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SUMMARY  
Wood modification (chemical, thermal, impregnation) represents an assortment of 
innovative processes continually being adopted in the wood protection sector. COST Action 
FP1407 (Understanding wood modification through an integrated scientific and 
environmental impact approach - ModWoodLife) was initiated in 2015, with its 4-year 
programme aiming to investigate modification processing and products design with 
emphasis on their environmental impacts. As was reported at Timber 2018, a recent task 
within COST FP1407 was to re-evaluate the current status of wood modification across the 
member countries, which resulted in a meeting in Florence, Italy, where the national status 
of wood modifications in 18 different European countries was presented. 
 
However, it became clear that activities in other European countries needed to be addressed, 
and as a result, a more extensive evaluation of wood modification processes across Europe 
was undertaken. As a result, it became clear that the original figures quoted at Timber 2018 
were considerably lower than actual production levels, which are reported herein. These 
figures suggest that wood modification is undergoing a significant increase in production 
due to demand, with levels of recent growth seemingly suggesting this will continue for the 
coming years.  
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INTRODUCTION 
On 28 November 2018, the European Commission adopted the long-term strategic vision for a 
climate neutral economy by 2050. Europe shall lead the transition to climate neutrality by 
investment in realistic technical solutions while ensuring social fairness1. This press release, 
in conjunction with the EU’s strategy for sustainability2 means that Europe will lead the 
transition to climate neutrality by investment in realistic technical solutions while ensuring 
social fairness. One of the seven strategic building blocks identified to reach net-zero 
emissions is to fully utilise the benefits of the bioeconomy, where improved utilisation of the 
biobased resources will be necessary. A transfer from carbon-intensive raw materials creates a 
large climate benefit as wood used in construction which will not only replace carbon-
intensive materials, but also function as carbon storage. The EU strategy also points out how 

                                                 

1 http://europa.eu/rapid/press-release_IP-18-6543_en.htm 

2 https://ec.europa.eu/commission/news/new-bioeconomy-strategy-sustainable-europe-2018-oct-11-0_en 
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an increased bio-economy can create up to one million new jobs in EU until 2030. This policy 
also requires greater resource efficiency and improving opportunities for lesser-used timber 
stands. 
 
The ambitious aims of climate neutrality come at a time when political drivers are also aiming 
to minimise increasing global temperatures resulting from human activities, with the 
increasing population becoming more urbanised – indeed, it is projected that 70% of the 
global population will live in urban conglomerations by the same 2050 deadline. 
 
Timber construction has long been recognised as a means of achieving low-carbon solutions 
for construction, and an increased understanding from architects and specifiers has led to 
many believing timber to be the material of choice for the 21st Century. Hence, there is a 
growing need for timber-based solutions, preferably in ways susceptible to discolouring and 
degrading organisms. Discolouration by stain and mould fungi as well as fungal, bacterial, and 
insecticidal decay is limiting the performance of bio-based building materials. Likewise, 
mould plays an important role not only in outdoor environment, but also in the building 
envelope with partly drastic impact on the indoor air quality and thus on the health of human 
beings. Furthermore, the aesthetical appearance of building components (e.g. window frames, 
cladding) can be compromised by stain, which becomes an increasing issue across Europe and 
worldwide. The timber industry is now seeking for effective methods and treatments to protect 
wood and other bio-based building materials from surface mould growth and fungal 
disfigurement because of the perceived threat of losing costumer preference. Previously this 
has been achieved through the use of wood preservation, but changes in legislation and 
increasing understanding of toxicity has led to the commercial developments of alternative 
methods. 
 
Nowadays, wood modification is referred to as a process used to improve the physical, 
mechanical, or aesthetic properties of sawn timber, veneer or wood particles used in the 
production of wood composites. Wood in this context still has is character of natural wood, 
i.e. wood modification do not include modification of dissolved wood or wood fibres. 
Modified wood is non-toxic in service and that disposal at the end of life does not result in the 
generation of any toxic residues, i.e. can be disposed at the end of a product´s life cycle 
without presenting any environmental hazards greater than those that are associated with the 
disposal of unmodified wood. Wood modification is applied to overcome weak points of the 
wood material that are mainly related to: 

• low resistance to bio-deterioration against fungi, termites, marine borers, 
• moisture sensitiveness, 
• low dimensional stability, 
• low hardness and wear resistance, 
• low resistance to UV irradiation and weathering in general, and 
• to improve aesthetic properties. 

 
WOOD MODIFICATION IN EUROPE 

 
In previous publications (Jones 2017, Jones et al. 2018) attempts were made through the 
structure of COST FP1407 to review the uses of modified wood in Europe, compared to those 
quoted earlier (Militz 2015). The 2017 review was based on the modification groupings as 
shown in Figure 1. These seemed to indicate (Table 1) that there was only a slight increase in 
the volume of modified wood being produced. 
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Figure 1: Groupings used for determining levels of modified wood 
 
Table 1: Comparison of 2015 and 2017 wood modification estimates in Europe 
 

Modification method Volume (m3) 2015 
(Militz 2015) 

Volume (m3) 2017 
(Jones et al. 2018) 

Thermal modification 300,000 309,000 
Acetylation 35,000 40,000 

Furfurylation 20,000 27,000 
Silicon Based treatments ? 15,000 

Resin impregnation ? 15,000 
other ? 5,000 

TOTAL (estimate) 350,000 - 400,000 406,000 
 
The interest in modified wood can be seen through a quick evaluation of data within the 
Scopus database, whereby the number of publications for wood preservation still represents 
the largest peak per year, with chemical modification being the second largest per year, whilst 
chemical impregnation had the lowest number of publications per year. The keywords 
“chemical impregnation” and “wood”, “chemical modification” and “wood”, and “wood 
preservation” resulted together in 5124 publications. In the searched timeframe, 2982 
publications were found with keywords “wood preservation”. The number of publications 
sharply increased until 2014, while in the past three years decreased number of publications 
can be seen. On the other hand, publications with keywords “chemical modification” and 
“wood” have been increasing throughout the analysed timeframe. In the timeframe 1990-
2016, the search resulted in 1615 publications. The publications in the field of chemical 
impregnation have been relatively constant in the past 26 years. The search with the keywords 
“chemical impregnation” and “wood” resulted in 527 publications. 
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Figure 2: Scopus publications over a range of scientific subjects related to wood treatment  
 
The 2017 results were based on the actual reported figures for 18 countries across Europe. 
This suggested there was a significant shortfall in reported figures and actual production 
levels. Hence, since data provided for Timber 2018, there has been a concerted attempt to 
identify active groups across the majority of Europe’s 45 countries (including Turkey) 
according to the United Nations listed of nations, such that responses have now been obtained 
from 31 of these. Within a new publication (Jones et al. 2019), data has been compiled per 
country, outlining manufacturing groups and respective production volumes, along with 
selected institutes undertaking key research activities (Table 3).  
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Table 2: Overview of commercial wood modification production in various European countries 
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Austria ++           

Belgium ++     ++ u.d. + u.d.     

Croatia +           

Czech Republic            

Denmark +           

Estonia ++           

Finland ++   +   +    + 

France ++       +  + + 

Germany ++  +      +   

Greece            

Hungary   +         

Ireland +           

Italy +  +    + +    

Latvia ++           

Lithuania           + 

Netherlands ++   + ++ +      

North Macedonia +           

Norway +     ++      

Poland + + + +       + 

Portugal +           

Romania +           

Russia ++  + +    + +  + 

Serbia +           

Slovakia +           

Slovenia +           

Spain ++           

Sweden +   +   +    + 

Switzerland +  + +        

Turkey ++           

Ukraine ++   +        

UK +    ++ u.d.  + ++    

 
Based on the production volumes that has been reported in COST FP1407 and further 
investigations, the annual production volumes for the nearest coming year have been 
estimated and are presented in Table 2. Thermo-hydro (TH) and thermo-hydro-mechanical 
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(THM) methods such as steaming, softening for veneer production, solid wood bending, 
veneer moulding are hereby recognised as being a form of wood modification, but are not 
included within data compiled here. 
 
Table 2: Estimated production volumes the nearest coming years for some specific types of 
modified wood 

Type of wood modification Estimated annual production 
(m3) 

Thermally modifed timber incl. aged timber 535,000 
Densified wood 2,000 

Acetylated timber incl. production under development in 
UK 

100,000 

Furfurylated timber incl. production under development 
in Belgium 

45,000 

Other chemical methods 35,000 
TOTAL PRODUCTION (2018 estimate) 717,000 

 
 

CONCLUSIONS 
Following a more detailed evaluation of European data, there is considerably more 
commercial production of modified wood than previous reported (Jones et al. 2018). This has 
been particularly influenced through the expansion of SME production, especially for 
thermally modified timbers. This increased demand is helping meet needs of architects and 
specifiers, with many treatments being used for exterior cladding finishes for CLT-based 
constructions across Europe. 
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