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Information on LULUCF actions to limit or reduce emissions and maintain or 
increase removals from activities defined under Decision 529/2013/EU 

 

Ireland 2020 submission 

Under Decision 529/2013/EU (LULUCF) Member States are required to provide information on 
their current and future LULUCF actions to limit or reduce emissions and maintain or increase 
removals resulting from the activities referred to in Article 3 (1), (2) and (3) and Article 10 of that 
Decision, as a separate document or as a clearly identifiable part of their national low-carbon 
development strategies referred to in Article 4 of Regulation (EU) No 525/2013. Section 1 of this 
submission provides historical greenhouse gas (GHG) emission and removal trends for the forest 
sector in Ireland up to 2018, projections for 2019-2050 outlines policies and measures to 
maintain and enhance the mitigation potential of the national forest estate. Section 2 provides 
historical GHG emission and removal trends for grassland management and cropland 
management activities in Ireland up to 2018 and outlines the main policy measures which 
influence the soil carbon pools which are under agricultural management 
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Overview 

The land area of Ireland is 6.9 million hectares, of which 4.9 million hectares or about 69% of 
total land area is used for agriculture and 773,2291 hectares or about 11% of total area for 
forestry. Given our temperate climate Irish agriculture remains a primarily grass-based industry. 
The 2016 Farm Structural Survey2 showed there were 137,500 farms in Ireland (down from 
139,860 farms in the previous 2010 Census) with an average size of 32.4 hectares. This 
consolidation of farm holdings is mainly as a result of an ageing farmer population and the 
increase in larger dairy farm holdings.  

Most recently available 2019 data from the Central Statistics Office shows that grassland 
continues to dominate as the primary land use option for agricultural land in Ireland. This data 
shows that 81% of agricultural land (excluding commonage areas) is devoted to grass (silage, hay 
and pasture), 11% to rough grazing and 8% to crops, fruit and horticulture production. As will be 
discussed later in this document cropland area continues to fall as land in this category is 
primarily converted to grassland and forestry. Benefitting from a temperate climate Ireland`s 
livestock sector remains focussed on maximising outdoor pasture led production which is seen 
as a strong competitive advantage for sustainable food production 

The agri-food sector is one of Ireland's most important indigenous manufacturing sectors, 
accounting for employment of around 173,0003 people or 7.7% of total employment in Ireland. 
The sector is primarily export led with almost 700 food and drinks firms throughout the country 
exporting food to more than 1804 countries worldwide. Due to the use of indigenous raw 
materials economic activity in the agriculture and food sector produces a far greater return than 
equivalent activity in other traded sectors of the economy.  

Following the successful implementation of the Food Harvest 20205 strategic plan for the 
sustainable development of the agri-food sector, Food Wise 20256 sets out the future direction 
of travel for the sector.  This plan is informed by a detailed environmental impact analysis and 
driven by a strong focus on sustainability in all areas including social, economic and 
environmental.  

The forest industry, comprising the growing, harvesting and processing of forest products, 
continues to make a significant and increasing contribution to the Irish economy. While 
approximately 300,000 hectares have been afforested since 1990 Ireland continues to invest in 
its national forestry estate with ongoing state aid. Despite this rate of planting, the level of forest 
cover is low by European standards where average forest cover among the EU-27 countries 
stands at 37%.  

 

 

 

                                                           
1
 NIR 2020 :: Environmental Protection Agency, Ireland (epa.ie) 

2
 Farm Structure Survey 2016 - CSO - Central Statistics Office 

3
 Layout 1 - 9c2ef0fe-767d-4f83-9d08-bd09c9d5c90f.pdf (www.gov.ie) 

4
 performance-and-prospects-2019-2020.pdf (bordbia.ie) 

5
https://www.gov.ie/en/publication/91e7e-annual-review-and-outlook-for-agriculture-food-and-the-marine-2020/

5
 

gov.ie - Food Wise 2025 (www.gov.ie) 
 
 

http://www.epa.ie/pubs/reports/air/airemissions/ghg/nir2020/
https://www.cso.ie/en/releasesandpublications/ep/p-fss/farmstructuresurvey2016/
https://www.gov.ie/pdf/?file=https://assets.gov.ie/90708/9c2ef0fe-767d-4f83-9d08-bd09c9d5c90f.pdf#page=null
https://www.bordbia.ie/globalassets/bordbia2020/industry/insights/new-publications/performance-and-prospects-2019-2020.pdf
https://www.gov.ie/en/publication/91e7e-annual-review-and-outlook-for-agriculture-food-and-the-marine-2020/
https://www.gov.ie/en/publication/a6b0d-food-wise-2025/
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GHG emissions and removals from LULUCF 2010 to 2018  
Greenhouse gas (GHG) emissions and removals associated with land use, land use change and 
forestry (LULUCF), are reported in Ireland’s greenhouse gas emissions inventory, including 
emissions and removals associated with Forest Land, Cropland, Grassland, Wetlands, 
Settlements and Other Land use. LULUCF is a net source of emissions in Ireland. This is largely as 
a result of emissions from grasslands on organic soils and from the Wetland land use. There are 
net removals from the Forest land category on an annual basis of 4.2 Million tonnes (Mt) CO2 eq 
on average in the period 2010 to 2018 and 764.6 kt CO2 eq from Harvested Wood Products 
(HWP). Grasslands on the other hand show an average emission of 6.9 Mt CO2 eq, with 
Wetlands accounting for an emission of 2.43 Mt CO2eq on average across the period. Emissions 
and Removals are presented in Table 1. The quantity of CO2 removals associated with Forest 
land in 2018 was 4.3 per cent lower than in 2010. However, an increase in removals was seen in 
intervening years. The reason for this pattern is largely due to the legacy effect of historic 
afforestation rates which in subsequent years have significantly reduced. There has been a 5.7 
per cent increase in the forest area since 2010 (41,652 ha). 
 

Table 1: Emissions and Removals from the LULUCF sector for 2010-2018 

Kilotonnes CO2 eq 2010 2011 2012 2013 2014 2015 2016 2017 2018 

Forest Land -3735.42 -4103.75 -4354.80 -4498.62 -4270.04 -4819.61 -4642.73 -3711.86 -3559.93 

Cropland -177.04 -20.93 45.82 -23.57 -75.18 -77.40 -112.87 -63.67 -160.46 

Grassland 6829.18 6806.94 6947.41 7322.97 6803.25 6831.97 6846.23 6835.94 6968.32 

Wetland 3059.06 2528.70 1702.24 2138.58 2068.76 3118.44 1897.22 2918.27 1655.88 

Settlements 315.10 126.47 322.78 134.08 122.96 138.46 143.84 175.95 169.73 

Other land 60.37 60.29 60.20 60.12 60.12 57.48 54.92 52.37 49.81 

HWP -818.73 -741.72 -668.59 -662.33 -763.17 -728.72 -803.70 -868.83 -825.66 

Total 5,532.52 4,655.99 4,055.06 4,471.24 3,946.71 4,520.63 3,382.92 5,338.17 4,297.69 

 

Generally, the Cropland land use presents a net removal of CO2 from the atmosphere. As is 
common and allowed for under LULUCF reporting, emissions and removals associated with 
temporary grassland (which is part of a crop rotation pattern) is included in the cropland land 
use. Grasslands (permanent grasslands) are a net source of GHG emissions, with removals 
associated with mineral soils being more than counteracted by emissions from organic soils. 
Organic soils account for approx. 330 kha (~8%) of the total grassland in Ireland. Wetlands show 
a 45.9 percent reduction in emissions between 2010 and 2018. Emissions in 2010 were 
significantly higher than previous and future years due to the number of wildfires on peat during 
that year. Fluctuations between years are also largely explained by the area associated with 
wildfires in individual years. Table 2 presents the area associated with each of the individual land 
uses for the period 2010 to 2018.  
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Table 2:  Land area associated with individual land uses in the LULUCF sector for 2010-2018 

ha 2010 2011 2012 2013 2014 2015 2016 2017 2018 

Forest Land 731,576 736,629 742,481 747,133 752,890 758,383 764,082 769,395 773,229 

Cropland 780,525 780,509 780,496 780,478 780,464 780,444 780,422 780,401 780,380 

Grassland 4,196,932 4,192,256 4,185,967 4,181,133 4,175,499 4,169,886 4,164,474 4,159,147 4,155,808 

Wetland 1,229,030 1,228,479 1,227,968 1,227,951 1,227,667 1,227,568 1,227,039 1,226,639 1,225,799 

Settlements 121,878 122,077 123,047 123,275 123,461 123,713 123,990 124,440 124,819 

Other land 51,845 51,835 51,845 51,814 51,805 51,792 51,778 51,764 51,750 

Total 7,111,785 7,111,785 7,111,804 7,111,785 7,111,785 7,111,785 7,111,785 7,111,785 7,111,785 
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Section 1: Forests 

1.1 Historical trends 

Methods and approaches used to derive historical greenhouse gas trends related to 
afforestation, reforestation (AR), deforestation (D), forest management (FM) and harvested 
wood products (HWP) are outlined in the National inventory reports7 submitted to the EU and 
UNFCCC8. The methods used are the same as those recently submitted in the National Forest 
Accounting Plan9 as required under the EU LULUCF Regulation (Regulation (EU) 841/2018).  

 

Table 3:  Historical ARD and FM emissions and removals 1990-2018 as reported in CRF Table 4KP in the 
2020 UNFCCC submission.  

 

Negative numbers are removals from the atmosphere (sinks), positive numbers are emissions.  

 
 
 
 

                                                           
7
 http://www.epa.ie/ghg/documents/ 

8
 P. Duffy, K. Black, D. Fahey, B. Hyde, A. Kehoe, J. Murphy, B. Quirke, A.M. Ryan and J. Ponzi  2020. 

National Inventory Report on greenhouse gas emissions 1990–2018. Report to the United Nations 
Framework Convention on Climate Change. EPA, Dublin. 

9
 https://www.gov.ie/en/publication/0ad4b-lulucf/f.  

AR area AR excl 

HWP

HWP_AR Fires_AR Sub-Total 

AR

D area Sub-Total 

D

FM area FM excl 

HWP

HWP_FM Fires_FM Sub-Total 

FM

kha ktCO2 ktCO2 ktCO2eq ktCO2eq kha ktCO2 kha ktCO2 ktCO2 ktCO2eq ktCO2eq

1990 15.8 -1.2 -1.2 0.0 8.5 465.3 -3822.3 -411.9 113.2 -4121.0

1991 35.0 -26.6 -26.6 0.0 9.1 465.2 -3881.5 -408.6 72.8 -4217.4

1992 51.7 -74.9 -74.9 0.1 9.6 465.2 -3212.0 -559.5 46.8 -3724.7

1993 67.7 -156.7 -156.7 0.1 10.2 465.2 -3422.9 -585.2 94.3 -3913.9

1994 87.1 -262.6 -262.6 0.1 10.5 465.2 -2935.2 -644.6 108.3 -3471.5

1995 110.8 -376.7 -376.7 0.4 116.6 464.8 -2538.2 -659.6 147.9 -3049.9

1996 131.8 -549.9 -549.9 0.8 123.1 464.5 -2284.8 -767.9 164.4 -2888.3

1997 143.2 -715.2 -715.2 1.1 125.8 464.2 -2823.0 -770.7 89.9 -3503.8

1998 156.2 -907.0 -907.0 1.4 128.5 463.8 -2123.3 -880.8 47.4 -2956.7

1999 168.8 -1165.1 -1165.1 1.8 128.7 463.5 -1777.1 -866.3 38.7 -2604.7

2000 184.5 -1447.5 -1447.5 2.6 317.8 462.7 -613.4 -1059.2 97.2 -1575.4

2001 200.0 -1769.7 -1769.7 3.5 340.2 461.8 -683.1 -1048.4 193.8 -1537.6

2002 215.1 -2050.2 -2050.2 4.3 350.9 460.9 -166.8 -896.0 44.5 -1018.3

2003 224.2 -2321.7 -2321.7 5.2 361.6 460.1 -276.8 -1115.7 274.8 -1117.8

2004 233.9 -2677.9 -2677.9 6.1 372.3 459.2 -699.8 -1025.0 160.1 -1564.7

2005 244.0 -2917.2 -2917.2 6.9 381.4 458.4 -100.8 -1065.1 58.2 -1107.7

2006 252.0 -3246.3 -3246.3 8.9 1686.9 456.4 -206.7 -827.1 58.2 -975.6

2007 259.2 -3405.6 -46.0 -3451.6 10.5 804.9 454.8 208.2 -976.5 65.4 -702.8

2008 265.4 -3407.9 1.1 16.7 -3390.1 12.5 599.8 452.8 -700.5 -598.3 50.9 -1248.0

2009 272.1 -3742.3 1.1 9.6 -3731.6 13.3 546.8 452.0 -387.0 -548.1 28.5 -906.6

2010 280.4 -3880.3 1.0 63.9 -3815.4 14.1 406.9 451.2 -104.2 -742.7 185.1 -661.8

2011 287.1 -4137.8 1.0 23.6 -4113.2 15.7 516.6 449.6 -58.4 -652.5 68.9 -642.0

2012 292.9 -4159.8 1.0 6.0 -4152.9 16.5 439.2 449.6 -218.4 -620.7 17.4 -821.7

2013 299.2 -3528.2 -85.7 27.0 -3586.9 18.1 1065.1 448.0 -1069.9 -455.4 72.5 -1452.8

2014 304.9 -3931.3 -381.1 22.5 -4289.9 18.5 260.6 448.0 -418.2 -421.3 56.9 -782.6

2015 311.2 -4007.7 -236.6 12.8 -4231.5 19.3 1346.1 447.2 -856.4 -312.7 31.7 -1137.4

2016 317.7 -3880.8 -237.8 2.6 -4115.9 20.1 362.0 446.4 -771.0 -582.4 6.4 -1347.0

2017 323.2 -3496.0 -276.3 139.5 -3632.8 20.3 283.0 446.2 -686.3 -628.7 330.9 -984.1

2018 327.1 -3246.0 -397.5 37.5 -3606.0 20.5 275.9 446.1 -432.6 -463.8 81.1 -815.2

http://www.epa.ie/ghg/documents/
https://www.gov.ie/en/publication/0ad4b-lulucf/f
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Drivers 
 

Afforestation since 1990 
Afforestation of ca 327,000 ha since 19901, incentivised under EU and state afforestation grants 
and premiums schemes (Table 3). Currently, afforestation and associated measures are 100% 
state funded.  

Deforestation since 1990 

 Conversion of forest land to settlement during the economic boom of the early to mid-
2000s. 

 Conversion of forest land to peat land under the EU Life peat land restoration 
initiative10. 

 Since 2006, forest conversion to pasture, settlement and wind farm projects11. 
Forest Management 

 Shift in the age class structure due to historical afforestation patterns in the 1940s to 
50s. Many of the forests have been clear-felled and replanted, particularly since the 
mid-1990s12. 

 Increased levels of harvest, from 1.6 M m3 in 1990 to 3.69 M m3 in 201813. 

                                                           
10

 http://www.coillte.ie/coillteforest/environment/nature_conservation/life_nature_projects/  
11

 J. Redmond, Forest Service, based on recently completed second National Forest Inventory. 
12 

Black, K., Hendrick, E., Gallagher, G., Farrington, P. 2012. Establishment of Ireland’s projected reference level for 

Forest Management for the period 2013-2020 under Article 3.4 of the Kyoto Protocol. Irish Forestry 69: 7-32 
13 

Knaggs, G. and O’Driscoll, E. (2019) Woodflow and forest-based biomass energy use on the island of Ireland 

(2018). COFORD Connects, Processing/Products No. 51, COFORD Dublin.  

http://www.coillte.ie/coillteforest/environment/nature_conservation/life_nature_projects/
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1.2 Estimated removals and emissions for 2nd commitment period of the Kyoto Protocol 

(2013-2020) 

Ireland has elected to account for activities under the Kyoto protocol at the end of the 
accounting period (i.e. 2022). Therefore, emissions/removals for 2019 and 2020 are projected 
because these have not yet been reported to the UNFCCC. The methods, assumptions and policy 
considerations used to derive greenhouse gas projections for ARD and FM are outlined in the 
NIR14 submission to the UNFCCC and Irelands NFAP15. 

 

Table 4: Historic and projections (in red) emissions and removals from ARD and FM in the 2
nd 

commitment period 
of the Kyoto Protocol 2013-2020.  

 
1
 HWP excludes deforestation activities only in accordance with decision 2CMP/7 

 

 

Drivers and assumptions 

 

 AR lands since 1990 

 Afforestation at a rate of 8,000 ha per year for 2019 and 2020, although recent 
afforestation rates are behind target.  

 Harvests of 0.11 M m3 in 2019 and 0.10 M m3 in 2020, based on the NFAP and All 
Ireland round wood production forecast 2016-203516. This is lower than harvests over 
the period 2013-2020 resulting in higher removals from forests and lower removal from 
HWP pools in 2019/20 (Table 4). 

Deforestation 

 Deforestation at the current rate (2019-2020) of 933 ha per year. 

Forest Management 

 Continued shift in age class structure to younger forests due to clear-felling and 
replanting. 

                                                           
14

 NIR 2020 :: Environmental Protection Agency, Ireland (epa.ie) 
15

 gov.ie - LULUCF Regulation (www.gov.ie) 
16

 Phillips, et al. 2016. All Ireland Roundwood Production Forecast 2016-2035. COFORD,  Dublin. 

AR area AR excl 

HWP

HWP_AR Sub-Total 

AR

D area Sub-Total 

D

FM area FM excl HWP HWP_FM Sub-Total FM

kha ktCO2 ktCO2 ktCO2eq kha ktCO2 kha ktCO2 ktCO2 ktCO2eq

2013 299.2 -3501.2 -85.7 -3586.9 18.1 1065.1 448.0 -997.4 -455.4 -1452.8

2014 304.9 -3908.8 -381.1 -4289.9 18.5 260.6 448.0 -361.3 -421.3 -782.6

2015 311.2 -3994.9 -236.6 -4231.5 19.3 1346.1 447.2 -824.7 -312.7 -1137.4

2016 317.7 -3878.1 -237.8 -4115.9 20.1 362.0 446.4 -764.6 -582.4 -1347.0

2017 323.2 -3356.4 -276.3 -3632.8 20.3 283.0 446.2 -355.4 -628.7 -984.1

2018 327.1 -3208.5 -397.5 -3606.0 20.5 275.9 446.1 -351.4 -463.8 -815.2

2019 335.1 -5036.6 18.5 -5018.0 21.5 659.4 445.2 643.6 -1136.7 -549.6

2020 343.1 -5169.2 18.5 -5226.7 22.4 688.1 444.3 897.2 -1169.9 -165.9

Average ktCO2 eq 2013-2019 -4213.5 617.5 -904.3

Sum ktCO2 eq 2013-2020 -33707.7 4940.2 -7234.4

http://www.epa.ie/pubs/reports/air/airemissions/ghg/nir2020/
https://www.gov.ie/en/publication/0ad4b-lulucf/
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 Clear-fell harvests under FM are assumed to be 3.04 M m3 in 2019 to 3.24 M m3 by 2020 
based on the 2016-2035 roundwood forecast. The level of harvest in 2019 and 2020 
increased from 2.7M m3 in 2018. This results in higher HWP removals but a net emission 
from FM areas (excl. HWP, Table 2). 

 
The drivers for the observed annual trends on forest HWP emissions/removals (Table 2) are 
driven by variations in the level of total harvest and allocation of harvest between the different 
forest categories. 
 

Accounted removals and emissions 
Activities under article 3.3 and 3.4 of the Kyoto protocol will be accounted for at the end of the 
commitment period. Therefore, values provided in Table 4 are indicative. The amount of 
removals/emissions for AR and D under article 3.3 of the Kyoto protocol is based on a gross net 
approach. Based on preliminary estimates (AR – D in Table 2), accounted amounts under article 
3.3 would be 28,767 kt CO2 eq over the commitment period (2013-2020). 

Net-net forest management activities under article 3.4 are based on a Forest Management 
Reference Level (FMRL) of -142.07 kt CO2 eq per year and a FMRL technical correction of -933.52 
kt CO2 eq per year. Preliminarily estimates (Table 2) suggests that the accounted amount would 
be a net emission 171.29 kt CO2 eq per year or 1,370.32 kt CO2 eq over the commitment period. 
This is due to the higher level of harvest over the period relative to the FMRL harvest. However, 
actual harvest rates for 2020 may be lower than projected due to a temporary reduction in the 
rate of felling licences issued due partly to changes to environmental assessment procedures. 

 

1.3  Analysis of potential to limit or reduce emissions and maintain or increase removals 

Afforestation and reforestation since 1990 

 Level of afforestation 
GHG removals due to historic afforestation are projected to peak by 2020-2021 
followed by a decline to a net emission by 2035 and recovery back to a net removal by 
2050. These trends are due to increases in harvest rates, a shift in the age class 
structure under standard silvicultural assumptions and rotation ages. The extent of the 
emissions by 2035 and recovery back to removals by 2050 is strongly dependent on 
future afforestation rates. In the short term (2021-3030) the impact of future 
afforestation rate is less pronounced, varying from an average removal of 2,939 to 
3,152 ktCO2 eq. per year for the period. Although sensitivity analysis shows that a 
sustained or increased level of afforestation can maintain removals in the long term17 
(Figure 1), cessation of the afforestation programme (scenario 0 ha per year) would 
result in a potential net emission from 2033 to 2045, and a significantly reduced 
removal potential in the longer term (Figure 1). 
 
 

                                                           
17

 Hendrick, E. and Black K. (2009) Climate change and Irish forestry. COFORD Connects, Environment No 9, 

COFORD Dublin.  
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Figure 1: The potential removals for AR activities under a minimum afforestation scenarios18 of 0 
ha, current trend of approximately 4,000 ha per year and the target afforestation rate of 8,000 ha 
per year.  

 
 

Deforestation since 1990 

 Level of deforestation 
 Current levels of deforestation are ca. 2.4 times higher than pre-2005 levels. Reduction 

in the current rate of deforestation to the pre-2005 level (ca. 500 ha per year) has the 
potential to reduce emissions of ca. 250-1,500 kt CO2 eq. over the period 2013-2020. 
The extent to which emissions associated with deforestation activities can be reduced is 
dependent on the age, stocking level and soil type of forest areas being converted to 
other land uses. 

 
 
 
 
 
 
 
 
 
 
 
 
 

                                                           
18

 Afforestation assumptions: 0 ha is a no additional measures assumption; 4000ha is an estimate of current 
afforestation rates; 8000 ha is based on current National targets 



12 
 

 
 
Forest management  
 

 

  Figure 2: Projected emissions/removals and level of harvest form FM for the period 2020-2050. 

 

 The level of harvest is the most important factor influencing the sequestration under 
forest management activities. Long term FM GHG projections suggests that increasing 
the annual FM harvest from the forecasted 3.8M m3 in 2020 to 5.8 M m3 by 2035 could 
increase emissions to over 2,500 kt CO2 eq in 2035 (Figure 2). Net emissions decline 
from 2036 as harvest levels decrease. Since the extent of harvest is primarily driven by 
demand and silvicultural management of the forest estate, potential measures to 
reduce emissions are limited to ensuring that sustainable management practice is 
adhered to. Felling licence procedures provide for high levels of replanting as a standard 
condition attaching to the issuing of such licences, in almost all cases. 
 

 Effects of climate change and risk of wind throw damage.  
Although the scientific understanding of the potential adverse impact of climate change 
on the forest GHG balance is not well understood or quantified, management strategies 
can be implemented to reduce these risks thereby reducing potential emissions in the 
future.  

 
The location of some forest plantations on exposed, windy sites with poor drainage 
renders them vulnerable to wind damage. Increased occurrence and magnitude of 
storm events are likely to increase the risk of windthrow. Large disturbance events may 
also influence forest age class structure and overall productivity. 
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Harvested wood products 

 Allocation of wood product to bioenergy or long-lived products  
‘Removals’ by HWP may increase or decrease depending on the level of harvest and the 
allocation of harvested material between bioenergy, and long-lived products, such as 
sawnwood and wood-based panels. The projection of HWP removals is based on the 
assumption that demand for fuel wood will increase at a rate of 0.83% per year based 
on FAO data. Given that fossil fuel replacement is not accounted under LULUCF 
activities, diversion of forest products for bioenergy represents a potential decrease in 
HWP removals for the ‘forest sector’. Analysis suggests that the emissions associated 
with fuel wood use resulted in a reduction in removals of ca. 52 to 290 kt CO2 eq per 
year over the period 2013-2020, based on the observed increased fuel wood demand of 
0.83% to 7.3% per year up to 2020. The scale of the reduction in HWP removals would 
also depend on the end use that fuel wood is replacing. For example, fuel use instead of 
paper pulp production would result in a lower reduction in removals, when compared 
to longer lived sawnwood products.  
 
For the projected HWP time series the allocation of harvest between wood based 
panels and sawn wood is primarily driven by demand and the ratio of the harvest 
assortment category that is greater than 14 cm top diameter (generally material of this 
size and larger is used for sawnwood production) to the total harvest. The proportion of 
larger log assortments coming from the harvest depends on silvicultural management 
and, in particular, the level of thinning in the years leading up to clear-fell age.  
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1.4 Appropriate measures  

 

National policy and legislative framework 

 An updated and renewed strategic policy framework for the future development of the 
forest sector in Ireland was published by the Department of Agriculture, Food and the 
Marine (DAFM) in 2014. The strategic goal of “Forests, products and people – Ireland’s 
forest policy – a renewed vision”19 is to develop an internationally competitive and 
sustainable forest sector that provides a full range of economic, environmental and 
social benefits to society and which accords with the Forest Europe definition of 
sustainable forest management. The renewed strategy, which represents a consensus 
view among a wide range of forest sector stakeholders, foresees expansion of the forest 
area from 11% currently to 18%. A continued sustainable management of the national 
forest resource will provide for increased and sustained levels of wood production and 
environmental benefits. 

 New enabling primary forest legislation was also enacted in 2014. The Forestry Act 
201420 aims to make further and better provision in relation to forests and forestry. It 
will provide for the development and promotion of forestry in a manner that maximises 
the economic, environmental and social value of forests within the principles of 
sustainable forest management. The Act confers power on the Minister for Agriculture, 
Food and the Marine to make regulations for the effective management of the forest 
sector, and to make further provision for giving effect to acts of the institutions of the 
European Union by regulation made by that Minister in respect of forestry and forestry-
related activities. The 2020 Programme for Government (PfG) sets out an ambitious 
agenda for Irish Forestry. As a result, a new Forest Policy group has been established to 
provide a forum for stakeholders to propose improvements to the current operation of 
forest policy, and to input into the development of a new national forest strategy. This 
strategy will reflect both PfG commitments and international best practices from an 
environment, social and economic perspective. 

Afforestation since 1990 

 As outlined in Table 3 above, 327,000 ha has been afforested in Ireland since 1990. The 
majority of the land afforested has been privately-owned agricultural land. Afforestation 
continues to be incentivised by the State through establishment grants and annual 
premiums (for maintenance purposes and to reflect income foregone by landowners 
during the early growing years of the new forest). The Forestry Programmes over the 
period 2006 - 2013 and 2014 - 2020 have been State funded and provide a range of 
benefits and ecosystem services.  Prior to that, the Programme was co-funded by the 
State and the European Union. 

 Approval for the current Forestry Programme for the period 2014-2020 was attained in 
2014. The Programme details Ireland’s state aid for funding forestry related activities 
for the period 2014–2020. The measures proposed are consistent with Ireland’s forest 
policy as described above. The Programme is designed to impact positively on 
employment, rural communities and to provide a range of environmental benefits; 

                                                           
19

 gov.ie - Forests, products and people - Ireland's forest policy, a renewed vision (www.gov.ie) 
20

 http://www.irishstatutebook.ie/eli/2014/act/31/enacted/en/pdf  

https://www.gov.ie/en/publication/d3bc0-forests-products-and-people-irelands-forest-policy-a-renewed-vision/
http://www.irishstatutebook.ie/eli/2014/act/31/enacted/en/pdf
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including climate change mitigation and adaptation. The existing programme will be 
extended and a new programme drafted post 2020.  

 The Programme includes the continuation of afforestation grants and premiums for a 
range of forest species and forest types, as well as the introduction of measures such as 
forestry for fibre, agro-forestry and knowledge transfer groups. 

 Participation in afforestation schemes is voluntary: the decision to plant resting solely 
with the landowner. Silvicultural and environmental criteria are used by the 
Department, including a statutory consultation process to determine the eligibility of 
candidate sites for afforestation. All sites proposed for afforestation greater than 0.1 ha 
require a licence, including non-grant aid applications     

 A mid-term review of the Programme was published in 2018. This review resulted in an 
increase in support levels with larger increases for broadleaf species and an increase in 
the support for road construction. In addition, some new measures were introduced 
including a support for continuous cover forestry.  

 

Deforestation since 1990 

 The Forestry Act 201421, Statutory Instrument No 191 of 2017 and Forestry 
(Miscellaneous) Act 202022 provides the statutory legislative framework for the issuing of 
afforestation and felling licences. It details the felling conditions and licences the removal 
of trees, replanting and environmental requirements. The permanent removal of trees 
and forests where a felling licence is required under the Forestry Act 2014 may be 
considered under exceptional circumstances on a case by case basis, as outlined in the 
Felling and Reforestation Policy document23. Landowners can apply not to replant after 
clear felling through the licensing system and may be required to afforest an alternative 
piece of land depending on the proposed alternative use. Felling without replanting may 
also be licensed, for example if the continuation of forest cover does not align with the 
conservation goals of a Special Area of Conservation (SAC) or a Special Protection Area 
(SAC). In addition to the licensing system, forest cover is monitored by DAFM by risk 
based field inspections and during the National Forest Inventory.  
 

                                                           
21

 Forestry Act 2014 (irishstatutebook.ie) 
22

 Forestry (Miscellaneous Provisions) Act 2020 (irishstatutebook.ie) 
23

 DAFM, 2017. Felling and Reforestation Policy. Department of Agriculture, Food and the Marine. 

http://www.irishstatutebook.ie/eli/2014/act/31/enacted/en/html
http://www.irishstatutebook.ie/eli/2020/act/15/enacted/en/html
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Forest management  

 The majority of forests in Ireland are managed, except for some semi-natural broadleaf 
forests, using the even-aged forest management systems. The potential for high levels of 
forest productivity depending on site and species choices has been a defining element of 
the development of Irish forestry. 

 Ensuring implementation of best practice on the ground and at site level is an important 
element of Ireland’s overall approach towards sustainable forest management, the aim 
of which is to protect the existing and future forest resource. The Forest Service 
Inspectorate within DAFM oversees forestry activities to ensure that management is 
carried out according to environmental and silvicultural standards. A comprehensive 
range of mandatory environmental guidelines and other requirements are in place. These 
include forestry guidelines on water quality, landscape, archaeology, biodiversity, 
harvesting, amenity/recreation and forest protection. Further important thematic 
requirements that supplement these mandatory guidelines include conditions relating to 
aerial fertilisation, freshwater pearl mussel, reduced use of urea treatment of stumps and 
appropriate assessment procedures.  

 Advice on silvicultural management of forests is provided by Teagasc (the state farm 
advisory and research body) and by private forestry consultants.  

 A forest owner who applies for a felling licence is required to specify on the felling licence 
application and accompanying map the reforestation objective(s) they are proposing to 
pursue for the next rotation. This helps to ensure that sustainable management is 
maintained for the next rotation. 

 Although alternative silvicultural practices are relatively uncommon in Ireland, DAFM is 
piloting a support scheme to assist in the conversion of single-storey forests managed 
using a clear-fell system to a continuous cover system on appropriate sites.  

 In Ireland, forecasts of future rates of harvest are derived using even-aged forest 
management silvicultural rules. The most recent forecast of net realisable roundwood 
volume production on the island of Ireland was published in 201624 and provides 
estimates out to 2035.   

 Risk of windthrow is one of the defining features of forest management in Ireland and 
often influences the rotation age and decision to thin individual stands. 

 Ireland’s first Statutory National Adaptation Framework25 (NAF) was published in 2018 
and sets out the national strategy to reduce the vulnerability of the forestry sector to the 
negative effects of climate change and to avail of any positive impacts. 
 

Harvested wood products 

 The forest roads grant aid scheme is aimed at the mobilisation of small-sized, early 
thinning’s for board manufacture, energy and other uses. A broadleaf thinning grant is 
also in place. These interventions concentrate growth on the better quality remaining 
trees and bring forward the production of larger roundwood logs, suitable for sawn wood 
production and long lived products. 

 Woodflow data and product use is provided in the COFORD woodflow publication. About 
40% of the wood fibre available in 2018 was used for energy purposes26.  

                                                           
24

 RoundwoodProductionForecast20162035100117.PDF (coford.ie) 
25

 gov.ie - Adapting to Climate Breakdown (www.gov.ie) 

http://www.coford.ie/media/coford/content/publications/2016/RoundwoodProductionForecast20162035100117.PDF
https://www.gov.ie/en/policy-information/37d691-adapting-to-climate-breakdown/#national-adaptation-framework
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 During 2018, the Department of Communications, Climate Action and the Environment 
(DCCAE) announced the introduction of the Support Scheme for Renewable Heat and a 
Renewable Electricity Support Scheme which are both designed to increase the energy 
generated from renewable sources. A carbon tax on gas and liquid fossil fuels was 
introduced in 2010 and was extended to coal and peat in 2013 and will be increased in 
2021. Wood fuels are not subject to the tax.  

 The Department of Agriculture, Food and the Marine provides grant aid support to a 
number of not-for-profit bodies to promote the greater use wood fuels and wood 
products. It engages with the National Standards Authority of Ireland in the development 
of wood product standards and structural recommendations and funds research and 
development projects on Irish timber characteristics and innovative wood products.  

 

1.5 Existing and planned policies to implement identified measures including indicative 

time tables 

The existing and planned policies in relation to forest cover expansion up to 18% (Forests, 
products and people), the existing Forestry Programme 2014 - 2020, and measures in related 
areas such as wood products have been outlined in previous sections.  

  

                                                                                                                                                                                             
26

 Knaggs, G. and O’Driscoll, E. (2019) Woodflow and forest-based biomass energy use on the island of Ireland 

(2018). COFORD Connects, Processing/Products No. 51, COFORD Dublin. 
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Section 2: Grazing land management and Cropland management activities 

 

2.1 Historic trends 

Grassland  

The principal source of data used in the preparation of emissions and removals estimates for 
Grazing land management and cropland management in Ireland is national statistics from the 
Central Statistics Office (CSO) 27, Land Parcel Information System (LPIS) data28 and Co-ordinated 
Information on the Environment (CORINE) land cover data. The majority of grasslands in Ireland 
are used for agricultural purposes and cover a total land area of c. 4.1 Mha. These grasslands can 
be divided into three management types: improved grasslands consisting of pasture, silage and 
hay; and unimproved grasslands reported as rough grazing. A 3rd grassland type – grasslands not 
currently in use – is derived from the IE CORINE data for grassland where the difference between 
UAA grassland data (CSO, LPIS) and CORINE grassland data is assumed to be unutilised grassland 
which can be brought into production as the need arises.  

Improved grassland areas (pasture and areas used for the harvesting of hay and silage), and 
unimproved grassland (rough grazing) as recorded by CSO annual statistics which are derived by 
CSO from LPIS data. Grassland areas not currently in use (in a particular year) are derived from 
CORINE data. Figure 3 shows a time series of agricultural grasslands from 1990 to 2018.  

 

 

 

Figure 3: Total grassland area (1990-2018) - Source: EPA  

 

 

The total area of grassland has being steadily falling since 1990. This decrease is largely a result 
of afforestation and an orientation of higher stocking densities to better soil types with an 
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extensification of stocking rates on marginal soil types. The rate of afforestation began to 
increase from the early 1990s, driven largely by an increase in private afforestation. The rise in 
private planting was mainly due to the introduction of a number of government incentives, 
including annual premium payments for income foregone, funded jointly by Ireland and the EU. 
Demand for land for buildings is also a contributing factor with conversion of grasslands to the 
Settlements land use. During the economic boom in the mid to late 2000’s there was on average 
1 kha per year conversion of grasslands to the Settlements land use. 

Looking towards 2030, it is currently projected that there will be a continued slow decline in the 
total grassland area as a result of demand from forestry and settlements in line with projected 
afforestation rates and demand for land for housing and industry as population levels increase in 
line with plans outlined in Project Ireland 204029. The projected area of grassland is presented in 
Figure 4. 

 

 

Figure 4: Total projected grassland area (2018-2040) – (Source EPA) 

 

Cropland  
Cropland areas include all permanent crops and tillage areas (including set-aside) recorded by 
the Central Statistics Office (CSO) and temporary grasslands30 derived from LPIS data to give a 
total cropland area for the country. The total cropland area includes perennial woody crops such 
as Christmas trees and apple orchards. Cropland area is approximately 10% of the agricultural 
land in Ireland, and is a relatively minor source of LULUCF GHG emissions/removals. There has 
been a long term historic downward trend in cropland over many decades, which has seen 
activity consolidate onto the suitable soils and favourable climate regions in Ireland (Figure 5). 
This is consistent with major changes in the agricultural economy and rural demographic in 
Ireland over several generations The pattern of rotation between cropland and temporary 
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 Project Ireland 2040 https://www.gov.ie/en/campaigns/09022006-project-ireland-2040/  
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 Temporary grasslands are those land parcels which are identified as under grass in the reporting year, but have a previous 
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grassland, suggests cropland parcels can be under grass for significant periods, but remain 
available to arable farmers to exploit when market, or other drivers, create the economic 
incentive to expand production. This is evident in time series analysis of the LPIS dataset.  
Spring barley is the most popular crop grown by farmers while winter wheat is an important crop 
on specialised tillage farms. A further unique feature of Irish croplands is that cereals by far 
dominate cropland utilisation. Areas of other crops grown are relatively small, especially since 
the sugar beet industry closed in 2005. Other crops grown include forage maize, potatoes, and 
oats.  
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Figure 5: Spatial pattern of long term consolidation of cropland into well-defined regions of Ireland31  
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Past emission trends  
 

Grasslands and Grazing Land Management 

Ireland utilises the Tier 1 methodologies contained in the 2006 IPCC guidelines to estimate 
carbon stock changes in living biomass, dead organic matter/litter, soils and biomass burning. 
Furthermore the 2013 Wetland Supplement to the 2006 IPCC guidelines is used to derive 
estimates of emissions associated with the drainage of grasslands on organic soils. Overall 
grasslands are a source of emissions for each year of the time series 1990-2018 as presented in 
Figure 6. This is driven by the overriding effect of emissions from the drainage of grasslands on 
organic soils which more than compensates for any potential carbon sinks associated with 
grasslands on mineral soils. Of the 4.15 million ha of grassland approximately 330,000 ha are on 
organic soils. 

 

 

Figure 6: Timeseries of emissions from grassland (1990-2018) 

 

 

All areas subject to grazing land management activities are managed and are distinguished from 
temporary grassland reported in croplands and cropland Management. Areas under grazing 
management can be categorised into: grasslands identified as permanent grasslands and 
grasslands converted to settlement. Grasslands identified as permanent grasslands are those 
discussed above – Improved grasslands, unimproved grasslands and grasslands not currently in 
use. Consistent with reporting under the Kyoto Protocol the conversion of grasslands to 
settlements (which is a relatively common practice in rural and suburban settings) are reportable 
under grazing land management. Reported net-net removals from grazing land management, 
relative to the 1990 base year, on 4,161.90 kha of land in 2018 is estimated to be 288.23 kt 
CO2eq. This is mainly due to apparent changes in the patterns of utilisation of improved 
grassland and rough grazing. The trend in carbon stock change (CSC) is presented in Figure 7. 
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Figure 7: Timeseries of carbon stock change in Grazing land Management (1990-2018) 

 

Croplands and Cropland Management 
The definition of cropland is the same as that adopted for the LULUCF inventory under the 
Convention. This is consistent with the definition contained in decision 16/CMP.1. “Cropland 
management” is the system of practices on land on which agricultural crops are grown and on 
land that is set aside or temporarily not being used (temporary grasslands) for crop production. 
Similar to grasslands, Ireland utilises the Tier 1 approaches as described in the 2006 IPCC 
guidelines to estimate emission and removals associated with cropland areas. In Ireland, 
cropping is undertaken on mineral soils only. Emissions and removals associated with perennial 
woody crops are also included in cropland estimates. Croplands change from a source to sink in 
individual years across the timeseries 1990-2018 as presented in Figure 8. This occurs due to the 
interaction between cropping and temporary grasslands as part of cropping rotations as 
identified in analysis of the LPIS dataset.  
 

 

Figure 8: Timeseries of emissions and removals from croplands (1990-2018) 
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Ireland considers all areas which have been identified as being utilised for crop cultivation in the 
period 1990-2018 as subject to Cropland Management activity. In any given year, these include 
areas under crops and areas under temporary grasslands. Those areas previously reported under 
Cropland Management which have been converted to other land uses (e.g. Settlements) will also 
continue to be reported under Cropland Management. Reported net-net removals in 2018, 
relative to the 1990 base year, on 781.67 kha of land under cropland management are estimated 
to be 156.37 kt CO2eq. This is mainly due to changes in the patterns of utilisation of cropland 
and temporary grassland. The dynamic of gains and losses associated with the interactions 
between cropping and temporary grasslands is presented in Figure 9. Gains represent gains in 
carbon associated with conversion from cropping to temporary grasslands and vice versa losses 
represent conversion from temporary grassland to cropping. The net carbon stock change (CSC) 
is also presented. 

 

 

Figure 9: Timeseries of carbon stock change in Cropland Management (1990-2018) 
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2.2 Projections for emissions and removals, and analysis of the potential to limit or reduce 

emissions and to maintain or increase removals 

 

The Environmental Protection Agency (EPA) has developed projections for LULUCF under 
Regulation (EU) 749/2014 pursuant to Regulation 525/2013 and reports these projections in line 
with Article 23 and Annex XII of the former. Emission and removals are thus reported on for the 
land use categories – Forest land, Cropland, Grassland, Wetlands, Settlements and Other land. 
The methodological approach taken is largely the same as that used in estimating emissions and 
removals in historical national emission inventory estimates. For Forest land emission and 
removal estimates have been produced as required for the National Forest Accounting Plan 
pursuant to Article 8 Regulation (EU) 841/2018. In relation to projected cropland and grassland 
areas, forecasted areas are supplied to the inventory agency consistent with forecasted activity 
data for the agricultural sector. National plans for the reduction in harvesting of peat for 
electricity generation and horticultural products are reflected in the category Wetlands. For 
Settlements, plans for increased building and industrial activity to maintain a growing population 
are taken into account as laid out in Project Ireland 20409. Detailed analysis of the future of the 
forests in Ireland is presented in Section 1. Projected emissions from the remaining land uses are 
shown in Figure 8. Currently no With Additional Measures scenario is produced for the LULUCF 
sector, therefore the data presented in Figure 10 does not take into account the effect of future 
land based policies and measures. This will be addressed as part of reporting under Regulation 
(EU) 841/2018 in future years.  

 

Figure 10: Project emissions and removals for landuses other than forestry in the period 2018 to 2040. 
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Current Soil Carbon research 
The Irish Department of Agriculture, Food and the Marine (DAFM) has funded a large number of 
projects to help develop our understanding of greenhouse gas emissions and the carbon 
sequestration potential of our natural land resources. Previously, the DAFM funded Agricultural 
Greenhouse Gas Research Initiative for Ireland (AGRI-I), which is a consortium of researchers, 
students and professionals working collaboratively to develop verified strategies to decrease 
greenhouse gas emissions from Irish agriculture characterised the soil organic carbon (SOC) 
stocks in mineral grassland soils and revealed that 50% of the recalcitrant SOC was stored in sub-
soils. This was supplemented with research from Soil Quality Assessment and Research (SQUARE) 
project which assessed soil quality so as to optimise the functionality of soils in providing 
ecosystem services.  

Current and new GHG research is focussing on the impact of pH and soil nutrient status on N2O 
emissions and SOC sequestration. 

Marginal Abatement Cost Curve: In order to assess the potential impact of the full suite of 
measures available and rank them in terms of cost-benefit, a marginal abatement cost curve 
analysis was undertaken by semi-state agency Teagasc in 2018. Teagasc was established in 
September 1988 under the Agriculture (Research, Training and Advice) Act, 1988 and provides 
integrated research, advisory and training services to the Irish agriculture and food industry and 
rural communities32   Future ‘business as usual’ GHG emissions were modelled using the FAPRI-
Ireland model. The analysis was subsequently broken down between a) agricultural emissions, b) 
land-use, land use change, c) energy. This reflects Teagasc’s four point approach to reducing 
GHG emissions:  

 Stabilise methane emissions through increased efficiencies. 

 De-couple nitrous oxide emissions from production via nitrogen use efficiency 
and the use of low emission fertilisers and spreading techniques. 

 Absorb CO2 via carbon sequestration in forests and soils while also reducing CO2 
emissions from hotspots (organic soils). 

 Fossil fuel displacement has the potential to offset fossil fuel emissions either by 
energy saving measures or substitution with bioenergy. 

 
 Measuring the impact of Land-Use and Land Management on SOC: Currently the DAFM funded 
AGRI-SOC project and EPA-funded SOLUM projects have been assessing the impact of land-use 
and land management on soil organic carbon. Results indicate that cover-cropping is the most 
effective tillage management practice when spring crops are cultivated, with long-term trials 
resulting in 1 tC ha-1 yr-1 increase in SOC compared to bare ground over winter. The impact of soil 
pH, soil P and N levels as well as the inversion and deep burying of SOC in the top O-horizon are 
currently being studied. In addition, Teagasc are partners in the EJP-Soil programme that is 
currently funding two projects on SOC sequestration in mineral and organic soils:  

DAFM are also funding the establishment of a carbon observatory platform that will be led by 
Teagasc researchers based in Johnstown Castle. This platform will establish a field-scale CO2 flux 
monitoring network in order to a) quantify the CO2 losses from managed grassland on organic 
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(peat) soils and assess the impact of re-wetting and b) quantify the impact of stocking rate and 
land management on grassland SOC sequestration on mineral soils. This platform will also 
encompass CO2 flux towers being established as part of the Agricultural Catchments Program 
(ACP)33 and two grassland sites will be incorporated into the EU Integrated Carbon Observation 
System (ICOS, https://www.icos-cp.eu/ )  

DAFM has agreed to fund a mapping project called ‘Repeat’ which aims to digitise the Bog 
Commissioner maps (1810 – 1814) and make comparisons to recent very high-resolution aerial 
imagery using semi-automatic image classification tools and field verifications to allow precise 
identification of peatlands and agricultural areas that occur on peat soils in the Midlands region. 

DAFM will also fund a proposal by Agmet, a working group on agro-meteorology which 
comprises researchers from Met Éireann, Teagasc and several universities, to purchase soil 
moisture monitoring equipment to enable Ireland to develop a national soil moisture 
measurement network. A move towards more accurate measurement-based (rather than 
modelled) real-time reporting of soil moisture status would be of enormous benefit to a range of 
stakeholders, such as those involved in peatland conservation and restoration. 
 
Soil Carbon stocks in forestry soils are being studied by the SOLUM project. Further information 
is available on these projects in appendix C. 
 

Verification and Impacts of Climate Change 
The verification of enhanced carbon sinks, emissions to air and water and changes in biodiversity 
requires accurate mapping of soils and land function (either land-use change or land 
management change). In addition, rates of sequestration are tightly linked to plant growth and 
hence to climate. Therefore future climate change could impact on plant growth and C 
sequestration as well as GHG emissions. Predictive biogeochemical models can be used to verify 
sinks and predict the impact of future climate change. A number of DAFM and EPA-funded 
projects (Figure 11) are investigating the use of remote sensing (principally radar and optical 
techniques) data to detect changes in vegetation that will indicate either changes in land-use or 
land management. These remote-sensing products will be cross validated with the flux tower 
data, which will also be used to constrain the models. 

FACCE ERA-GAS, an ERA-NET Cofund for monitoring & mitigation of Greenhouse gases from agri- 
and silvi-culture is funding Irish modelling research on a number of projects. In addition, 
Microsoft and SFI are co-funding the development of an AI-based modelling platform that will 
combine data-streams from the new carbon observation platform and remote sensing products 
that will enable more accurate modelling of LULUCF and climate impacts.  
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Figure 11: Verification of carbon sinks through remote sensing  

 

 

Rates of sequestration are tightly linked to plant growth and hence to climate. Therefore future 
climate change could impact on plant growth and C sequestration as well as GHG emissions. 
Research is ongoing between NUI Maynooth, Teagasc and Aberdeen University investigating the 
impacts of future climate change on grass and crop growth, C sequestration and GHG/nitrate 
losses. Previous studies have shown that under scenarios of extreme weather events, forest and 
grassland sequestration can be reduced by over 10% in the absence of appropriate management 
strategies. 

 

 

2.3 National measures relating to agriculture   

 

Cross Compliance 
With the dominance of grassland and cropland activities in Ireland, the Common Agricultural 
Policy (CAP) provides for most measures related to agriculture. Cross compliance requires 
farmers to observe Statutory Management Requirements (SMRs) relating to environmental 
management and also ensure that the land is in Good Agricultural and Environmental Conditions 
(GAECs), such as maintaining soil structure, preventing soil erosion and maintaining soil organic 
matter at minimum appropriate levels.  

If an applicant is found to be non-compliant with any element of these requirements under the 
SMR/ GAEC framework, sanctions as provided for in the governing EU regulations will be applied 
to all of an applicant’s area-based payments under the Direct Payments regime. 

 

EU Nitrates Directive  
Regulations placing limits on the amount of livestock manure that may be applied to land to 
further implement the EU Nitrates Directive were made by the Minister for the Environment, 
Heritage and Local Government in 2005. Amending Regulations were made in 2006, 2009, 2010 
and reviewed in 2014 and apply to all farmers within the state. These regulations set down legal 
maximum limits for fertiliser applications (organic and chemical) based on stocking rate, crop 
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requirements and crop rotation. The objective of the Regulations is to protect water quality from 
pollution or potential pollution through more efficient use of nitrogenous fertiliser. 

 
Implementation of the Nitrates Derogation Review 
Ireland’s nitrates derogation34 provides farmers an opportunity to farm at higher stocking rates 
when they take extra steps to protect the environment.  
The derogation is available to grassland farmers on an individual basis and permits farmers up to 
250 kgs of organic nitrogen per hectare, rather than the 170 kg livestock manure nitrogen per 
hectare without the derogation. Under the general conditions of this scheme farmers are 
required to submit an annual application to the Department of Agriculture, Food & the Marine 
(DAFM) which addresses areas such as nutrient management, application and storage of both 
organic and chemical fertilisers, grassland management and biodiversity. 
The Nitrates Derogation Review was initiated in 2019 with recommendations implemented in 
2020 now places further requirements on farmers. These additional requirements include: 

 Adopt a farm scale liming programme from 2020 

 Use low emission slurry spreading (LESS) equipment for all slurry spread after 25 April. 

 Reduce the crude protein in concentrate feed for grazing livestock with a maximum of 
16% crude protein permissible between 1 April and 15 September.  

 Participate in an approved environmental training course by the end of 2021 

 Participate in grassland management requirements from 2020, including grass measuring 
and annual grass production recording 

 Incorporate clover in any newly reseeded swards  

 Adopt at least one measure from the All Island Pollinator Plan in order to enhance 
biodiversity on farms. 

 

EIA (Agriculture) Regulations 
The EIA (Agriculture) Regulations came into force in 2011. The Regulations apply to three 
different types of activities; 

 Restructuring of rural land holdings 

 Commencing to use uncultivated land or semi-natural areas for intensive agriculture 

 Land drainage works on lands used for agriculture. 

The regulations prohibit certain activities that are likely to have a significant adverse effect on 
the environment or that are likely to have a significant adverse effect on a site of European (SAC, 
SPA) or National (NHA) importance.    
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 https://www.gov.ie/en/service/31e52-nitrogen-derogation-scheme/#what-the-nitrogen-derogation-is 
 

https://www.gov.ie/en/service/31e52-nitrogen-derogation-scheme/#what-the-nitrogen-derogation-is
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2.4 Existing and planned policies/ drivers and their impact 

 

Existing policy/driver 
 

Ag-Climatise- A Roadmap Towards Climate Neutrality  
Ag-Climatise sets out a vision for the primary agri-food sector to become climate neutral by 
2050. It focuses both on the immediate actions that the sector must take, alongside the more 
medium to long term actions, with particular regard to biogenic methane. This roadmap will 
underpin the environmental chapter of the new 2030 agri-food strategy document.  
 
Agriculture is the largest sectoral contributor to greenhouse gas emissions due to the significant 
role that the agri-food sector plays in the Irish economy, the nature of biological emissions and 
the lack of heavy industry as part of the Irish economy. Nevertheless, the sector including 
forestry is committed to making a significant positive contribution to combating climate change. 
Ag-Climatise will set out a clear vision for the agriculture sector: 
By 2050, develop a climate neutral food system compatible with the Paris temperature goals 
whereby the climate impact of biogenic methane is reduced to zero and remaining agricultural 
emissions are balanced by removals, along with a significant uptake of renewable energy on 
farm. 

 
Programme for Government 202035 
The programme for Government 2020 states that the Government is fully committed to 
supporting farmers and food businesses, which underpin the vitality of rural villages and towns 
across the country. It will drive innovation and improvements in land management to reduce 
emissions and build on Ireland’s green reputation for producing high-quality and sustainable 
produce at the least environmental cost, ensuring the long-term outlook for the agri-food 
industry remains positive and vibrant.  
 

The programme outlines the range of initiatives and policies, approaches and strategies that 
reflect the approach to farming and land use over the lifetime of the Government. 

In particular the Programme for Government 2020 undertakes to carry out a land use review.  It 
states ‘the Government will undertake a national land use review, including farmland, forests, 
and peatlands, so that optimal land use options inform all relevant government decisions. The 
review will balance environmental, social, and economic considerations and involve a process of 
evaluation of the ecological characteristics of the land. It will include consideration of emissions 
to air and water, carbon sequestration, and climate adaptation challenges. Policy co-benefits, 
such as rewetting or forest regrowth to mitigate flooding risks in river catchments, will be 
considered. All stakeholders will be consulted. Such a review would allow knowledge transfer to 
policymakers, advisory services, and landowners, to assist farmers in making an informed choice 
as to how best to use their land, while also benefiting from available supports and incentives. 

 
 

                                                           
35

 gov.ie - Programme for Government: Our Shared Future (www.gov.ie) 

https://www.gov.ie/en/publication/7e05d-programme-for-government-our-shared-future/
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Foodwise 2025  
Food Wise 2025 is the current ten year strategy for the agri-food sector and underlines the 
sector’s unique and special position within the Irish economy and illustrates the potential which 
exists for the sector to develop further. Food Wise contained a vision of thriving primary 
producers and agri-food businesses at the heart of vibrant communities across the country and 
was built upon five cross-cutting themes – environmental sustainability, market development, 
competitiveness, innovation and human capital as well as specific recommendation for key 
sectors.36  
 
Food Wise 2025 recognises that a significant increase in food production cannot be considered in 
isolation from its environmental impact, in particular regarding concerns associated with the 
depletion of natural resources and the potential impact on climate change. To address this, 
future food production systems must be as focused on managing and sustaining our natural 
resources as they are on increasing production. Making the right choices now will ensure that 
Ireland is well positioned to deliver sustainable growth far into the future.  
 

 
 
 
All of Government Climate Action Plan 2019 
The All-of-Government Climate Action Plan37 to tackle climate breakdown was published on 17th 
June 2019. The plan anticipates that the low-carbon transition will require a profound change in 
the systems and practices across all elements of the economy and society which will require 
fundamental behavioural change. 
 
The plan sets out over 180 actions to meet Ireland’s EU targets for 2030 (i.e. 30% reduction on 
GHG emissions based on 2005 levels) and sets an ambition of net zero greenhouse gas emissions 
by 2050 while acknowledging the national policy position of an approach to carbon neutrality 
within the agriculture and land-use sector. For the agriculture, forestry and land use sector there 
are 34 key actions with over 120 sub-actions.38. 

The plan sets ambitious targets for the agriculture, forestry and land use sector as follows: 

 Emissions from the sector in 2030 to be between 17.5 – 19.0  Mt CO2 eq by achieving 
between 16.5 -18.5  Mt CO2 eq cumulative abatement over the period 2021 – 2030 

 Achieve 26.8 Mt CO2 eq abatement through LULUCF actions 
o 8,000 ha of newly planted forest per annum 
o 40,000 ha per annum of reduced management intensity of grasslands on drained 

organic soils 
 Set a target for the level of energy to be supplied by indigenous biomethane injection in 

2030. 
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 https://www.gov.ie/en/publication/a6b0d-food-wise-2025/ 
37

 https://www.gov.ie/en/publication/ccb2e0-the-climate-action-plan-2019/ 
38

  https://www.gov.ie/en/publication/ccb2e0-the-climate-action-plan-2019/ 
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The Agriculture, Forest and Seafood Climate Change Sectoral Adaptation Plan 2019 
Ireland’s first Statutory National Adaptation Framework (NAF) was published in 2018 and sets 
out the national strategy to reduce the vulnerability of the country to the negative effects of 
climate change and to avail of any positive impacts. Twelve key sectors are required to prepare 
sectoral adaptation plans under the NAF. The Department of Agriculture, Food and the Marine is 
responsible for three of these sectors – Agriculture, Forest and Seafood.  

The Agriculture, Forest and Seafood Climate Change Sectoral Adaptation Plan39 published in 
2019 sets out the projected changes in climate focussing on those identified as most likely to 
impact the agriculture, forest and seafood sector. Priority risks and possible consequences have 
also been identified and listed.  

The overarching objectives of the Plan are to: 
1. Ensure a joined-up approach to adaptation planning in the Department of Agriculture, 

Food and the Marine 
2. Raise awareness of the impacts of climate change in the agriculture, forest and seafood 

sector 
3. Reduce vulnerability of the agriculture, forest and seafood sector to main climate impacts 

and seek to increase resilience 
4. Embed adaptation planning in agriculture, forest and seafood sectoral policies 

 
A range of adaptation actions have been included in the Plan to deliver on the above objectives 
and monitoring and reporting on progress to date is ongoing. 
 
Common Agricultural Policy (2014-2020) 
The Common Agricultural Policy (CAP) is the agricultural policy of the EU and comprises of two 
complementary Pillars:  

 Pillar I deals with direct payments to farmers and market measures,  

 Pillar II (Rural Development Programme) covers multi-annual rural development 
measures which include those beneficial to the environment and climate change.  

The CAP has many aspects that can have an impact on stimulating removals and reducing 
emissions from the Grassland Management (GM) and Cropland Management (CM) LULUCF 
sectors.  

CAP Pillar I 
Direct payments contribute to providing basic public goods in the form of Cross Compliance and 
Greening.  
 

Cross Compliance includes provisions for the sustainable use of land such as contributing to the 
maintenance or enhancement of soil organic carbon. Soil protection and soil carbon protection 
aspects are included in the Good Agricultural and Environmental Condition criteria (GAEC) under 
Cross Compliance (GAEC 4 & 6).  
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 https://www.gov.ie/en/collection/51df3-sectoral-adaptation-planning/ 
  

https://www.gov.ie/en/collection/51df3-sectoral-adaptation-planning/
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Greening incorporates actions towards the maintenance of permanent pasture, and the 
integration of ecological focus areas and the practice of crop diversification within arable 
farmland. It rewards farmers for adopting and maintaining a more sustainable use of agricultural 
land as well as enhancing the overall environmental performance of the CAP. 
 

Environmentally Sensitive Permanent Grassland - under this measure, permanent pasture 
designated as Environmentally Sensitive must not be ploughed or converted.  In Ireland, these 
are specific areas within Natura 2000 designated sites.     
 

Measure 1.1:  Knowledge Transfer Groups (KTG) 
The KTG provides a platform for the dissemination of best agronomic and environmental 
practice via professional advisor facilitated farm discussion groups. Specific actions include the 
preparation of a Farm Improvement Plan to incorporate a Grassland Management Plan on dairy, 
beef and sheep farms.  The Grassland Management Plan has three elements embracing soil 
fertility, reseeding policy and grass utilisation.  
  

Measure 10.1: Green Low-carbon Agri-environmental Scheme (GLAS) 
GLAS is an agri-environmental scheme that applies agricultural production methods to address 
issues of climate change, water quality and biodiversity loss. Specific actions within the scheme 
relate environmental management activities on grassland (low-input permanent pasture, species 
rich grassland, traditional hay meadows), to reducing soil erosion and nutrient leaching on 
cropland (min-till establishment practices, winter cover crops) 
 
Measure 11.1 and 11.2: Organic Farming Scheme (OFS) 
In the rural development context, organic farming is mainly expected to establish and maintain a 
sustainable management system for agriculture. The support under this measure aims to 
encourage farmers to convert from conventional farming methods and to apply organic farming 
methods as defined in Council Regulation (EC) No 834/2007, as well as maintain these methods 
after the initial period of conversion (which will be a maximum period of two years), thus 
answering societal demand for the use of environmentally friendly farming practices. Organic 
production thus responds to consumer demand for organic production and also contributes to 
environmental, animal welfare and rural development issues. 

In January 2019, a new Strategy for the Development of the Organic Sector for the period 2019 
to 2025 was launched. This acknowledged the importance of promoting organic food production, 
not only through having regard to market demand but also by giving due consideration to 
climate change mitigation and biodiversity protection. Some 74,000 ha of Ireland’s utilisable 
agricultural area is now under organic production, which represents an increase of over 50% on 
the position at the start of the Rural Development Programme in 2014.  

Measure 13.2: Area of Natural Constraints (ANC) 
The Areas of Natural Constraints (ANC), along with the Areas of Specific Constraints (Island) 
scheme form part of the Rural Development Plan, 2014-2020. 
The ANC scheme is intended to ensure the continued conservation of the countryside in 
mountain areas and other less favoured areas through the provision of direct aid to mainly low 
income farmers who farm in such areas and face significant handicaps deriving from inherent 
factors such as remoteness, difficult topography and poor soil conditions. Application for the 
ANC must be made online via the Basic Payment Scheme (BPS) Application process. 
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Online Nutrient Management Planning 
Since 2016 an online Nutrient Management Planning (NMP) tool has been available to Irish 
farmers with the aim of improving the nutrient status of soils and thereby reducing the level of 
chemical fertiliser usage on Irish farms. Improving nutrient management has been identified as a 
key target of both Food Harvest 2020 and Food- Wise 2025. These documents set out a strategy 
for the future of the agri-food sector which targets economic progress while also addressing the 
environmental impact of future growth targets.  
To date adaption rates of NMP has been high on Irish farms with 49,400 NMP plans created and 
submitted to the Department of Agriculture, Food & the marine under the Green, Low Carbon 
Agri-Environment Scheme with a further 7,200 NMP plans being updated and reviewed by 
agricultural advisors for their Nitrates Derogation clients. Central to the success of the online 
NMP tool is the requirement for mandatory soil sampling for both GLAS and Nitrates Derogation 
Scheme participants. 

 

European Innovation Partnership for Agriculture Productivity and Sustainability (EIP-AGRI) 
The EIP-AGRI scheme funds projects that allow farmers, scientists and other experts to 
collaborate together to develop new practices that are environmentally friendly and 
economically sustainable. This bottom-up approach allows for the road-testing of new ideas and 
practices which can then be used more widely by farmers and others to improve productivity 
and enhance resource efficiency. Participating projects can receive up to 100% funding. The total 
funding for the scheme across all projects under the current Rural Development Programme 
2014–2020 is €59 million. The scheme is co-funded with the European Union. 
 
Open calls for proposals were made in December 2016 and August 2017. Proposals were 
assessed on set criteria and projects could focus on specific areas including: 

 enhancing farm viability and competitiveness of all types of agriculture in all regions and 
promoting innovative farm technologies and the sustainable management of forest 

 restoring, preserving and enhancing ecosystems related to agriculture and forestry 

 promoting resource efficiency and supporting the shift towards a low carbon and climate 
resilient economy in agriculture, food and forestry sectors 

 preservation of agricultural landscapes, water quality, resources efficiency and 
biodiversity 

 
There are currently 23 approved EIP-AGRI projects in operation in Ireland which broadly align 
with Irelands ambition under it`s Rural Development Programme. More detail is available on 
these projects by following this link: gov.ie - European Innovation Partnership Scheme (www.gov.ie) 
 

The National Peatlands Strategy 
The National Peatlands Strategy is part of measures being implemented by Ireland in response to 
the increased ambition in the implementation of the EU Habitats Directive and Environmental 
Impact Assessment Directive, with regard, in particular, to the regulation of turf cutting on the 
Special Areas of Conservation (SACs). It is comprised of 25 Principles and 32 Actions to be 
implemented by a range of Government Departments, Government agencies and semi-state 
bodies. 

https://www.gov.ie/en/service/18a855-european-innovation-partnership-scheme/
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The Peatlands Strategy Implementation Group40 has a co-ordinating and reporting to 
Government role on the implementation of the National Peatlands Strategy. This is a cross 
Departmental Group and shares an independent chair with the Peatlands Council, who may 
convene joint sessions of the Council and the Group to facilitate communication and information 
exchange. 
 
 
EU LIFE Wild Atlantic Nature project41 
In late 2019  the Department of Culture, Heritage and the Gaeltacht was awarded funding under 
the EU Life Nature and Biodiversity Programme aimed at conserving habitats and protecting 
blanket bogs in the west and north-west regions. The project seeks to improve Ireland’s 
performance in conserving habitats and, in particular, to improve the conservation status in 
Ireland of blanket bog, a priority habitat under the Habitats Directive, with conservation work 
funded in proposed project sites in counties Donegal, Mayo, Sligo, Leitrim and Galway, focussing 
on 24 Natura 2000 sites (SACs) and will target the Annex I Habitats Directive habitat type Blanket 
bog. 
 
 
Protected Raised Bog Restoration Programme 
A key element of the National Raised Bog Special Areas of Conservation (SACs) Management 
Plan 2017-2022 (approved by the Government and published in December 2017) is to restore 
Ireland’s degraded raised bog habitat to active raised bog habitat within Ireland’s protected 
raised bog network42. This links directly to an action in the Climate Action Plan 2019 to 
restore/rewet approximately 22,107 hectares of protected raised bog (Action 134).  
 
Building on measures undertaken by the National Parks and Wildlife Service (NPWS) of the 
Department of Housing, Local Government and Heritage over the past 30 years, a significant 
programme of peatland restoration measures43 is underway on almost 1,900 hectares of 
protected raised bogs in the midlands region along with the development of drainage 
management plans and other peatland management and conservation measures. It is estimated 
that these works will contribute to an estimated long term reduction of emissions of 4,945 
tonnes of CO2 per year. The NPWS is also continuing its restoration of State owned peatlands 
within the protected raised bog network. Further restoration measures on up to 2,500 hectares 
of protected raised bog are proposed for 2021.  
 
In tandem with the NPWS project sites, restoration work is also progressing on the €5.4m project 
‘The Living Bog’44 which is co-funded under the EU LIFE 2014-2020 programme and by the 

                                                           
40

 Peatlands Council | National Parks & Wildlife Service (npws.ie) 
41

 https://ec.europa.eu/environment/life/project/Projects/index.cfm?fuseaction=search.dspPage&n_proj_id=7400 
 
42

 The raised bog ‘network’ to be restored is considered to be 55 current and proposed Special Areas of 
Conservation (SACs) and 61 current and proposed Natural Heritage Areas (NHAs). They contain a total of 26,032ha 
divided into 17,359ha of high bog and 8,673ha of cutover land   
43

 Restoration measures on raised bogs involve the insertion of peat or plastic dams to block surface water drains to 
restore more natural physical conditions and the rewetting of the bog to raise water levels close to the bog surface 
to restore peat forming conditions. Tree felling is another measure that will restore or improve the hydrological 
functioning of the bogs   
44

 http://raisedbogs.ie/ 

https://www.npws.ie/peatlands-and-turf-cutting/peatlands-council
https://ec.europa.eu/environment/life/project/Projects/index.cfm?fuseaction=search.dspPage&n_proj_id=7400
http://raisedbogs.ie/
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Department of Housing, Local Government and Heritage. The Living Bog project has completed 
restoration measures on 10 of the 12 raised bog Special Area of Conservation project sites in the 
Border Midlands West region.  
 
The NPWS is also installing an Eddy Covariance Flux tower on a bog in County Offaly to directly 
measure the carbon, water, and heat flows between plant communities and the atmosphere and 
this will provide valuable data in relation to carbon emissions on peatlands. Another tower is in 
place at Clara Bog Special Area of Conservation in Co. Offaly. 
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Table 5: Practices and measures relating to Grassland Management (GM)  

 
Practice  Policy 

instrument/ 
regulation 

Measure/ 
programme 

Sub-measure/ specific 
action  

Coverage 31st December 
 2020 

Maintenance of 
permanent 
pasture  

CAP (Pillar I) 2014-
2020 

Greening  

Maintenance of permanent 
pasture 

 Environmentally Sensitive 
Permanent Grassland 

Applies to all grassland farmers. 
A 5% tolerance applies to the 
State 

 There are specific areas 
within Natura 2000 
designated sites  that must 
not be ploughed or 
converted    

Rural Development 
Programme 2014-
2020 

Areas of Natural 
Constraint (ANC’s) 

n/a 

The ANC replaced the DAP for 
the CAP programme period 
2014-2020. 95,000 farmer 
beneficiaries. Scheme eligibility 
criteria to be reviewed in 2018.  

   
 

Management of 
permanent 
pasture 

Rural Development 
Programme 2014-
2020 

Knowledge Transfer 
Programme (KTP) 

Grassland Management Plan 
17,000 dairy and beef farmers  

Green Low-carbon 
Agri-environmental 
Scheme (GLAS) 

Traditional Hay Meadow 
15,735 farmers maintaining 
60,740 hectares 

Low-input permanent pasture 
 

36,289 farmers maintaining 
255,201 hectares 

Commonage Management Plan 
(CMP) and Commonage Farm Plan 
(CFP)  

8,799 farmers are in GLAS with 
commonages with a further 
2,715 with commonages still in 
AEOS. 

Nutrient 
management on 
grassland  
 

Rural Development 
Programme 2014-
2020 

 

Green Low-carbon 
Agri-environmental 
Scheme (GLAS) 

 
Use of Low Emissions Spreading 
Systems (LESS) 

Participants need to complete a 
Nutrient Management Plan (NMP) 
as part of the conditions of the 
scheme 

4,510 farmers  

 

48,575 active GLAS participants 

   

 

 CAP Cross Compliance 
Fertiliser plan required by all 
137,500 farmers based on 
assumed soil indices 

 

 

EU Nitrates 
Directive 
(91/767/EEC) 

Nitrates Derogation 

Fertiliser Plan required by all 
Nitrates Derogation Farmers 
based on actual  soil sample 
results 

6897 farmers  
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Table 6: Practices and measures relating to Cropland Management (CM)  

 

 

 

  

Practice  Policy 
instrument/ 
regulation 

Measure/ 
programme 

Sub-measure/ 
specific action  

Coverage 31st December 
 2020 

 
 
Crop/ soil 
management 
 

CAP (Pillar I) 2014-
2020 

Greening 
Crop 
diversification  

2 
crops 

2,259  farmers with 45,755 hectares 
of arable land 

3 
crops 

3,311 farmers with 286,038  hectares 
of arable land 

Protein Aid Scheme  
13,701 eligible hectares  

Rural Development 
Programme 2014-
2020 

Green Low-carbon 
Agri-environmental 
Scheme (GLAS) 

 
 Wild Bird Cover  

10,490 farmers maintaining 18,741 
hectares  

Minimum tillage  232 farmers with 7,327 hectares 

Cover crops 1,694 farmers with  21,810 hectares  

Fallow 
management   

CAP (Pillar I) 2014-
2020 Greening 

Ecological Focus Areas 
(EFA’s) 

33,044  hectares * (only claimed EFA 
data available). No more data is 
recorded once the minimum 5% EFA 
threshold is reached)  

Rural Development 
Programme 2014-
2020 

Green Low-carbon 
Agri-environmental 
Scheme (GLAS) 

Environmental 
management of set-aside   

682 farmers with 1,481 hectares  
 

Arable grass margins 
181  farmers establishing and 
maintaining 321 km of margin 
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Table 7: Practices and measures common to both Grassland Management (GM) and Cropland 
Management (CM) 

 
 

 

 

  

Practice  Policy 
instrument/ 
regulation 

Measure/ 
programme 

Sub-measure/ specific action  Coverage 31st December 2020 

Soil 
management 

CAP (Pillar I) 2014-
2020 Cross Compliance 

SMR 3: Conservation of natural 
habitats 

Applicable to farmers 
with land designated 
as SAC 

GAEC 4: Minimum soil cover Applicable to all 
farmers 

GEAC 6: Maintenance of soil organic 
matter 

Applicable to all 
farmers 

Nutrient 
management 

EU Nitrates 
Directive 
(91/767/EEC) 

Irelands 3rd National 
Action Programme 
(NAP) for the period 
2013-2017 

 

Compliance with  170/250kg organic 
N/hectare/year limit. 

Fertiliser applied in accordance with 
crop requirements. 

Applicable to all 
farmers  

 
Rural Development 
Programme 2014-
2020 

GLAS 
NMP required as part of the 
conditions for participation 

Applicable to all 
applicants 

Re-vegetation  
 

Rural Development 
Programme 2014-
2020 

Green Low-carbon Agri-
environmental Scheme 
(GLAS) 

New hedgerow establishment  
7,627 farmers 
establishing 1,298km 
of new hedgerow 

Native tree establishment 

4978 farmers 
establishing between 
250-450m2 of native 
broadleaved groves  
each  

Organic 
farming 

Rural Development 
Programme 2014-
2020 

Organic farming scheme  1,530 organic farmers 
farming ca.74,000ha  

Landscape 
management  

EIA regulations  

Re-structuring of 
holdings 

Boundary removal above 500 metres, 
land restructuring above 5 hectares 

664 screening 
applications since 
2011 (year the 
regulations were 
enacted) 

Commencing to use 
uncultivated land or 
semi-natural areas for 
intensive agriculture 

Threshold: above 5 hectares 
102 screening 
applications since 
2011 

Land drainage works on 
lands used for 
agriculture including 

Threshold:  above 15 hectares 
97 screening 
applications since 
2011 

 Forestry Act  

Under Section 37 of the Forestry Act, 
1946 it is illegal to uproot a tree over 
ten years old, or cut down a tree of 
any age, or injure a tree of any age 
without a Felling Licence 
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Planned policy/ driver  
 

Agri-Food Strategy 2030  
The series of ten-year industry-led strategies that the agri-food sector has developed, 
working with Government, over the last twenty years, have been crucial to the development 
of the sector. While the Food Wise 2025 strategy has been instrumental in guiding the 
sector in recent years, like all plans, it must evolve and respond to a rapidly changing 
context both within and outside the sector. The process for developing the next ten-year 
strategy to replace Food Wise 2025 began in 2019 with a public consultation to ascertain 
the views of all stakeholders on the direction of the sector to 2030. In November 2019, the 
Minister established a committee representative of the sector. Their terms of reference are 
to outline the vision and key objectives, with associated actions, required to ensure the 
economic, environmental and social sustainability of the agri-food sector in the decade 
ahead. A Strategic Environmental Assessment and Appropriate Assessment will also be 
conducted in parallel with the work of the committee. This is to ensure that environmental 
considerations are fully integrated into the preparation of the strategy. 

 

Climate Action and Low Carbon Development (Amendment) Bill 2020 
The Climate Action and Low Carbon Development (Amendment) Bill commits in law, to 
move Ireland to a climate resilient and climate neutral economy by 2050. The Programme 
for Government commits to a 7% average yearly reduction in overall greenhouse gas 
emissions over the next decade, and to achieving net zero emissions by 2050. This Bill will 
drive implementation of a suite of policies to help achieve this goal. 
 
The Bill brings in a system of 5-year economy-wide carbon budgets, which will outline a 
ceiling for total greenhouse gas emissions. These will be prepared by the Climate Change 
Advisory Council and presented to Government to consider and approve, with input from 
the Oireachtas. 

The Bill includes the following key elements: 

 Establishes a 2050 emissions target 
 Introduces system of successive 5-year, economy-wide carbon budgets starting in 2021 
 Strengthens the role of the Climate Change Advisory Council in proposing carbon 

budgets 
 Introduces a requirement to annually revise the Climate Action Plan and prepare a 

National Long Term Climate Action Strategy at least every decade 
 Introduces a requirement for all Local Authorities to prepare individual Climate Action 

Plans which will include both mitigation and adaptation measures 
 Gives a stronger oversight role for the Oireachtas through an Oireachtas Committee 

Establishing that the Climate Action Plan shall be updated annually, with actions in 
every sector 
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Climate Action Plan 2021 
There is a requirement to update the Climate Action Plan annually and the process is 
currently underway to identify actions/measures which have been under-delivered from the 
initial plan with a view to progress these actions while also accepting proposals for new 
actions to be included in the Climate Action Plan 2021.   
 
This new plan is seen as the main delivery mechanism to reach the Government’s 
commitment of 7% reduction per annum in economy wide greenhouse gas emissions from 
2021 to 2030 (a 51% reduction over the decade), committed to under the current 
Programme for Government.. This will be challenging and will require fundamental changes 
in many parts of Irish life. It will require a stretched climate ambition across all sectors of the 
economy, including agriculture and fisheries. 

In order to maintain the positive momentum on climate action to date and while the next 
plan is being developed there will be a need to identify short term actions that will be 
published in January 2021.  

 

CAP Reform and Transitional Period Arrangements 
Subsequent to the achievement of a common understanding between the European Council 
and the European Parliament on the 30th of June 2020 it was agreed that European farmers 
would be continued to be supported under current CAP arrangements until the end of 2022 
when the new CAP period will come into force. This extension will allow for the 
uninterrupted payments to farmers and other beneficiaries undercurrent Pillar 1 and Pillar 2 
schemes. 
 
Ireland has taken this opportunity to implement a number of new agri-environmental 
initiatives during this transitional period in line with it`s national environmental ambition.  

As part of the CAP Reform process Ireland has (since May 2019) being involved in the 
consultation with relevant stakeholders45 on how the new CAP will be implemented. The 
outcome of this consultation will be included in the CAP Strategic Plan document which 
must be prepared by each member state as part of reform process. 

Under proposed CAP reform measures there will be an increased emphasis on the “Green 
Architecture” of CAP to reflect the increased environmental ambition evident under the 
Green Deal and Farm-to-Fork strategies.  There are three elements to the proposed Green 
Architecture:  

 Conditionality: Conditionality will replace cross-compliance and certain aspects of 
Greening within the current CAP. It sets baseline requirements for all farmers in receipt 
of CAP Payments. If a farmer does not meet conditionality requirements, a financial 
penalty must apply to their payment(s). 

                                                           
45

 https://www.gov.ie/en/publication/76026-common-agricultural-policy-cap-post-2020/ 
 

https://www.gov.ie/en/publication/76026-common-agricultural-policy-cap-post-2020/
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 Pillar 1 Eco-Schemes: These are annual agri-environmental schemes that farmers can 
choose to participate in each year. They are now proposed for the first time as part of 
CAP and must be funded within Pillar 1 of the CAP budget. 

 Pillar 2 Interventions: Pillar 2 agri-environmental measures have been implemented in 
Ireland for over 20 years, through interventions including REPS, AEOS and more recently 
GLAS. The current programme also includes a number of smaller scale result-oriented 
measures such as the Burren Programme, and a range of other innovative agri-
environment projects. Pillar 2 also includes other potential interventions such as those 
relating to investments, cooperation and knowledge transfer which contribute to 
environmental/climate objectives. 

In planning the next CAP, these three elements must combine to work in a coherent manner 
to achieve the best overall environmental outcome. 

 

New Agri-Environmental Initiatives for 2021 under CAP Transitional Arrangements  
 

EIP Rewetting of Farmed Peatland Pilot Project 
A call for a new locally-led European Innovation Partnership (EIP) project on reduced 
management of farmed peatlands was announced in August 2020. This project will provide 
lessons learned to scale up the actions and measures into a larger agri-environment 
programme for the next CAP and contribute to the Climate Action Plan 2019 target to 
reduce management intensity on 40,000ha of grasslands on drained organic soils by 2030. 
The call, using a bottom-up process, asks groups to put forward projects outlining concrete 
actions on peatlands under agricultural management that will; 

 Protect the carbon stock and restore sequestration associated with drained 
peatlands under agricultural management. 

 Maximise other ecosystem service co-benefits such as protection of biodiversity, 
water quality and water regulation. 

 Build resilience to the impacts of climate change at catchment/landscape level. 
Contracts in respect of successful applications are currently being put in place. 
 
Soil Organic Carbon Improvement Measure for Tillage Soils (SOCIMTS) 
Announced as part of the Agri-Environment Measures in Budget 2021, funding has been 
approved for a straw chopping and incorporation in tillage crops post harvest scheme which 
will harness the significant potential to sequester carbon on arable soils. Tillage farmers 
growing wheat, oats, barley, rye will be eligible and will need to ensure that straw is 
chopped, spread evenly and incorporated into soil. 
 
 
National Soil Sampling and Analysis Programme 2021 
The national soil sampling and analysis programme will develop a national baseline of soil 
parameters & soil health indicators. The programme will focus on  

 Soil carbon relating primarily to soil health 

 Soil-specific nutrient advice and water quality risk assessment 

 Bio-security Measure including AMR assessment 
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The soil sampling programme, at field scale, will provide the basis for the next generation of 
soil-specific nutrient management advice and underpin targeted fertiliser and organic 
manure applications (right nutrient type, right application rate, right time & right place) 
across all farming systems in Ireland. The data will identify the stock of carbon at a farm 
level, thus providing the opportunity for protection and enhancement into the future. 

The programme will gather baseline soil information to inform better policy development, 
implementation and monitoring and as a basis for enhanced farm level nutrient and 
environmental sustainability advice. The soil parameters will assist with targeting 
management practices /measures and advice to support national and EU policy. 

 
Farm Environmental Study Initiative  
This initiative will be introduced in 2021 and will aim to gather baseline environmental data 
at individual farm level. The initiative will; up-skill advisors and farmers on environmental 
climate and biosecurity issues; deliver an Organic Matter Stock take and Mineral Balance 
testing of soils; include a Farm Environmental Study (FES) to establish the baseline 
conditions on the farm and  provide environmental data and assessment results to farmers 
The data collected will inform policy making across a wide range of areas and will be 
delivered on a phased basis on the provision that a representative baseline is established in 
the initial phase.  

 
Re-opening of Organic Farming Scheme 
There are new commitments involving conversion to organic farming, and/or maintenance 
of organic farming practices. See information on the Organic farming scheme in the 
Common Agricultural Policy (2014-2020) section above. 

 
 
Pilot on Results-based Agri-environment Scheme 
The pilot will trial a results-based scoring and payment system with suitable measures at 
farm level with a view to identifying up-scaling potential for use at a national level. With a 
view to broadening participation in agri-environment schemes the pilot will be open to 
farmers who have not participated in the GLAS scheme. The pilot project will feed into the 
development of new Agri Environment Climate Measures under the Cap Strategic Plan. 
 
 
New/enhanced EIP measures 
Additional funding to be made available by competitive tender to existing EIPs to support 
additional tasks, increase community and farmer engagement, further innovation areas, 
dissemination through conferences, farm events and professional publications.  
  
Aim will be to take additional farmers into the groups.  This would deliver additional lands 
and farmers with actions on soils, carbon storage, water quality, biodiversity, habitat 
protection, birds, pollinators, etc 
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Other relevant measures 

LIFE IP Peatlands and People - Ireland’s Climate Action Catalyst 
DAFM have partnered with the LIFE IP Peatlands and People project which has submitted a 
second phase application to the EU LIFE Integrated Projects funding. It is a collaboration 
project between several partners including the EPA, NPWS, NUI Galway, Bord na Mona, 
DCCAE, Intrigo and others. 
Proposed Actions: 

1. Restoration and enhanced rehabilitation of ‘NPWS’ designated raised bogs and 
former Bord na Mona commercial peat fields. 
2. Development of a ‘just transition accelerator’ (development of an innovation hub and 
incubator for low-carbon and circular economies). 
3. A People’s Discovery Attraction. 
 
 

Enhanced Decommissioning, Rehabilitation and Restoration Scheme  

In November 2020 the Minister for the Environment, Climate and Communications, Eamon 

Ryan TD announced funding allocation for the Just Transition programme in the Irish 

Midlands, designed to assist communities transitioning out of peat harvesting and into a 

new, green and sustainable economy. The semi state body Bord na Mona which had for 

decades harvested peat for use in it`s electricity generating power stations will receive 

funding of €108 million for it`s large scale peatlands restoration project on 33,000 hectares 

of decommissioned Bord na Móna bogs, previously harvested for electricity generation 

supply. It is foreseen that this project will protect the storage of 100 million tonnes of CO2 

emissions, enhance biodiversity, create 310 jobs and will contribute to Ireland’s target of 

being carbon-neutral by 2050. Through the implementation of the scheme, it is also 

estimated that over the period to 2050, 3.2million tonnes of CO2 emissions will be avoided 

(including an amount of future carbon sequestration), in comparison to a standard 

rehabilitation scenario.  
 

 

2.5 Managed Wetlands election proposal  

Managed Wetland can be voluntarily accounted for the first accounting period (2021-2025) 

as stated in Article 2 paragraph 3 of the LULUCF Regulation, and is to be accounted for on a 

mandatory basis for the second period (2026-2030), subject to a review by the European 

Commission.  If Ireland wishes to include Managed Wetland in the first accounting period it 

is required to notify the Commission by 31st December 2020.46  

Due to the continuous flux in emissions from wetlands it is particularly challenging to 

capture net emission/sequestration data for these areas. While there is good information 

on state owned peatlands under the control of semi-state body Bord Na Mona, other 

                                                           
46

 See Article 2.3 of the LULUCF Regulation - https://eur-lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=CELEX:32018R0841&from=EN 
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exploitation, such as horticultural peat activities (other than Bord Na Mona) and private 

turbary, is difficult to quantify. Spatial land use mapping will make the identification of these 

areas clearer and allow verification of any management measures taken. Projects are 

underway which will help Ireland understand these issues over the coming years. 

In line with IPCC guidelines and the LULUCF Regulation, accounting for emissions from 

Managed Wetland refers to those wetlands where the water table is artificially changed 

(e.g. drained or raised) or those created through human activity (e.g. damming a river). 

Under Article 1 “Scope” of the LULUCF Regulation, Managed Wetland includes: 

 Wetland remaining wetland;  

 Settlement or other land, converted to wetland; or  

 Wetland converted to settlement or other land.  

 

In Ireland, the majority of Managed Wetland falls under peatland that has been exploited 

for the extraction of peat for energy and horticultural purposes.  

  

Following detailed consultation with stakeholders, Ireland has decided to account for 

emissions and removals from Managed Wetland for in the first accounting period of 2021-

2025, under the LULUCF Regulation. 

 

 

2.6 Timetables for adoption  

 

 The current negotiations on the post-2020 CAP are taking longer than this initial 
timeframe with the result that there remains uncertainty about the likely content of 
the new CAP regulatory framework. 
 

 The Council position on the EU’s Multiannual Financial Framework (MFF) for the 
period 2021-2027 was agreed in July, and is now subject to negotiations to seek the 
consent of the European Parliament to the budget proposals. These delays are 
impacting on the design and development of Member States’ CAP Strategic Plans, 
which were initially due to be submitted to the European Commission on 1 January 
2021. The final date for submission of the plans will be agreed as part of the Trilogue 
negotiations.     
 

 A two year Transitional period (2021-2022) has been agreed to bridge the gap to the 
new CAP with all existing schemes and measures to be rolled over and with 
additional schemes/measures to be included which are outlined in above sections. 
 

 The Commission has recently published two strategies aimed at ensuring 
environmentally sustainable food systems, protecting nature and ecosystems; Farm 
to Fork and Biodiversity.  The Commission have indicated that they will issue 
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recommendations to Member States with regard to reflecting these strategies in 
their CAP Strategic plans.  
 

  It is expected that a new Agri Food strategy will be completed by mid 2021.  
 

 The new Climate Action Plan is due to be published in June 2021. 
 

 The Climate Action and Low Carbon Development (Amendment) Bill 2020 is 
expected to be published by end of 2020. 

 

 Ag-Climatise, A Roadmap towards Climate Neutrality, which was published in 
December 2020 will be implemented from 2021. 
 

 While a voluntary mid-term review of Ireland`s Nitrates Derogation was undertaken 
in 2019 a mandatory review of Ireland’s fourth Nitrates Action Plan (operational 
since 2017) will be undertaken in 2021. 
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Appendix A: Methods, assumptions and policies included in GHG projections 

 

1. Policies and measures considered in projections 
 

Projections are based on existing trends, projected harvest streams, measures and policies 
implemented by the Department of Agriculture, Food and the Marine. These include: 

 The afforestation and biomass fibre grants and premium scheme to incentivise 
investment in afforestation. The current target is set at 8,000 ha per year. However, 
uptake of the scheme in recent years has not met the expected target (ca. 4,000 ha 
per year) because of competing land use options. It is assumed that increased grant 
and premium rates will result in increased levels of afforestation to approaching 
8,000 ha per year    

 The Forestry Act 2014 includes provisions to ensure the protection of the forest 
resource with limited exceptions for deforestation. Trends since 2006-2018 show a 
mean deforestation rate of 1,047 ha per year. These deforestation events are 
primarily related to land being converted back to pastures by farmers and wind farm 
projects on previously forested areas.  

 The replanting of harvested forest areas is prescribed under the Forestry Act 2014 
and associated felling licence application conditions. Therefore, all harvested lands 
are assumed to be replanted with the same species within 2 years after the clear-fell 
event. 

 The roundwood production forecast is based on current silvicultural practices, 
species composition and the age class structure of the forest estate. It takes into 
account harvest losses, access and other factors. 

Renewable bio-energy policies and markets incentivise the use of small dimension logs for 
energy use.  Higher demand for fuel wood is included in the HWP projections  

 

 

2. Approaches and models 

Estimation of historic and projected emission/removal trends 
All of the methods used for the construction of the historic and projected time series are outlined in 
the GHG inventory NIR (2020)1 and
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Appendix B: Emissions and Removals for CM and GM 
 

Emissions and removals in Cropland Management (CM) 
            Year  1990 1995 2000 2005 2010 2011 2012 2013 2014 2015 2016 2017 2018 

Area of Cropland (including temporary grassland) 781.64 781.49 781.22 780.82 780.52 780.51 780.50 780.48 780.46 780.44 780.42 780.40 780.38 

Net Change (CO2 kt) 29.93 -12.05 -6.12 -12.96 -177.08 -20.93 45.82 -23.57 -75.18 -77.40 -112.87 -63.67 -160.49 

              

              

              Emissions and removals in Grazing Land Management (GM) 
            Year  1990 1995 2000 2005 2010 2011 2012 2013 2014 2015 2016 2017 2018 

Area of mineral soil (kha) 3778.12 3762.86 3737.77 3706.54 3683.39 3698.48 3713.02 3715.42 3825.412 3829.906 3827.311 3824.755 3822.875 

Area of organic soil (kha) 366.06 351.18 351.38 358.51 361.15 364.61 374.8 383.39 342.3112 339.9798 337.1631 334.3914 332.9325 

Mineral soils (kt C)  11.07 8.51 4.13 26.08 58.68 52.51 55.34 66.97 438.35 423.66 463.18 528.89 565.03 

Organic soils (kt C) -1665.8 -1533.45 -1531.77 -1476.44 -1372.57 1335.42 -1341.2 1349.85 -2095.99 -2090.44 -2132.00 -2190.62 -2263.86 

Carbon Change in GM (kt C) -1654.73 -1524.94 -1527.64 -1450.36 -1313.89 -1282.91 -1285.8 1282.88 -1657.64 -1666.78 -1668.82 -1661.73 -1698.83 
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Appendix C: Current Research  

Valuing agricultural catchments Ecosystems Services (VACES, 15/S/736) 
Agricultural ecosystems supply market services such as food, fibres, fuels and other non-
market services vital to human well-being. The purpose of this project is to create an 
inventory of the ecosystem services provided by farmers in agricultural catchments and 
place economic values on these services. Cost-effective public policy, in the form of agri-
environmental schemes that provide incentives for farmers to provide ecosystem services 
from agriculture, require estimates of how society can maximize returns on such 
investments. Both market and non-market valuation methods can provide estimates of the 
costs to farmers of supplying these ecosystem services as well as the amount that 
consumers would be willing to pay to receive them. Research is required both to design 
cost-effective incentives to provide ecosystem services in agricultural catchments and to 
measure which kinds of ecosystem services could provide the greatest overall welfare 
benefits to society. 
 
Spatially Explicit Ecological Risk Assessment framework for Conservation planning of 
Coastal waters (SEERAC, 15/S/687) 
This project will evaluate, develop and demonstrate methods to assess the risk of 
environmental effects from industry activity in the marine sector relative to the 
conservation objectives for the marine environment reflected in numerous EU Directives. 
Such methods would seek to achieve the most efficient and lowest cost reduction in the 
environmental footprint of industry by optimising ‘what and how much could go where’ 
solutions. Planning authorities face increasingly complex problems in consenting to 
development; the range of activities requiring consent is increasing, these activities may be 
competing for the same space and the environmental conservation targets also vary 
spatially and can be defined at different spatial resolutions. Decision support tools that will 
be developed during the project are critical for planners in this complex environment. These 
tools would be transparent, objective, well informed by data and be capable of guiding 
consent authorities during the planning process. 
 
Manipulation and Integration of Nitrogen Emissions (MINE, 15/S/655) 
Using cutting edge techniques this project will provide greater understanding of the 
processes and factors control emissions of the greenhouse gas nitrous oxide (N2O). It will 
evaluate a range of methods to reduce N2O emissions from Irish grazed grasslands from 
field to farm scales. The objectives are to identify the regulators of N2O emissions and 
assess a range of options to reduce emissions at a range of scales using cutting edge 
techniques. This research will lead to reduced N2O emissions from farms while maintaining 
production thus will de-coupling intensification and production increase from rises in GHG 
emissions. This will further improve agricultural emissions intensity, GHG emissions per unit 
product, underpinning Bord Bia’s Origin Green Strategy of sustainable food production. 
 
Farming and natural resources: Measures for Ecological Sustainability (FARM-ECOS, 
15/S/619) 
This project will identify and outline the evidence for novel, cost-effective measures to 
protect and enhance farmland biodiversity. These measures will increase habitat quantity, 
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enhance habitat quality and improve ecological connectivity, from farm to landscape scale.  
The project will build on international research to identify new agri-environment measures 
appropriate to Irish conditions. We will address gaps in knowledge related to the 
importance of habitat quality and ecological connectivity in halting biodiversity loss and 
enhancing the provision of above and below ecosystem services. The results will feed into 
cost-benefit models to help identify measures suitable for inclusion in future iterations of 
agri-environment policy. Through addressing the challenges associated with protecting and 
enhancing biodiversity and ecosystem services, the project will help the agri-food sector 
achieve its objectives in relation to the development of economically and environmentally 
sustainable food production systems. 
 
Mitigating Agricultural Greenhouse Gas Emissions by improved pH management of soils 
(MAGGE-pH, 16/RD/ERAGAS/2) ERANET47 project 
Climate forcing by crop production is dominated by N2O emissions. Although emissions can 
be marginally reduced by “good agronomic practice”, we need more targeted approaches to 
make progress. For that, MAGGE-pH concentrates on the microbial processes responsible 
for production and consumption of N2O in soils. Our point of departure is the emerging 
understanding of how soil pH pervasively controls the N2O/(N2O+N2) product ratio of 
denitrification. Since denitrification is the dominant source of N2O, this indicates that N2O 
emissions from cultivated soils can be reduced substantially by increasing the pH of 
moderately acidic soils beyond that needed to secure adequate crop growth. This 
necessitates policy instruments to secure effective implementation, and MAGGE-pH will 
deliver socio-economic analyses to identify such instruments. The evidence for the pH effect 
on N2O emissions stems almost exclusively from laboratory experiments. Now we need 
stringent testing of different liming strategies under realistic field conditions. This will be the 
core activity in MAGGE-pH and generate emission factors for a range of N 
fertilizers/manure/urine/biochar applications explicit for soil pH. We will also explore the 
use of non-calcareous rock powders as a replacement for traditional limes (carbonates). This 
is highly relevant, because CO2 emissions from carbonates can negate their potential GHG 
reducing effect. MAGGE-pH will also explore novel approaches to manage soil pH via 
fertilizers and manure, in order to reduce both N2O emission and NH3 volatilization. Thus, 
the project adds some "blue sky” research to the core objectives and puts it to the critically 
evaluation by a broad European consortium consisting of researchers, fertilizer companies 
and practitioners. 
 
Managing and reporting of greenhouse gas emissions and carbon sequestration in 
different landscape mosaics (GHG-Manage, 16/RD/ERAGAS/4) ERANET project 
Different landscape mosaics contribute an as yet poorly quantified contribution to 
greenhouse gas (GHG) emissions and carbon sequestration, as well as having an uncertain 
direct warming effect through variations in their surface properties thereby limiting our 
ability to implement mitigation measures at the farm scale. In this project we aim to assess 
the GHG characteristics and surface-related warming effects of the most relevant European 
landscape types and examine the optimum configuration of different land uses and 
management interventions, including afforestation-related GHG offsetting, to minimise or 
reduce GHG emissions. We will provide information that can be utilised for on-farm 
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reporting tools, including an economic tool and the Cool Farm Tool (CFT), whilst also using 
this information to both refine and increase the utility of these approaches, particularly in 
relation to CH4 and N2O exchange and for organic soils. Important compensation 
mechanisms will be quantified and their impact on regional to national scale GHG emissions 
and soil carbon stocks assessed. Finally, appropriate methodologies to report and verify the 
effects of landscape scale GHG emission compensation mechanisms, both top-down and 
bottom-up, will be developed and assessed. 
 

Predicting appropriate GHG mitigation strategies based on modelling variables that 
contribute to ruminant environmental impact (RumenPredict, 16/RD/ERAGAS/1) ERANET 
project 
Ruminant production is responsible for ~ 9% of anthropogenic CO2 emission and 37% of 
CH4 emissions. Release of methane results in 6-12% less energy being available to the 
animal. Ruminants also contribute towards NO2 within the environment, a persistent gas in 
the atmosphere which has 296 times more warming potential than CO2. RumenPredict 
brings together members of the international Rumen Microbial Genomics network (led by 
IBERS, AU), of which the Hungate 1000 (focussed on sequencing 1000 rumen microbes) and 
the Rumen Census (focussed on evaluating effects of diet, host genetics and geographical 
location on the rumen microbiome) are projects within. RumenPredict brings together key 
members of the RMG network to generate the necessary data to link rumen microbiome 
information to host genetics and phenotype and develop feed based mitigation strategies. 
This will enhance innovative capacity and allow integration of new knowledge with that 
previously generated to devise geographic and animal-specific solutions to reduce the 
environmental impact of livestock ruminants. The project members have access to recent 
data/tools resulting from an array of projects, and RumenPredict will build upon and 
enhance the integration of knowledge generated from these projects whilst providing 
innovation through further testing and validation of key hypotheses resulting from the 
previously obtained data. RumenPredict will provide a platform for predicting how host 
genetics, feed additives or microbiome may affect emission phenotypes and develop 
genetic/diet/prediction technologies further for implementation to improve nitrogen use 
efficiency whilst decreasing environmental impact of ruminants. 
 
Future Proofing Irish livestock sustainability (SmartSward, 17/S/267) 
Multispecies grasslands have the potential to out-yield perennial ryegrass monocultures. 
However, little information is available regarding their production potential and appropriate 
management within grazing systems.  
The overarching objective of the SMARTSWARD project is to determine the potential role of 
multispecies grasslands within cattle, mixed livestock (cattle and sheep) and dairy systems. 
Multispecies swards containing grasses, legumes and forage herbs will be compared to 
perennial ryegrass monocultures and perennial ryegrass and white clover swards, in terms 
of their production potential and impacts on product (meat and milk) quantity and quality 
and associated methane emissions.  
Key to this research is the identification of more sustainable animal production systems that 
will reduce reliance on fertiliser N inputs, while maintaining / increasing productivity (meat 
and milk), have benefits for animal health such as reduced worm burden and result in 
excellent quality produce (meat and milk) while reducing greenhouse gas emissions. 
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Sustainable ruminant breeding programs for low environmental footprint (GREENBREED, 
17/S/235) 
The objective of GREENBREED is to develop, validate and deploy the necessary tools and 
optimal strategies to achieve sustainable and quantifiable genetic gain in environmental and 
economic efficiency in dairy, beef and sheep. The environmental traits considered are 
methane, ammonia, nitrous oxide and nitrates. The large project complements background 
data, knowledge, tools and resources (i.e., high-low selection experiments), with novel 
approaches for direct and indirect selection for environmental efficiency without 
compromising economic efficiency or societal concerns of genetically elite animals. 
GREENBREED specifically develops and validates bioeconomic systems models which, when 
parameterised with the large quantity of phenotypic, genetic and genomic data generated 
in the programme, can be used to quantify the consequences of the current five national 
breeding objectives. The impact of modifications to the breeding scheme either through 
more or lesser phenotypic data, high or lesser quality data (which impacts heritability and 
thus accuracy of genetic evaluations) as well as relative weights on the environmental traits 
will be quantified. Tangible benefits from the project include: 1) physical bioeconomic 
models with integrated farm and environmental modules specific to Irish dairy, beef and 
sheep sectors and importantly parameterised by high quality data, 2) an animal-specific 
environmental footprint breeding rank score to complement the currently available 
economic breeding ranks, 3) novel, implementable tools and strategies to directly 
measure/predict animal-level environmental load, 4) novel, easy to understand and easy to 
generate herd/flock- and animal-level measures of lifetime environmental efficiency, 5) 
accurate genetic and genomic evaluations for traits relating to environmental load based on 
carefully designed data collection strategies, and 6) scientifically sound knowledge of the 
complete life-cycle impact of the Irish national breeding programs in dairy, beef and sheep 
on the environmental footprint of the entire sectors as well as the impact of alternative 
breeding schemes on environmental and economic efficiency.  
 
 
Evaluating Land-Use and Land Management Impacts on Soil organic Carbon in Irish 
Agricultural Systems (AGRI-SOC, 17/S/238)  
Agriculture contributes over one-third of national greenhouse gas (GHG) emissions, with the 
majority arising from livestock production. Both Food Wise 2025 and Origin Green initiatives 
aim to simultaneously increase agricultural production, whilst also reducing the carbon 
footprint and enhancing sustainability associated with that production. Conversely EU 
Climate and Energy Framework targets require a 30% reduction in emissions. 
Carbon (C) sequestration associated with pastures and improved grassland management 
could provide a mitigation option without impacting on agricultural production. In addition, 
improved soil carbon should lead to better nutrient cycling and soil nutrient availability. 
More accurate quantification of C sequestration in grasslands is essential to allow reporting 
to Tier 2 and 3 levels and to provide information that allows for both effective reduction and 
mitigation of C emissions at both the field and national level. Management practices that 
can increase SOC stocks to mitigate climate change will provide the basis for inclusion of 
grassland soils into both carbon trading schemes and LCA's, which will assist the sector both 
in terms of carbon credits and a reduced carbon footprint on agricultural produce. This 
project will integrate with various other projects quantifying and/or modelling C and 
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nitrogen (N) processes to provide costed toolkit of potential management of C associated 
with grasslands. 
 
Scenarios Quantifying land Use & Emissions Transitions towards Equilibrium with 
Removals (SeQUEsTER, 2018-CCRP-MS-57) EPA Project with DAFM co-funding 
The SeQUEsTER project combines expertise in bioeconomic modelling (Prof. Cathal 
O’Donohue, NUIG), GHG accounting and life cycle assessment (LCA) (Dr David Styles, NUIG) 
and trans-disciplinary research (Dr Mary Ryan, Teagasc). We will apply a trans-disciplinary 
approach to co-develop with relevant stakeholders potential pathways towards carbon 
neutrality by 2050 for Ireland’s agriculture, forestry and other land use (AFOLU) sector. 
Through stakeholder workshops, close collaboration with GHG accounting experts, and 
exploration of system boundaries applied in GHG accounting, the project will provide a 
definition of “carbon neutrality” and produce a road map towards this “horizon target”. 
Bioeconomic and land use models developed by Prof. O’Donoghue’s research group will be 
adapted with algorithms for GHG accounting and ammonia emissions used for national 
inventory reporting, drawing on experience of recent marginal abatement cost curve work 
undertaken by Teagasc. These models will be expanded, taking an LCA approach to account 
for, inter alia, possible international carbon leakage and cross-sectoral GHG offsetting via 
trade in agricultural commodities (e.g. fertilisers and animal feeds) and substitution of fossil 
fuels with biomass from Ireland’s AFOLU sector. The project will provide a uniquely 
comprehensive evidence base for stakeholders to guide the AFOLU sector towards a 
sustainable, carbon neutral future. 
 
Grass To Gas: Strategies to mitigate GHG emissions from pasture based sheep systems 
(Grass To Gas, 2019EN202) 
There are 1.1bn sheep in the world producing around 137.8M tonnes of CO2eq (or 6.56M 
tonnes of CH4) per annum. Therefore, global emissions of GHG (CO2eq) due to enteric 
fermentation of sheep accounts for 2.6% of total agricultural emissions (FAOSTAT 2016). A 
long term strategy to make cumulative reductions in GHG emissions is to breed more feed-
efficient animals which theoretically could reduce emissions of between 1-3% per annum, 
(or between 1.38M and 4.1M Tonnes reduction in CO2eq per annum). The international 
sheep breeding community is at different stages of development in the creation of resource 
populations to generate feed intake and methane emission measurements for sheep. There 
is a dearth of published information in this area and to date; no country has yet included 
GHG reduction as a breeding goal for small ruminants. Therefore the aim of this proposal to 
encompass research from international research groups looking specifically at GHG 
emissions from sheep production enterprises and the impact of genetic selection on the 
environmental footprint of sheep systems worldwide. 
 
Farm Sustainability Tools for Efficient Nutrient management (FaSTEN, 2019/R/501) 
Low soil fertility levels on Irish farms pose a real threat to meeting environmental 
sustainability targets in agriculture and achieving resource use efficiency in food production 
systems. When applied to grassland and crops with suboptimal nutrition, nitrogen (N) 
fertiliser recovery is usually low (<50%) and can be a major source of nitrous oxide and 
ammonia gas emissions, and nitrate losses to water. While the input and management of 
fertilisers and nutrients to agricultural soils is a key driver of productive and economical 
farming systems these nutrient inputs to soils, especially nitrogen (N), need to be carefully 
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managed to ensure they are not lost to the surrounding environment. Losses of nutrients 
from soil, particularly N, but also phosphorus (P), present challenges for Ireland as over one-
third of national greenhouse gas (GHG) emissions, and a significant proportion of losses to 
water are attributed to this sector. Both Food Wise 2025 and Origin Green initiatives aim to 
simultaneously increase agricultural production, whilst also reducing the carbon footprint 
and enhancing sustainability associated with food production. Conversely EU Climate and 
Energy Framework targets require a 30% reduction in emissions. Nitrogen losses from 
managed agricultural soils have been identified as a key area to achieve these emissions 
reductions, and offer an opportunity for farmers and the agricultural industry to achiever 
these sustainability goals The FaSTEN project will develop new knowledge to improve N use 
efficiency on farms thus reducing the potential for N losses and emissions to the 
environment. FaSTEN will build new understanding of soils and key technologies for efficient 
nutrient management and will identify best knowledge transfer methods for primary 
stakeholders. In addition nutrient management support tools tailored to specific soils, 
environments and farming systems will be developed to aid farmers and advisory personnel 
to make sustainable nutrient management decisions and benchmark future success. 
 
Sensing Nutrients for Agronomic Advice and Sustainability Measures (SENSUS, 
2019/R/463) 
Agriculture is a pressure on water quality and assessing the right location for mitigation 
measures on farms without rapid access to biogeochemical and hydro-chemical data will be 
challenging for sustainability advisors. Likewise, improving nutrient use efficiency across the 
whole farm requires higher spatial and temporal resolution soil information than our 
current methods allow. SENSUS will optimize a number of sensor technologies that can be 
deployed in Irish agricultural landscapes to provide rapid assessment and diagnostic tools 
for agricultural and sustainability advisors to help them make decisions on the ground. 
Applications in passive sampling, portable lab-on-a-disk and handheld spectroscopy will be 
deployed for in situ analysis of soils, sediments and surface waters, in fields and surface 
drainage networks. Nutrient loss from fields and farm yards can reach small streams and 
rivers via a network of connecting surface ditches and subsurface drains. SENSUS will map 
the connectivity to identify the right location for in-ditch mitigation options and deployment 
of sensor technologies. Connectivity mapping and portable phosphate (lab-on-a-disk) 
sensors will inform locations for in-ditch mitigation measures and deployment of passive 
samplers to monitor their effectiveness. Handheld X-Ray Fluorescence spectrometry and 
mid Infra-red spectroscopy will be optimized for soils and sediments to capture nutrient 
dynamics and soil fertility parameters for agronomic advice. Developing field applications 
for spectroscopy will be used to collect high spatial and temporal soil and sediment data 
across the whole farm to improve nutrient use efficiency. Chemometric calibrations for pH, 
organic matter, particle size and phosphorus sorption properties, will be uploaded onto 
hand-held spectrometers for agronomic advisors to capture a holistic view of soils and 
sediment across the farm. Integrating connectivity mapping with rapid diagnostic tools for 
soil, sediment and water will advance our ability to support nutrient use efficiency and 
water quality protection. 
 
Abating Ammonia in Agriculture (TripleA, 2019/R/554) 
The National Emissions Ceilings (NEC) Directive (2001/81/EC) and Gothenburg Protocol 
(UNECE, 1999) places limits on ammonia emissions, with agriculture comprising 98% of 
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national emissions. The majority of these emissions (>80%) arise from animal 
housing/storage and the land-spreading of animal manures. Revisions to the NEC Directive 
under the EU Clean Air Package will require Ireland to limit ammonia to 112kT per annum 
between 2020 and 2030 and 107.6kT per annum post-2030. However, the Food Wise 2025 
initiative, combined with the abolishment of milk quotas has resulted in the rapid expansion 
of the dairy sector and this has resulted in Ireland breaching NEC Directive limits since 2016 
(EPA 2018). In the absence of abatement strategies, ammonia emissions are forecast to 
increase which may result either in substantial fines or the imposition of a de-facto quota 
based on emission levels. Furthermore, large point-sources of ammonia are a threat to 
adjacent to vulnerable peatland and heathland habitats. Increases in ammonia-N deposition 
may result in critical load exceedance in contravention of the Habitats Directive. As a result, 
the abatement of these emissions is of vital sectoral and national importance. This project 
seeks to quantify the abatement potential of a range of measures associated with the 
storage and land-spreading of bovine slurry and generate the associated national emission 
factors for each option for inclusion in Ireland’s national ammonia inventories. These 
measures will include the chemical amendment of slurries as well as a range of low-emission 
spreading technologies. The regional impact of sectoral expansion on critical N loading to 
vulnerable ecosystems as well as the potential impact of abatement measures will be also 
assessed. Ultimately, the objective of this project is to quantify a low ammonia emissions 
trajectory for agriculture and decouple as far as possible ammonia losses from agricultural 
production. 
 
High Nature Value Farmland and Forestry Systems for Biodiversity (HNV-FarmForBio, 
2019/R/425) 
Conservation of natural resources, halting the loss of biodiversity and the degradation of 
ecosystem services are key environmental objectives of the European Union. High Nature 
Value farmland and forest (HNVFF) areas are associated with high biodiversity and other 
public goods. HNVFF areas are thus headline indicators in the Rural Development 
Programme and EU legislation requires that High Nature Value farmland and forests are 
identified, monitored and targeted for agri-environment payments. The HNV_FarmForBio 
project will develop a (geo-spatial) methodology to identify, characterise and map the 
national extent of HNV farmland and forest areas (Tasks 1 & 2). For the first time, we will 
investigate an approach towards assessing the quality (in terms of biodiversity and 
ecosystem service provision) of HNV farmland and forests (Task 1 & 3), using national scale 
indicators of HNV quality. This approach will build on experiences and guidance from 
existing quality assessment of forest areas (i.e. National Forest Inventory). We will model 
incentives for the maintenance and enhancement of HNV farmland and forest areas, not 
only for biodiversity, but also for associated ecosystem services (including carbon storage 
and water quality) (Task 4). This approach will facilitate the development of an integrated 
policy framework incorporating a range of innovative agri-environment climate measures 
and areas of biodiversity enhancement for forests and farmland (Task 4). The results of the 
project will be disseminated to key stakeholders (Task 5). The HNV FarmForBio project will 
provide a methodology that will contribute to the baseline indicator for HNVFF for Ireland, 
under the Common Monitoring and Evaluation Framework. The outcomes of the project will 
inform policy, but also benefit broader sections of our society and economy. The project will 
answer questions in relation to the management of our HNV farming and forest areas, 
including understanding the existing state and establishing systems for monitoring change. 
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Lowering the carbon and ammonia footprints of pasture-based dairy production 
(LoCamDairy, 2019/R/521) 
Since phasing out of the milk quota there has been a >50% increase in milk output from 
dairy farms with a concomitant increase in greenhouse gas (GHG) and ammonia emissions 
contrary to national emissions reduction targets. More dairy cattle (cows and replacements) 
mean more methane, from rumen fermentation, and more nitrous oxide (a very potent 
GHG) and ammonia emissions from their excreta. National Fertilizer N use has increased, 
increasing national nitrous oxide and ammonia emissions. There are possibilities for 
lowering emissions from dairy farms. The objective is to evaluate a Low Carbon & Ammonia 
(LoCAM) System of milk production. The LoCAM system uses a range of best available 'off 
the shelf' technologies to halve GHG and ammonia emissions while maintaining current 
levels of milk output per ha and profitability. This project will involve the assessment of 
productivity, profitability, nutrient losses to aquatic systems, GHG and ammonia emissions 
from the LoCAM System compared with standard practice (Control System) and national 
averages. Both systems consist of 24 dairy cows and replacements. Fertilizer N will not be 
applied to the LoCAM system and soil N supply will be primarily maintained by biologically 
fixed N (BFN) from pasture legumes, which has much lower GHG and ammonia emissions 
than applied fertilizer N, and by efficient recycling of slurry. Methane will be lowered by 
using high economic breeding index (EBI) cows with traits for high output of milk solids and 
low replacement rate. External inputs to the LoCAM system will be minimised. Ecosystem 
carbon dioxide emissions and changes in soil carbon will be measured and modelled. 
Emission factors for nitrous oxide, methane and ammonia from BFN and carbon dioxide and 
nitrous oxide from reseeding will be determined. The economic and environmental 
implications of the more widespread adoption of the LoCAM system will be evaluated. 
 
Towards an Agricultural Greenhouse Gas Research & Innovation Centre (AGGRC, 
2019/R/474) 
The Food Wise 2025 and Origin Green initiatives aim to increase agricultural production and 
value, whilst reducing the carbon footprint and enhancing sustainability. Conversely EU 
Climate and Energy Framework targets require large reductions (30%) in absolute emissions. 
The Marginal Abatement Cost Curve for Irish Agriculture has identified a maximum potential 
abatement of 3 Mt CO2e yr-1 by 2030 (Lanigan et al. 2018). In order to achieve this target, 
there is an urgent need to incorporate these measures into production systems and 
encourage uptake measures at a farm level. This requires improved co-ordination between 
research, advisory and farmers. Many of these measures require the collection of activity 
data or research to refine the emission factor associated with a given measure in order to 
incorporate GHG reductions into national inventories. While most measures improve 
efficiency and directly address nitrous oxide and soil carbon, there is an absence of 
measures to directly de-couple methane emissions from production. Methane comprises 
two-thirds of agricultural emissions, with the majority of these emissions associated with 
the enteric fermentation of carbohydrate in the rumen of bovines and ovines. While there is 
a large body of research in terms of reducing methane in confinement systems, there is an 
urgent need to more fully develop mitigation strategies for reducing enteric methane 
emissions associated with grazed livestock systems and to rapidly incorporate these 
measures into systems on the ground. This desk study seeks to a) assess current methane 
mitigation measures associated with enteric fermentation and manure management, b) 
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horizon scan for future avenues of GHG mitigation research, c) compare the approaches of 
other countries in terms of the co-ordination and funding of agricultural GHG 
research/outreach and National GHG Centres of Excellence and d) make recommendations 
in terms of the structure, focus and funding of an Irish Centre of Excellence. 
 
Development and validation of novel technologies to reduce methane emissions from 
pasture based Irish agricultural systems (METHABATE, 2019/R/479) 
Agriculture is the single largest contributor (~30%) to overall Greenhouse Gas (GHG) 
emissions in both the Republic of Ireland and Northern Ireland accounting for the majority 
of methane emissions produced in both jurisdictions primarily due to ruminant livestock 
production. Methane, a GHG 28 times more potent than carbon dioxide, is released as a by-
product of rumen microbial fermentation and from stored manure and slurry on farm. 
Under EU legislation, the Republic of Ireland has committed to reduce GHG emissions by 
40% by 2030, compared to 2005 levels and in the UK, a reduction of 34% by 2020 and 80% 
by 2050 has been targeted. Hence there is an urgent requirement for innovative strategies 
to reduce methane emissions from agriculture on the entire island of Ireland. The aim of this 
cross-institutional, cross-jurisdictional, multidisciplinary proposal is to develop novel farm-
ready technologies to reduce methane emissions from ruminant fermentation and stored 
manure and slurry. Specifically, we will investigate a number of promising feed additives to 
mitigate methane emissions from sheep, dairy and beef production, while simultaneously 
monitoring their effects on animal productivity, and novel technologies to reduce methane 
losses from stored manures. For pasture-based delivery, technologies for encapsulation to 
ensure slow release and early-life supplementation strategies will be developed. The effect 
of these technologies on the nutritional and toxicological composition of meat and milk will 
be investigated to confirm consumer safety of ruminant products. Sequencing and 
bioinformatics technologies will allow a fundamental understanding of mechanism of action 
of these interventions in the rumen and manure. To ensure appropriate implementation, we 
will develop a new methane additive component for the existing Teagasc Life Cycle (LC) 
Analysis models to quantify the LC effect of developed technologies on overall methane and 
GHG emissions. Finally, farm level cost effectiveness will be evaluated through the national 
farm survey. 
 


