistic target for indigenous produced biofuels and that we could at most achieve 4 % with current technologies/land availability etc. 

If we are to develop a biofuel industry here of sufficient scale, ways of improving profitability must be found and a significant capital investment programme is required. There is a need to develop the existing pure plant oil and biodiesel capacity to create a market for oilseeds. In relation to wheat to ethanol plants, substantial capital investment would be needed to develop processing facilities and market infrastructure. Much will depend on the rate of development of production and consumption patterns for biofuels over the coming years. 

The Motor Oil Tax Relief (MOTR) schemes have contributed to increased interest in biofuel production. The second MOTR scheme envisages the production of 163 million litres of biofuel per annum by 2010. The introduction of the Biofuel Obligation Scheme in mid 2010 should encourage further investment  and help bring some certainty to the market. All fuel suppliers in Ireland will be obliged to include an average of 4% biofuels in their annual fuel sales. The Scheme will help Ireland meet the 10% target for renewables in transport fuel by 2020. However, there is concern that large quantities of biofuel will be imported from third countries. 
11 Second generation biofuel

First generation biofuels can provide a platform on which to develop new second-generation biofuels. There is considerable international investment in research into “second generation biofuels” which rely on new lingo-cellulosic technology to convert wood, wastes etc to biofuels. In the longer term, Ireland should look to expand the biofuel feedstock base through the use of new second-generation technologies. The Irish climate is better suited to the production of lignocellulosic crops such as miscanthus and willow. However, there will be a significant lead in time (forecasts suggest 5-10 years) before second generation technologies reach commercial reality. 

Biorefining is another emerging technology and involves the application of oil refining technology to biomass to extract energy, high value bio-chemicals and fibres. The energy comes in the form of bio-ethanol and biogas to generate green electricity. Examples of potential feedstocks include grass cultivated from meadowland and permanent pasture. 

One Irish company is examining the possibility of constructing a green biorefinery in Ireland using grass feedstock. The energy potential from biorefining grass feedstock could be substantial. Ireland has a comparative advantage in grassland production over other European countries. Advantages include the high knowledge base relating to grass production and the geographical distribution of grassland compared to arable land.

12 Conclusion

The quantity of existing biomass resources in Ireland is limited. There is a significant shortfall in the amount of biomass needed to meet Government 2020 targets for bioenergy. The question remains as to how much of this shortfall can be made up from non-food crops and whether there is a viable future for farmers in non-food crop production. 

A vibrant non-food crops industry here would certainly provide farmers with added income streams. However, the degree to which the bioenergy targets will be met from locally produced non-food crops remains to be seen and depends on a number of factors including evolving bioenergy policies and supports as well as developments in new technologies. Given a favourable environment for development, Irish farmers can make a substantial contribution towards meeting Government targets and policies in the bioenergy and non-food crop sector.
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� Area declared under the EU Energy Crops Scheme (2008) as a percentage of the overall agricultural area. 


� Teagasc Sectoral Road Map, Tillage and Energy Crops, May 2008.
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