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1. Introduction and scope 
 

Deliverable sub-action C3.1 

 

Dataset with taxonomy of carbon stock of woods products 
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As part of sub-action C3.1, a bibliographical research has been carried out into the different 

methods of evaluating the average duration of wood products and the degree of conservation 

of the carbon stock. 

 

Photosynthesis is the process by which plants absorb carbon dioxide (CO2) from the 

atmosphere and release oxygen; a part of the absorbed CO2 is returned to the atmosphere with 

plant respiration, while a part is «blocked» in biomass as a stock (literally, deposit), in the form 

of various organic compounds. The carbon stock (C) of a plant ecosystem increases until the 

maximum limit is reached, beyond which losses due to respiration, plant mortality and external 

causes of disturbance, such as fires, hurricanes, pest attacks or pathogens, drought, balance the 

increase in C due to photosynthesis. 

In the case of a forest, when woody biomass is cut and deforested, the C remains fixed in the 

wood harvested and processed into woody forest products for the manufacture of paper and 

board, furniture, construction products, etc. , and for energy purposes. Wood products therefore 

constitute a carbon stock, with a role on the carbon cycle and the greenhouse effect.  

The duration of this stock depends on the composition of the woody products, their level of 

production-consumption and their average life, an extremely variable parameter (from the few 

months of the newsprint to the many decades of a lamellar beam). 

 

The aim of this Deliverable is to describe the main methods taken into account in the Project 

to analyse the average life span of wood products and their level of conservation of the carbon 

stock, differentiating taxonomically between specific categories of sawn wood and making a 

comparison with the reference values defined in the IPCC reports. 
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2. Methods for assessing the carbon stock in wood products 
 

The methods selected from the bibliographical researches and analysed for the purposes of the 

sub-action of the Project will be shown below. For a better understanding of the text, should 

be specified that the reference to woody products will often be present with the acronym HWPs 

(Harvested Wood Products). 

 

 

2.1 Source 1 

 

Skog, K., (2008). Sequestration of carbon in harvested wood products for the United States, 

Forest Products Journal, Volume 58, Issue 6, Pages 56 

 

The article reviews the results of Skog and Nicholson (2000). 

 

 
 

Table 1 shows the three approaches provided by the UNFCCC and the IPCC to estimate the 

contribution of HWPs to the world’s carbon stock.  

In this article the author reports how to estimate the five annual variables reported in Table 1. 

In the paragraph is described the variation of carbon depending on the life of HWP. 

 

In particular, “Equation [1] estimates, for current year t, the stock of carbon of primary product 

“i” in the end use “j”, where the primary product was originally placed in use in year T” while 

“Equation [2] estimates, for current year t, the total stock of carbon held in all primary 
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products held in all end uses that were placed in all end uses from year T = 1900 to the current 

year t. 

Equation [3] estimates, for the current year t, the change in total carbon stock in products in 

use”. 
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Table 8, in particular, reports the half-life estimated by this study for wood and paper. 
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2.2 Source 2  
 

Smyth, C.E. et al., (2014). Quantifying the biophysical climate change mitigation potential of 

Canada’s forest sector, Biogeosciences, 11, 3515–3529, 2014 

 

This article shows the same half-life values used by the IPCC. In addition, the half-life 

degradation of some products that could be destined for landfills is added. In particular, 29% 

of woody products and 56% of paper, which is assumed to have a half-life of 29 and 14.5 years 

respectively.  

 

Here is an extract from the article: 

 

Product half-lives were assumed to be 35 years for sawn wood and other solid wood, 25 years 

for panels, and 2 years for pulp and paper (IPCC, 2013a). Estimates of bioenergy emissions, 

milling efficiencies and mill residue capture were also tracked in the HWP framework. Product 

end-of-life handling was included, with 10 % of discarded product C assumed to be used for 

bioenergy, and the remainder directed to landfills. For products entering the landfill, 23 % of 

solid wood products were assumed to be degradable with a half-life of 29 years, and 56 % of 

paper products were assumed to be degradable with a half-life of 14.5 years. Landfill half-lives 

were estimated from the average of Intergovernmental Panel on Climate Change (IPCC) 

default values for dry and wet, as well as boreal and temperate climates (IPCC, 2006). Landfill 

emissions were assumed to be 50 % CO2 and 50 % CH4, with no methane capture or flaring 

(Micales and Skog, 1997; Pingoud and Wagner, 2006) 

 

 

 

2.3 Source 3 
 

Donlan J., et al. (2012) Carbon storage in harvested wood products for Ireland 1961-2009, 

Biomass and Bioenergy 46, 731-738 

 

This article reports half-life estimates for Ireland. As can be seen, the sources are taken from 

the two main works on HWP: the IPCC’s LULUCF manual and Skog KE, Nicholson, GA, 

2000. 
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[18] IPCC National Greenhouse Gas Inventories Programme. Tech support unit. Good Practice 

Guidance for Land Use, Land Use Change and Forestry (GPC for LULUCF). Hayama, Japan: 

Inst for Global Environmental Strategies; 2003. 

[19] Skog KE, Nicholson GA. Carbon sequestration in wood and paper products. USDA Forest 

Service; 2000. Gen Tech Rep RMRS-GTR-59 

 

 

2.4 Source 4 
 

Braun, M., et al. (2014). Apparent Half-Life-Dynamics of Harvested Wood Products (HWPs) 

in Austria: Development and analysis of weighted time-series for 2002 to 2011: Forest Policy 

and Economics 63, 28-34 

 

In this article the half-lives of HWPs in Austria has been reported, and the equations that have 

been used to derive them. As can be seen also in the previous work (Donlan et al, 2012) the 

half-lives and the calculation equations vary greatly depending on the reference categories of 

HWP that are taken into account and the economic and geographical context of reference.  
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2.5 Source 5 
 

The most authoritative source among all those analyzed is the Intergovernmental Panel on 

Climate Change (2003), Good Practice Guidance for Land Use, Land-Use Change and 

Forestry.  

 

In the LULUCF manual, the IPCC reports the default values to be used as half-life of the HWP: 

these are obviously values extracted from other studies.  

As you can see in the table below the values are very variable, depending on the categories of 

HWP that are taken into account and depending on the reference state. 
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2.6 Source 6 
 

The last source that has been analysed is Council and European Parliament Decision 

529/2013/EU on accounting rules on greenhouse gas emissions and removals resulting from 

activities relating to land use, land-use change and forestry and on information concerning 

actions relating to those activities 
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In particular, mention is made of Article 7 (Accounting rules for harvested wood products), 

which specifies: 

 

 

(…) 

2. In accounts pursuant to Article 3(1), (2) and (3) relating to harvested wood products, 

Member States shall reflect emissions and removals resulting from changes in the pool of 

harvested wood products falling within the following categories using the first order decay 

function and the default half-life values specified in Annex III:  

 

(a) paper;  

 

(b) wood panels;  

 

(c) sawn wood.  

 

Member States may supplement those categories with information on bark, provided that the 

available data is transparent and verifiable. Member States may also use country-specific sub-

categories of any of those categories. Member States may use country-specific methodologies 

and half-life values instead of the methodologies and default half-life values specified in Annex 

III provided that those methodologies and values are determined on the basis of transparent 

and verifiable data and that the methods used are at least as detailed and accurate as those 

specified in Annex III. For exported harvested wood products, country-specific data refers to 

country-specific half-life values and harvested wood products usage in the importing country. 

Member States shall not use country-specific half-life values for harvested wood products 

placed on the market in the Union that deviate from those used by the importing Member State 

in their accounts pursuant to Article 3(1), (2) and (3). 

 

Harvested wood products resulting from deforestation shall be accounted for on the basis of 

instantaneous oxidation. 

 

(…) 

6. The Commission shall be empowered to adopt delegated acts in accordance with Article 12 

to revise the information specified in Annex III in order to reflect changes in acts adopted by 

the bodies of the UNFCCC or the Kyoto Protocol or of agreements deriving from or succeeding 

them. 
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In the context of Annex 3 to that Decision, in addition to the presentation of the decay function 

to be used at State level for the calculation of the loss of the carbon stock over time, the "half-

life" values are also specified for sawn timber, panels and fibre, respectively: 

 

• Sawn wood: 35 years (resulting in a life span of 70 years) 

• Wood panels: 25 years (resulting in a life span of 50 years) 

• Paper: 2 years (resulting in a life span of 4 years) 
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3. Conclusion  
 

The bibliographical research carried out has allowed the identification of the life span of wood 

products (HWPs) and therefore of the carbon stored in them. 

 

This phase has been preparatory to the development of the technical methodology on the 

estimate of the stored carbon in wood products. 

 

 


