
Research needs for European species in a scenario of 
increasing structural wood demand for building

Vanesa Baño, Uwe Kies, Patrycja Zaton

vanesa.bano@innovawood.eu

https://www.sumfak.unizg.hr/en/science-and-international-cooperation/conferences/icwst-2023/
mailto:vanesa.bano@innovawood.eu
https://cordis.europa.eu/project/id/101081788


2

eufore.eu

info@eufore.eu

@eufore_project  

Funded by the European Union. Views and 
opinions expressed are however those of the 
author(s) only and do not necessarily reflect 
those of the European Union. Neither the 
European Union nor the granting authority can 
be held responsible for them.

The project  builds  a sustainable,  transnational,  
co- creative  environment  to  define,  implement  
and evaluate  a research  and innovation  (R&I) 
agenda and roadmap  for  the  forest - based  value  
chains  in Europe .

2

https://cordis.europa.eu/project/id/101081788


1. INTRODUCTION

 1.1. InnovaWood presentation

 1.2. New European Bauhaus

 1.3. Wood construction

 1.4. Forests and climate change

2. STATE OF THE ART AND RESEARCH NEEDS

 2.1. Timber structures

 2.2. Wood grading

 2.3. Research needs

3. CONCLUSIONS

Contents

3



The European network for 

wood science, technology 

and education

InnovaWood general presentation
October 2023 | bit.ly/iwpres2023

SHARE | CONNECT | INFLUENCE

4

http://bit.ly/iwpres2023


Members map 2023
bit.ly/iwnetwmap

5

http://bit.ly/iwnetwmap
https://www.esb-campus.fr/
http://www.fcba.fr/
https://www.nibio.no/en
https://norsus.no/en/om-instituttet/
https://www.enstib.univ-lorraine.fr/
https://www6.inrae.fr/gdr-sciences-du-bois/Presentation/Accueil-general
http://www.cirad.fr/
https://taltech.ee/en
http://www.luke.fi/
http://www.xylofutur.fr/
http://www.ctfc.cat/?lang=en
https://boku.ac.at/en/map/holztechnologie/
https://www.holzcluster-steiermark.at/
https://www.wood-kplus.at/de
https://www.woodwize.be/nl/
https://www.ugent.be/bw/dfwm/en/research/woodlab
https://www.wood.be/#wie-zijn-we
https://www.hogent.be/
https://www.gembloux.uliege.be/cms/c_4190070/fr/gembloux-le-campus-de-gembloux
https://www.sumfak.unizg.hr/
https://www.czu.cz/en/r-9187-faculties-and-other-parts
https://mendelu.cz/en/?lang=en
https://www.teknologisk.dk/
https://www.thuenen.de/en/hf/
https://www.uni-hamburg.de/
https://www.mmi.rwth-aachen.de/en/#inner-content
https://www.wald-und-holz.nrw.de/
https://www.uni-goettingen.de/en/67096.html
https://www.wki.fraunhofer.de/en.html
https://www.th-rosenheim.de/en/
https://clube.gr/en/about/
https://www.luxinnovation.lu/cluster/luxembourg-wood-cluster/?utm_source=woodcluster.lu&utm_medium=301
http://www.fdtme.ukim.edu.mk/
https://www.tudelft.nl/en/
https://www.shr.nl/
https://www.treteknisk.no/
http://uni-sopron.hu/kezdolap
https://www.gmit.ie/bachelor-of-science-honours-in-furniture-design-making-and-technology
https://www.tudublin.ie/
https://www.cosmob.it/
https://www.enaiplombardia.eu/
http://www2.ivalsa.cnr.it/
https://catas.com/en-GB/page/technical-contacts
https://www.llu.lv/
https://www.bg.ac.rs/en/members/faculties/FF.php
https://df.tuzvo.sk/
https://innorenew.eu/
https://www.bf.uni-lj.si/en/
https://lnu.se/en/
https://liu.se/
https://www.ri.se/sv
https://www.slu.se/en/departments/forest-biomaterials-technology/
https://www.ltu.se/
https://www.bfh.ch/ahb/en/
https://www.bregroup.com/
http://bc.bangor.ac.uk/
https://itd.lukasiewicz.gov.pl/en/institute/about-us/institutes-mission
https://www.ihd-dresden.com/en/home/
https://www.tecnalia.com/
https://cesefor.com/esa
https://cfpimm.pt/
https://www.ipv.pt/guide/
http://www.isa.ulisboa.pt/en/cef/about
https://www.aidimme.es/
https://www.inia.es/Pages/Home.aspx
http://www.cetem.es/
https://www.xamk.fi/en/frontpage/
https://www.cetemas.es/en/
https://baskegur.eus/
https://skylark.up.poznan.pl/en/
https://www.tum.de/en/
https://www.luxinnovation.lu/cluster/luxembourg-wood-cluster/?utm_source=woodcluster.lu&utm_medium=301
http://www.bc.bangor.ac.uk/
http://www.ihd-dresden.de/
https://en.wikipedia.org/wiki/New_Zealand
https://en.wikipedia.org/wiki/Australia
https://www.fwpa.com.au/
https://www.scionresearch.com/general/home
http://www.isa.ulisboa.pt/en/cef/about
https://en.wikipedia.org/wiki/Portugal
https://cfpimm.pt/
https://www.ipv.pt/
https://en.wikipedia.org/wiki/Austria
https://en.wikipedia.org/wiki/Czech_Republic
https://en.wikipedia.org/wiki/Hungary
https://en.wikipedia.org/wiki/Slovakia
https://www.wood-kplus.at/de
https://boku.ac.at/en/map/holztechnologie/
https://www.holzcluster-steiermark.at/
https://df.tuzvo.sk/
http://uni-sopron.hu/kezdolap
https://mendelu.cz/en/?lang=en
https://www.czu.cz/en/r-9187-faculties-and-other-parts
http://www.luke.fi/
https://taltech.ee/
https://en.wikipedia.org/wiki/Finland
https://en.wikipedia.org/wiki/Estonia
https://en.wikipedia.org/wiki/Latvia
https://en.wikipedia.org/wiki/Poland
https://itd.lukasiewicz.gov.pl/en/institute/about-us/institutes-mission
https://www.llu.lv/en
https://en.wikipedia.org/wiki/Croatia
https://en.wikipedia.org/wiki/Greece
https://en.wikipedia.org/wiki/Italy
https://en.wikipedia.org/wiki/Serbia
https://en.wikipedia.org/wiki/Slovenia
https://en.wikipedia.org/wiki/North_Macedonia
https://www.bf.uni-lj.si/en/
http://www.fdtme.ukim.edu.mk/
https://www.sumfak.unizg.hr/
https://clube.gr/en/about/
https://www.bg.ac.rs/en/members/faculties/FF.php
http://www2.ivalsa.cnr.it/
https://www.cosmob.it/
https://catas.com/en-GB
https://en.wikipedia.org/wiki/Belgium
https://en.wikipedia.org/wiki/Netherlands
https://en.wikipedia.org/wiki/Luxembourg
https://www.shr.nl/
https://www.tudelft.nl/en/
https://www.wood.be/#wie-zijn-we
https://www.ugent.be/bw/dfwm/en/research/woodlab
https://www.woodwize.be/nl/
https://www.hogent.be/
https://www.gembloux.uliege.be/cms/c_4151147/fr/gembloux-a-propos
https://en.wikipedia.org/wiki/United_Kingdom
https://en.wikipedia.org/wiki/Ireland
https://www.tudublin.ie/
https://www.gmit.ie/
https://www.bregroup.com/
https://skylark.up.poznan.pl/en/
https://www.tecnalia.com/
http://www.cesefor.com/
https://en.wikipedia.org/wiki/Spain
http://www.cetem.es/
http://www.ctfc.cat/?lang=en
https://www.aidimme.es/
https://www.inia.es/Pages/Home.aspx
https://www.esb-campus.fr/
http://www.fcba.fr/
https://www.enstib.univ-lorraine.fr/
http://www.cirad.fr/
https://en.wikipedia.org/wiki/France
http://xylofutur.fr/
https://www6.inrae.fr/gdr-sciences-du-bois
https://en.wikipedia.org/wiki/Switzerland
https://www.bfh.ch/ahb/en/
https://www.cetemas.es/en/
https://baskegur.eus/
https://en.wikipedia.org/wiki/Germany
https://www.thuenen.de/en/hf/
https://www.wki.fraunhofer.de/en.html
https://www.th-rosenheim.de/en/
https://www.wald-und-holz.nrw.de/
https://www.tu-braunschweig.de/iwf/fup/ft
https://www.uni-goettingen.de/en/67096.html
https://www.uni-hamburg.de/
https://www.mmi.rwth-aachen.de/en/#inner-content
https://www.tum.de/en/
https://en.wikipedia.org/wiki/Denmark
http://www.nibio.no/
https://www.treteknisk.no/
https://en.wikipedia.org/wiki/Norway
https://www.ostfoldforskning.no/
https://en.wikipedia.org/wiki/Sweden
https://lnu.se/en/meet-linnaeus-university/
https://www.slu.se/en/departments/forest-biomaterials-technology/
https://www.ltu.se/
https://www.ri.se/sv
https://liu.se/
https://www.teknologisk.dk/
https://www.xamk.fi/en/frontpage/
https://innorenew.eu/
https://www.cetemas.es/en/


6

EU projects & initiatives
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Climate crisis
Built environment (construction, usage, renovation and demolition)
~40% of global emissions (expected to double by 2060)
Global human-made mass exceeds all living biomass

Urbanization & population growth Megacities

Elhacham et al. 2020 

https://www.nature.com/articles/s41586-020-3010-5 

European Commission, 2020. Ɉϥn focus: Energy Efficiency in Buildings.ɉ Brussels7

https://www.nature.com/articles/s41586-020-3010-5
https://doi.org/10.5281/zenodo.7870473
https://commission.europa.eu/news/focus-energy-efficiency-buildings-2020-02-17_en


EU policies affecting building with wood

Å European Green Deal (2019)

Å Renovation wave (2020)

Å Circular Economy Action Plan (2020)

Å Fit for 55 package (2021)

Å Carbon Removals Certification Regulation (CRC, 2022)

Å Construction Products Regulation (CPR revision, 2022)

Å Energy Performance of Buildings Directive (EPBD 2018, recast 2023)

Å EU Taxonomy Environmental Delegated Act (Taxonomy, 2023)

Å New European Bauhaus (2020): a novel co-creation approach
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New European Bauhaus (NEB)
Values & principles

European 
Green Deal 

Built Environment

European Commission, 2023. ɈNew European Bauhaus Compass.ɉ Brussels 9
Photo: BUGA Wood Pavilion© European Union, 2022

https://doi.org/10.5281/zenodo.7870473
chrome-extension://efaidnbmnnnibpcajpcglclefindmkaj/https:/new-european-bauhaus.europa.eu/system/files/2023-01/NEB_Compass_V_4.pdf


basajaun-horizon.eu 
ecorefibre.eu | digineb.eu
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Å InnovaWood - Network of wood research, innovation, education

Å European Panel Federation (EPF) 

Å European Confederation of Woodworking Industries ( CEI-Bois)

Å European Organisation of the Sawmill Industry (EOS) 

Å European Federation of Building and Woodworkers (EFBWW)  

Å InnoRenew CoE
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wood4bauhaus.eu

http://www.basajaun-horizon.eu/
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basajaun-horizon.eu 
ecorefibre.eu | digineb.eu

Cities as carbon sinks
Forest-construction chain as a major carbon pump

Built environment

© Kies, Heräjärvi, Garcia et al. 2022 (modified)

Skills & education

Circular
 

Economy

CO2

O2

Forest management Long-life wood products

Digitalisation
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basajaun-horizon.eu 
ecorefibre.eu | digineb.eu

10 Policy recommendations & 
Research needs/priorities
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1. Upscale the rate of renovation and new build , incl. social housing

2. Carbon removal, carbon storage and substitution benefits of 
long-life biomaterials should be quantified, incentivised and rewarded

3. Hybrid engineered wood products & building systems need to be 
enhanced towards higher circularity & sustainability: reuse, 
remanufacture, design -for-disassembly, recovery, resource use

4. Digitalisation for more prefabrication and smart manufacturing in

5. Secure the supply for wooden raw materials and tree species

6. Enhance wood recycling, gain access to post-consumer wood

7. Future skills and education , create new jobs

8. Recover traditional knowledge , techniques, cultural heritage

9. Human well-being and health, benefits from regenerative design

10. Transdisciplinarity and open innovation with all relevant disciplines W4B, 2021. bit.ly/w4bpr  | bit.ly/w4brn   

wood4bauhaus.eu

http://www.basajaun-horizon.eu/
https://bit.ly/w4bpr
https://bit.ly/w4brn
http://www.wood4bauhaus.eu/


In Europe, timber structures can mainly be found in 
residential housing and long -span structures
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© V. Baño 2022. OAK Ingeniería, MACA, UruguayMedia Madera Ingenieros Consultores , Amorebieta bridge, Spain

Baño, V., Domenech, L., Mazzey, C., Vieillard, T., & Journot, J. B. (2023). HARDWOOD GLULAM IN COMPLEX STRUCTURES: DESIGN AND CONSTRUCTION OF THE MACA MUSEUM IN 
URUGUAY. Proceedings from the 13th World Conference on Timber Engineering 2023, 4730. https://doi.org/10.52202/069179 -0575

Media Madera Ingenieros Consultores , Amorebieta bridge, Spain. www.mediamadera.com
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Trends in timber structures

Taller multistorey 
timber buildings

Basterra A, Baño V, López G, Vallelado P, García I, Moltini G, Cabrera G. 2022. Application and dissemination of innovative solutions for the promotion of mid -rise timber 
construction in the SUDOE area: Identification and Analysis. DOI 10.5281/zenodo.7692174

Changes in how 
buildings are designed 

and built

Some of them are 
inadvertently reducing 

structural safety

Needs to improve 
sustainability

Lawrence, Andrew, Ishan Abeysekera, and Andrew Smith. 2023. ɈAs Structural Engineers, Safety Must Be Our Highest Priority.ɉ https://Www.Arup.Com/Perspectives/as-
Structural -Engineers-Safety-Must-Be-Our-Highest-Priority#, 2023
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Basterra A, Baño V, López G, Cabrera G, Vallelado P. 2023. Identification and Trend Analysis of Multistorey Timber Buildings in the SUDOE Region. Buildings 2023, 13(6), 
1501; https://doi.org/10.3390/buildings13061501

Ratio wood m3/built m 2 in mid-rise buildings (ES, PT, FR)

0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9

Apartments in Cavallers

Adoma social housing

Residential building in Granada

Entrepatios Las Carolinas cohousing

Hondarribia sponsored housing

Redbridge School

La Borda residence

ARV8 residence

La Balma residence

Cirerers residence in Roquetes

Impulso Verde building

Cornellá sponsored housing

6x6 block residence

Wittywood office building

Hyperion residence

Our-Shelves-Houses (OSH) residence2023

2022

2021

2019

2018

2015

2013

56%31%

13%

Wood species

Spruce Douglas fir Radiata pine
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Coniferous species 
predomination 

(mainly Picea abies L.  
and Pinus sylvestris L.) 

Avitabile, V, Baldoni E, Baruth  B, and Bausano G. 2023. ɈBiomass Production, Supply, Uses and Flows in the European Union.ɉ EC JRC. https://doi.org/10.2760/484748.

Most significant 
broadleaves: 

Quercusspp. and 
Fagus sylvatica L. 

(in northern regions 
Betulaspp.)

Tree species available for use
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Under  this scenario, the availability of species commonly  used in wood construction  (e.g. spruce from  Central Europe) and their  

properties  may be affected in the coming years and the matrix  of species available for  structural  use might  vary.

Climate change impacting on forests

Lindner, Markus, and Hans Verkerk. 2021. ɈKey Questions on Forests in the EU: How Has Climate Change Affected EU Forests and What Might Happen Next?ɉ EFϥ Forest 
Questions Blog. Https://Efi.Int/Forestquestions/Q4. 2021
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State of the art of the European wood 
species available nowadays for structural 
purposes

Needs for additional research to 
boost the efficient use of structural 
wood in the construction sector
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Timber structures 
value chain

Structural design 

Wood grading Construction:
off-site prefabrication

& on-site assembly

Engineered Wood 
Products (EWP)

Architectural 
design 

Eurocode 5

CNC machining

© Simonin, 2021

BIM modelling

Baño, 2021

Basterra et al. 2022

Basterra et al. 2022

Microtec , 2021
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Baño, 2012



Structural design 

Wood grading Construction:
off-site prefabrication

& on-site assembly

Engineered Wood 
Products (EWP)

Architectural 
design 

Eurocode 5

CNC machining

@ Simonin, 2021

BIM modelling

Baño, 2021

@ Basterra et al. 
2022

@ Basterra et al. 
2022

@ Microtec , 2021

CEN TC 124. 

TIMBER STRUCTURES

CEN TC 250. EUROCODES

SC5. Eurocode 5. Design of timber structures

CEN TC 124. Timber Structures. Brussels

21

Timber structures 
value chain

CEN TC 250/SC5. Eurocode 5: Design of timber structures . Brussels

https://doi.org/10.5281/zenodo.7870473
https://standards.cencenelec.eu/dyn/www/f?p=205:7:0::::FSP_ORG_ID:6106&cs=1F3D22C74E26D8E899D9C80E4784572E2
https://standards.cencenelec.eu/dyn/www/f?p=205:7:0::::FSP_ORG_ID:6459&cs=111FAD3CAB95FCD1866E2EF0C9CF18C8D


Wood grading

Engineered Wood 
Products (EWP)

CNC machining

@ Simonin, 2021

@ Microtec , 2021

CEN TC 124. 
TIMBER STRUCTURES

WG1. Test methods

WG2. Solid timber

WG3. Glued laminated timber

WG4. Connectors

WG5. Prefabricated walls, floors and roofs

Strength-graded structural  timber  with rectangular  cross-section

Determination  of the physical and mechanical properties

Glulam (GLT), Cross-laminated  timber  (CLT), Laminated veneer lumber  (LVL), Structural  

finger-jointed  jointed  timber ; Glued solid timber

Nails, staples,screws, dowels, bolts, steel shear plates, split ring connectors, tooth plate 
connectors, punched metal plate fasteners and nailing plates

Trusses for  roofs, walls and floors, frames, composite  beams and girders; framing 

members  

22

Timber structures 
value chain

Adapted from CEN TC 124. Subcommittees and working groups.  Brussels

https://doi.org/10.5281/zenodo.7870473
https://standards.cencenelec.eu/dyn/www/f?p=205:29:0::::FSP_ORG_ID,FSP_LANG_ID:6106,25&cs=1AAB5C07EE7F9915633CC5A14CC21B772#1


Structural design 

Construction:
off-site prefabrication

& on-site assembly

Architectural 
design 

Eurocode 5

BIM modelling

Baño, 2021

@ Basterra et al. 
2022

@ Basterra et al. 
2022

CEN TC 250. EUROCODES
SC5. Eurocode 5. Design of timber structures

Draft prEN1995-1-1:2023. Part-1-1. General rules and rules for buildings
Draft prEN1995-1-1:2023. Part 1-2. Structural fire design
Draft prEN1995-1-1:2023. Part 2. Bridges
Draft prEN1995-1-1:2023. Part 3. Execution
(confidential for CEN TC 250/SC5) 

WG1. Cross-laminated timber

WG2. Timber-concrete composites

WG3. Cluster Eurocode 5

WG4. Structural fire design

WG5. Connections and fasteners

WG6. Timber bridges

WG7. Reinforcement

WG8. Seismic design
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Timber structures 
value chain

Adapted from CEN TC 250/SC5. Subcommittees and working groups.  Brussels

https://doi.org/10.5281/zenodo.7870473
https://doi.org/10.5281/zenodo.7870473
https://standards.cencenelec.eu/dyn/www/f?p=205:29:0::::FSP_ORG_ID,FSP_LANG_ID:6459,25&cs=1EC18F73A81E2AB9D77A6846EA863228C#1
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Sawn softwoods and hardwoods production 

(developed from FAOSTAT database 2023)

2
0

3
0

Annual
rate
+1.8%

Sawnwood

The construction  sector consumes 
most  sawn softwood  produced  in 
Europe (EOS 2023)

In 2022, sawn softwood  species 
represented  92% of the total  
sawnwood production  and hardwood  
species 8%

Only a few species are available for  
structural  purposes  in Europe

Global softwood  production  is 
expected to increase at an annual rate 
of 1.8% by 2030, with 50% of the wood 
volume destined  for  construction  
purposes  as a substitute  for  steel, 
concrete  and masonry
(2022-2030: +15%) 

24

EOS European Organisation of the Sawmill ϥndustry. 2023. ɈANNUAL REPORT 2022-2023 OF THE EUROPEAN SAWMILL INDUSTRYɉ. https://eos -oes.eu/annual-reports/  

https://eos-oes.eu/annual-reports/


Wood

NDT

Visual 
grading

Machine 
grading

Static
testing

Bending

tests

Tension 
tests

Relationship

StrengthclassesVisual grades IP

Wood grading

25

Microtec , 2021Baño 2014 Baño 2015 Cesefor
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Wood grading

26
Adapted from EN 338: 2016. Structural timber - Strength classes

https://standards.cencenelec.eu/dyn/www/f?p=CEN:110:0::::FSP_PROJECT,FSP_ORG_ID:35878,6106&cs=123DFC79F13D4980E3376AD907CB77F3D


76
tree species

in the
EU Atlas

EC JRC, 2016. The European Atlas of Forest Tree Species. https://forest.jrc.ec.europa.eu/en/european -atlas/atlas-download -page 
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Available 
for use 

(graded)

8
Softwoods

EU-27

Visual grading

9
Hardwoods

27
FprEN 1912: 2023. Structural Timber - Strength classes - Assignment of visual grades and species (under approval)

Avitabile, V, Baldoni E, Baruth  B, and Bausano G. 2023. ɈBiomass Production, Supply, Uses and Flows in the European Union.ɉ https://doi.org/10.2760/484748.

Strength classesC & D

Softwoods Strength classes

C T

Abiesalba CNE Europe, Northern Europe, FR, IT, SI, 
IE

AT, CZ, DE, SI, SK

Larix decidua CNE Europe, Northern Europe, FR, IT AT, CZ, DE, IT

Picea abies NE Europe, Northern Europe, SI, FR, IT, SK AT, CZ, DE

Pinuspinaster FR, ES, PT -

Pinusradiata ES

Pinussylvestris CNE Europe, Northern Europe, ES, FR AT, CZ, DE, PL

Pinusnigra, ssps. 
laricio/Salzmannii/
nigra

FR, IT, ES -

Pseudotsuga
menziessii

DE, IT, AT, FR AT, BE, DE

Hardwoods Strength classes

C D T

Acer pseudoplatanus - DE -

Castaneasativa FR IT, ES -

Eucalyptusglobulus - ES -

Eucalyptusnitens - - ES

Fagussylvatica - IT, FR, BE, DE -

Fraxinusexcelsior - DE -

Populusx canadensis FR - -

Populusnigra DE - -

Quercus robur/petraea - FR, BE, DE -

https://forest.jrc.ec.europa.eu/en/european-atlas/atlas-download-page
https://standards.cencenelec.eu/dyn/www/f?p=CEN:110:0::::FSP_PROJECT,FSP_ORG_ID:67517,6106&cs=1F5A853C292A5FBD4646E821DF5BD1871
https://op.europa.eu/en/publication-detail/-/publication/993be4a7-b74c-11ed-8912-01aa75ed71a1/language-en
https://op.europa.eu/en/publication-detail/-/publication/993be4a7-b74c-11ed-8912-01aa75ed71a1/language-en
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