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1. Agriculture and the Environment 

Agriculture plays an important role in the Irish economy. It provides food and employment and has strong linkages with the agri-food and other sectors. Farming also plays an important role in the quality of the Irish environment, with farmers acting as guardians of the countryside. Agriculture and forestry are the dominant land use in Ireland, accounting for over 70% of total land use, this is a high proportion compared to the OECD average of under 40%. The relationship between agriculture and the environment is complex, with many beneficial and benign effects, but also detrimental ones. The intensification of agriculture over recent decades has lead to increasing environmental pressure, as agriculture is known to impact on water, air and soil quality and biodiversity. 

The Environmental Protection Agency (EPA) in its fourth state of the environment report
, states that Ireland’s environment remains of generally good quality, though it is subject to potentially damaging pressures from a range of activities. This paper focuses on environmental sustainability in agriculture; it gives the position on the current status of soil, air, water, biodiversity. The paper then discusses the associated challenges and opportunities in this sphere.

2. Key environmental elements
2.1 Soil quality

The general consensus is that soil quality in Ireland is good. Ireland’s soils are relatively rich in soil organic matter, especially our wetter soils and blanket and basin peats. As around 70% of land is under permanent pasture, there is very little pressure from reduction in soil organic matter in these areas. 

Serious incidents of soil erosion are localised and rare in Ireland. Where they occur, they are usually as a result of poor soil management practices on vulnerable soils including inappropriate cropping regimes, overgrazing, and direct access for grazing livestock to watercourses. The GSI Irish Landslides Working Group identified 117 landslide events in total in Ireland. Most of these (63) involved peat as the main material, while 31 were composed of coarse debris. 

The main threats to Irish soil are compaction, contamination and loss of organic matter. Soil compaction can be problematic in certain areas following use of heavy agricultural,  construction machinery and high stocking rates at inappropriate times. In the long term this can lead to increased overland flow of nutrients and reduced agricultural production. The EPA has estimated that the number of commercial sites where there is a potential for soil and/or groundwater contamination by pollutants (point source contamination) to be somewhere between 1,980 and 2,300 sites. Potential loss of organic matter can occur in soils under continuous tillage. 

Regulatory Framework 

There is little legislation relating directly to soil and soil protection. In 2006, the European Commission published proposals for a directive establishing a framework for the protection of soil2 but this has not been significantly progressed. Its overall objective was the protection and sustainable use of soil, based on preserving soil functions, preventing further degradation and restoring degraded soils to a level of functionality consistent with current and intended use. 

Soil protection measures are in place however. All agricultural soils are subject to the Statutory Management Requirements (SMR’s) and the Good Agricultural and Environmental Condition (GAEC) requirements of the Single Payment Scheme and where relevant to the provisions of Commonage Framework Plans and voluntary environmental y schemes such as REPS. GAEC ensures that soils under continuous tillage will be identified, tested for soil organic matter and, where necessary, mitigation strategies put in place to prevent levels dropping. 
Also,Teagasc and the EPA are working on the completion of a soils map of the country.  This will provide an inventory of the soils of the country, which in turn will provide data for a range of issues like compaction, planning, flooding, vulnerable areas, etc.  In the longer terms,  as fossil fuels get scarcer,  fertiliser prices will increase and mechanisms to make soils more efficient in nutrient cycling will become more important.  Teagasc is instigating a series of trials to examine a range of chemical, biological and biochemical soil processes with a view to increasing productivity coupled with reduced inputs
Impending challenges and actions.

The EU Soil Framework Directive, as currently proposed, would require Member States to undertake wide-ranging assessment, reporting and preparation of programmes of soil protection measures. It appears unlikely that this directive will be adopted in the short to medium term. DAFF will monitor developments and input to the process via participation in the Department of Environment, Heritage and Local Government DEHLG’s Soils Liaison Group. 

2.2 Air quality and greenhouse gas emissions
Air quality in Ireland remains good, due largely to the prevailing westerly airflow from the Atlantic and the relative absence of large cities and heavy industry. 

In the area of transboundary emissions, the EU National Emissions Ceiling (NEC) Directive has set limits to be achieved by 2010 for sulphur dioxide (SO2), nitrogen oxides (NOX), volatile organic compounds (VOC) and ammonia (NH3). Regulation of these transboundary gases is important, as these gases have given rise to acidification, eutrophication and ground-level ozone in many parts of Europe in the past. The strategies devised by Ireland to achieve compliance with the NEC Directive are successfully reducing emissions of sulpher dioxide. These included the ban on use of bituminous coal in cities and shift to natural gas for electricity generation. Catalyst controls and other improved technologies in petrol powered cars are helping to reduce volatile organic compounds. Emissions of ammonia (NH3), virtually all of which are accounted by the agriculture sector, are already below the 2010 ceiling. Emissions of nitrogen oxides (NOX ) are well above the 2010 ceiling and are expected to remain high in the short term (power generation plants and motor vehicles are the principal sources of NOX).

Total emissions of greenhouse gases (GHG) in Ireland increased steadily from 55.5 Mt carbon dioxide equivalent (CO2e) in 1990 to 70.7 Mt CO2e in 2001 and then decreased to 69.2 Mt CO2e in 2007. This represents around 17 t CO2 per capita, the second highest in the EU. The agriculture, energy and transport sectors are the major sources of GHG emissions. The main greenhouse gas in Ireland is carbon dioxide CO2, arising primarily from burning fossil fuels in transport, heating and electricity. Agriculture related greenhouse emissions, methane and nitrous oxide, were 35% of all greenhouse emission in 1990. This reflects our relatively low human population and the higher contribution of the agri-food sector to the economy.  The latest EPA projections
 indicate a further decline in overall emission levels in the period up to 2012, including the projection that GHG emissions from the agriculture sector will be 8.5% below 1990 levels by 2012.  Further mitigation strategies to reduce gaseous emissions are needed for mainstream agricultural sectors. 

Regulatory Framework
The existing legislative framework for air quality protection is based on the EU Air Framework Directive (96/62/EC), which sets out a Europe-wide approach to monitoring, assessment and management of air quality. A number of associated directives incorporate standards for a range of pollutants. These directives have been transposed into Irish law
. In December 2007 the European Parliament endorsed the Clean Air for Europe (CAFE) Air Quality programme, which merged five existing EU laws and sets new air quality standards for ultra fine particles. The provisions of this new directive will supersede the existing legislation over the coming years. 

Currently the EU National Emissions Ceilings Directive is being reviewed with a view to setting new targets for 2020. These targets are likely to be significantly lower than the targets set for 2010 and this will pose serious challenges to current farm practices in Ireland. At the same time the Gothenburg Protocol is being reviewed – this will also set targets for Ireland for Transboundary Gases for 2020 which are likely to be similar to those set under the revised National Emissions Ceilings Directive. 
The Kyoto Protocol, arising from the United Nations Framework Convention on Climate Change (UNFCCC), sets legally binding targets and timetables for cutting the greenhouse gas emissions of industrialised countries. Ireland ratified the Kyoto Protocol in 2002 and agreed to a target of limiting its greenhouse gas emissions to 13 % above 1990 levels by the commitment period, 2008–2012. Domestic policy to achieve that target is outlined in the National Climate Change Strategy 2007–2012. Primary measures in place in Ireland to limit emissions include renewable energy targets, revised building regulations, the EU emissions trading system, and climate change awareness campaigns. Ireland’s agriculture sector is making a significant contribution to achieving the Kyoto target, with emissions projected to fall by 8.5% by 2012 compared to 1990 levels.
Under the EU Climate Change and Renewable Energy Package agreed in December 2008 a number of commitments have been set. These are the commitment to reduce the EU’s greenhouse gas (GHG) emissions by 20% on 2005 levels by 2020 or by a more ambitious  30%  in the event of a comprehensive global agreement. As part of the effort-sharing proposal of this package, Ireland is one of the countries facing the highest target of a 20% reduction on 2005 levels. While this proposal does not set out any sector specific reduction targets, there will be pressure on the agricultural sector as it currently contributes a high proportion of overall emissions in the Irish economy. There is also a commitment to achieve a mandatory EU target of 20% renewable energy by 2020, including a 10% biofuel target.
Impending challenges and actions.

The overarching environmental challenge for the sector is how to reconcile the need to maintain and grow our nationally valuable food production system to meet rising global demand with the national commitment to lower greenhouse gases by at least 20% by 2020,  the Kyoto target. 

The necessary reductions, which may be higher, must be found from within the non-emissions trading sectors (ETS) of energy, agriculture or transport. Average emissions from agriculture across the EU 27 in 2005 were 9% of overall national emissions. In 2005, Irish emissions from agriculture were 26.4% of national emissions (or 37% of non ETS) due to the comparatively high contribution of agriculture to the overall economy. A limiting factor in achieving reduction is the current ambiguity on the significance of forestry.  The EU Climate Change and Renewable Energy Package, included a reference to the inclusion of forestry sequestration as a means of achieving these targets but this option is qualified by a review clause that requires the reassessment of individual Member States effort by the Commission. Therefore, pending the final outcome of ongoing negotiations, ambiguity remains over whether some or all of the sequestration available through forestry and other sources (including soils) will be included as part of Ireland’s effort to achieve agreed targets.  

The contribution of each sector of the economy to meeting the non-ETS target for the post Kyoto period, has yet been to be decided. A cabinet subcommittee on climate change and energy security is currently examining the emissions reduction potential of the entire non-trading sector and this Department has made its submission. If each sector is expected to contribute to the target relative to their emissions, it would present a huge challenge for Irish agriculture as the EPA estimate emissions from the agriculture sector will only fall by over 9% by 2020 compared to 2005 levels. In the coming months, the Cabinet sub-committee will report to Government on the optimum alternatives to achieve this target.

There remains the issue as to how the agriculture sector could meet challenging reductions in emission levels. Limited abatement options are available; 

· Teagasc Research: Research on reducing the methane gas emissions from dairy cows and beef animals is being conducted by diet manipulation, days to slaughter, extended grazing, strategic nitrogen application, more efficient grassland management. More targeted application of organic and chemical fertilisers, dietary manipulation to reduce urine N excretion, quantification of N inputs from clover and residue incorporation, use of urease and nitrification inhibitors.

· Advisory programme: to advise farmers on improvements in the areas of mainstream animal, nutrient and grassland managements.  Management practices that lead to more efficient nutrient recovery will lead to reduced greenhouse gas emissions. They also lead to increased profitability (“win-win”). 

· Carbon sequestration via land management or land-use change associated with altered tillage practices, improved pasture management, land-use change to biomass crops and agro-forestry.  Also carbon displacement by the replacement of fossil fuels with biomass crops

Emission abatement strategies are possible and will have to be maximized but due to the already efficient nature of Ireland’s agricultural systems, the scope of their abatement reduction potential is no more than 4%.  Ongoing research is necessary to contribute to further options to reduce emissions from agriculture. The Department has committed €15.5m to climate change research projects since 2005 under the Research Stimulus Fund and continues to monitor ongoing research both nationally and internationally. Further possibilities being explored include incentivising change in agriculture, encouraging production efficiency, a greater focus on forestry and biomass production and the introduction of a market based credit exchange scheme for the sector. In order to avoid a reduction in livestock numbers all such options will be further explored.  

Transboundary Gases: Ireland has successfully met the reduced ammonia targets set under the current National Emissions Ceilings (NEC) Directive. However, this Directive is currently being updated and there are concerns that ammonia (NH3) targets significantly below the current level of 116 Kt could be set for post 2010. The technical actions required to reduce ammonia emissions are well understood and Teagasc has a comprehensive research programme on the use of technology in spreading slurry and also on the benefits of changing the timing of slurry spreading from summer back to spring.  The advisory service has a key role in ensuring that major change of practice actually occurs on farms. That being said a very demanding target, e.g., below 90Kt could pose significant challenges to current agricultural practices and not least to Irelands pig producers, particularly those currently not covered under the Integrated Pollution Prevention Control (IPPC) Licensing regime.
2.3 Water quality

It is estimated that in the period 2006-2008, 70% of the total river channel length surveyed (13,200km) was in a satisfactory condition. 19% was slightly polluted, 10.6% moderately polluted and 0.5% seriously polluted.

In the same period, the majority of lakes (81.7%, equating to 90.4% of lake surface area examined) were of satisfactory water quality (oligotrophic or mesotrophic in status suggesting a low probability of pollution). 18.3% of lakes were less than satisfactory. Most of the less than satisfactory lakes were in Counties Monaghan, Cavan and Leitrim. There has been no major change in the water quality status of lakes since the 1998-2000 monitoring period.

There were slight increases in nitrate and phosphate concentrations in groundwater between 1995 and 2006 with elevated nitrate concentrations observed in the east and south-east of the country and elevated phosphate concentrations in the west. Microbiological problems are also observed in the more vulnerable aquifers.

The trophic status of 89 water bodies from 32 estuarine and coastal areas around Ireland was assessed for the period 2006-2008. The assessment of these waters shows that seven (8%) were classed as eutrophic, seven (8%) as potentially eutrophic, 40 (45%) as intermediate and 35 (39%) were unpolluted.

The EPA has revised the national water-monitoring programme for the purposes of the Water Framework Directive and the Nitrates Directive while Teagasc is carrying out an agricultural catchments study to assess the effectiveness of the national action programme under the Nitrates Directive.

Regulatory Framework 

The Water Framework Directive (2000/60/EC) (WFD) is the most important legislative protection for water quality in rivers, lakes, groundwater, and transitional and coastal waters. Its objectives include the attainment by 2015 of ‘good status' in water bodies that are of lesser status at present, and retaining ‘good status’ or better where such status exists at present. The directive was transposed into Irish law in 2003
. The first River Basin District Management Plans will be published by February 2010 and will run until 2015 with a mid-term review planned for 2012.  

The Nitrates Directive (91/676/EEC) has the objective of reducing water pollution caused or induced by nitrates from agricultural sources. The Directive has been implemented in Ireland since 1991 by way of extensive monitoring of nitrate levels in waters, the assessment of the trophic status of waters, the development and dissemination in 1996 of a Code of Good Agricultural Practice to Protect Waters from Pollution by Nitrates and a range of other measures which operate to protect water quality from pollution by agricultural sources. 


Ireland adopted a whole territory approach in 2003 for the purposes of further implementation of the Nitrates Directive in Ireland. A National Action Programme (NAP) was finalised in 2005. Elements of this action programme were given statutory effect by the European Communities (Good Agricultural Practice for Protection of Waters) Regulations. The importance of clean water is well recognised and Teagasc is actively engaged in research on ways of reducing losses of nutrients to water bodies. The Agricultural Mini-Catchment Monitoring Programme, established in 2008, will assess the effectiveness of the NAP.

Impending challenges and actions.

The objective of the Water Framework Directive (WFD) is to achieve ‘good ecological status’ in all waters (surface, ground, estuarine, coastal, marine) by 2015 and DAFF will be obliged to work towards achieving this deadline once the first River Basin Management Plans (RBMPs) are published. However, this deadline will be difficult to achieve as there will be a lag time before the levels of agricultural nutrients involved in eutrophication, i.e. nitrogen and phosphorus, will be reduced satisfactorily in waterbodies. This lag time may take Ireland several years beyond the WFD 2015 deadline and may be impacted further by the effects of climate change. Teagasc has developed a strong scientific basis to provide accurate information on when the actions currently being undertaken to improve water quality will be reflected in actual improvements in water quality.

The National Action Programme (NAP) under the Nitrates Directive is agriculture’s basic measure in achieving the ‘good status’ objective and its provisions will form part of each RBMP under the WFD.  In addition, a 4-year Agricultural Mini-Catchment Monitoring Programme (2008-2011) is being undertaken by Teagasc with funding from DAFF. This programme will provide a basis for a scientific review of NAP measures with a view to adopting modifications where necessary. The programme is in the initial stages of its operation at present and it is unlikely to provide significant useful data until 31/12/2013, i.e. two years after the end of the current 4-year programme.

Under the Nitrates Regulations (S.I. No. 101 of 2009) the Minister for the Environment, Heritage and Local Government in consultation with the Minister for Agriculture, Fisheries and Food and other interested parties must publish a revised action programme not later than 30th June 2010 (and every 4 years thereafter). In general, DAFF will need to be mindful of the implications of additional measures for the continuation of sustainable agricultural production systems. 

Another challenge is the renewal of the nitrates derogation for Ireland.  The current Commission Decision expires on the 17 July 2010. As a number of countries have been successful to date in seeking an extension of their derogation and it is hoped that Ireland will also be successful. It should be noted however that an increasing number of member states are becoming more vociferous in their objections to derogations so it cannot be assumed that the derogation facility will continue to be available as we approach 2020, with consequential implications for intensive agriculture in Ireland.

2.4 Biodiversity
Many of Ireland’s most important habitats are reported to be of bad conservation status, including our dune systems, raised and blanket bogs, oligotrophic lakes, fens and mires, natural grasslands and woodlands. Certain protected species, particularly of wetland and aquatic environments, are also reported to be of bad conservation status, such as the Atlantic salmon and freshwater pearl mussel. The National Parks and Wildlife Service (NPWS) of the Department of Environment, Heritage and Local Government have identified the key threats to these important habitats and species as being direct habitat damage; overgrazing and undergrazing; water pollution; unsustainable exploitation; invasive alien species; and recreational pressure.

A recent assessment (Lynas et al., 2007) of the population status of Ireland’s birds indicates that of the 199 species assessed, 25 were placed on the red list (i.e. of most conservation concern), 85 on the amber list (generally of unfavourable conservation status) and 89 on the green list (of least concern). Since the first review in 1999, the number of red-listed species has increased by seven and amber-listed species by eight. The roseate tern and the hen harrier are the only red-listed species identified in 1999 to have since improved in conservation status. The corn bunting has become extinct as a breeding bird in Ireland and several of the remaining red-listed species are in danger of extinction in Ireland, including the common scoter, black-necked grebe, quail, red-necked phalarope and nightjar. 

Regulatory framework

The Wildlife Act 1976 is the principal national piece of legislation providing protection of wildlife (both flora and fauna) and the control of activities that may impact adversely on the conservation of wildlife. Under the Act all bird species and some 60 other animal species are afforded protected status, as are 89 species of flora under the Flora Protection Order 1999. The habitat/site protection measures in the Act were substantially improved by the Wildlife Amendment Act 2000 and the European Union (Natural Habitats) Regulations 1997–2005.

The EU and Ireland are party to a number of international conventions on nature conservation, including the 1992 Rio Convention on Biological Diversity (CBD). The National Biodiversity Plan is the main vehicle by which Ireland aims at meeting its commitments under the CBD and the EC Biodiversity Strategy. The Plan contains 91 actions, whose focus is to integrate biodiversity concerns into all sectoral activities over time. Work is underway by the NPWS on the preparation of a second National Biodiversity Plan.

Impending challenges and actions

In line with the National Biodiversity Plan, as updated, the Department will develop and implement appropriate strategies and actions for the agriculture sector. These are directed at halting the decline of biodiversity and the restoration of habitats and natural systems. The review of the previous NBP acknowledged the significant contribution made by DAFF schemes and measures. Development of a new NBP is one of DEHLG’s current priorities and that Department has indicated that it will be seeking significant commitments from DAFF in its development and implementation. The NBP will have to meet the national obligations under the UN Convention on Biological Diversity as well as those emerging from the EU’s ongoing review of its own biodiversity strategy. DAFF responsibilities in this regard are likely to focus on agri-environment schemes, cross-compliance requirements, conservation of animal and plant genetic resources, forestry and fisheries.

Climate Change

Ireland needs to assess the impact of climate change for future Irish agricultural production potential and use this assessment for strategic planning.    
Climate Change is likely to impact particularly on temperatures, precipitation levels and animal/plant diseases. Droughts and water scarcity will become a huge problem for the drier regions of Europe but in Ireland it is likely that increases in extreme rainfall events and flash floods will increase the risk of pollution from storm water overflow, emergency discharges from waste water treatment plants and problems that arise from frequent flooding of land.  

There will be some benefits to agriculture in Ireland from climate change. The growing season will be longer due to milder winters and crop output should increase. It will be possible to grow more clover and fodder maize and some pests will decline in importance. On the other hand the likelihood of late summer drought is increased, field conditions in spring may become more difficult due to increased winter rainfall, and some new pests and diseases will appear.

DAFF has contributed to the national assessment of climate change impacts. However ongoing research and strategic planning are essential to ensure that Irish agriculture can effectively adapt to the emerging climatic changes.
3.   The Green Economy

The ‘green economy’ encompasses the wide range of goods and services

that fall within the scope of environmental and natural-resource use, management and

protection. The green economy has the potential to ensure sustainable economic growth and prevent resource depletion and environmental degradation. Agriculture has the potential to make a major contribution to the green economy in five areas;

· The promotion of grassland farming as a sustainable resource

· Contribution to energy requirements by biomass

· New green technologies in the areas of improving the quality of water

· Alternative use of crops

· Greening of agriculture by reducing gaseous emissions.

3.1.1.  Promotion of sustainable grassland farming 

Mainstream ruminant agriculture is very much based on “green” principles.  Some 90% of the diet of dairy and beef animals is composed of grass or silage that is grown on the farm on which the livestock are reared (on permanent pastures). The slurry/farmyard manures produced from the process of producing meat and milk are recycled back onto the same farms.  The amount of imported feed concentrates and other inputs, such as fertilisers, is low and reducing. This is in stark contrast to livestock production systems in many other countries that depend largely on crops that are sown annually or on imported feeds from outside the farm that often have to be transported over long distances.  

The system of grassland farming that has evolved in Ireland is one with a relatively low carbon food print per kilogram of product produced and which has recycling of nutrients onto land as a standard practice. This needs to be emphasised and developed in all our marketing strategies. 

3.1.2. Contribution to the national energy requirements

The Energy White Paper Delivering a Sustainable Energy Future for Ireland sets out the actions and targets for the energy policy framework to 2020.  One of its main policy goals is to accelerate the growth of Ireland’s renewable energy resources including bioenergy (biofuel and biomass).  Specifically it set renewable energy targets for  

· Heat-  5% market penetration by 2010 and rising to 12% by 2020,

· Transport- a 5.75% of biofuels (ethanol and biodiesel/Pure Plant Oil) by 2010 and increased to 10% by 2020,

· Electricity Generation - 30% displacement of peat with biomass by 2015  at the 3 peat power plants by 2015,

· Combined Heat and Power-  Target 800 MW of CHP by 2020 with an emphasis on biomass fuelled CHP.

Wind turbines to convert wind energy into electricity to both supply houses and feed into the national grid is a technology that fits into the natural landscape and should not interfere with agricultural productivity. Farmers can become generators of electricity to meet their own needs and feed the excess into the grid.

While non biomass renewable energy sources such as wind and solar will go some way towards meeting targets, their variability means they will not produce energy when the sun does not shine or the wind does not blow.  Biomass whether from Anaerobic Digestion (AD) to produce biogas for heat and electricity production or wood chip from forestry or energy crops are the only means of producing a consistent supply of energy to meet electricity or heat base loads on a required basis.

It is very possible that all the energy needs of farmers, be it oil or electricity, could be met by modifying the production systems without necessarily interfering with the conventional productivity on the farm.  In reality it is possible for farms to be not only self sufficient, but also be in a position to sell energy.  

3.1.3.  Potential of green agriculture-based technology to improve water quality

Improving water quality status in Ireland is a national and European priority. It is possible through research and development in the coming years to develop solutions that are based on natural resources often generated on the farm. To meet the requirements of the Nitrates and Water Framework directives, low cost ground water and surface water remedioration technologies are needed. An integrated approach can address the simultaneous challenges of nitrogen and phosphorus losses from land to water.

Low cost, low management remedioration technologies such as permeable reactive barriers (PRB) can be implemented at farm level. Buffer strips, amended with ochre may also be used to treat surface water and run-off. In the longer term techniques using biological materials can be developed to improve the quality of water seeping from farmyards, or running off land.  These solutions, using natural resources, can also be developed to solve pollution and water quality problems generated outside the farm gate. This type of research could ultimately lead to job creation, in the sector as well as providing valuable intellectual property rights.

3.1.4.  Alternative use of grass

Grassland occupies some 90% of utilisable agricultural land in Ireland which to date has been used for animal feed. There is now emerging research that suggests that grassland may also be put to other uses.  One example is ‘Green Biorefinery’ which is an integrated refinery concept using green biomass (pasture) as raw material to produce high value biochemicals from the grass liquid fraction and lower value products such as building material or energy generation from the grass fibre fraction.  The use of grass, for other than animal feed, is an exciting development which is currently only in its infancy.  It is a major challenge to explore these possibilities but it has the potential to provide a viable alternative use of land as well providing employment.

3.1.5. The Greening of Agriculture by Reducing Gaseous Emissions

The proposed EU emissions reductions and renewable energy targets represent a major challenge to the Irish agri-food sector.  At this stage, these targets require a 20% reduction in emissions from the agriculture, transport and residential energy (non-ETS) sectors by 2020. These targets will have to be met by a mosaic of solutions including:
Direct abatement: Methane and nitrous oxide emissions comprise 98% of total agricultural emissions.  By focussing principally on efficiencies, it is possible to abate a proportion of agricultural emissions. Increasing grazing season length, reducing beef finishing times, more widespread use of clover and optimal use of organic fertilisers can both reduce emissions and save farmers money in terms of input costs. 

Sequestration: Sequestration of atmospheric carbon dioxide in agro-ecosystems, either through a land –use change or a land management change can result in increased carbon removals from the atmosphere. The principal options are an increased rate of afforestation and the more widespread use of biomass crops. These will result not only in a displacement of fossil fuel emissions but increase the rate of carbon removals from the atmosphere.

Displacement: This can be either (a) displacement of methane/ nitrous oxide emissions as a consequence of land-use change or (b) displacement of fossil fuel emissions that arise from replacement by biomass combustion.

A coherent policy framework is required in order for this matrix of mitigation strategies for the sector to be successful implemented, including the issue of carbon benefits. Teagasc is heavily involved in researching the green economy.  It is likely that research in these areas will increase in the coming years.

4. Conclusion 

The world population is growing rapidly, bringing with it increased demand for food at increased prices.  The Food and Agriculture Organisation of the United Nations projections indicate that the world population will rise from the current 6.8 billion to 9.2 billion by 2050.  World meat and milk consumption is forecast to increase by over 30% between 2003 and 2020. Ensuring food security is one of the fundamental objectives of both United Nations Framework Convention and the CAP. This changing world picture offers tremendous potential for the Irish agri-food sector as an efficient sustainable food producer. 

One of the expected impacts of climate change is a changed capacity to produce food, thus raising a concern about the overall capacity of the world to adequately feed itself now and into the future. There is a conflict between the goals of ensuring global food security and achieving absolute reductions in greenhouse gas emission levels from the agriculture sector. However, Ireland’s food production system is accepted as one of the most efficient in the world in terms of emissions per unit of food produced.  If Ireland cut its livestock numbers, any shortfall on world food markets would, most likely, be filled by countries with less sustainable farming systems and systems that generate far higher levels of emissions due to the less efficient nature of their herd management, the older age profile of their cattle herds and deforestation.
 

The ability of the agricultural sector to respond to these conflicting needs to be developed. Policy and research focus should be on ensuring that our natural capacity for food production should continue to be exploited to ensure that the goals of sustainable food production and global food security are met.  A negative impact on production capacity as a result of EU emissions reduction policy should be avoided.
DAFF promotes economic, social, environmental sustainability, and appropriate structural change, in the agriculture, forestry, fisheries, bio-energy and food production sectors. Recognising the multi-functional nature of agriculture, the Department has a wide range of measures and schemes that address these objectives. Good examples of support for environmentally sustainable agriculture are the REPS Scheme and DAFF’s support for organic farming. 

While Ireland’s environment remains of generally good quality it is subject to potentially damaging pressures from a range of activities. The EPA has identified a number of key environmental challenges facing Ireland in the coming years: 

· limiting and adapting to climate change; 
· reversing environmental degradation; 
· mainstreaming environmental considerations;
· complying with environmental legislation and agreements.

DAFF has a significant role to play in dealing with these issues.  There is a long-term requirement to retain environmentally sustainable production methods and to balance this with the provision of public goods such as quality soil, clean water and the retention of rural amenities, landscapes and wildlife habitats. Into this mix must be added the necessary adaption to achieve national climate change goals and international food security. This huge range of major environmental challenges, which in many instances are potentially conflicting, must be tackled in the period up to 2020.

Key Questions

How best can Irish agriculture contribute to achieving the EU target reduction of 20/30% in GHG emissions, while maintaining a viable farming sector?

How should Ireland align increased food production for a growing global population with the demands of climate change and the sustainable use of natural resources?

What is the scope for agriculture-based bio-fuels?  Is biomass the most realistic option and on what scale by 2020?

Does climate change adaptation offer new possibilities for Irish agriculture?   
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� This is a discussion document only and the views expressed do not purport to reflect the views of the Minister, the Department of Agriculture, Fisheries and Food or the agencies whose activities are discussed.





� EPA- Ireland’s Environment 2008


2 Thematic Strategy for Soil Protection (COM (2006) 231) and (COM (2006) 232)


� 13 March 2009.


� Environmental Protection Agency Act 1992 (Ambient Air Quality Assessment and Management) Regulations 1999, Air Quality Standards Regulations 2002 and Ozone in Ambient Air Regulations 2004.


� European Communities (Water Policy) Regulations 2003 (SI No 722 of 2003).


� Ireland’s analysis suggests that the impact of the required reduction in animal numbers in Ireland would be a net increase in global emissions of between 9 million and 20 million tonnes, depending on where the imports are sourced and considering all impacts including deforestation.  (Even if deforestation did not take place, global emissions would increase by up to 4.38 million tonnes because of the greater efficiency of producers in Ireland compared with alternative suppliers.)
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