
Designing trees for  
the future
Trees4Future will help the forest-based sector respond to increasing 
demands for wood products and services, and to manage that also in a 
changing climate. For this purpose, the project partners will integrate, 
develop and improve major European research infrastructures in 
forest genetics and forestry research, and offer the wider research 
community access to these. The project comprises 28 partners from 
13 European countries, among these Innventia, and is funded by the 
EU 7 th Framework Programme with EUR 9 million during 2012-2015. 
Within this project, Innventia will develop measurement methods and 
offerer researchers selected access to SilviScan measurements.
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Access to efficient measurement 
facilities is crucial both in research 
and production. This is the rea-
son why Innventia has built up our 
unique Wood and Fibre Measurement 
Centre. Its instruments are crucial 
for Innventia’s research and contract 
work on optimal use of wood and 
fibres, influence of fibre properties on 
pulps and sheets, etc. The facilities 
are, however, also extensively used 
in collaborative projects in many 
other fields, such as tree improve-
ment, quality of sawn products and 
effects of climate change. Currently 
Innventia is engaged in a number of 
projects in genetics of different tree 
species. One of these is “Designing 
Trees for the Future”, Tree4Future, a 
newly started European project.

Aim of Trees4Future

Trees4Future is an Integrative 
European Research Infrastructure 
project, coordinated by INRA in 
France. The overall aim is to help 
the forest-based sector to respond 
to the increasing demands for wood 
products and services in a context 
of genetic adaptation and changing 
climatic conditions, sustainability 
and competition. The project will 
strengthen the European research 

infrastructure and it will increase 
our knowledge about the adaptation 
of forests to climate change and tree 
characteristics suited for tailor-made 
wood supply, thus optimizing the 
short and long-term exploitation of 
forest resources. 

For this purpose, 28 European 
research organizations with major 
research infrastructures in for-
est genetics and forestry research 
have joined forces. The infrastruc-
tures are integrated and improved. 
Experiences are shared. New func-
tionalities and tools are developed. 

A core part of the project is its 
Transnational Access program. 
Within this, also the wider research 
community and companies can gain 
access to a large number of these 
infrastructures, with funding from 
the EU. The project is now up and 
running since early 2012.

Wide range of expertise

The project partners represent a 
wide range of expertise: from genetic 
markers to measurement of product 
related properties, from the tree/
population scale to the forestry land-
scape scale. This is reflected also in 

In the new EU project 
“Designing Trees for the 
Future”, 28 organizations with 
major research infrastructures 
across Europe join forces to 
integrate their facilities, improve 
them and give access to them to 
the wider research community. 
Innventia contributes, with 
emphasis on measurement 
techniques.

the wide spectrum of research infra-
structures involved; see the map, 
which also indicates the nature of 
the facilities.

The further improvement of these 
infrastructures involves the develop-
ment of:
•	 A user-friendly analytical plat-

form for statistical and genetic 
data analysis 

•	 A platform for molecular analysis, 
with genetic markers and stand-
ardized laboratory protocols 

•	 A cross-European tool to iden-
tify what trees to plant to match 
future environmental conditions

•	 Compilation of data from national 
and EU environmental and genet-
ic databases, plots and resources 

•	 Integrated compatible modeling 
tools for prediction of forest wood 
resources and services 

•	 Efficient methods for characteri-
zation of wood, emphasizing tree 
adaptation and wood properties.

Free access to research facilities

As part of the Transnational Access 
program, both the forest research 
community and industries related 
to the forest-wood chain based in 

Figure 1. Locations of the infrastructures given access to: Genetic databanks, biobanks, 
laboratories, measurement instruments, models and decision-support systems, useful in a 
wide spectrum of research fields. 
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Europe can gain access to a wide 
range of specialized forest research 
infrastructures, made available by 
the project partners. 28 state-of-
the-art facilities are available within 
genetics and genomics, tree breed-
ing, wood technology and modeling/
data analysis. They include genetic 
databanks, biobanks, laboratories, 
models and decision-support sys-
tems. Researchers and other experts 
may apply for access according to the 
offers of the partners. The selected 
research groups will get their access 
costs covered by the EU. 

Role of Innventia

Innventia will contribute with expe-
riences from previous projects, 
related to for instance routines for 
sampling, sample preparation, meas-
urements of properties on many tree 
species worldwide, building of com-
patible databases, modeling and sim-
ulation. The emphasis will however 
be on measurements.

Access will be given to Innventia’s 
SilviScan instrument. The instru-
ment provides high resolution data 
about radial variations in a large 
number of wood and fibre properties, 
growth, wood formation, etc. For 
more information, see www.trees-
4future.eu/transnational-accesses/
silviscan.

Innventia will also develop new 
measurement methods in two areas: 
•	 Spiral grain of wood using x-ray 

diffraction
•	 NIR based characterization of 

surfaces using two-dimensional 
imaging.
The research is performed in coop-

eration with INRA (France), BOKU 
(Austria) and IICT (Portugal). 
Innventia’s work on the second task 
will now be briefly illustrated.

NIR imaging

New techniques are being evaluated 
for spectral mapping of surfaces. 
NIR maps may for instance provide 
information not only about differ-
ences in chemical composition or 

other properties among samples but 
also rapid information about varia-
tions within each sample. One might 
for instance from an NIR image of a 
wood disc or pith-to-bark sample be 
able to directly estimate variations 
from juvenile to mature wood in 
not only moisture content but also 
extractives, lignin, etc., as well as 
differences between earlywood and 
latewood. One might also be able 
to estimate variations in parameters 
like pulp yield and some product 
properties.  

Figure 2 shows a photo of a wood 
sample in the form of a strip from 
pith to bark previously analyzed with 
SilviScan. The sample has now been 
imaged with NIR, providing thou-
sands of NIR spectra from 30 µm 
x 30 µm squares (pixels) covering 
the total surface of the sample. To 
interpret the variations in the NIR 
images, the spectra will have to be 
combined with data from reference 
methods. We have not done that 
yet. For illustration purposes, we 
have calculated principal component 
images. In the figure the first compo-
nent is presented for the full sample 
and in further detail for a part of it 
(blue=low value, red=high value). 

The variations shown indicate that 
this technique may have a large 
potential to reveal spatial chemical 

and other variations with high reso-
lution. It would be very beneficial 
if further categories of properties 
this way could be determined from 
SilviScan samples. We might even go 
back and measure tens of thousands 
of SilviScan samples in Innventia’s 
archives and complement results 
from previous projects. But the tech-
nique is of course not limited to this 
application. It will be evaluated also 
for other materials with different 
special resolutions, allowing char-
acterization also of larger surfaces, 
such as sheets.

The expectation is that the pro-
ject Trees4Future will boost research 
in its area through more efficient 
use of existing and improved infra-
structures and shared experiences, 
bringing forth synergies and new 
ideas. And that it will result in 
new methods and knowledge useful 
in Innventia’s research and contract 
work for our clients. 

Read more on
www.innventia.com/trees4future
www.trees4future.eu

Figure 2. Photo of wood sample from pith to bark, previously analyzed with Innventia’s 
SilviScan instrument (above) and NIR images of the same sample (below). The information 
obtained is illustrated with maps showing the first principal component from a multivariate 
analysis of the NIR spectra (blue = low value; red = high value): for the full sample and for part 
of it in higher spatial resolution (pixel size 30 µm x 30 µm). 

Spatial resolution/ 
/pixel size:  
30 µm x 30 µm

pith barkPhoto

NIR PC 1
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The SilviScan instrument is the most powerful measurement system 
in lnnventia's Wood and Fibre Measurement Centre. It integrates 
3 measurement principles to provide high resolution data on radial 
variations in many properties from the same wood sample: wood density 
and stiffness, fibre width, wall thickness and coarseness, microfibril angle, 
annual rings, earlywood and latewood, vessels in hardwoods, etc.

Access to measurements with SilviScan

Radial variations in f ibre wall thickness in a Scots pine tree from Sweden and a Taeda 
(loblolly) pine of Brazil. The latewood peaks indicate the difference in growth rate and age 
between the trees 

The technology was developed at CSIRO, Australia. lnnventia has now 
many years of experiences from measurements on materials from 
numerous softwood and hardwood species. Projects have been run on all 
continents where trees grow. lnnventia may also share experiences from 
sampling, sample preparation and evaluations for projects in different 
research fields: genetics, wood formation, forestry, effects of climate 
change, pulp and paper, wood technology, etc.

Researchers and other experts may apply for free of charge 
measurements on lnnventia's SilviScan instrument. Among the proposals 
submitted, 8 research groups will be selected to benefit from one week 
of operation in the SilviScan laboratory.

See also www.innventia.com/trees4future and 
www.trees4future.eu/transnational-accesses/silviscan

Trees4Future in brief

Aim: to help the forest-based sector 
respond to increasing demands for wood 
products and services. For this purpose, 
the project partners will integrate, develop 
and improve major European research 
infrastructures in forest genetics and 
forestry research, and offer the wider 
research community access to these.

Partners: 28 organizations from 13 
European countries, among these lnnventia. 
Coordinated by INRA (France)

Funded by EU ih Pramework Programme 
(FP7) with 9 million EUR 2012-2015

Role of lnnventia: Development of 
measurement methods and offering 
researchers selected access to SilviScan 
measurements

See also www.trees4future.eu

Boosting business with science

Innventia AB is a world leader in research 
and development relating to pulp, paper, 
graphic media, packaging and biorefining. 

We generate, interpret and apply research 
results to create innovative products and 
processes. Our science-based way of 
working allows us, in cooperation with 
our customers, to enhance all or any of 
the stages in the innovation chain, from 
conception to final product, service or 
process.  We contribute thereby to our 
customers’ value creation. We call our 
approach boosting business with science.

www.innventia.com
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