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DISCLAIMER 

Although every effort has been made to ensure the accuracy of the material contained in this 

publication, complete accuracy cannot be guaranteed. This greenhouse emissions inventory has 

been put together to the best of our faculty, given the data and knowl edge gap, especially for what 

concerns the sinks category, and the degree of uncertainty that affects carbon accounting studies. 

The advice of relevant experts has been sought during the preparation of this publication, however 

the views contained within it are those of GEAI. All or part of this publication may be reproduced 

without further permission, provided the source is cited. 

Please cite this report as: 

GEAI, 2019. Cróga: Carbon-Resilient Opportunities for Generations Ahead . Leitrim carbon 

emissions inventory. Good Energies Alliance Ireland, Ballinaglera, 2019.  
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G L O S S A R Y  

Baseline 

A baseline (or reference) is an initial state against which future change is measured. In the context 

of transformation pathways, the term baseline scenario refers to a scenario against which 

additional policy outcomes are evaluated. To the extent of this report, the baseline reflects the 

emissions inventory as they are in 2019. 

Climate change – Climate crisis 

Climate change is a medium-to-long-term alteration of the global, interconnected climate patterns. 

Those alterations affect a region. Climate change includes changes in temperature, rainfall and 

wind patterns. Lately, the term climate change came to define the change in climate patterns that 

can be experienced on a human-life time scale, as opposed to changes that occur on a geological 

timeframe. In other words, Earth climate conditions have always been changing across geological 

eras, but the pace and scale of current alterations are so severe that they are observed on human-

life time scale. For this reason, when referring to human-induced climate change, the language 

should shift to climate breakdown or climate crisis.  

Effects of climate breakdown already manifest themselves across the globe. They can have a global 

profile or can impact a specific region – and can have a slow or quick onset. It’s hard to distinguish 

between causes, effects and consequences, due to the interrelated patterns of Earth’s climate. 

There is a strong and wide scientific consensus (97%) on the fact that the dominant cause for 

Earth's climate change in the last century is global warming caused by human activity, mainly 

greenhouse gas emissions into the atmosphere. Among the effects: melting of glaciers and ice 

sheets, sea level rise and erosion of coastal areas, extreme weather events (heat waves, 

anomalous violent precipitations, hurricanes, etc.), draughts, flooding, wildfires, water availability 

shocks, insect and epidemics outbreaks, alien species invasion, and so on. Among the direct 

impacts on human society: disruption of agriculture yields, health crisis, damage to in frastructures. 

Global warming 

Extracting fossil fuels like coal, oil and natural gas from the terrestrial crust (a stor e of carbon) and 

burning them to generate energy since 18th century have initiated an anomalous global warming 

of the planet by creating disturbances in the natural carbon cycle that governs the greenhouse 

effect. Through industrial processes and by burning fossil fuels to produce energy, growing 

volumes of carbon are shifted from the terrestrial crust to the atmosphere in the form of carbon 

dioxide, a greenhouse gas that traps heat in the atmosphere. Besides energy and industrial -related 

processes, growing industrialization of agriculture and the land use changes it entails 

(deforestation, soil erosion, etc.) contribute to the injection of massive amounts of greenhouse 

gases into the atmosphere. The natural greenhouse effect is therefore dangerously boosted  by 

human activities, resulting in more and more solar heat being trapped into the atmosphere.  
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Greenhouse effect 

The greenhouse effect is a natural phenomenon that regulates temperature on Earth, keeping it on 

an average of 15OC, which makes life possible. Three gases are mainly responsible for the 

greenhouse effect and are called greenhouse gases: carbon dioxide, methane and nitrous oxide. 

These gases deposit in the atmosphere, forming a layer around Earth that acts as a heat -trapping 

blanket. So, when solar radiation reaches the surface of Earth, part is directly absorbed by it, 

warming it up, and partly is bounced back (albedo effect). Of the radiation that is reflected, some 

escapes the atmosphere, but a considerable amount remains trapped due to the greenhouse 

effect. While it remains locked in, the solar radiation warms the biosphere. Since the industrial 

revolution, human activities have disrupted the natural cycles governing the greenhouse effect, 

leading to global warming and climate change.  

Greenhouse gases (GHGs) 

Greenhouse gases are gases causing the greenhouse effect. They are also referred to as heat-

trapping emissions. The most common greenhouse gas is Carbon Dioxide (CO2). CO2 stays in the 

atmosphere for up to 200 years and its current (2016) concentration is 403 parts per million (or 

ppm, meaning there are 403 CO2 molecules in a million air particles). The second most common is 

methane (CH4), that remains in the atmosphere for around 12 years, before evolving into CO2. Its 

concentration is 1,842 ppm. Thirdly, is nitrous oxide (N2O), that remains in the atmosphere for 

about 112 years.  

Atmospheric CO2 and CH4 are part of the global carbon cycle, a natural process that regulates 

global climate and secures other ecosystem services, whereas N 2O is part of the global nitrogen 

cycle. Human economic activities interfere with both the carbon and the nitrogen cycles. Besides 

these three, there is a large number of other GHGs produced by industrial human activities, like 

ozone-layer-depleting substances covered under the Montreal protocol, hydrofluorocarbons, and 

other compounds. However, these substances are only a small fraction of the global GHGs emitted 

yearly.  

Global Warming Potential (GWP) and carbon dioxide equivalent (CO2eq) 

Each greenhouse gas has a different global warming potential, a factor that describes its heat -

trapping capacity when deposited in the atmosphere.  Carbon dioxide (CO2) is the reference 

greenhouse gas and it has been assigned a GWP = 1. Methane (CH4) is 28 times more powerful 

than CO2 at trapping heat in the atmosphere, over a 100 years-time horizon. Hence it has a 

GWP100 = 28. Nitrous oxide (N2O), the most powerful of the three main greenhouse gases, has a 

GWP100 = 265. The International Panel on Climate Change (IPCC), scientific organ of the United 

Nation Framework Convention on Climate Change (UNFCC) periodically reviews the GWPs 

incorporating the latest evidences. The GWP values used in this report are fr om IPCC 5th 

Assessment Report (2014).  

For reporting purposes each greenhouse gas is converted in CO2 equivalent (CO2 eq), a 

conventional unit that embodies the different GWPs of each greenhouse gas. The conversion is 

simply done by multiplying the level of emissions of each gas times its GWP. We can therefore 
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count different greenhouse gases emissions when expressed in CO2 equivalents, or in common 

parlance, carbon emissions. 

Emissions factor 

An emission factor is a coefficient which allows the conversion of units of activity data into GHG 

emissions. It is the average emission rate per unit of a given source, e.g. oil combusted in a boiler 

(CO2 per litre per year) or a digesting cow (CH 4 per cow per year). 

Carbon sink 

A carbon sink is a natural basin (or pool) that actively sequesters and stores carbon dioxide from 

the atmosphere. The sequestration work is done by vegetable biomass via photosynthesis. The 

sequestered carbon is stored mostly in soils (or oceans). Example of carbon sinks are bo gs and 

forests, the former being a centuries-long carbon storage whereas the latter is a decades-long 

carbon pool. 

Forestland 

Forestland is land covered in forests or reserved for the growth of forests . Forestland is described 

by international standards as all public and private plantation forests. (In this report, forestland 

refers to all areas of trees, natural as well as planted.) Forest land is an area of land where: (1) 

tree crown cover is greater than 20% of the total area occupied; (2) minimum width is 20m; (3) 

minimum area is 0.1ha; (4) all trees have a potential to reach 5m in height in situ. Trees grown for 

fruit or horticulture are excluded (included in cropland), as are non-tree woody species. The forest 

area includes open areas within forest boundaries, assumed to be 10% based on National Forest 

Inventory (NFI) statistics. Forestland acts as carbon sinks if the amount of CO 2 that alive plant 

removes from the atmosphere while it grows exceeds the amount of carbon dioxide released, on 

an annual basis. The carbon absorbed from the atmosphere is mostly stored in the forest soil. The 

carbon sequestration rate of a tree varies depending on the species, the age and the yield class, 

among other things. Among carbon sinks, forests are the most effective.  

Wetland 

A wetland is a natural ecosystem that is flooded by water permanently or seasonally. There are 

four main types of wetland: swamp, marsh, bog and fen. The last two are also described as mire 

environments. Wetland have soils with high water content that welcome aquatic or hydrophile 

vegetation. Wetlands provides a wide range of ecosystem services such as water purification, 

water storage, processing of carbon and other nutrients, stabilization of shoreline, and support to 

flora and fauna. Wetland are also the most biological diverse of all ecosystems.  

Concerning the carbon cycle, wetlands globally store more than two thirds of the world carbon, 

carbon that was accumulated during the ages. They can also sequester carbon from the 

atmosphere if the vegetation layer is in good health. However, wetlands’ plant biomass has a slower 

rate of carbon sequestration when compared to trees and a wetland in pristine conditions releases 
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methane from plant biomass decomposition. Given that disturbed wetlands release large qua ntities 

of carbon dioxide, the net effect could be more emissions than sequestration, depending on 

whether the wetlands are in their natural, active state.  
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E X E C U T I V E  S U M M A R Y  

BACKGROUND 

The CRÓGA Project (Climate Resilient Opportunities for Generations Ahead) was developed by 

Good Energies Alliance Ireland (GEAI) as part of their work to support the just transition to a low 

carbon economy in Ireland. Such a just transition must work at the levels of individual and 

communities as well as nationally. GEAI is taking an area-based approach to the issues of 

greenhouse gases (GHG) emissions and how to incentivise actions to reduce these. The CRÓGA 

project initially focuses on County Leitrim, although its methodology can be used for other counties  

or areas.  

In this report, all greenhouse gases (GHG) emissions are reported as carbon dioxide CO2 

equivalents for the purpose of comparability. In common parlance, we also refer to CO2 emissions 

as carbon emissions. 

CRÓGA (which means “brave” in Irish) has three phases: 

Phase 1: Determination of levels of GHG emissions and sequestration in the main activity sectors 

of Leitrim. This report constitutes Phase 1 of the CRÓGA project for County Leitrim. 

Phase 2: Through Climate Dialogue, GEAI will work with individuals, communities, stakeholders 

and local and statutory organisations to develop a Just Transition plan for Leitrim that will put at 

its core the well-being of the residents while moving towards a sustainable future. 

In Phase 3, CRÓGA will hopefully stand on its own and community-led, county-wide carbon 

offset/reduction measures will be implemented, stemming from the climate dialogues initiated. Best 

practices are shared and lead the way for other communities to follow.  

CARBON EMITTING AND CARBON ABSORBING SECTORS IN LEITRIM 

Six sectors of activity in Leitrim are responsible for the vast majority of GHG emissions. These are: 

Transport; Energy industries, Residential; Commercial and Public Services, Industry  and 

Agriculture: Two sectors have the potential to store or absorb carbon emissions: Forestry and 

Wetlands. These are: Transport; Energy industries, Residential; Industry; Commercial and Public 

Services and Agriculture. Two sectors have the potential to absorb carbon: Forestland and 

Wetland. Each of these sectors are studied.  

Net carbon emitters  

1. Transport  

2. Energy industries 

3. Residential 

4. Industry 

5. Commercial and Public Services  

6. Agriculture  

Net carbon sinks 

7. Forestland 

 

Uncertain 

8. Wetland 
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Figure 1: Relative contribution of each GHG emitting sector in Leitrim 

 

Source: GEAI calculations on cited data  

TRANSPORT 

This sector includes emissions from combustion of fuels used in road and rail in County Leitrim. It 

includes cars, lorries, buses, trains and farming vehicles.  The transport sector emits around 

97,815 tons CO2 equivalent per annum in County Leitrim. This represents 22% of total Leitrim 

carbon emissions.  

• In the county, we travel more by car and less by public transport than at the national level  

• Private transport (mainly cars) represents 55% of the transport emissions 

o Around 14,100 cars are registered in County Leitrim – one (1) car for 2.3 inhabitants  

o The average age of cars registered in County Leitrim is eight (8) years  

o The average annual distance travelled by car is 20,654 km  

• Goods vehicles emit 33% of the transport emissions  

• Leitrim’s public transport services include one train service, two national bus services and six 

“local link” services. 

ENERGY INDUSTRIES 

This sector includes emissions from electricity generation (produced by local renewable energy 

and by national electricity mix from the national electricity grid) , petrol refining and other (national 

waste to energy incineration, briquetting manufacture and fugitive emissions ). The Energy 

industries sector emits around 24,243 tons CO2 equivalent per annum, or 6% of total county 

emissions.  

Agriculture

43%

Transport

22%

Residential

20%

Industry

7%

Energy industries

6%
Commercial and 

Public services

2%
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• 86% is emitted by electricity generation (from the national electric grid), and 14% by petrol 

refining and other. 

• In Leitrim, around 132,021 MW hours of electricity (132,021 million electricity units) is 

consumed per year (44% Residential, 28% Business, 28% Industry). 

• Seven wind farms in County Leitrim produce around 84,280 MW hours (84,280 million 

electricity units) per year. This represents 64% of annual consumption of electricity in 

Leitrim. 

• Wind electricity production save Leitrim from an electricity consumption that would have 

emitted around 36,795 tons CO2 equivalent. 

• The rest of electricity needed, 47,740 MW hours (47,740 million electricity units), is 

provided by the national electricity grid. The national electricity generation is a mix of gas, 

wind, coal, peat, oil and hydro. 

RESIDENTIAL 

This sector includes emissions from combustion for residential space and water heating. It emits 

around 86,406 tons CO2  equivalent per annum in County Leitrim. It represents 20% of total 

emissions.  

• The main fuel used for space heating in Leitrim is 66% oil and 17% electricity.  

• The level of GHG emissions from fossil fuels depends a lot on the age of the house. 

• Average emissions are 6.9 tons CO2 equivalent per house, higher than the national value 

(around 5.4 tons CO2 equivalent), explained by a higher (+18%) energy consumption per m², 

and, the use of oil and solid fuels in Leitrim instead of gas. 

If electricity and transport are added to Housing emissions, total Residential emissions are 

161,710 tons CO2 equivalent, which equates to 13 tons CO2 equivalent per household per year or 

5 tons CO2 equivalent per person per year. 

INDUSTRY 

This sector includes emissions from combustion for industries. Industry in Leitrim emits around 

29,399 tons CO2 equivalent per year, 7% of total county emissions, reflecting the low level of 

industry activity in the county. 

The main emitter activity is manufacturing, 92% of the Industry sector emissions.  

If electricity and transport are added to Industry emissions, total Industry emissions are 

73,632 tons CO2 equivalent, around 17% of the total county emissions. 

COMMERCIAL AND PUBLIC SERVICES 

This sector describes emissions from building space and hot water heating (Transport and 

Electricity are not included.) In Leitrim, the Commercial and Public Services sector includes 
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Retailers, Public Administration and Services. It emits around 8,406 tons CO2 equivalent per year 

in County Leitrim. It represents 2% of the total county emissions.  In County Leitrim, the biggest 

employer in this sector is Public Administration, Education and Healthcare, employing 4,557 

people, as many as the other enterprises combined.  

If electricity and transport are added to Commercial and Public services emissions, total 

Commercial and Public services emissions are 22,651 tons CO2  equivalent, around 5% of the total 

county emissions. 

AGRICULTURE 

In comparison with other counties, the farming structure of Leitrim is small -scale and non-intensive.  

Leitrim agricultural emissions amount to 188,520 tons CO2 equivalent per year, less than 1% of 

total agriculture emissions in Ireland.  

Nonetheless, agriculture is the highest emitting sector in the county:  

• It accounts for almost 43% of Leitrim’s total emissions  

• Emissions per farm amount to 51.3 tons CO2 equivalent 

• The sector carbon load is 3.5 tons CO2 equivalent per thousand euro of farm produce.  

70% of Leitrim farms specialise in beef productions and livestock farming accounts for about 90% 

of all farming activities in the county. Total cattle population has declined over the past 20 years 

by 30%, from around 90,000 to 62,000 head. Sheep numbers remain about the same. 

• GHG emissions released by a) enteric fermentation and b) managed soils amount to 91% of 

the total emissions released from Leitrim agriculture.  

• Enteric fermentation refers to the digestion process of ruminant animals, a process that 

produces the powerful greenhouse gas methane (CH4).                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  

• Managed soils refers to the addition of nitrogen to soils through use of fertilisers 

(anthropogenic) or manure deposition on pastures.  

• Emissions are split almost equally between fertiliser usage and manure inputs. 91% of Leitrim’s 

managed soils emissions are nitrous oxide, a GHG gas over 200 times more potent than carbon 

dioxide. 

• Manure management (storage, treatment and spread of manure), while it generates both 

methane and nitrous oxide, accounts for only 7.4% of total emissions  

• Liming and urea application are not widely used in Leitrim and therefore are less significant 

sources of emissions from soil management, 1.5% of total CO 2eq per year.  

FORESTLAND 

Our estimate suggests that the current area devoted to forestland in Leitrim has the ability to 

sequester 190,174 tons CO2 equivalent from the atmosphere, per year. This equates to 6.3 tons 

CO2 equivalent removed per hectare of forestland per year. In addition to the above, the total 

carbon stored in Leitrim forestland is deemed to be 12.6 million tons CO2 equivalent. 
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Forest cover in Leitrim amounts to 30,061 hectares. This includes non-commercial forests as well 

as commercial plantations. The proportion of forestland to total land area in Leitrim is 18.9%, well 

above the national average of 11%. In the County, the non-native Sitka Spruce tree is the most 

common species, accounting for 61.3% of the total standing tree stock and 95% of the standing 

conifers. 

Our estimates indicate that about 45 hectares of forestland , virtually all Sitka Spruce, are clear-

felled yearly in Leitrim. Around 30% of the total tree volume is left on the forest floor after logging, 

because it has no commercial value. Roughly 10% of harvested wood is pulpwood, which is 

converted into wood-fuel by a Leitrim-based firm. 

Sitka timber is used in a range of applications, primarily for construction material (e.g. planks, 

rafters), also for pallets, fencing, packaging, paper and manufacturing.  

In Leitrim, the yield from Sitka Spruce c. 12% above the national average. The gross economic 

value of the sector in Leitrim is about €27 million, 44% of which comes from wood processing. 

Forestry in Leitrim employs about 230 people, 55% of which are Leitrim residents.  

WETLANDS 

Irish wetlands include undisturbed wetlands (16.4% of total land-use in 2017) and managed 

peatlands (0.8%). Peat soils or bogs cover 20.6% of the national land area and contain more than 

75% of the national soil organic carbon. In Ireland there are two main kinds of bogs – Raised bogs 

and Blanket bogs (the most common). Leitrim wetlands cover more than 20.5% of total land area. 

There are 35,513 hectares of blanket bogs and 5,876 hectares of raised bogs. 8,153 hectares (c. 

20%) are under the protected area network. A portion of the upland mountain bogs are found to 

be in good health, whereas the rest is of low quality and in poor maintenance condition.  

Bog vegetation is able to remove and store (sequester) carbon from the atmosphere through 

photosynthesis; Carbon uptake depends on the bog being “active”, i.e. water table close to t he 

surface, peat-forming, catching and storing carbon. The process is carbon negative only if the bog 

is undisturbed. if bogs are disturbed, e.g. by drainage, (tree) planting or peat extraction, the rate 

of decomposition of the peat soil increases substant ially, releasing CO2. Small-scale mechanised 

turf-cutting alone could release around 2.3 tons of carbon per hectare from the degraded areas of 

peatland.  

It is difficult to ascertain the carbon activity of Leitrim bogs due to lack of updated statistics. There 

is no definite answer as to whether the bogs in Leitrim are currently net carbon absorbing or 

releasing systems. For the purpose of this report, wetlands carbon activity in Leitrim is deemed a 

zero-sum activity and dismissed in the calculations.  

OTHER LAND USES 

Grassland is the prevailing use of land in Leitrim, accounting for 58% of total land area (92,097 

ha). At national level, grassland emits 6,9 million tons CO2 equivalent per year. However, grassland 
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characteristics in Leitrim lean more towards a close-to-nature regime, so it is likely that that figure 

is proportionally much lower. Moreover, those emissions are not considered man-made and are 

not added to this GHG inventory.  

All the tree and non-tree sparse woody patches that not included in our definition of forestland are 

classified as hedgerows, scrub and woodland (HSW). Leitrim has around 11,000 hectares HWS 

cover, almost 7% of Leitrim total land area. HSWs are critical features of the Irish rural landscape 

due to the key role they play in land management and ecosystems (e.g. niche for biodiversity and 

carbon sequestration).  A conservative figure of carbon sequestration by Leitrim HSW area is 

21,800 tons CO2 equivalent per year (most likely up to 36,300 tons). With supports for increase of 

hedgerows biomass, HSWs could provide an even larger contribution as carbon sinks . 

EMISSIONS DISTRIBUTION ACROSS ALL LEITRIM STAKEHOLDERS 

 

The above chart gives details of emissions from all major stakeholders in Leitrim.  When transport 

and energy are distributed among the sectors, it becomes even more obvious that farms and 

households are the two biggest emitters of GHG, by far. Mitigation efforts must therefore focus on 

overall emissions reduction from those sectors, with a corresponding emphasis on increasing 

sequestration by semi-natural native woodlands and bogs and off-setting through renewable 

energy generation.  
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I N T R O D U C T I O N  

GREENHOUSE GASES AND CLIMATE CHANGE 

A wide range of gases emitted by human activities, known as greenhouse gases (GHG), contribute 

to climate change. The most common GHG are carbon dioxide (CO2), methane (CH4) and nitrous 

oxide (N2O).  

At the Paris climate conference (COP21) in December 2015, 195 countries adopted the first -ever 

universal, legally binding global climate deal. This sets out a global action plan to put the world on 

track to avoid dangerous climate change by limiting global warming to well below 2°C with respect 

to pre-industrial level. This can only be achieved by drastically cutting our GHG emissions globally. 

The EU has a target to cut its emissions by at least 40% below 1990 levels by 2030, binding on all 

member states. 

IRELAND’S CLIMATE ACTION PLAN 

In June 2019, the Irish Government published Ireland’s Climate Action Plan 2019 (DCCAE, 2019).  

Quoting from Chapter 1 of the Plan:  

“Evidence for warming of our climate system is beyond dispute. Observations show that global 

average temperatures have now increased by more than 1°C since pre -industrial times. The 

atmosphere and oceans have warmed, the amount of snow and ice has reduced, and sea levels 

have risen as the concentrations of greenhouse gases have increased. The projections of future 

global and regional climate change indicate that continued emissions of greenhouse gases will 

cause further warming and changes to our climate.”  

Such changes will cause extensive direct and indirect harm to the people in Ireland. Ecosystem 

services upon which human life is dependent will be immediately threatened, such as provision 

services (e.g. freshwater, food), regulating services (e.g. water purification,  pollination), but also 

cultural services (e.g. the spiritual value of nature) . The associated impacts will include: 

• Rising sea-levels threatening coastal dwellings, land and infrastructure 

• Extreme weather, including more intense storms and hurricanes hitting coastline and land 

• Increased chance and scale of river and coastal flooding  

• Heightened risk of the arrival of new pests and diseases  

• Further pressure on our water resources and poorer water quality (e.g. contamination of 

freshwater basins with saltwater) 

• Disruption in the distribution and time patterns of lifecycle patterns of plant and animal 

species.  

• Agricultural losses and disruption in food production systems  

This list doesn’t include the damages non-human life will suffer. 
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 In Ireland, the recent Citizen’s Assembly1 showed that there is a near consensus on the need for 

strong and early action to reduce Ireland’s GHG emissions and to make Ireland resilient to future 

climate impacts. However, the scale of the problem can leave individuals  and communities feeling 

helpless with no clear idea of how best to play a role in tackling the issues involved.   

THE CRÓGA PROJECT 

CRÓGA (Climate Resilient Opportunities for Generations Ahead) is a project developed by Good 

Energies Alliance Ireland (GEAI).2 Initially focused on the campaign against fracking in Ireland, 

GEAI has recently turned its attention more to combating climate crisis by supporting a just 

transition to a low carbon economy. Such a just transition must work at the levels of individual and 

communities as well as nationally. Every region in Ireland has its own unique identity and issues, 

every county and every community. There is no “one size fits all” climate plan that would suit all 

areas of the country. 

As a consequence, a decision was made to take a county-wide approach to the challenge of GHG 

emissions and measures to reduce these. CRÓGA acknowledges that the climate crisis at its core 

is a matter of fairness between communities and generations. Therefore, actions to counter the 

climate crisis should stem from participated dialogues happening at grassroots level, producing 

inclusive bottom-up policies and actions. The CRÓGA project initially focuses on County Leitrim, 

although its methodology can be transferred to other counties and areas.   

In Phase 1 of the Leitrim CRÓGA project (of which this report is the output), a baseline GHG 

emissions inventory is carried out across the relevant sectors of activity in County Leitrim.3  This is 

the first time that a GHG inventory is compiled at county level. The following questions are asked 

and answered:  

• Where do our greenhouse gas or carbon emissions come from? 

• How much is emitted? 

• Are any carbon emissions being offset? 

• If so, how and how much? 

• How does Leitrim compare with our national emission rates?  

Of course, it is not enough just to produce figures for emissions, no matter how accurate they are.  

The important matter for Leitrim is for all sectors of the population: knowing these figures, how do 

 
1 The Assembly was a body comprising the Chairperson and 99 citizens, randomly selected to be broadly 

representative of the Irish electorate, established to consider some of the most important issues facing 

Ireland’s future. Among those issues was Climate Change and Ireland’s response to its challenges.  

2 Good Energies Alliance Ireland (GEAI) is a small NGO situated in Leitrim but involved in national and 

international initiatives to move away from the use of fossil fuels and to support a just transition to a low 

carbon economy. To achieve its aims, GEAI attracts young European volunteers to help with its work through 

research, report writing and campaigning.  

3 The carbon accounting methodology adopted varies across the sectors.  For each sector we used the 

approach that was more suited to the data constraint and breadth of detail. Each chapter contains a Note 

on Methodology at the bottom. 
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we respond to make Leitrim a leading example in combating the climate crisis while sustaining the 

livelihoods and culture of its people? In other words, how to combine climate resiliency with social 

and economic resiliency, while creating local opportunities for the people?  

In Phase 2, GEAI will start a Climate Dialogue with individuals, communities, stakeholders and 

statutory organisations to develop a Just Transition plan that will put at its core the well-being of 

the residents of Leitrim while moving towards a sustainable county. 

In Phase 3, CRÓGA will hopefully stand on its own and community-led, county-wide carbon 

offset/reduction measures will be implemented, stemming from the climate dialogues initiated. Best 

practices are shared and lead the way for other communities to follow.  

C A R B O N  E M I S S I O N S  I N V E N T O R Y  

N A T I O N A L  L E V E L  

“Ireland’s response to climate change has been insufficient. The State is falling behind 

in decarbonising the economy and forging a pathway to sustainable development  and 

Ireland’s GHG emission levels are the third worst in Europe. Emissions are expected to 

increase rather than decrease in 2019 in line with projected economic growth. There 

are significant challenges before us nationally in decarbonising transport, agriculture, 

energy and housing. 

It is essential that the State now makes all due efforts to meet its EU 2030 emissions reduction 

targets (40% of 1990 emissions). Further, as a relatively wealthy state, Ireland should lead by 

example by immediately taking actions to reverse our current trajectory of increasing emissions. 

The State must ensure that emissions rapidly decrease in line with a national target of net zero 

emissions by 2050, as per the IPCC’s recent analysis.” 

The above paragraphs are included in the Executive Summary of a report from the Joint Oireachtas 

Committee on Climate Action (March 2019) and summarise the challenges faced by Ireland in this 

time of climate crisis.  In this section we will describe the main sectors causing carbon emissions 

in Ireland and how our levels compare to *other European countries. 
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CURRENT IRELAND EMISSIONS 

Total GHG emissions in Ireland in 2017 were 60.7 Million tons CO2 equivalent (EPA, 2019). The 

figure below does not display emissions from Waste and F-gases. 

Figure 2: Ireland GHG emissions per sector [million tons CO2 eq, 2017] 

 

Source: data adapted from  (EPA, 2019)  

The largest share of climate-altering emissions in Ireland accrue from the agriculture sector, which, 

in 2017, accounted for 33.3% of total national emissions (20 .6 million tons of CO2 equivalent) and 

46% of non-ETS emissions (EPA, 2019).4 It is followed by transport and the energy industries.   

Forestland is the most considerable carbon sink, actively removing CO2 from the atmosphere.5 

Last national sequestration figure (2017) was 4,3 million tons CO 2 per year (EPA, 2019).  

 
4 Without any mitigation measure in place, this figure is projected to increase to 20.45 million tons in 2030, 

a 9% increase over the 2005 baseline. The projected positive trend in agriculture GHG emissions is mainly 

attributed to a forecasted 11% increase of national dairy herd and a 6% increase in nitrogen fertilizers inputs 

in the 2020-2030 period. Under the “additional measure” package, to be implemented with the next Common 

Agriculture Policy (CAP), the government has pledged to a 10-15% emissions reduction with respect to the 

2030 projected level.  

Teagasc has released a mitigation study based on the Greenhouse Gas Marginal Abatement Cost Curve 

(GHG MACC) methodology (Lanigan, et al., 2018). The MACC is a methodology that ranks different 

abatement measures based on their cost-effectiveness. The MACC implemented by Teagasc Greenhouse 

Gas Working Group has been under to some criticism, for instance “[it] does not consider the full range of 

opportunity costs of implementation of mitigation measures.” (Emmet-Booth, et al., 2019) and “it does not 

reflect the cost-effectiveness of measures in achieving the long-term goal for which inter-temporal dynamics 

may be important” (Environmental Pillar; Stop Climate Chaos Coalition, 2019) . Proposed measures by 

Teagasc Greenhouse Gas Working Group include nitrogen use efficiency, low-emissions slurry-spreading 

equipment, improved animal genetics, extended grazing season, inclusion of clover in grassland swards and 

improved animal health.  
5 Cropland also removes CO2, but to a much lesser extent ( -83,920 tons CO2eq 2017) 
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Net emissions (after sinks) are 54.2 million tons CO2eq per year. 

Figure 3: GHG emissions, European countries [tons CO2 equivalent per capita, 2017] 

 

 

Source: data adapted from (Eurostat, 2017) 

The above chart shows the annual emissions per capita of European countries.  Ireland is the 4th 

biggest GHG emitter per person in Europe after Estonia, Iceland and Luxembourg, with around 

13.3 tons CO2 equivalent per person per year. 
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C O U N T Y  L E I T R I M   

PHYSICAL GEOGRAPHY 

County Leitrim is located in the north west of Ireland in the Border Region. The county is bounded 

by counties Cavan and Longford to the east, Roscommon to the south, Sligo to the west a nd 

Donegal and Fermanagh to the north. The County is traversed by three main arterial routes; the 

N4, the N16 and the N15.  

County Leitrim can be divided into a northern and southern half, separated  by Lough Allen. The 

northern half of the county is characterised by mountains, expansive lakes and deep glacial valleys 

radiating from the centre of the land mass to form a spectacularly scenic landscape. The southern 

half of the County is characterised by a drumlin belt interspersed with small lakes and rolling  

hillocks. The resultant soil type in the southern half of the County is primarily the product of 

retreating glacial masses.  

The River Shannon with its associated lake systems forms the County’s south-western boundary 

with County Roscommon whilst Donegal Bay marks the northern extremity of the County, which 

has a 4.6 k long coastline. The predominant soil types within the County generally comprise peats 

and clays from glacial drift derived from a mix of limestone, sands tone. shale and other rocks. The 

predominant groupings of clays and peats together make up 75% of the total county land mass. 

Around 50% of Leitrim’s land mass is classified as Farmland.  Almost 20% is Forestry. Only 3% is 

classified as a built environment. 

SOCIO-ECONOMIC PROFILE 

The least populated county in Ireland, County Leitrim has around 31,000 people living on its 1,876 

square kilometres.  Its population density is therefore less than 20 persons per square kilometre.  

A large proportion of the population for the County is within the young (0 -14 years) and old (65 

years and above) age-dependent categories. Leitrim is the most rural county in the country with 

almost 90% of the population living in a rural setting,   

In relation to proportion of older people, age dependency ratio, levels of low social class, and levels 

of low education attainment, labour force participation rate and economic dependency ratio, 

Leitrim County fares slightly worse than the national averages.  Based on the Pobal HP Deprivation 

Index, the county comprises of areas marginally above and below average deprivation, with  

pockets of ‘affluent’ areas proximate to Carrick-on-Shannon, Dromahair and Leitrim village. 

Marginally above average areas are located proximate to the main urban centres, other areas are 

below average, there are also disadvantaged areas generally associated with rural locations in 

mountain uplands and areas distant from the main road routes serving the County  (Leitrim County 

Council, 2015). 
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Leitrim County has higher proportions of persons falling under the semi-skilled and skilled socio-

economic categories than the national average. The proportion of persons in Manual Skilled and 

Unskilled categories was broadly similar with those of the State in 2011. 

Table 1 - Employees in Leitrim County per sector 

Sector Number employed 

Public Administration, Education, Health and 

Care 

1,930 

Wholesale, Retail, and Vehicle Repair 1,285 

Accommodation and Food Services 995 

Manufacturing 901 

Construction 542 

Transportation and Storage 486 

Other Services Sectors 347 

 

Source: (CSO, 2015) 

CARBON EMISSIONS IN LEITRIM 

Six sectors of activity in Leitrim are responsible for the vast majority of GHG emissions. These are: 

Transport; Energy industries, Residential; Industry;  Commercial and Public Services and 

Agriculture. Two sectors have the potential to absorb carbon: Forestland and Wetland. Each of 

these sectors are studied in this report. 
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Figure 3: Leitrim GHG emissions per sector of activity , 

carbon sinks and net emissions [thousand tons CO2 eq/year] 

 

Source: GEAI calculations based on cited data  

Figure 3 shows the Greenhouse Gas emissions of each sector of activity in Leitrim.  The units are 

in thousands of tons of CO2 equivalent per year. As can be seen, Agriculture is the highest emitter 

sector, while Industry is the lowest (due to the low industrial base of Leitrim).  Leitrim gross 

emissions per capita are 13.6 tons CO2 equivalent per year (on par with national value).  

Figure 4: Relative weight of each emitting sector,  

Leitrim vs. Ireland, per capita emissions comparison [percentages] 

 

Source: GEAI calculations based on cited data  

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Leitrim

Ireland

Agriculture Transport Residential Industry Energy industries Commercial and Public services



© Good Energies Alliance Ireland, 2019  

 

[21] 

 

As seen in the Figure in the other page, Leitrim’s agriculture and residential sectors have relatively 

more weight (in percentage terms) on the emissions spectrum, whereas industry and energy 

industry (energy generation) have a lower incidence, compared to Ireland. In addition, if the 

sequestration (absorption) of carbon by Leitrim’s forests and other sinks is taken into 

consideration, net emissions per capita in County Leitrim are 7.66 tons CO2 equivalent per year, 

as opposed to the national figure of 11.22 tons. 
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1 .  T R A N S P O R T  

In this chapter the GHG emissions from the combustion of fossil fuels  used on road and rail 

transport are computed. Transport sector includes cars, lorries, buses, trains and farming vehicles. 

Statistics are determined for each mode of transport registered in Leitrim – private cars, public 

transport, freight etc. to show the relative significance of each. Different emission rates are noted. 

The chapter concludes with some overall observations. 

1 . 1  C A R B O N  A C C O U N T I N G  

Transport in County Leitrim emits about 97,815 tons CO2 equivalent per year. It represents 22% 

of total Leitrim GHG emissions. 

 

 

Figure 5: Leitrim GHG emissions Transport Sector [percentage] 

 

Source: GEAI calculations based on cited data 
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• Private cars (petrol and diesel) emit 55% of total transport emissions.  

• The second biggest emitter is Goods vehicles (included in Goods vehicles + Tractors in Table 

6) with around 32,000 tons CO2 equivalent, representing 33% of total transport emissions. 

Table 6: Leitrim annual carbon emissions, distance travelled, km.passenger and emissions per km per 

passenger by different modes of transportation  

  

Emissions 

[tons CO2 eq] 

Distance 

travelled 

|km] 

Assumed 

no. of 

passenger

s per 

journey 

Km.passenger 
gCO2/km/p

assenger 

Private 

transport 

Private cars 

Petrol 

53,908 55% 

110,447,0

21 

76% 

1.5 

443,679

,207 
76% 

121 

Private cars 

Diesel 

180,836,3

41 
1.5 121 

Motorcycles 415,703 1.05 130 

Other 4,211,784 2 121 

Public 

transport 

Small Public 

Services Vehicles 

3,438 4% 

2,878,908 

1.3% 

2 

51,574,

978 
9% 

91 

Large Public 

Services Vehicles 
1,963,230 20 66 

Train 75,317 87 49 

Goods 

vehicles and 

Tractors 

Goods vehicles 

40,468 41% 

70,251,30

0 

23% 

1 

90,112,

008 
15% 

463 

Tractor and 

machinery 

19,860,70

8 
1 400 

Source: GEAI calculations based and data from CSO, SEAI and ADEME 

Figure 5 - Carbon emission depending on the transportation [gCO2 per passenger and per kilometre]  

 

Source: GEAI calculations based and data from CSO, SEAI and ADEME  
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Table 7: Road traffic volumes, Leitrim vs. Ireland [average km/vehicle/year]  

 

Private 

cars 

Goods 

vehicles 

Motorcy

cles 

Tractors 
and 

machine
ry 

Small 

PSVs 

Large 

PSVs 

Exempt 

vehicles 

Other 

vehicles 

Ireland 16,990 22,263 2,731 17,300 39,501 36,095 15,490 5,789 

Leitrim 19,581 20,646 2,725 18,237 42,878 22,180 17,384 4,442 

Differen

ce 
15% -7% 0% 5% 9% -39% 12% -23% 

Source: GEAI calculations based on CSO data (CSO, 2018) 

In Leitrim, private cars travel 15% more kilometres per years than the national average. The small 

public services (taxis, hackneys and limousines) travel also 9% more. Large public services 

(national buses, local link buses and school buses) travel 39% less.  

There are around 14,100 cars registered in County Leitrim (CSO, 2018), which represent one car 

for 2.3 inhabitants. The average annual distance travelled by car is 19,581 km  (CSO, 2018). 

In County Leitrim, there are 3,402 Goods vehicles registered (CSO, 2018). 

1 . 2  P R I V A T E  T R A N S P O R T  

Private petrol and diesel cars account for almost all private transport emissions. Other private 

transport (motorcycle and others) are marginal. As a comparison:  

• A car emits on average 185  grams CO2 per km and can carry maximum 4-5 persons;6 

• A motorcycle emits around 136 grams CO2 per km and can carry 1 or 2 persons;7  

• A motorbike can be a higher emitter than a car depending on the number of passengers.  

For private transport, the main findings are:  

• In County Leitrim, there are 5,347 petrol private cars and 8,756 diesel private cars.  

• During the last 5 years, the number of private cars increased by 2% every year on average.  

• Each car travels around 19,581 km per year  (CSO, 2018). The average age of cars registered 

in County Leitrim is eight years. 

  

 
6 This emission factor is nationally calculated with the total car energy consumption divided by the total 

distance travelled. 
7 This emission factor come from «  Base carbone » administered by the French environmental agency 

ADEME. 
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Figure 6: Leitrim car population as it was in 2018, by year of registration [number of cars] 

 

Source: data adapted from CSO  (CSO, 2018) 

We compared the type of car registered in County Leitrim in 2017 with previous years, and 

conclude that: 

• New cars have a bigger engine capacity than previously. Cars with a little engine (between 

1,201 and 1,400 cubic centimetres) have been replaced by cars with a medium (between 

1,401 and 1,600 cubic centimetres) or big (between 1,801 and 2,000 cubic centimetres) 

engine. 

Figure 7: Leitrim car population in 2018, grouped by engine capacity [cubic centimetres] 

 

Source: data adapted from CSO (CSO, 2018) 
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• The petrol vs. diesel car ratio was reversed since 1999. New registered cars are now 82% 

diesel, 16% petrol and 2% other.  

• Other fuel type cars (electric, hybrid) are marginal in the total vehicle population (0.9% in 

2018). 

Figure 8 population in 2018 by fuel type [percentage] 

 

Source: data adapted from CSO  (CSO, 2018) 

1 . 3  P U B L I C  T R A N S P O R T  

1.3.1 TRAINS 

Figure 9 - Irish railway map - North West 

 

The Irish railway system goes through County Leitrim. There are around 14 km of railway track in 

the County (between Carrick-on-Shannon and Dromod, and a short distance on the land between 

Dromod and Longford).  
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• With 8 trains every weekday, 6 trains on Saturday and 5 trains on Sundays, there are 5,304 

journeys in both directions per year.  

• The carbon emission of a train is estimated to be around 5,4 kilograms CO2 per km.8  

• The average passenger number on each train passing through County Leitrim is 87.  

• If this number goes below 23, transport by train is more emitting than transport by car.  

Table 2 - Daily boarding and alighting 

 

Daily boarding Daily alighting Passengers per train 
 

To Sligo 
From 
Sligo 

To Sligo From Sligo To Sligo From Sligo 

Longford 62 310 267 74 88 121 

Dromod 16 74 93 25 78 88 

Carrick-on-Shannon 48 94 123 47 67 82 

Source: NTA data (NTA, 2018) 

1.3.2 SMALL PUBLIC SERVICES 

The category Small Public Services consists of taxis, hackneys and limousines.  

Table 3 - Number and type of Small public services in Leitrim County

 
Hackney Limousine Taxi 

Number 21 5 39 
Source: CSO data (CSO, 2017) 

1.3.3 LARGE PUBLIC SERVICES 

The category Large Public Services consists of national buses, Local Link buses and school buses. 

Large public services travel almost 2 million km per year. The Local Link bus service has 6 different 

bus routes throughout County Leitrim and this equates to 3,700 km travelled per week.  

Table 4 - Travelled distance 

Source: GEAI from Local link website (Local link, 2019)  

 
8 This emission factor come from « Base carbone » administered by the French environmental 

agency ADEME. 

 
km/week km/year 

BUS N°564 - Ballinamore to Carrick on Shannon 2,036 107,897 

BUS N°983 - Kinough to Bundoran 185 9,794 

BUS R568 - Arigna to Carrick on Shannon 715 36,485 

BUS Carrick on Shannon to Manorhamilton 210 10,710 

BUS N°982 Sligo to Rossnowlagh 132 6,975 

BUS Drumkeeran to Dromahair Manorhamilton 468 23,873 
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1 . 4  G O O D S  V E H I C L E S  

County Leitrim is linked to three main regions in term of goods transportation (Dublin, West, and 

Northern Ireland). The map below shows the corresponding monetary equivalent of freight 

transported by road. 

Figure 5 – Map of freight journeys in Ireland by monetary value (the thicker the line, the more the value)  

 

Source: (InterTradeIreland, 2008)  

 

• There are 26 licensed road hauliers in County Leitrim (CSO, 2017).  

• 3,402 Goods vehicles are in the County and each one travels around 20,650  km per year 

(CSO, 2017).  

• On average nationally, one Goods vehicle emits around 9.6 tons CO2 equivalent per year. 
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K E Y  P O I N T S  A N D  D I A L O G U E  

In Leitrim, there is a private car per 2.3 persons, similar to the national average. Public transport 

is very limited. Emissions from Transport amount to 22% of the total for County Leitrim; of these, 

55% are emitted by private transport, 41% by goods vehicles and tractors and 4% by public 

transport. 

TOPICS FOR CLIMATE DIALOGUE: 

• Changing vehicle type – e.g. electric cars – and providing infrastructure; 

• Lowering the number of cars or distance travelled – car pooling, public transport and 

shared fleet; 

• Promoting alternative means of transport – cycling, personal transportation, walking; 

• Change fuel type – e.g. biofuel, hydrogen, etc. 

NOTE ON METHODOLOGY AND DATA SOURCES 

This inventory of County Leitrim transport GHG emissions uses data (road traffic volumes and 

licenced vehicles) focusing on County Leitrim from the Transport Omnibus 2017 study published 

by the Central Statistics Office.  

For cars, we calculated a national emission factor using data from SEAI transport key statistics 

2017. Private cars use over 2 million tons oil equivalent of final energy. The petrol and diesel 

emission factor is assumed to be 263.9 grams CO 2 equivalent per kWh (SEAI, 2019) and a total 

activity of around 35 billion vehicle kilometres, we obtain an emission rate of 182.24 grams CO2 

equivalent per km. 

For Goods vehicles, we assumed that the county GHG emission per vehicle is the same as the 

national average. According to the SEAI transport key statistics 2017, nationally, Goods vehicles 

consume a total of 1 million tons of oil equivalent. With an emission factor assumed to be 263.6 

grams CO2 equivalent per kWh, we calculate a total emission of 3,322 kilo tons CO2 equivalent. 

According to the SEAI transport key statistics 2017, nationally, there are 347,447 Goods vehicles 

on Irish roads therefore, we conclude that one Goods vehicles emits 9.6 tons CO2  equivalent per 

year. 

The emission factors assumed are 136 grams CO2 equivalent per km for motorcycle, 400 

grams CO2 equivalent per km for tractors, 1,320 grams CO2  equivalent per km for Large public 

transport services, 186 grams CO2  equivalent per km for Small public transport services and 

4,280 grams CO2 equivalent per km for train.  

The number of passengers per mode of transport is an assumption, except for the values for train 

journeys, which are derived from the National Heavy Rail Census 2017.  



© Good Energies Alliance Ireland, 2019  

 

[30] 

 

2 .  E N E R G Y  I N D U S T R I E S  

The Energy industries sector includes emissions from:  

• Electricity generation (electricity produced by local renewable energy and by the electricity 

mix from the national grid), 

• Petroleum refining and other emitters (waste to energy incineration, briquette 

manufacturing and fugitive emissions). 

The emissions from those two sub-sectors don’t occur in Leitrim. However, in order to not avoid a 

significant part of indirect Leitrim emissions, we have decided to include them in the GHG 

inventory. 

2 . 1  C A R B O N  A C C O U N T I N G  

This sector (allowing for off-setting by Leitrim’s wind farms) emits about 24,243 tons CO2 equivalent 

per year, 5% of total county emissions. Those emissions occur in other Counties but come from 

Leitrim electricity and petroleum products consumptions.  

 

The emissions from electricity generation represents 86% of the total Energy industries emissions. 

Oil refining and other (waste to energy incineration, briquette manufacturing and fugitive 

emissions) emissions account for 14%.  

Concerning GHG emissions from electricity generation, the county produces around 84 GWh per 

year by its seven wind farms. This represents 64% of the annual electricity consumption in Leitrim. 

This renewable electricity production saves around 36,795 tons CO2 equivalent, compared with a 

situation where all the electricity would come from the national electricity grid.  

 

 

Energy 
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Figure 10 - GHG emissions – Energy industries sector [percentage] 

 

Source: GEAI calculations based on cited data 

2 . 2  E L E C T R I C I T Y  C O N S U M P T I O N   

The total electricity consumption in Leitrim is around 132 GWh. This figure includes business and 

industry as well as personal use. The average electricity consumption per person in Leitrim (around 

4,600 kWh) (SEAI, 2018) is, according to our assumptions, equal to the national level. In County 

Leitrim, there is a lower consumption of electricity in the business and industry sector in the county 

as compared with the national level.  

Figure 11 - GHG electricity consumption per sector [percentage] 

 

Source: GEAI calculation based on cited data  
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2.2.1 ELECTRICITY PRODUCTION 

Wind energy 

There are seven wind farms active in Leitrim. Their total capacity production is aroun d 34.25 

Megawatts (MW). Leitrim wind farms deliver around 84,280 MWh of electricity per year (84 million 

electricity units per year). 

Table 6 - Wind farms in County Leitrim  

Source: (Wikipedia, 2019) 

National grid 

Local wind farms deliver around 84,280 MWh, which is around 64% of total consumption in Leitrim. 

The additional 36% energy requirement for County Leitrim from the national grid is 47,740 MWh. 

Without the local wind farms producing in Leitrim, the GHG emissions resulting of the energy 

needed from the national electricity grid would be 36,795 tons CO 2 equivalent higher. 

Figure 12 - Electricity consumption and production [MWh per year] 

 

Source: GEAI 

Wind farm Completed Capacity [MW] Turbines Operator 

Blackbanks/1 2001 3.4 4 ESBI 

Blackbanks/2 2005 6.8 8 ESBI 

Corrie Mt. 1997 4.8 8 Eco Wind Power 

Moneenatieve 2005 4.25 2 B9 

Seltannaveeny 2010 4.6 2  

Spion Kop 1997 1.2 2  

Tullynamoyle 2011 9.2 4 
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K E Y  P O I N T S  A N D  D I A L O G U E  

• In Leitrim, seven wind farms produce around 84 GWh per year, 64% of the annual electricity 

consumption in Leitrim.  

• This renewable electricity production saves around 36,795 tons  CO2 equivalent. 

• The additional 36% energy requirement for County Leitrim from the national grid is 48 GWh. 

This is a source of GHG emissions because at least 75% is generated by fossil fuels, 

emitting about 20,843 tons CO2 equivalent per year. 

Wind farms in Leitrim generate 84,280 MW hours, equivalent to 64% of the county’s electricity use. 

However, older wind farms will reach end of planning / turbine life in the next decade. Repowering 

them –increasing their power output and efficiency - will be a key factor in achieving the Climate 

Action Plan target for 70% renewable electricity by 2030. This will also provide a good opportunity 

for communities to purchase shares in repowering projects, thereby assigning at least part-

ownership of such projects to the community.  

 LOWERING EMISSIONS FROM ELECTRICITY: TOPICS FOR CLIMATE DIALOGUE 

• Lowering electricity use – via energy efficiency and energy saving; 

• Fossil fuels – reduction, substitution; 

• Renewable energy – distributed solar photovoltaics and repowering of windfarms; 

• Individual and community access to the grid – feed-in tariff and incentives. 

NOTE ON METHODOLOGY AND DATA SOURCES 

This inventory of County Leitrim Energy industries GHG emissions uses parameters from the 

national GHG inventory 2017 published by the EPA, data from the Business Demography census 

2017 and the Business Energy Use study, published by the Central Statistics Office and from 

Energy Data 2017 from SEAI. 

For the petroleum refining, solid fuels and other energy industries, and fugitive emissions, a 

national ratio per person (0.06 tons CO2 equivalent per person and per year for petroleum refining, 

0.03 tons CO2 per person and per year for solid fuels and other energy industries, 0.02 tons CO2 

equivalent per person and per year for fugitive emissions) has been used. 

For electricity sector: 

Consumption for industry and business are calculated per employee at the national level depending 

of the sector of activity. These ratios are then applied at the County level according to the number 

of employees in each sector. Consumption for households is a national average coming from 

Energy in the Residential Sector report published by SEAI in 2018. 
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Emissions are calculated with the emission factor of the national electricity production mix that is 

436.58 grams CO2 per kWh of electricity consumed (SEAI, 2017). The total electricity energy 

needed from the grid is the electricity consumption subtracted with the local electricity production 

from the wind farms. We assume that wind turbines in Leitrim have the same wind capacity factor9 

as the national average (28.3%), and there is 0.74% of loss from transmission and distribution . We 

also assume than all the electricity produced in the county is consumed in the county.  This simple 

reasoning doesn’t take into account the intermittency of wind energy production and t he necessity 

to have baseline and peak plant in support of the wind energy production.   

 
9 A capacity factor is the average power generated, divided by the rated peak power.   
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3 .  R E S I D E N T I A L  

To avoid double accounting, in the Residential sector, emissions from combustion for domestic 

space heating and hot water heating are described. This description conforms with the EPA 

definition of sectors.  

Later in this chapter, we describe “Household Emissions” that include emissions from other 

electricity uses (Lighting, Cooking, Fans, Appliances and space and water heating with electricity) 

and Transport, as well as combustion for space and hot water heating. Energy and Transport 

emissions are also described in the Energy Industries chapter and in the Transport chapter. 

3 . 1  C A R B O N  A C C O U N T I N G  

The Residential sector (combustion for space and water heating) emits approximately 86,406 tons 

CO2 equivalent per annum in County Leitrim coming from domestic oil, coal, gas and solid fuels 

consumption. It represents 20% of total emissions in Leitrim.  

 

 

  

Residential 
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3 . 2  S E C T O R  F E A T U R E S  

3.2.1 HOUSING STOCK AND TYPES 

In Leitrim, there are 12,404 houses (CSO, 2016). 

• 52% of houses in County Leitrim were built before 2000  

• 48% of houses were built after 2000.  

Figure 2 - Leitrim housing stock per year of built [percentage] 

 

Source: data adapted from (CSO, 2016) 

Dwelling Types: 

• 55% are Detached houses,  

• 20% are Semi-detached houses, 

• 25% are Maisonettes (1%) Mid-terrace houses (7%), Apartment (7%), Houses (5%), End 

of terrace houses (5%). 
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3.2.2 SPACE AND WATER HEATING 

Table 7 - Main space heating fuel, Leitrim vs. Ireland comparison [percentage] 

 

Source:  GEAI calculations based on BER database (SEAI, 2019)  

Fuels used for main space heating10 in County Leitrim are 66% oil, 17% electricity and 12% solid 

fuels and other. At national level, gas is more commonly used. County Leitrim, with no mains gas 

network, replaces gas with oil and solid fuels.  

  

 

10 “Main space heating” excludes back-up heating systems such as stoves and electric fires used from time 

to time. It also does not include water heating.  
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3.2.3 EMISSIONS PER YEAR OF CONSTRUCTION 

Figure 13 – Leitrim residential emissions per heating system and year of build [kg CO2 equivalent per 

house] 

 

Source: GEAI calculations based on BER database (SEAI, 2019) 11 

The level of consumption of fossil fuels and GHG emissions from these depends a lot on the build 

year of the house. Houses built before 1970 emit almost double that of more recently built houses.  

The data shows that only a few houses have been retrofitted  in Leitrim and therefore do not impact 

on the data. 

Figure 14 – Leitrim resdential emissions per year of built [percentage] 

 

 
11 Those results come from a calculation based on the BER database (SEAI, 2019). GHG emissions have 

been subtracted when electricity was used as main space heating fuel and/or main water heating fuel.  
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Source: GEAI calculations based on BER database (SEAI, 2019) and CSO data (CSO, 2017) 12 

3.2.4 ENERGY CONSUMPTION (INCLUDING ELECTRICITY) 

Looking at the energy consumption, the average in Leitrim is 322 kWh per m² and per year. It is 

17% higher than the national value (273 kWh per m² per year). County with cities seem to decrease 

the average value. 

Table 8 - Energy consumption per dwelling, County comparison [kWh/m² per house per year]  

 

Source: GEAI calculations based on BER database (SEAI, 2019) and CSO data (CSO, 2017)13 

WRAP-UP INFOGRAPHICS 
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12 To obtain Leitrim residential emissions, the methodology consists as follows: multiply the CO2 emissions 

per year of built, coming from GEAI calculations from BER database (SEAI, 2019), by the real housing stock 

per year of built coming from CSO data (CSO, 2017). 
13 Methodology applied here is the same described in footnote 12, but applied to energy consumption instead 
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3 . 3  H O U S E H O L D S  P R O F I L E  

Besides “Residential Emissions”, arising from combustion from space and water heating, 

households also emit GHGs from Electricity and Transport. These have already been computed in 

the Energy Industries sector (electricity) and Transport sector.  

Note: Data for Transport emissions per household is not easy to ascertain. The following figures 

are indicative. 

• Total household emissions in Leitrim are around 161,710 tons CO2  equivalent, around 37% of 

the total county emissions, 

• Average emissions are 13 tons CO2 equivalent per year per household, 

• This represents 5 tons CO2 equivalent per person per year.  

Table 9 - GHG emissions – households [tons CO2 eq and percentage] 

 

Source: GEAI calculations based on cited data  

For households, the biggest emitter is Residential (space and water heating), 53%. Followed by 

Transport, 31%, and Electricity, 16%.  
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K E Y  P O I N T S  A N D  D I A L O G U E  

Looking at the GHG emissions originating from fuel combustion (for space and water heating), the 

residential sector accounts for 20% of total emissions in County Leitrim (this figure doesn’t include 

emissions from transport and electricity) . 

The average emissions per house in County Leitrim is estimated to be c. 25% more than the 

national average. The difference can essentially be explained by a combination of  c. 17% higher 

energy consumption per m² (floor area), and the use of oil and solid fuels for space heating instead 

of gas. 

Looking at the whole emissions (including electricity and transport) of households:  

• Total household emissions are around 161,710 tons CO2 equivalent, 37% of the total county 

emissions 

•  Residential accounts for 53 of those emissions, following by Transport (31%) and Electricity 

(16%). 

 

TOPICS FOR CLIMATE DIALOGUE 

• Lowering energy use – insulation, double or triple glazing, retrofitting; 

• Upgrading technology of space heating – from open fires to more efficient stoves, solar 

thermal, heat pumps, geothermal, etc.; 

• Upgrading fuels for space heating – form solid fuels, oil and gas to renewable fuels and 

biofuels. 

• Cost implications and community incentives (e,g, SECs) ;  

• Ring-fencing carbon tax for a leave-no-one-behind transition. 

NOTE ON METHODOLOGY AND DATA SOURCES 

The following methodology has been used for the carbon inventory (not the households’ statistics ). 

This inventory of County Leitrim Residential GHG emissions uses housing stock data from the Census, 2016, 

made by the Central Statistics Office, and technical data from the national Building Energy Ratings (BER) 

register administered by the Sustainable Energy Authority of Ireland. 

The chosen methodology consists of calculating, with BERs undertaken in County Leitrim, the average values 

per year of construction, and then apply it to the real housing stock. We assume that the BER done in the 

county is representative of the entire building stock. The energy consumptions of electricity systems for main 

space heating and main water heating have not been taking into account.  

Note: BER is usually determined only when a house or a flat is built, sold or rent. Therefore, our data sample 

can be different from the real housing stock.  
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4 .  C O M M E R C I A L  &  P U B L I C  S E R V I C E S  

To avoid double accounting, in this chapter the initial calculations refer only to the GHG emissions 

originating from fuel combustion (for space and water heating) that accrue to the commercial (e.g. 

retailers) and public services (e.g. public offices, schools, etc.).  

Further sections include emissions associated with electricity consumption and with the means of 

transportation used by the sector (those emissions are previously accounted separately in the 

Energy Industries chapter and in the Transport chapter). 

All activities in the commercial & public services sector are divided into four categories:  

1. Wholesale, Retail, and Vehicle Repair  

2. Accommodation and Food Services  

3. Public Administration, Education, Health and Care  

4. Other Services Sectors 

4 . 1  C A R B O N  A C C O U N T I N G  

The Commercial and Public Services sector emits around 8,406 tons CO2 equivalent per year in 

County Leitrim. This represents 2% of total county emissions.  
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Figure 13: Leitrim commercial & public services GHG emissions, grouped by activity [percentage] 

 

Source: GEAI calculations based on cited data  

4 . 2  S E C T O R  F E A T U R E S  

In Leitrim, we can split the commercial and public services sector into four different activity 

categories using NACE classification14 The highest employment category is Public Administration, 

Education, Health and Care followed by Wholesale, Retail, and Vehicle Repair.  

Table 10 – Commercial and public services business demography  

 
Number of active 

enterprises 
Number of employees 

Public Administration, Education, 

Health and Care 
874 1930 

Wholesale, Retail, and Vehicle 

Repair 
396 1285 

Accommodation and Food 

Services 215 995 

Other Services Sectors 
252 347 

Source: CSO data (CSO, 2015) 

  

 
14 French acronym for Nomenclature statistique des Activités économiques dans la Communauté 

Européenne. 
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WRAP-UP INFOGRAPHICS 

  

1,737 

active enterprises 

4,557 

employees 

 

4 . 3  C O M M E R C I A L  F I R M S  P R O F I L E  

Besides emissions arising from combustion for space and water heating, commercial firms also 

emit GHGs from Electricity and Transport. (These have already been computed in the Energy 

Industries sector (electricity) and Transport sector. )  

Note: Data for Transport emissions for commercial and public services is not easy to ascertain. 

We used the national energy consumption ratio per employee from the Business Energy Use study 

(Central Statistics Office), applied to County Leitrim. The orders of magnitude displayed below are 

consistent with the Transport chapter of this report; the figures are indicative. 

The total of commercial firm emissions is estimated to be around 16,529 tons CO2 equivalent, 

around 4% of the total County emissions. 

Figure 15: Leitrim commercial firms GHG emissions by fuel type [percentage] 

 

Source: GEAI calculations based on cited data  
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Electricity is the biggest GHG emitter, accounting for 42% of the total. It is followed by oil for space 

and water heating at 30% and Road Transport fuels at 28%.  

 Carbon emissions detail by activity is as follows:  

  

 

 

Source: GEAI calculations based on cited data  

 

The above figures show emissions by activity. Depending on the activity, the main source of GHG 

emissions is different.  

• in Accommodation and food services, the main emitter is Oil;  

• for Wholesale, Retail, and Vehicle Repair, the main emitter is Road transport fuel. 

4 . 4  P U B L I C  S E C T O R  P R O F I L E  

As well as emissions arising from combustion for space and water heating, public sector firms also 

emit GHGs from Electricity and Transport. These have already been studied in the Energy 

Industries sector (electricity) and Transport sector.  
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Note: Data for Transport emissions per public service firm is not easy to ascertain. We used the 

national energy consumption ratio per employee from the Business Energy Use study (Central 

Statistics Office), applied to Leitrim County. The orders of magnitude displayed below are 

consistent with the Transport chapter of this report; the figures are indicative. 

The total of public sector emissions is estimated to be around 6,122 tons CO2 equivalent, around 

1% of the total County emissions.  

Figure 16: Leitrim public services GHG emissions by fuel type [percentage]  

 

Source: GEAI calculations based on cited data  

Oil for space and water heating is the biggest GHG emitter, accounting for 55% of the total.  It is 

followed by Electricity at 36% and Road Transport fuels at 9%.  

K E Y  P O I N T S  A N D  D I A L O G U E  

Looking at the GHG emissions originating from fuel combustion (for space and water heating), t he 

Commercial and Public Services sector accounts for 2% of total emissions in County Leitrim (this 

figure excludes emissions from transport and electricity.)  

The main emitter is the public sector (public administration, education, health and care), following 

by accommodation & food services, and wholesale, repair and vehicle repair.  

However, looking at all emissions (including electricity and transport) from Commercial Firms and 

Public Sector: 

• Commercial firms account for 3.8% of the total County emissions,  

• Public sector account for 1.4% of the total County emissions.  
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TOPICS FOR CLIMATE DIALOGUE 

• Retrofit public building stock / Retrofit private buildings; 

• Raise public employee awareness about climate impact and how to reduce it at work; 

• Use renewable energy (sustainable wood energy, solar thermal, heat pumps…); 

• Implement sustainable transport plans for employees; 

• Decentralisation and digitalisation of services. 

NOTE ON METHODOLOGY AND DATA SOURCES 

This inventory of County Leitrim Commercial & public services GHG emissions uses data from the 

Business Demography census 2017 and the Business Energy Use study, published  by the Central 

Statistics Office.  

Consumption and emission ratios are calculated per employee at the national level depending of 

the sector of activity. These ratios are then applied at the County level according to the number of 

employees in each sector. Because there is no mains gas in Leitrim, for the purposes of this report, 

we have adapted the national figures as follows: the national ratio of gas consumption per 

employee has been applied to oil consumption. 
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5 .  I N D U S T R Y  

To avoid double accounting, in this chapter the initial calculations refer only to the GHG emissions 

originating from fuel combustion that accrue to the industry , excluding the industries that are in 

energy production business (or energy industries).  

Further sections include emissions associated with electricity consumption and with the means of 

transportation used by the sector (those emissions are accounted separately in the Energy 

Industries chapter and in the Transport chapter). 

All activities in the industry sector are divided into three categories: 

1. Transportation and storage 

2. Manufacturing 

3. Construction 

5 . 1  C A R B O N  A C C O U N T I N G  

The Industry sector emits around 29,399 tons CO2 equivalent per year in County Leitrim. This 

represents 7% of total county emissions.  
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Figure 17: Leitrim industry GHG emissions, grouped by activity [percentage] 

 

Source: GEAI calculations based on cited data  

 

5 . 2  S E C T O R  F E A T U R E S  

We can split Leitrim industry into three different categories of activity, according to the NACE 

classification. The top employer category is manufacturing. Enterprises in the construction sector 

are small, with an employee-per-firm rate of 1.03. 

Table 11: Industry demographics, grouped by activity  

 Activity Number of active enterprises Number of employees 

Manufacturing 140 901 

Construction 525 542 

Transportation and Storage  124 486 

Source: CSO data (CSO, 2015) 
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5 . 3  I N D U S T R Y  F I R M S  P R O F I L E  

As well as the previous view of Industry emissions, the industry sector can be divided into three 

different sub-sectors: Energy industries sector (electricity), Transport sector (combustion from fuel 

used on road and rail), and Industry sector (combustion for space and hot water heating).  

Note: Data for Transport sector is not easy to split by stakeholder. For this purpose, theused 

national energy consumption ratio per employee from the Business Energy Use stud y (Central 

Statistics Office), is used, applied to Leitrim County. For the transport part of Transportation and 

Storage activity, we use the results from the Transport chapter of this report. The orders of 

magnitude displayed below are coherent with the Transport chapter of this report. The following 

figures are only indicative.  

The total of industry sector emissions is estimated to be around 73,632 tons CO2 equivalent, 

around 17% of the total County emissions.  

Figure 18 – Industry firm statistics [percentage] 

 

Source: GEAI calculations based on cited data  

Road transport fuels is the biggest GHG emitter, accounting for 47% of the total. It is followed by 

oil at 37% and Electricity at 12%.  
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Figure 19: Industry GHG emissions sources, breakdown by activity: 

  

 

 

 

Source: GEAI calculations based on cited data  

The above figures show emissions by activity. Depending on the activity, the main  source of GHG 

emissions is different.  

• in Manufacturing, the main emitter is Oil;  

• for Transportation and Storage, the main emitter is Road transport fuel.  
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K E Y  P O I N T S  A N D  D I A L O G U E  

Looking at the GHG emissions originating from fuel combustion, the Industry sector accounts for 

7% of total emissions in County Leitrim (this figure excludes emissions from transport and 

electricity). 

The manufacturing sector account for almost all those emissions, 92%.  

However, looking at the whole emissions (including e lectricity and transport) of industry firms 

account for around 17% of the total County emissions. The main emitters are Road transport (47%) 

and Oil (37%). 

TOPICS FOR CLIMATE DIALOGUE 

• Improve industry processes efficiency; 

• Decarbonize the processes; 

• Being local renewable energy producer and/or consumer; 

• Switch to electric/biofuel fleet; 

• Set sustainable transport plans for employees. 

NOTE ON METHODOLOGY AND DATA SOURCES 

The following methodology has been used for the carbon inventory (not for the industry firms’ 

statistics). 

This inventory of County Leitrim Industry GHG emissions uses data from the Business Demography 

Census 2017 and the Business Energy Use 2015 study published by the Central Statistics Office.  

Energy consumption and emission rates are calculated per employee at national level (with national 

business energy consumption and national employee number) and vary according to the sector of 

activity. The rates are then applied at county level adjusting for the number of employees in each 

category of activity.  

Since there is no natural gas network in Leitrim, the national rate of natural gas consumption per 

employee has been used to infer oil consumption per employee. 
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6 .  A G R I C U L T U R E   

In this chapter, GHG emissions originated in Leitrim agriculture sector are computed and a brief 

on the sector statistics is given.  

6 . 1  C A R B O N  A C C O U N T I N G   

 

Our estimates indicate that total Leitrim agriculture emissions amount to 188,518 tons CO2 

equivalent per year.  

• This figure represents less than 1% of total agriculture emissions in Ireland.  

Judging by the farming intensity level, it is likely that Leitrim’s agriculture GHG emissions level is 

virtually the lowest of all counties (County Dublin being the absolute lowest, however it is not a 

rural-based economy.)15 This reflects the small-scale, non-intensive structure of Leitrim farming 

compared with other counties. 

• Agriculture accounts for c. 43% of Leitrim’s total emissions;  

• Emissions per farm amount to 51.3 tons CO2 equivalent; 

• The sector’s carbon intensity is 1.8 tons CO2 equivalent per thousand euro of farm 

produce.16 

Climate-altering emissions of Leitrim agriculture sector are categorised in relation to their source. 

Five categories relevant for Leitrim are identified, stemming from IPCC conventions (IPCC, 2006): 

 
15 The inter-counties comparison is based on the Farming Intensity Coefficient computed in paragraph 6.2.5, 

assuming that emissions levels are proportional to such coefficient.  
16 Carbon intensity measures the amount of GHG emissions per euro of farm produce, in terms of agricultural 

goods output at producer prices - value taken from CSO Agriculture Value of Output, Input and Income 

dataset (CSO, 2010-2017). 
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enteric fermentation, management of agricultural soils, manure management, liming and urea 

application. Different GHG emissions have been converted to CO2 equivalent for comparison.  

Table 12: Leitrim agriculture GHG emissions per category [tons CO2 eq/year] 

Category tons CO2 eq/year 
Percentage (of 

total) 

Percentage (of 

national levels) 

Enteric 

fermentation 
120,914 64.14% 1.05% 

Managed soils 50,796 26.94% 0.89% 

Manure 

management 
14,028 7.44% 0.71% 

Liming 2,004 1.06% 0.60% 

Urea application 776 0.41% 2.21% 

Total 188,518  0.96% 

Source: GEAI calculations based on existing data. 

Figure 20: Leitrim agriculture GHG emissions by category [percentage]  

  

Source: GEAI calculations based on available data 

6 . 2  S E C T O R  F E A T U R E S  

According to the data available in the last Census of Agriculture (CSO, 2010) there are around 

3,600 farms in County Leitrim (3% of Ireland). The exact surveyed number was 3,673 in 2010. 
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Primarily, farms operate in permanent pasture and/or grass silage regime, secondly in permanent 

meadow and rough grazing. Only 50 farms (1%) grow crops, fruits or horticulture.  

6.2.1 FARMING STRUCTURE 

Middle and small-hold farming is the most typical structure, as about 90% of the holdings are below 

50 hectares, a common feature in the whole Border Region. The average farm size is 25 hectares.   

Table 13: Leitrim farms per size range [hectares, 2010] 

Size [hectares] 
Number of 

farms 

 

< 10 661 

10 - < 20 1,150 

20 - < 30 792 

30 - < 50 761 

50 - < 100 276 

≥ 100 33 

Source: data adapted from Census of Agriculture, CSO, 2010  

Looking at a time trend perspective, we see that a quite substantial net drop in the total number of 

farms occurred between 1991 and 2000 (-18%), followed by a stabilisation at around 3,700 farms.  

The reduction in the number of farms was countered by an expansion of the typical holding size. 

In the 1991-2010 period, the number of bigger farms grew:  

• farms between 30 and 50 hectares rose by 45%;  

• farms between 50 and 100 hectares rose by 88%;  

• farms of more than 100 hectares rose by 200% (although they are still the minority).  

While the number of smaller farms decreased: 

• farms of less than 10 hectares were reduced by 43%;  

• farms between 10 and 20 hectares were reduced by 37% (although they are still the 

majority); 

• farms between 20 and 30 hectares were - slightly - reduced by 8%. 
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Figure 21: Leitrim farms by size, time series, (1991-2010) 

 

Source: data adapted from Census of Agriculture (CSO, 1991-2000-2010) 

The majority of farms in Leitrim (almost 70%) specialised in beef production. Altogether, livestock 

farming accounts for c.90% of all farming activities in the county. Dairy and crops production are 

marginal. 

Table 14: Leitrim farms per farm type (2010) 

Type Number 

 

Specialist beef 2,510 

Specialist sheep 519 

Mixed grazing 

livestock 

312 

Mixed field crops 267 

Specialist dairying 43 

Other 18 

Mixed crops and 

livestock 

3 

Specialist tillage 1 

Source: data adapted from Census of Agriculture, CSO, 2010  
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6.2.2 FARMERS DEMOGRAPHIC 

Starting from the year 2000, Leitrim farm owners’ age profile increased. More and more farms are 

owned by farmers of 55 years old and over (35% increase), while under 44 owners decreased by 

41%. In 2010, most of the farms (29%) were owned by farmers aged 65 years old and over, while 

only 6% were owned by farmers under 35 (CSO, 2010).  

Figure 22: Leitrim farms by age of holder, time series, (1991-2010) 

 

Source: data adapted from Census of Agriculture (CSO, 1991-2000-2010) 

6.2.3 LAND USE 

Total agricultural area used (AAU) in Leitrim is 92,155 hectares (2% of Ireland AAU), excluding 

commonage (CSO, 2010).17 It has stood quite stationary since recordings were made. 

  

 
17 AAU is the area devoted to pasture, rough grazing, silage, hay and crops, including fallow land.  
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Figure 23: Leitrim Agriculture Area Used (AAU) including commonage, time series, 1991-2010 [thousand 

hectares] 

 

Source: data adapted from Census of Agriculture (CSO, 1991-2000-2010) 

Grassland is almost the only agricultural land use in Leitrim, extending for c.92,000 ha (and by far 

the primary land use all in all). This equates to 56% of the total county area and 2.2% of national 

grassland area. Most of the grassland is allocated to permanent pasture, which remai ned stable, 

around c. 48,000 ha, during the 1991-2010 period, and expanded slowly (+14%) in the subsequent 

decade.  
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Figure 24: Leitrim main agricultural land uses, time series, 1991-2010 [thousand hectares] 

 

 

Source: data adapted from Census of Agriculture (CSO, 1991-2000-2010) 

FOCUS: HIGH NATURE VALUE (HNV) FARMING 

Land in Leitrim is not suitable for intensive farming, having a bad fertility profile 

overall, but many farms are found to comprise High Nature Value (HNV) farmland 

(Andersen, et al., 2003), which is described as agricultural land that supports 

biodiversity and conservation of species of ecological interest under the Natura 

2000 European framework. 

In Leitrim there are also very few non-intensive organic farmers, whose farmland 

responds to HNV criteria. One of them has also undertaken a bog habitat 

restoration endeavour, without receiving any compensation.  

As more and more farmers transition to HNV farming, as well as agroforestry 

and silvicultural regimes, the agriculture sector can unlock its great untapped 

potential in terms of providing ecosystem services, included climate regulation, 

while sustaining the livelihoods farmers.  
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Eco-schemes supporting HNV, agroforestry, silviculture, as well as land 

regeneration/restoration efforts, should be embedded in the next Common 

Agricultural Policy (CAP) reform. 

 

6.2.4 ANIMAL STOCK 

Figure 25: Leitrim bovine and ovine population, time series, 1991-2018 

 

Source: data adapted from CSO Database, various years.  

Total cattle population has shrunk since 1991, from around 90,000 to about 62,000 heads (-30%).  

Leitrim’s dairy cow population is the lowest in Ireland at 2,000 heads. Dairy cow number was 

decimated in the past three decades, losing 62% of the 1991 population. This substantial decline 

is in counter-tendency to the national trend.  

About 36,000 bovine heads are classified as “other cattle”, an umbrella term for every bovine that 

is not an adult female (heifers, bullocks, etc.). This population has decreased by 32% since 1991.  

Sheep population remained quite stable over the same period, slightly declining from 1991 to 2010 

and then returning to its former level in 2018.  
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6.2.5 FARMING ECONOMICS 

To assess Leitrim’s farming economic outlook, since statistics for economic figures stop at regional 

level, a farming intensity coefficient (FIC) was first calculated, expressed as livestock unit per 

hectare of agricultural land.18 Leitrim’s FIC is estimated to be 0.61 (0.61 livestock unit every farm 

hectare). This makes Leitrim’s agriculture the less intensive in Ireland.19  

Figure 26: Counties ordered by Farming Intensity Coefficient (FIC) [LSU/hectare of AAU] 

 

Source: GEAI calculations based on (CSO, 2017) and Eurostat LSU values (Eurostat, 2019) 

 
18 FIC is calculated as follows:  

Step one was to compute the total livestock unit (LSU) value at county level, Border Region level and State 

level. LSU is a standard measurement for counting and summing up livestock of different species that takes 

into account differences in live-weight. An adult dairy cow is established as the reference unit (count as one 

animal) and all the other farming animals are expressed as a percentage of that reference unit (for example, 

a sheep counts as 10% of the live-weight of a dairy cow, a female breeding sow as 50%, and so on). The 

LSU coefficients used are the Eurostat ones. All livestock was included in the compute, minus poultry.  

Step two was to divide total LSU by agricultural area used (AAU), to obtain a proxy of farming intensity.  

Step three was to compare the FIC of each Border Region county with the total Border Region FIC, in 

percentage terms. That percentage (11%) is used to downscale the figures for inputs, outputs and income 

provided by CSO for the Border Region, to Leitrim magnitude. 
19 Dublin County has a FIC of 0.59, but doesn’t qualify as a rural -driven county, since the values of LSU and 

AAU are way lower than any other county in Ireland.  
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To downscale the regional economic statistics of inputs, outputs and income to Leitrim’s farming 

magnitude, those figures were adjusted by a factor that seizes the different levels of farming 

intensity across the Border Region.20 

Figure 27: Representation of the Border Region according to the Farming Intensity Coefficient (FIC) (the 

wider the area, the more intense the farming) 

 

Source: GEAI calculations based on (CSO, 2017) and Eurostat LSU values (Eurostat, 2019) 

Our estimates indicate that Leitrim’s agriculture economic performance constitutes 11% of the 

Border Region and 2% of the State. The following charts display various indicators of the economic 

performance of the sector, following the rationale explained in the footnotes above.  

Figure 28: Leitrim agricultural products values, time series, 2010-2017 [euro million] 

 

Source: GEAI calculations based on Agriculture value of output, input and income by region  (CSO, 2010-

2017) 

 
20 To obtain this adjustment factor, Leitrim’s FIC was compared to the one calculated for the other counties 

in the Border Region, as a percentage of the total. This percentage is 11%. Hence, when using the FIC as a 

proxy (or basis) to assess agriculture economic outlook, we can conclude that Leitrim’s agriculture 

performance is 11% of the Border Region (and 2% of State).  
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Figure 29: Leitrim’s farms economic performance indicators, time series, 2010-2017 [euro 

thousand per farm] 

 

Source: GEAI calculations based on Agriculture value of output, input and income by region  (CSO, 2010-

2017) 

The last five-years-average net income, which is also called operating surplus (i.e. what remains 

in the pockets of farmers after all production costs and taxes are covered), is estimated at 11,221 

euro per farm per year. In the 2010-2017 period, farmers’ income dependency on State subsidies 

fell from 92% to 59%.21  

  

 
21 Dependency on State subsidies calculated as total subsidies (subsidies on products plus other subsidies) 

over operating surplus, times 100. 
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6 . 3  E M I S S I O N S  C A T E G O R I E S  

6.3.1 ENTERIC FERMENTATION  

Enteric fermentation refers to the digestion process of ruminant animals: diary and non-dairy cattle 

and sheep “chewing the cud”. The greenhouse gas (GHG) produced as a by-product of enteric 

fermentation is methane (CH4).22 The amount of CH4 emitted depends by livestock type and age, 

diet quality and feed intake. Pigs and other non-ruminant animals still produce CH4, though to a 

lesser extent. Enteric fermentation is the primary source of emissions in agriculture. 

Total emissions from enteric fermentation are estimated at 120,914 tons CO 2 equivalent per year. 

This equates to 64% of Leitrim total agriculture emissions and 1.05% of enteric fermentation 

emissions at national level. Suckler cow population alone (adult breeding females destined to the 

meat market) makes for more than 70% of the category emissions.  

Table 15: Leitrim enteric fermentation emissions per animal species [tons CO 2 eq per year] 

Species 
Tons CO2 

eq/year 
 

Suckler cows 85,904  

Sheep 27,282 

Dairy cows 6,451 

Horses and 

ponies 
1,007 

Pigs 127 

Mules and Asses 96 

Goats  41 

Deer 7 

Total 120,914 

Source: GEAI calculations based on available data  

 
22 CH4 is the primary GHG emitted in agriculture. It accounted for 66.2% of total Ireland agriculture emission 

in 2017 (EPA, 2019), 80% of which belongs to cattle and sheep enteric fermentation.   
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6.3.2 AGRICULTURAL SOILS MANAGEMENT  

Management of agricultural soils interferes with the natural nitrogen cycle and leads to an excess 

of nitrogen (N) emissions in the atmosphere, directly and indirectly, and to a loss of organic carbon 

content (C) in soils.23 For what concerns Leitrim, the sources of interference in the nitrogen cycle 

are (a) anthropogenic (man-made) and (b) farm animals direct nitrogen additions to soils:  24  

a. Synthetic and organic fertilizers usage;25 

b. Manure (urine and dung) deposition on pastures by grazing animals;  

Such activities disturb the natural nitrogen cycle leading to a surplus of nitrogen emissions and to 

soil organic carbon.26 

• Total emissions from managed soils in Leitrim are estimated at 50,796 tons CO2 equivalent per 

year;  

• This equates to 27% of Leitrim agriculture emissions ; 

• It also equates to 0.89% of national nitrogen emissions from managed soils; 

• 91% of Leitrim’s managed soils emissions are direct nitrous oxide (N2O) releases, the 

remainder 9% are indirect.   

• Emissions are split almost equally between fertilizers usage and manure inputs.  

• Synthetic fertilisers are responsible for 63% of fertilisers-related emissions and make for 33% 

of total category emissions. 

• Of the emissions from manure deposition on grazed land, cattle manure is the highest source, 

at 71%, of which beef cows’ manure accounts for 52%. 

 
23 Nitrogen is exchanged naturally between soils (where acts as a nutrient) and the atmosphere through the 

chemical processes of nitrification (in presence of oxygen) and denitrification (in absence of oxygen).  
24 IPCC guidelines includes other sources under “anthropogenic N inputs”, suc h as (a) sludge that flows into 

sewerage, (b) crop residues and (c) mineralised N gains in soils due to land -use change (e.g. cropland to 

grassland) and management practices (e.g. drainage). (a) and (b) were disregarded from the compute for 

not being relevant activities in Leitrim. In particular, according to last Census of Agriculture (CSO, 2010), 

there are only three hectares of cropped area in Leitrim that would be relevant to the “crop residues” 

category. Emissions from drainage, management and disturbance of organic soils (peatlands, bogs) were 

discounted due to lack of data on annual area drained/tillaged/disturbed (assumed to be zero). Thanks to 

Bernard Hyde of EPA for pointing us in the right direction regarding these issues.  
25 Synthetic nitrogen fertilizers used in Leitrim are calcium-ammonium-nitrate (CAN) and urea. There is no 

statistics about CAN and urea use at county level. Hence, their value was estimated using a parametric 

equivalence to downscale State level figures as follows: AAULeitrim : AAUState = FSNLeitrim : FSNState, where 

AAU is “Agricultural Area Used” (ha, CSO Census of Agriculture, 2010) and FSN is the synthetic fertilizer (in 

terms of kgNcontent/year). FSNState figures are downloaded from IFASTAT (International Fertilizer 

Association). A three-year average of the last three available year was taken (2014-2015-2016). In the case 

of urea, the obtained value was furtherly adjusted applying an adjustment factor of 0.33. The adjustment 

stems from consultations with local expert farmers and takes into account the low intensity of farming 

practices in Leitrim. It is compliant with the coefficient based on livestock units per hectare calculations 

(FIC), considering that Leitrim’s FIC is 0.61, or 30% of the FIC of a typical derogation intensive farm (2 

LSU/ha). Thanks to James Moran of GMIT for putting us in the right direction  regarding these issues. 
26 Agricultural soils N-based emissions are mainly found in the form of direct nitrous oxide (N2O) release  in 

the atmosphere, but also in other nitrate compounds that are formed in indirect processes of volatilisation-

redeposition, leaching and run-off. 
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Table 16: Leitrim managed soils emissions by source of nitrogen input [tons CO2eq per year] 

Source: GEAI calculations based on available data  

 

Figure 30: Leitrim managed soils emissions by source of nitrogen input [percentage of total] 

 

Source: GEAI calculations based on available data  
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6.3.3 MANURE MANAGEMENT 

Storage, treatment and spread of manure on pasture are activities that generates two types of 

emissions: methane (CH4) and nitrous oxide (N2O).  

Methane is produced by decomposing manure. The amount of CH4 released depends on the 

management technique. When stored or treated as a liquid, manure decomposes anaerobically 

(i.e. in absence of oxygen) in lagoons, ponds, tanks or pits and releases high amounts of CH4. 

Conversely, when handled as solid (i.e. stacks or piles) or spread on pasture, more oxygen enters  

the reaction and less CH4 is released.  

Nitrous oxide is emitted during storage and treatment of manure before it is applied to land or used 

otherwise. Emissions can be either direct or indirect.  

• Total emissions from manure management are estimated at 14,028 CO2eq per year; 

• This equates to 7.4% of Leitrim agriculture emissions and 0.71% of national manure 

management emissions; 

• 78% are CH4 emissions; 

• 21% are direct N2O emissions;  

• 1% are indirect N2O emissions.  

• Suckler cows alone account for more than three quarters of the total category emissions.  

Table 17: Manure management emissions by animal species [tons CO2eq per year]

Animal 

species 

Tons 

CO2eq/year 

 

Suckler cows 10,821 

Sheep 1,602 

Pigs 690 

Dairy cows 655 

Horses and 

ponies 
219 

Goats  22 

Mules and 

Asses 
19 

Total 14,027 

Source: GEAI calculations based on available data  
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6.3.4 LIMING  

Liming is the practice of adding calcic limestone to soils to reduce the acidifying effect that 

synthetic fertilizers have on mineral soils, thus improving crop health and yield. Liming leads to 

CO2 emissions as the carbonate lime dissolves and ultimately evolves into CO2 and H2O.  

Emissions from liming are estimated at 2,004 tons CO2 equivalent per year.27 This equates to 

1.06% of Leitrim agriculture emissions and 0.60% of national liming emissions. 

6.3.5 UREA APPLICATION 

Urea is used in agriculture as synthetic nitrogen fertilizer. Note that the nitrogen emissions 

associated to its use are already computed in category 2, emissions from managed soils. In this 

section, we account for the remaining CO2 emissions that urea gradually releases when deposited 

on soils, CO2 that was previously trapped during its industrial production process.  

Emissions from urea application are estimated at 776 tons CO2 equivalent per year.28 This equates 

to 0.41% of Leitrim agriculture emissions and 2.21% of national urea emissions.  

  

 
27 No activity data on annual limestone use is found for Leitrim. To estimate it, we used the following 

methodology: (1) The average of the last three years national value quantities (2015-2016-2017) was taken 

from Teagasc webpage on Soil pH & Liming (Teagasc, 2017); (2) This value was then downscaled to Leitrim 

agriculture size using the simple equivalence AAULeitrim : AAUState = LSLeitrim : LSState, where AAU is “Agricultural 

Area Used” (ha) and is taken from CSO Census of Agriculture (2010) and LS is the amount of limestone 

used as fertilizer (tons/year); (3) The obtained value LSLeitrim was furtherly adjusted using an adjustment 

factor of 0.25. This adjustment factor stems from consultations with local expert farmers, and seizes the low -

intensity of farming practices in Leitrim. It also matches with the coefficient based on livestock uni ts per 

hectare calculations (FIC), considering that Leitrim’s FIC is 0.61, or 25% of the FIC of a typical derogation -

very intensive farm (2.45 LSU/ha). Thanks to James Moran of GMIT for putting us in the right direction.  

This Final value of LSLeitrim is estimated at 4,555 tons per year.  
28 In section 2, emissions from managed soils, we already derived an estimate of urea use (in terms of kgN 

content/year) using the parametric equivalence and the adjustment factor described in footnote. In this 

section we apply the same method to obtain urea use in terms of tons/year. Final value of urea use in Leitrim 

is thus estimated at 1,058.1 tons/year.  
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WRAP-UP INFOGRAPHICS 

Figure 31: Final Leitrim agriculture emissions per source [thousand tons CO2eq/year] 

 

 

 

Figure 32: Distribution of Leitrim agriculture GHG emissions by gas [percentage] 

 

Source: GEAI calculations based on cited data  
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K E Y  P O I N T S  A N D  D I A L O G U E  

• Agriculture in Leitrim is low-intensity and close-to-nature when compared with farming systems 

in other parts of Ireland. For such reasons its GHG emissions are likely the lowest in the 

country; 

• Leitrim farming emissions are less than 1% of the national total.  

• Leitrim’s agriculture economic performance constitutes 11% of the Border Region and 2% of 

the State.  

• The last five-years-average net income is estimated at €11,221 euro per farm per year.  

Due to the predominance of beef production and livestock farming in local livelihoods and cultures, 

and a population of 62,000 cattle, farming still is the largest carbon emitter in the county, 43% of 

the total. Two-thirds of these emissions come from enteric fermentation (digestion processes of 

ruminants). The rest comes from soil management, including use of  fertilisers (organic and 

synthetic) and deposition of manure on pastures.  

However, those figures cannot be taken in isolation:   

• Leitrim farmers lead the way on the move towards low carbon impact farming, engaging more 

and more in agricultural practices that entail more sustainable uses of farming inputs (land, 

feedstuff and fertilisers); 

• Many Leitrim farms include High Nature Value land, combining farming with the provision of 

fundamental ecosystem services, like preservation of biodiversity; 

• Farms in Leitrim include hedgerows and native woodlands that sequester carbon, grassland 

which state is close-to-nature, and peatland under conservation/rewetting. 

• Agriculture emissions are entirely offset by forestland.  

Regenerative farming, High Nature Value farming, agroforestry and si lviculture are farming regimes 

that with the right combination of fine-tuned financing and planning, can deliver:  

• a just income for farmers;  

• food sovereignty and security;  

• ecosystem services, like water purification, biodiversity protection and climate regulation. 

Those regimes should be prioritized in the impending Common Agricultural Policy, in an equitable 

fashion that encourages the role of Leitrim farmers as nature guardians. 

  



© Good Energies Alliance Ireland, 2019  

 

[71] 

 

TOPICS FOR CLIMATE DIALOGUE 

1. How can farmers diversify and evolve to improve their sustainability?  

2. Could agroforestry and silvipasture provide a new income stream without being disruptive? 

3. Is High Nature Value farming viable?  What does this entail for the typical farm? 

4. Are adequate supports available under the new CAP to encourage ecological and climate-

resilient farming practices? 

5. Is there a trade-off between nature conservation-based subsidies and livestock production 

subsidies? 

6. Is there a rights and powers gap between farmers and other value-chain players? 

 

NOTE ON METHODOLOGY AND DATA SOURCES 

The inventory of Leitrim agriculture GHG emissions was put together following the 2006 IPCC Guidelines for 

National Greenhouse Gas Inventories (IPCC, 2006) as a blueprint.29  

Activity data was extracted from CSO StatBank and Leitrim Census of Agriculture (animal stocks, land uses) 

and FAOStat, IFAStat, Teagasc (fertilizers). Whenever activity data was not available at county level  (this 

was the case for fertilisers use), it was estimated using parametric equivalences and subsequently adjusted 

according to local expert opinions, validated by scientific criteria (see footnotes in respective sections for 

detailed explanation).  

As this is intended to be a singular report (not updated yearly), to avoid single-year bias in the activity data, 

national level data was processed as the average of the last three available years, whereas for county-level 

data the last available figure was used, to assess the current situation. A small fraction of livestock travels 

across counties during its life cycle, so that the stated animal population in Leitrim at a particular time might 

over-represent the actual population over a year. Consequently, a fraction of the yearly GHG emissions might 

belong to livestock that is not in Leitrim for the full year. However, inter-county livestock movements are 

estimated to be between 5% to 10% of the resident animal stock, so not much error is introduced. 

Emission factors and other input parameters (manure management fractions) were taken from last EPA 

Ireland’s National Inventory Report on Greenhouse Gas Emissions (EPA, 2019), which has developed Ireland-

specific emissions factors and input parameters for key emission categories. When in lack of specific 

emission factors and other input parameters, IPCC default figures were used.  

GHG calculations were performed using Tier 1 IPCC equations, adapted to an Irish context whenever 

possible following EPA methodology and with respect to data availability constraint s.  

Global warming potential factors for conversion of each GHG into CO 2eq were taken from the Fifth 

Assessment Report of IPCC (IPCC, 2014).  

 
29 In particular, chapter 10 “Emissions from Livestock and Manure Management” and chapter 11 “N2O 

Emissions from Managed Soils and CO2 Emissions from Lime and Urea Application” of volume 4: Agriculture, 

Forestry and Other Land Uses.  
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7 .  F O R E S T L A N D  

In this chapter we analyse the role of forested area as a natural carbon sink and give an overview 

of the forestry sector in County Leitrim. We distinguish between “forestland”, which is the 

conventional term used to describe forested area in carbon accounting standards and includes the 

below-ground and above-ground space (see glossary), from “forestry”, which describes the human 

activity that takes place on plantations, activity that could be purely commercial, purely for 

conservation or a mixture of both.  

7 . 1  C A R B O N  A C C O U N T I N G  

 

• Our estimate suggests that the current area devoted to forestland in Leitrim has the ability to 

sequester 190,174 tons CO2 equivalent (CO2eq) from the atmosphere, per year.  

• This equates to 6.3 tons CO2eq removed per hectare of forestland per year.  

In addition to the above, Leitrim forestland is a pool of carbon (C). 30  The total carbon stored  in 

Leitrim forestland is deemed to be 12.6 million tons (Forest Service, 2018). Circa 81.2% of this 

amount is in forest soils, 12.8% in the tree segment that is above ground, the remainder divided 

between the segment below ground, deadwood and litter.  

 

  

 
30 The activity of carbon dioxide (CO2) sequestration from the atmosphere and the storage of carbon (C) 

into organic matter are two different things. The same difference occurs between a flow and a stock value. 

In the case of forestland, trees (plants) do the major sequestration work as they grow, through 

photosynthesis (plant respiration). The CO2 thus absorbed (or fixated) is broken down into it s simpler 

elements by physio-chemical processes, and the carbon content is then “buried” in to the soil, until disturbed 

by land use changes. 

Carbon 
sequestration
by forestland 
per year

-190,174     
tons CO2eq
-6.32 per hectare

Human 
equivalent 
(how many 
persons are 
offset)

13,948
44% of Leitrim 
pop.

[
Money 
equivalent 
at Ireland 2020 
carbon price

€ 4.99 
million
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7 . 2  S E C T O R  F E A T U R E S  

Forest cover in Leitrim amounts to 30,061 hectares (Forest Service, 2018). This includes non-

commercial forests as well as commercial plantations (grown as a crop). The proportion of 

forestland to total land area in Leitrim is 18.9%, well above the national average of 11%. This 

makes Leitrim the most forest rich county in Ireland. 

 

Source: Department of Agriculture, Food and the Marine  

49% of forest land in Leitrim is owned by public bodies (e.g. Coillte -managed forests). 51% is 

privately-owned, 71% of which is grant-aided (Forest Service, 2018). 

7.2.1 SPECIES COMPOSITION 

Broadleaves to conifers ratio in Leitrim is 1:3, reflecting the national (averaged) proportion. In the 

County, the non-native Sitka Spruce tree is the most common species, accounting for 61.3% of 

the total standing tree stock (Forest Service, 2018), equal to around 46 million Sitka Spruce 

plants.31 

 
31 Assuming a density of 2,500 conifers per hectare, a standard rate used in the industry.  

Figure 33: Map of Leitrim forests Figure 34: Leitrim forestland by owner [percentage] 

Source: data adapted from Forest Service, 2018 
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Figure 35: Leitrim broadleaves to conifer ratio [percentage of total  forestland]

 

Source: data adapted from Ní Dhubháin, et al., 2019 

The area devoted to Sitka Spruce forestry in Leitrim is  18,427 hectares. Sitka Spruce occupies 

10% more forestland in Leitrim in comparison to the national average (61.3% vs. 51%). Among the 

conifer family in Leitrim, Sitka Spruce is by many measures the dominant one, accounting for 95% 

of the standing conifers (Forest Service, 2018). 

The broadleaf native species Birch is the second most common tree, covering 10.7% of the 

forestland, followed by Alder (4.8%). Native species in general are 4.1% percentage points more 

present in Leitrim than in rest of Ireland (30.7% vs. 26.6%) (Forest Service, 2018).

7.2.2 FOREST INDUSTRY 

The forest industry (or forestry) in Leitrim consists of silviculture (plantation establishment, 

management, thinning and logging), wood processing and timber sale. The industry receives State 

grants and subsidies. 

Silviculture in Leitrim primarily consists in the clearfelling (clear -cutting) system with mandatory 

reforestation. Rotation periods are short due to relatively fast growth rates (and high yield) of the 

dominant commercial crop, the Sitka Spruce (Ní Dhubháin, et al., 2019).32 Our estimates based on 

publicised harvesting data indicate that about 45 hectares of forestland are clear-felled yearly in 

Leitrim. Generally, 30% of the total tree volume is left on the forest ground after logging, because 

 
32 Sitka Spruce stands in Leitrim display a higher yield class than in the rest of Ireland, at 17.6 m3/ha/year 

for Coillte owned forests and 25 m3/ha/year for private owned forests. This equates to a 4% and a 18% more 

with respect to the national average, respectively (Farrelly, et al., 2009) 

Broadleaves
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it has no commercial value. However, it is likely that in Leitrim this percentage is lower, due to the 

higher class (quality) of the plants.  

The main product of Leitrim forestry industry, namely Sitka timber, is used in a range of 

applications: primarily for construction material, secondarily for pallets, fencing, packaging, paper 

and manufacturing (Ní Dhubháin, et al., 2019). When timber is transformed into durable or semi-

durable products, the CO2 captured during the tree life remains locked into the wood until the 

product decay or is burnt, as opposed to being immediately and completely released through 

combustion in the case of wood-fuels. 

Roughly 10% of the harvested pulpwood (from first thinning) is transformed by a Leitrim -based firm 

into wood-fuel and sold on the market.33 Another (small) fraction is used into the manufacturing of 

high-density fibreboard by another Leitrim firm. The rest is processed out of the county. A small 

portion of pallet wood (from later thinning) and sawlog (from clearfelling) is processed in the on ly 

resident sawmill. The remainder goes to sawmills out of the county  (Ní Dhubháin, et al., 2019). By-

products of sawmills include chips, bark and sawdust, which are partly burnt by the mills for auto -

consumption  

Forestry industry in Leitrim employs c. 230 people, 55% of which are Leitrim residents. Wood 

processing is more labour-intensive than silviculture. Gross economic value of the sector in Leitrim 

is c. €27 million, 44% of which comes from wood processing (Ní Dhubháin, et al., 2019) 

Table 18: Economic value and employment within Leitrim forestry sector 

Activity 
Economic 

value 

[million €] 

Leitrim 

resident 

employees 

Non-Leitrim 

resident 

employees 

 

Silviculture 7,1 50 25 

Wood 

processing 
11,6 77 78 

Timber sale 5,2 - - 

Grants and 

subsidies 
2,8 - - 

Total 26.7 127 103 

Source: GEAI analysis based on Ní Dhubháin, et al., 2019  

 
33 10% figure provided by the local wood-fuel firm. 
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FOCUS: THE CASE OF SITKA SPRUCE MONOCULTURES 

Commercially exploited Sitka Spruce monocultures have been the object of 

severe criticism by environmentally-concerned groups in Leitrim and in 

bordering counties. Such criticism is grounded on plenty of ecological evidences 

and reflects the general antagonism towards extensive monocultures, which: 

- cause biodiversity-poor zones by interfering with the habitat of native flora 

and fauna; 

- alter the nutrients cycle and organic matter inputs to the ecosystem, as the 

dead wood and litter is removed, leading to so il erosion; 

- provide a lesser level of ecosystem services (e.g. flood protection, water 

filtration, recreation and amenity, etc.);  

- clash with other (more sustainable) land uses; 

- pose damage to indigenous livelihoods; 

- In the long term, monocultural forest soils store less carbon compared with 

native (old-growth) woodland or close-to-nature mixed plantations.  

Ecological evidences available at www.cap4nature.com/ (CAP4Nature, 2019). 

In addition, concerns are locally raised on the ef fects of abrupt land use change 

on indigenous rural practices and culture, overuse of fertilisers and related 

impacts on water quality, and inadequate regulation regarding planting adjacent 

to housing. 

On the other hand, the North-West American species is a profitable financial 

asset, as a cash crop destined to timber market, and as an income diversification 

strategy for farmers (and non-farmers). A well-managed Sitka Spruce crop at 

high yield-class has an annual equivalent value of €566/ha. Soil and climate 

characteristics in Leitrim happen to be particularly fit for planting Sitka Spruces 

with respect to other counties as they exhibit fast-growing performance that 

generate a quick return on investment.  

On a final note, fast-growing Sitka Spruces perform better when it comes to 

removing carbon from the atmosphere, as opposed to native woodland, hence 

their utilization as a quick-return climate mitigation policy tool.  

The case requires a thorough cost/benefit analysis that begs for further studies 

to assess the net present social value of Sitka Spruce plantations and whether 

the economic gains are shared within the community.  
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K E Y  P O I N T S  A N D  D I A L O G U E  

• One-third of Leitrim forests are broadleaves. The rest are conifers. 

• The carbon sequestration rate per hectare by forests in Leitrim is deemed to be 12% higher 

than the national one. 

• Forestry industry in Leitrim consists of silviculture (plantation establishment, management, 

thinning and logging), wood processing and timber sale.  

• Forest cover in Leitrim amounts to 30,061 hectares. The proportion of forestland to total 

land area in Leitrim is 18.9%, well above the national average of 11%.  Conifer forests 

occupy 12.6% of the land, almost entirely Sitka Spruce, of which there are  around 46 

million trees. 

• About 45 hectares of forestland are clear-felled yearly in Leitrim. Generally, 30% of the 

total tree volume is left on the forest ground after logging , 10% is used for wood fuel.   

• The rest (60%) is processed, mainly for the construction industry. CO 2 captured during the 

tree life remains locked in the wood until the product decays or is burnt. 

• Severe criticism of Sitka Spruce plantations mirrors the general antagonism towards 

extensive monocultures. Additionally, concerns are locally raised on the effects of abr upt 

land use change on indigenous rural practices and culture, overuse of fertilisers and related 

impacts on water quality, and inadequate regulation regarding planting adjacent to 

housing. 

• However, Sitka Spruce grows excellently in Leitrim and is a profitable financial asset as a 

cash crop destined for the timber market and as an income diversification strategy for 

landowners. 

TOPICS FOR CLIMATE DIALOGUE 

1. Given that afforestation is most effective and quick action to sequester carbon, should we 

encourage more forestry in Leitrim? 

2. The trade-off between quick-return climate mitigation policy vs. other fundamental 

ecosystem services shall be addressed; 

3. How can farmers be encouraged to include forestry as a way of diversifying their farming 

practices, especially by planting native species and incorporating silvopasture?  

4. A County Land Use Plan should be undertaken to govern commercial plantations, 

repurposing the use of land for the common good; 
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NOTE ON METHODOLOGY 

To assess Leitrim’s forestland carbon sequestration capability, the national forestland last three -

year-average carbon sequestration rate was first downsized to Leitrim forestland cover and then 

adjusted to indigenous characteristics.34 

The first step was to downscale national sequestration rate to Leitrim forestland cover, which is 

3.9% of the national one (4345.9 *0.39=169.79). The approach adopted here is based on the 

verified assumption that forestland in County Leitrim is by and large representative of the all -island 

forest landscape.35 Forestland characteristics in Leitrim are in fact roughly homogeneous to the 

ones found in the average Irish forest regarding climatic zone, soil type, and other physiological 

features. They slightly differ in individual tree species composition (20% more Sitka Spruces) and 

yield class (c.12% higher).  

Since there is a positive relationship between yield class and carbon sequestration rate (Dewar & 

Cannell, 1992), and assuming that this relationship is linear, the carbon sequestration rate per 

hectare by forests in Leitrim is deemed to be 12% higher than the national one.36  

Hence, second step was to adjust the obtained figure to factor in the higher yield class 

(169.79+169.79*0.12=190.17).  

 

  

 
34 The national forestland carbon sequestration rate is calculated by EPA in the National Inventory Report 

(EPA, 2019). The last three-available-years average (2015-2016-2017) used in our calculations is -4345.9 

thousand tons CO2eq/year. 
35 This is the exact same approach adopted in Ní Dhubháin, et al., 2019, for the estimation of Leitrim 

forestland carbon sequestration. We added another layer as explained further to take into account Leitrim 

plantations’ specificities. 
36 The higher yield class and therefore carbon sequestration rate might be (partially) offset by the also higher 

rate of clear-felling. However, for the sake of simplicity, this offset factor has not been factored in.  
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8 .  W E T L A N D  

8 . 1  N A T I O N A L  O V E R V I E W  

The Irish wetland land-use category comprises both undisturbed wetlands (16.4% of total land-use 

in 2017) and managed wetlands (0.8%), for the extraction of peat (EPA, 2019). Virtually all wetland 

in Ireland is peatland (bogs), one of the four types of wetland ecosystem, the one that accumulates 

peat. EPA-UCD’s BOGLAND project estimates that bogs covers 20.6% of the national land area 

and that peat soils stores more than 75% of the national soil organic carbon (Renou-Wilson, et al., 

2011), which is about twice as much what is stored in forest soils.  

In Ireland there are two main types of bogs: raised bogs and blanket bogs (Atlantic or Mountain).  

Figure 36: Map of peatland in Ireland, by type 

 

Source: Connolly et al. 2009, cited in (Fernandez, et al., 2019)  
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8.1.1 BOGS AND CARBON  

Bogs are long-term carbon storage, as opposed to forests, since they have been accumulating 

carbon since the ace age. Bog vegetation (mainly moss and heater) is able to sequester carbon 

from the atmosphere via photosynthesis. Carbon uptake capacity depends on p eatland hydrology: 

bogs in good health status (restored and natural) have a water table that doesn’t fluctuates much 

in a range that is close to the surface over the majority of the year, and are covered in hydrophyte 

vegetation (plants that love wet habitat). It is estimated that an active, good status bog (i.e. peat-

forming habitat) can sequester atmospheric carbon in the range of 0.3-1.68 tons CO2 per hectare 

per year (Alonso, et al., 2012). An older study indicates a carbon sequestration figure, specific of 

UK bogs, of 2.5 tons CO2 per hectare (Pearce, 1994).  

However, the process is carbon negative only if the bog is in good health and undisturbed (i.e. 

intact or in a close-to-nature condition) so that carbon sequestration rate exceeds biomass 

decomposition rate. If the bog is disturbed, e.g. by drainage, tree planting or peat extraction, the 

rate of decomposition of the peat soil increases substantially , along with the loss of soil organic 

carbon. 37 

In history, natural bogs in Ireland have been drained to be converted into pasture and harvested 

for turf both on domestic scale and industrial scale.38  The scale and rate of human activities 

affecting bogs have dramatically increased in the 20th century. Commercial exploitation of 

peatlands is dominated by Bórd na Móna, a semi-state company whose main sites are the raised 

bogs in the Midlands. Of the original 350,000 hectares of raised bogs, only 0.5% is left, and less 

than 2.5% of the current stock is active. Blanket bogs, especially upland mountain bogs, show 

signs of better health status, and is estimated that 20-30% of the stock is active (Fernandez, et 

al., 2019). 

Between 1990 and 2017, there has been a further 8% decrease in areas covered by natural bogs 

(CORINE).39 This was largely due to an increase in conifers plantations on organic soils. Disturbed 

peatland loses the ability to catch atmospheric carbon – because the vegetation layer is removed 

– and release the soil organic carbon trapped during ages. For such reasons, wetlands in Ireland 

are a net GHG emitter, at 3 million tons CO2eq per year.40 

The vast majority of Irish wetland habitats are critically endangered by climate breakdown, in terms 

of loss of ecological functions and biodiversity, with the raised bogs in the Midlands being the most 

at risk due to change in precipitation patterns and intensity  (Renou-Wilson, et al., 2011). 

 
37 On the other hand, bogs in the natural pristine state (or restored) emit methane, as a result of the process 

of decay of organic matter. However, such emissions are not accounted under UNFCCC reporting st andards, 

where only the emissions associated with human interference are considered.  
38 It is calculated that small-scale mechanised turf-cutting alone could release around 2.3 tons of soil carbon 

per hectare from degraded peatlands (Wilson, 2008). 
39 To protect wetland ecosystem services, Ireland ratified the Ramsar Convention on Wetlands in 1985. 

Currently there are 45 Ramsar conservation sites in Ireland, a total area of c.  67,000 hectares (Wetlands.ie) 
40 This figure is the average of the last three available removals figures for wetland as reported in the last 

national inventory report (EPA, 2019). 
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8 . 2  W E T L A N D S  I N  L E I T R I M  

Our estimate indicates that more than 20% of Leitrim is covered in wetlands, and that c. 3% of all 

national wetlands are in Leitrim. Looking at the map, the most common wetland type in Leitrim is 

the blanket bog (both high level Mountain and low level Atlantic). A conservation plan published 

by the Irish Peatland Conservation Council (Foss, et al., 2001) states that there are 35,513 

hectares of blanket bogs and 5,876 hectares of raised bogs. 8,153 hectares (c. 20%) are under 

the protected area network.  

Figure 37: Leitrim bogs per type [percentage of total]  

 

Source: data adapted from (Foss, et al., 2001) 

A 2000 review of blanket bog surveys reports carried out between 1987 and 1991 (Conaghan, et 

al., 2000) noted that most of them are of low quality and in poor maintenance condition, although 

more recent field research by the National Parks and Wildlife Service has identified significant 

presence of high quality mountain blanket bog and wet heath in the upland areas to the south-east 

of Manorhamilton.  

Major bogs (protected) in Leitrim include Aghavogill, Dough/Thur Mountains, and Corry Mountain 

bog. Besides those, hundreds of minor wetlands are scattered around. 385 are plotted on the 

Wetland Surveys Ireland’s open source map.41 Some of those are under voluntary conservation-

rewetting programmes, notably the raised bog on Mount Allen Organic Farm. 

 
41 Map accessible at wetlandsurveysireland.com (Foss & Cushnell, 2012). 
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8.2.1 CARBON ACTIVITY 

It is difficult to ascertain the carbon activity of Leitrim bogs due to lack of solid updated statistics. 

Dr Peter Foss, international expert on peatland ecology, conservation and management, was 

interviewed to obtain a clearer insight. What follows is the edited transcription of his  comment. 

Bogs were utilised by human activity such as drainage, cutting of peat for domestic fuel partially 

and fully, planting forests on drained peatlands, and converting marginal bog areas to farmland 

where the peat was shallow enough.  

In the past it was possible to plant conifer forestry on bogs, much of which was grant -aided by EU 

and national forestry policies, and there was no relevant legislation to protect them. During the 

1970s, 1980s and 1990s bogs were extensively planted with conifer forests,  even though forests 

do not grow well on humid peat soils and generally perform better on mineral soils.  

The combination of peatland drainage for forestry, plus the growth of trees and the water they 

require, led to the release of soil organic carbon into  the atmosphere as increased levels of oxygen 

in drier peat allows the microbial breakdown of organic matter and the carbon it stores. In addition, 

when the bog is drained, the functioning of the bog changes dramatically, affecting its ability to 

accumulate organic matter. Bogs are natural carbon sinks as long as they have not been disturbed  

by human activity, drained or cut. Bogs grow very slowly, storing only about 1 mm of organic matter 

per year.  

As a conclusion, due to the complexity of the issue and having reviewed the existing literature, 

there is no definite answer as to whether the bogs in Leitrim are currently net carbon absorbing or 

releasing systems.42 

We acknowledge that bogs in Leitrim nowadays are undisturbed or only marginally disturbed by 

small-scale turf cutters. However, areas of peat soils have been afforested, with possibly significant 

release of soil organic carbon. Consequently, for the purpose of this report, Leitrim bogs’ carbon 

activity was considered a zero-sum activity and therefore dismissed in the calculations. 43 

  

 
42 P. J. Foss, September 2019, phone interview transcription. 
43 Applying a conservative sequestration rate and assuming only 25% of the peatland is active, we estimate 

that bogs in Leitrim could theoretically sequester c. 16 thousand tons CO2 per year.  However, we don’t have 

enough information to assert that this figure is likely.  
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K E Y  P O I N T S  A N D  D I A L O G U E  

• There are 35,513 hectares of blanket bogs and 5,876 hectares of raised bogs in Leitrim. 8,153 

hectares (c. 20%) are under the protected area network. This roughly corresponds to more 

than 20.5% of Leitrim area and represents 2.7% of all national wetlands.  

• Most of the bogs are of low quality and in poor maintenance condition, excepts to a few upland 

mountain bogs. 

• An active, good status bog (i.e. peat-forming habitat) can sequester atmospheric carbon in the 

range of 0.3-1.68 tons CO2 per hectare per year. However, the process is carbon negative 

only if the bog is in good health. If the bog is disturbed, e.g. by drainage, tree planting or peat 

extraction, the bog will become a net carbon emitter. 

• It is difficult to ascertain the carbon activity of Leitrim bogs due to lack of solid updated 

statistics about their health status. Bogs in Leitrim nowadays are undisturbed or only marginally 

disturbed by small-scale turf cutters. However, areas of peat soils have been afforested, with 

possibly significant release of soil organic carbon.  

• Consequently, Leitrim bogs’ carbon activity is considered a zero-sum activity. 

TOPICS FOR CLIMATE DIALOGUE 

• More studies are needed on the potential of local wetlands to provide carbon sequestration 

and biodiversity; 

• How do we encourage regeneration/rewetting of bogs in Leitrim and other counties? 

• New incentives for rewetting or otherwise regenerating our bogs  to be incorporated in the 

new CAP? 
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O T H E R  L A N D  U S E S  

Besides forestland and wetland, the other land categories in the LULUCF sector are grassland, 

cropland and settlement area. 

Figure 38: Distribution of land uses in Leitrim [percentage of total Leitrim area]  

 

Source: GEAI calculations based on available data 

9.1 GRASSLAND 

Notably grassland, which comprises pastures, rough grazing land, land used for hay and silage 

harvesting and unused or unimproved grassland, is the prevailing use of land in Leitrim, accounting 

for 58% of total land area (92,097 ha) - the same exact proportion it occupies at national level .  

Nation-wise, grassland is also the greatest net carbon emitter of the LULUCF sector, at 6,9 million 

tons CO2 per year.44 Due to the low-intensity of livestock farming in Leitrim, grassland in the county 

has characteristics that are close to the semi-natural grassland description by the CAP4Nature 

project (CAP4Nature, 2019).45 Among other ecosystem services that semi-natural grassland 

provides, it shows very low GHG emissions compared to intensive grassland - and, under particular 

restoration activities, it can turn into a carbon sink.  

 
44 This figure is the average of last three years for which removals are computed (2015 -2016-2017) for 

grassland as reported in the last national inventory report (EPA, 2019).  
45 Especially, the characteristics “extensive grazing” and “less than 1 livestock unit per hectare”. Chemical 

inputs are also c. 3x lower than the national average and there is a substantial species variety.   
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9.2 CROPLAND AND SETTLEMENT 

Settlement (the built environment) and cropland (land on which cultivations take place) also show 

some carbon activity - the former is a net emitter, whereas the latter is a net remover, but their 

contribution is trivial. 

FOCUS: HEDGEROWS, SCRUB AND WOODLAND (HSW) 

All the tree and non-tree sparse woody patches not included in our definition of 

forestland are classified as hedgerows, scrub and woodland (HSW). However, 

for carbon accounting purposes, HSW areas are conventionally not treated as 

an independent land category, but case-by-case included in the surrounding 

land category they happen to be situated on (e.g. in forestland, cropland, 

settlement area, etc, ...)  

HSW are a critical feature of the Irish rural landscape due to the key role they 

play in land management, and also in the often overlooked ecosystem services 

they grant (niche for biodiversity and sequestration of atmospheric carbon, to 

name two).). Leitrim has around 11,000 hectares of non-forest HWS cover 

(Black, et al., 2014). This amounts to 6.9% of Leitrim total land area and 2.4% 

of Ireland’s total HSW stock. 

Averaging the national estimates on HSW carbon sequestration potential  per 

hectare (Black, et al., 2014) and applying it to Leitrim HSW cover, we can 

estimate that Leitrim HSW could sequester 21,800 tons CO2eq per year. This is 

the equivalent of what 1,600 Leitrim residents emit yearly on average. However, 

it is likely that this figure is under-estimating the real sequestration rate of HSW 

in Leitrim, as the plant species composition is more tree-dense. Taking the 

upper-bound of the estimation, the figure goes up to 36,300 tons. 

With continued implementation of the Rural Environmental Protection Scheme 

(REPS), which among other things supports the increase of hedgerow biomass, 

HSW will provide an even larger contribution as carbon sinks.  
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