


The role of Forestry in reducing Greenhouse Gas Emissions

The 5 primary areas where carbon is stored in forestry

The trees The roots Dead leaves/ 
needles

Deadwood Forest soil

Harvested Wood Products represent an additional and important 
carbon pool. In this regard, most of the carbon is retained when 
harvested trees are converted to durable wood products (e.g. roofing, 
flooring and furniture).

A Forest Carbon Tool has been 
developed to provide forest 
owners with a user friendly way 
of getting an indication of the 
potential carbon removals 
associated with different forest 
scenarios and management 
approaches.

Check out: 
https://teagasc.ie/crops/forestry/advice/environment/forest-

carbon-tool/
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CASE STUDY ­ Aidan Maguire
Aidan Maguire is a progressive dairy beef Signpost farmer in the 
DairyBeef 500 programme, who currently farms in partnership  
with his son Luke, on 46 hectares (ha) of grassland, operating a 
dairy calf-to-beef enterprise in Navan, Co. Meath. In 2005, Aidan  
planted 14.25 ha of forests on a mineral soil, consisting of the 
following species mix: 

• Sitka spruce/larch (4.49 ha) – estimated yield class 
(productivity index) of 24 cubic metres/ha/year 

• Oak/Scots pine (2.97 ha) – thinned in 2017, ready for a  
further thinning 

• Alder (1.69 ha) – now due a thinning to favour the future 
potential crop trees, 

• Ash (5.1 ha) – The ash was impacted by ash dieback and a new
forest crop is being planned (not included in calculations).

 

Productive conifer species such as spruce can return high 
sequestration rates, especially when their harvested wood products 
are taken in account. Broadleaf forests (e.g. alder, oak), have a lower 
mean annual rate of carbon capture due to their relative growth rates 
but cumulatively remove large amounts of CO2 over their longer forest 
cycle.

Indicative sequestration rates over 2 forest rotations (cycles)*

Using the Forestry Carbon Tool, the carbon sequestration potential of this farm was 
estimated. 

                                                                   
             Species/mix                       Rotation years                           

Rate                                   
                                                         (tC02e / ha / yr)

Mean Annual
Sequestration 

                       (tC02e / ha / yr)                                

                   Total per hectare 

        Sitka spruce/larch                            37                                            16.05                                    516.9

                Oak/pine                                   120                                              3.3                                       454.9

                   Alder                                        75                                              5.04                                      471.7

*Afforestation activities result in an increase in Carbon stock as the forest grows but a decrease in stock due 
to harvest. The stock approaches a steady state after the 2nd rotation.



The role of Forestry in reducing Greenhouse Gas Emissions

The Signpost Programme is a collaborative partnership of farmers, industry and State agencies, working together for climate action. For more information 
please visit: www.teagasc.ie/signpost. The Teagasc Climate Centre is a virtual centre to co-ordinate agricultural climate and biodiversity research and 
innovation across Teagasc.

Carbon sequestration in 2024 

The productive area in Aidan’s 
forest of 8.4 ha, is estimated to have 
captured and stored over 200 
tonnes of carbon dioxide 
equivalents during 2024. It is 
important to note that this rate of 
capture and storage changes over 
time according to factors such as 
tree species, soil types, forest age, 
productivity and management 
approach.

Assumptions on carbon sequestered 
per ha in 2024: 

30.4 t CO2e / ha / yr for Sitka spruce / larch 
16.1 t CO2e / ha / yr for oak / pine 
21.5 t CO2e / ha / yr for alder

Total GHG emissions for Aidan’s farm was 522 t CO2e, with forestry offsetting an estimated  
201 t CO2e, net emissions is 321 tonnes CO2e. 

Total farm 
GHG emissions 

2024 = 

522 t CO2e

Indicative forest 
carbon sequestered in 

2024 = 

201 t CO2e

= Net Emissions 321 t CO2e
38% 

of emissions offset 
by forestry in 2024




