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When the second year of Mistra Digital Forest 
began in 2020, no one could have imagined 
what major changes we would be facing. Just as 
was the case in society in general, new ways of 
working were quickly adopted to ensure that 
research momentum was maintained, and at the 
same time avoiding the spread of infection.

Lead-time for a new vaccine is typically said to be 
15 years. The fact that the research community, 
in collaboration with the pharmaceutical compa-
nies, developed several high-performance vac-
cines in less than a year makes us wonder about 
the major progress that is possible, when we are 
decisive and determined. What revolutionary 
changes do we want to see in Swedish forestry?

Mistra's research programme will contribute 
to addressing major societal challenges, and to 
creating the conditions for a good living environ- 
ment. We do this at Mistra Digital Forest, by 
developing digital technology for increased 
efficiency and sustainability in Swedish forestry. 
The programme helps to increase the availability 
of high-resolution information about the forest, 

Digital solutions create  
great opportunities for the  
forestry value chain

and develops tools for managing and evaluating 
that information. With the help of digital tools 
and high-quality data, there are good opportuni-
ties to increase knowledge and understanding of 
the complex issues that characterise sustainable 
development.

We are in a good position in  
Sweden to lead the digitalisation  

work in forestry, and Mistra Digital 
Forest is to be a platform for  

that development.

It is interesting, and gratifying, that funding was 
granted for similar programmes in both Finland 
and Norway in 2020. We need more, talented 
researchers driving development, and it will be 
exciting to see what groundbreaking changes  
we can create together in the years ahead.

Sverker Danielsson
Programme Director, Mistra Digital Forest
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The Mistra Digital Forest research program aims to contribute to the transformation of our society to a 
circular bioeconomy. The vision is to create digital solutions for a sustainable and efficient forest-based 
bioeconomy and the mission is to explore and create enablers for realising a digital
forestry value chain.

The research is conducted in four work packages – Forest facts, Efficient forestry, Forest and forest  
products values and Coordination and communication.

Program host is The Swedish Forest Industries Federation and program partners are BillerudKorsnäs, 
Holmen, SCA, Stora Enso, Sveaskog, Södra, IVL Swedish Environmental Research Institute, KTH Royal 
Institute of Technology, Skogforsk, Swedish University of Agricultural Sciences (SLU) and Umeå University. 
The research program is funded by Mistra, and the participating partners.

Read more: www.mistradigitalforest.se
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Digital solutions do real good
The rapid development of digitalisation can perhaps be seen as the oppo-
site of the long cycle times of Swedish forestry. However, both digitalisation 
and forestry have a lot in common and above all, they are both important 
keys to finding solutions to the climate crisis.

Since the autumn of 2020, Viveka Beckeman 
has been CEO of the Swedish Forest Industries 
Federation, the professional body that hosts the 
programme for Mistra Digital Forest. She believes 
in development rather than in romanticising the 
past, something she believes Mistra Digital Forest 
acknowledges.

– I think it's exciting for the Swedish Forest 
Industries Federation to be the platform for this 
programme, since we want to be a sort of node for 
the whole industry.

She is convinced that the forest sector and the 
forest industry are the key that enables us to con-
tinue to develop both ourselves and our surroun-

dings, without endangering the climate.
– I believe that it is essential for our sector 

that we are successful in ensuring that we are 
part of the developments, and are constantly 

moving forward. And that we succeed in taking 
advantage of the fantastic raw material that the 
forest represents, she continues.

In order to create the kind of legitimacy needed to 
run a modern, sustainable forestry, the sector has 
to show that it can be done without jeopardising 
biodiversity, for example.

– I believe in digitalisation and technological 
development, in this context. This means that 
we constantly emit less carbon dioxide, we have 
smarter processes all the way along, and finally 

we successfully extract more forest raw material. 
All of this shows precisely why the Mistra Digital 
Forest programme is so incredibly important, says 
Viveka Beckeman.

A good example of a digital project that has 
created great value, is the laser inventory carried 
out by Lantmäteriet in 2010, where the whole of 
Sweden was laser scanned from the air. Among 
others, this has helped BillerudKorsnäs to become 
more efficient in their thinning work.

– After the laser inventory, an aid was deve-
loped where areas for thinning could be found 
utilising data from the inventory. Thanks to this, 
we can plan for thinning more easily, and constant-
ly maintain a high level of production, something 
that is important when we are all actively working 
to create a more sustainable future, says Göran 
Andersson, forest manager at BillerudKorsnäs.

Of course, BillerudKorsnäs is already working with 
a number of digital tools, in particular they help 
the company to keep track of forest holdings.

– Generally speaking, we run a business over 
large areas and we are constantly handling large 
felling volumes. Without digital tools, it would be 
virtually impossible to do this with current staffing 
levels. Access to these sorts of tools is crucial for 
our efficiency and our competitiveness, Göran 
Andersson continues.
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forest as particularly interesting and important as 
Sweden stands out with its high number of know-
ledgeable private forest owners.

– We live in a changing world where the Nordic 
countries have tremendous opportunities, so now 
we must be smart and take full advantage of them, 
says Elisabeth Nilsson.

Dialogue is the most important aspect  
when designing programmes like 
this, she believes – not only 
with the larger companies, 
but also with individual 
forest owners. 

– What works for them? 
It is important that we 
find solutions that are 
practically feasible for the 
individual forest owner too, 
and for smaller businesses, 
who don’t have a staff of techni-
cians and engineers to help them, says 
Elisabeth Nilsson.

With Elisabeth Nilsson's long experience, she 
knows that there are many questions that need 
answers, and that is precisely why research is 
important. Viveka Beckeman at the Swedish Forest 
Industries Federation agrees.

– This is a fantastic programme. The sector is 
involved, financing is secured. Now the important 
thing is to continue to attract talented researchers 
to these forest areas. The more research that is 
done in these areas, the better it will be, Viveka 
Beckeman concludes.

Göran Andersson has been active for many years, 
and has seen the industry become digitalised. One 
aspect he currently finds challenging, is maintai-
ning the competence of everyone involved at a 
sufficiently high level.

– It is sometimes difficult to keep up with 
updates. New digital and technical equipment 
is constantly coming on line. It is important to 
get the whole chain involved, from white-collar 
workers to those who actually sit in the forestry 
machines, and do the work. This is also a feature 
that is identified in the programme, which is 

great, he says.

There are several companies collaborating in 
Mistra Digital Forest, something that is probably 
contributing to its success.

– The forest sector has shown that when every- 
one comes together, we become both stronger and 
more competitive. This is a way for Sweden to be 
at the forefront when it comes to technical and 
digital development, and perhaps even to take  
first place, says Göran Andersson.

Elisabeth Nilsson is one of the programme board 
members of Mistra Digital Forest. She sees the 

The forest sector has shown that when 
everyone comes together, we become both 

stronger and more competitive. 
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ANNA JÖBORN
CEO of Mistra

Why has Mistra chosen to finance Mistra Digital Forest?
– Mistra's mission is to fund research of strategic impor-

tance for a good living environment in Sweden. As the forest 
covers about 70 percent of our land area, with its unique 
flora and fauna, it is one of our most important habitats, 

without a doubt. The forest has contributed to our pros-
perity, and forestry continues to be one of Sweden's 
most important industries. Forestry also plays a very 
important role in the transition to a fossil-free society. 
For Swedish forestry to be efficient and sustainable in 
the long-term, access to the best possible knowledge 
available is essential. That is why Mistra invests in 

research to promote the digitalisation of forestry, and 
to develop methods for sustainable forestry.

What significance do you think the forest will have in the 
future?

– I am convinced that the forest will be an important re-
source in the future green bioeconomy. Forestry, and its entire 
value chain, will contribute to job creation in Sweden. Forest 
raw material will be an increasingly important resource in 
a future circular and fossil-free society. Modern, efficient 
forestry will need to be combined with increased protection 
of particularly valuable forest environments. The forest, with 
its ability to act as a carbon sink, and with its biological 
diversity, will be of great importance for us in achieving our 
jointly agreed climate and environmental objectives.

TORGNY PERSSON
Director of research and innovation at the Swedish Forest 
Industries Federation

Why is the Swedish Forest Industries 
Federation the programme host for 
Mistra Digital Forest?

– The Swedish Forest Indu-
stries Federation was involved 
in initiating Mistra's call for 
proposals, and when that was 
published, there was huge interest 
from our member companies. 
We were asked to coordinate the 
application work, and when active 
researchers in the field also supported 
the initiative, it was a natural move for us 
to become the host organisation. It’s a de-
cision that has been very positive for us at 
the Swedish Forest Industries Federation.

What significance do you think the forest 
will have in the future? 

– I am convinced that the forest will 
remain an important element in solving 
the climate challenge, by contributing to 
society's transition to a circular bio-based 
economy. To make this possible, initiatives such as 
Mistra Digital Forest are incredibly important – because 
research, knowledge and innovation all drive growth.

Photo: Per Westergård
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 L O O K I N G  T O WA R D S  E U

Progress and  
cooperation  
– that is why research is the  
key to influencing the EU

Forestry is part of the solution to the climate question, and  
is driving growth in the global bioeconomy. This is self- 
evident in countries such as Sweden and Finland, where 
forestry is an important industry, and where the develop- 
ment of sustainable forestry is very much in focus. In other  
parts of the EU, bioeconomy and forestry are seen some- 
what differently. It is important to act now in order to get 
EU decision-makers on board, says Maria Wetterstrand, 
Mistra Digital Forest board member. 

– It is all about showing that it is possible to combine 
protecting biodiversity with active forestry.

With her background as a spokesperson 
for the Green Party in Sweden, and her 
current position as a consultant in Brus-
sels, Maria Wetterstrand has something 
of a foothold in every camp. She is well 
acquainted with the critical arguments 
raised against the forest sector, and is 
well aware of the substantive issues. At 
the same time, she knows how to talk 
forestry in the corridors of the EU Par-
liament, and understands the obstacles 
that await Swedish forestry if the sector 
fails to take a major step forward.

– From an environmental perspective, 
forests and the forest industry are gene-
rally seen in quite a negative light within 
the EU. For many years in Sweden, we 
have been discussing how the bioeco-
nomy can be one solution to the climate 
issue, whilst the discussion within the 
EU is more concerned with the percei-
ved threat to biodiversity that the forest 
industry is thought to pose, says Maria 
Wetterstrand.

Basically, forestry policy is a national 
issue where national regulations have to 
apply. But the EU also has common com-
prehensive strategies on biodiversity, 
forest protection and how forest issues 
should be dealt with internationally. 

Maria Wetterstrand: ”Active forestry where 
as much of the raw material as possible is 
used in long-lasting products, contributes 

better to long-term climate policy than just 
leaving the forest standing does.”

Photo: Fredrik Hjerling

This is where decisions that also include 
Sweden can be taken.

What are the main challenges for 
Swedish forestry, in relation to the EU? 
– Showing that it is possible to combine 
protection of biodiversity with active 
forestry is central. The digital tools that 
are currently in development and use, 
can help to show that there is powerful 
development in forestry, and that the se-
ctor plays its part in modern society, but 
also that we get tools that can increase 
consideration for biodiversity, and can 
show we are doing just that.

As a first step to show that the combi-
nation is possible, forest owners need to 
accept the restrictions that have already 
been introduced in Sweden, but they 
also need to be prepared for more. At the 
same time, Maria Wetterstrand believes 
it reasonable to expect some financial 
compensation for forest owners. 

If we really have made progress in 
Sweden – why have we not promoted  
it better?
– For some countries it is of absolutely 
no interest, since they don’t have that 
much forest, and in other countries fo-

MARIA
WETTERSTRAND

restry is not on the same environmental 
level as it is in Sweden. Such local expe-
riences affect the way the forest industry 
is seen, making it difficult to promote 
the Swedish perspective, especially if 
financial interests are involved.

The countries that have a strong 
interest in forestry issues are in a clear 
minority in the European Parliament. 
Together, Sweden, Finland and Austria 
have less than 8 percent of the votes in 
the European Parliament, but they have 
more than one third of EU’s forests. 

On site in Brussels, Johan Elvnert, CEO 
of FTP (Forest-based Sector Technology 
Platform) is one of the people who has 
worked for many years to draw attention 
to forestry issues. Like Maria Wetter-
strand, he emphasises that regulations 
within the EU have an ever-increasing 
impact on the Swedish forest industry.

– We have to retain the right to decide 
how we should use our own forest, and 
we are losing it now, he says.

Central elements in Johan Elvnert's 
mission are disseminating knowledge 
about the forest and forestry at EU level, 
working to increase research funding for 
the forest sector, and directing invest-
ments to relevant areas. He confirms  
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S U S TA I N A B I L I T Y

JOHAN
ELVNERT

Fredrik Klang, Senior Vice President  
Forestry, Sveaskog, on biodiversity:

– We need to be able to measure and follow 
up biodiversity, in order to balance different 
sustainability impacts against each other, in 
a quantitative way. It is not enough to state 
"this is good and this is bad”. In order to have 
a constructive dialogue, you really need to 
quantify different aspects of sustainability, says 
Per Erik Karlsson.

Through their work within Mistra Digital 
Forest, Per Erik Karlsson and Eskil Mattsson 
are developing measurable and quantifiable 
methods for evaluating biodiversity. It is not 
about inventing new methods, but instead it 
concerns the synthesis of various systems and 
methods that are available already.

One method of measuring biodiversity that 
Per Erik Karlsson and Eskil Mattsson base their 
biodiversity work on is an international method, 
developed within the UN's environmental pro-
gramme. The method is based on many years 
of research and development, and involves 
assessing the biodiversity impacts of different 
products, from a life cycle perspective.

They see two particular challenges in applying 
this method of assessing biodiversity in 
Swedish forests: on the one hand, 
the assessments are applied 
to geographical regions that 
are far too large, and on the 
other hand, the reference 
levels used are not always 
relevant.

– The international method 
is based on using a “natural 
forest” reference level, without 

human interventions in  
the past, which implies 
that all human activities 
have a negative impact 
on biodiversity. In many 
cases this is unrealistic.  
Instead, you can use refe-
rence levels where humans 
are part of the ecosystem. From  
that starting point, we then consider how  
we want biodiversity to develop in the  
future, Eskil Mattsson explains.

The environmental quality objec- 
tives found in Living Forests – one of  
Sweden's 16 national environmental  
objectives – form an important basis for the 
project. They include various indicators by 
which to follow developments over time. The 
existing certification systems for the forest, such 
as FSC and PEFC, where relevant grounds for 
certification have long been discussed, are an 
additional source.

– Right now we are in a phase of devel- 
oping the methods, where we are trying 
to create a basic, common language. We 

are striving towards dialogue, where 
industry, researchers, nature conser-

vation organisations, politicians 
and state authorities can meet 
and discuss ways of arriving 
at the best solutions, says  
Per Erik Karlsson.

PER  ER IK
KARLSSON

ESK I L
MATTSSON

Through the careful use of a broad palette of 
considerations in forestry, Sveaskog aims to increase 
the variety, and the biological diversity of the forest. 

The image shows Louise Åkerstedt, environmental 
and nature conservation specialist at Sveaskog. 

Photographer Lina Alriksson for Sveaskog.

"We need to be able to quantify  
and assess biodiversity"

that it is tricky and time-consuming, but  
it is work that has also yielded results.

– The EU's new Horizon Europe 
framework programme is presented 
this year, with a budget of almost €100 
billion. It contains all sorts of research 
funding. Part of that amount is directed 
towards specific sectors, and that’s whe-
re I’m working to get more money for 
important areas in the forest sector.

What can we do to influence the situation? 
– It’s really great to participate in the 
EU programmes, and many Swedish 
researchers and companies do just that, 
but they could be even more active. 
Some react against having to work with 
other actors in different countries, which 
can be a bit daunting. But these are the 
research projects monitored by the 
Commission. If Swedish organisations 
only choose domestic projects, there is a 
risk that the opportunity of influencing 
European development will be lost in 
favour of other organ- 
isations and sectors  
within the EU.

Biodiversity impacts from forestry is currently under debate. A credible 
and systematic way of assessing biodiversity is an important factor 
for success – for the forest, and for the forestry of the future. However, 
biodiversity is difficult to measure, and some of the methods currently 
available are not well adapted to Swedish conditions. So, Professor 
Per Erik Karlsson and Eskil Mattsson, researchers at IVL, are developing 
new methods for carrying out these assessments in the future.

“We have no right to compromise with the 
forest's biodiversity, it is part of our natu-
ral environment. We have a responsibility 
as utilisers of the natural environment, to 
ensure that all species and all natural pro-
cesses in nature are preserved for future 
generations. To this end, certifications are 
a way of describing the work so that the 
wider world understands.  
It’s proof of our sustain- 
able forestry.”

FREDR IK
KLANG
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F O R E S T  R E M O T E  S E N S I N G

The image shows Langning Huo's work which involves removing the top layer of trees, to identify the lower layer of vegetation.

– thanks to multispectral laser scanning 

THE HOLY GRAIL OF  
FOREST VARIABLES IS  
ABOUT TO BE DISCOVERED 

Multispectral laser scanning, scanning with laser light in two or more wavelengths, opens up 
new possibilities for mapping large areas of forest with an elevated level of detail. This inclu-

des developing maps of tree species, which can facilitate the evaluation of biodiversity, 
and prove useful in forestry planning. This is something that Eva Lindberg and her 

research group at SLU (Swedish University of Agricultural Sciences) are working on 
within Mistra Digital Forest. 

– Laser data has been used for more than 20 
years to produce estimates of forest variables, 
such as volume, mean height and stem density. 
There are already maps with this information, 
for the whole country. However, what is missing 
are good tree species maps and also growth 
maps, says Eva Lindberg, senior lecturer at SLU.
Multispectral laser scanning, which was the 
type of scanning carried out within the program-
me in the summer of 2019, generates 3D point 
clouds in several wavelengths.

– In this way, we can take advantage of 
colour differences between the tree species, 
without the signal being disturbed by the colour 
of the ground, or by shadows, Eva Lindberg 
explains.
 
New method for the  
production of tree species maps
In Mistra Digital Forest, a new method has been 
developed for producing maps that show tree 
species. Eva Lindberg has supervised Marian 
Schimka, a master's student from Germany, who 
has worked with a method based on dividing 

an area into small squares, raster cells. The 
mean value of the light intensity is calculated 
within that area.

– In our method, each square covers a small 
surface unit of 50 by 50 centimeters and the 
result in each square is a tree species, Eva 
Lindberg explains and continues:

– The satellite images currently being used 
for forest mapping have significantly larger 
pixels, often 10 by 10 meters, which frequently 
have several tree species in one and the same 
area. Now, using multispectral laser scanning, 
it is possible to produce accurate tree species 
maps. 

The Holy Grail of variables
Sveaskog has acted as the supervisor, has 
contributed a study area, and has financed 
some of the high-resolution scanning in one study 
area that constitutes a central element in this 
tree species work. When asked why Sveaskog 
chose to participate, technology specialist Johan 
Ekenstedt replies that it is of great importance for 
forest owners to have good tree species data.

EVA
L INDBERG

LANGNING 
HUO

Decidous Pine Spruce

0       0,5        1
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The project is about autonomous forwarding, in par-
ticular the mechanical puzzle of gripping and loading 
logs in a safe, energy efficient way, says Martin Servin 
who leads the project. He continues;

– We will investigate the possibility of making the AI 
"aware" of the physics of crane manipulation of logs by 
training it in a virtual environment with digital physics.

Broad collaboration – from Umeå to California
The project has multiple purposes and extensive 
collaboration. Participating actors include the Swedish 
University of Agricultural Sciences (SLU), Skogforsk 
and Holmen Skog – and more forest companies are 
welcome to participate. Collaboration is also planned 
with Luleå University, KTH and UC Berkeley in the USA.

– Beside these central scientific questions, we are 
seeking greater understanding of the potential and the 
challenges of using artificial intelligence for automa-
tion of forest machines, and to stimulate the machine 
manufacturers to take new leaps in automation, says 
Martin Servin.

Another aim is to establish collaboration with world- 
leading researchers in AI robotics (UC Berkeley).

– They have taken a liking to our simulation tech-
nology, and we have a lot to learn from them. Through 
this project, we also want to get them interested in 
forestry robotisation, he concludes.

New project on AI forwarding

Is it possible to teach a forwarder controlled by  
artificial intelligence (AI) to load logs in a digital 
environment and then transfer the ability to physi-
cal machines? Martin Servin and colleagues at 
Umeå University will investigate this question in a 
new project with funding from the programme's 
strategic reserve.
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– Tree species is something of a holy grail that 
we really want to discover, because if we don’t 
know what tree species we have, we don’t 
know what products we will get either.
In addition to tree species, in order for it to be 
really great, what’s missing is knowing how 
many trees there are per hectare, he says.

– If that could be solved, many time-consu-
ming measurements on the ground could be 
avoided.

With the work done in Mistra Digital Forest, 
Johan Ekenstedt hopes to produce data as good 
as – or better than – measurement in the field.

– Our dream is to figure out which scanning 
method should be used to obtain information 
about tree species, which method gives the best 
results and is most cost-effective. It costs a good 
few millions to scan the forest, he says.

Small trees – not less important
It’s not just identifying the large trees that’s im-
portant, but also the lower layers of vegetation. 
Being able to see small trees is beneficial from 
a biodiversity perspective, small trees can act as 
cover for birds, for example. Also, from an eco-
nomic perspective, the information in the lower 
vegetation is valuable for planning clearing and 
thinning with greater precision.

Langning Huo, postdoctoral student at SLU, 
is conducting a study on lower vegetation layers 
and the analysis is almost complete.

– The method Langning Huo uses clusters 
the points into groups that correspond to tree 
crowns or shrubs. Then, all the tree crowns in 
the top crown layer are identified and removed. 
In this way, you can obtain information about 
what is further down, Eva Lindberg concludes.

JOHAN
EKENSTEDT

Our dream is to figure out which 
scanning method should be used to 

obtain information about tree species, 
which method gives the best results 

and is most cost-effective
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D I G I TA L  K O M P E T E N S

When the climate changes, 
planning support is needed 
to meet increased risks 
Insect infestations and storm damage are highly topical issues 
for forest owners, and climate change is predicted to affect 
the forests of the future. Karin Öhman's research group at SLU 
(Swedish University of Agricultural Sciences) aims to facilitate 
strategic decisions in the planning of future forest stands, and to 
develop systems that can handle both risks and uncertainties.

Although climate change is expected to increase 
growth in boreal forests, this is likely to be limited 
by damage caused by various disturbances such as 
storms, fires or extreme weather events.

The Heureka system for forest analysis and 
planning is well established today, but as more 
and more data on forest stands and climate change 
becomes available, the opportunities and ex-
pectations, regarding the capability of the future 
planning system, increase.

This issue is high on the agenda, and a decision 
was made at the end of 2020 by the board of Mistra 
Digital Forest, to allocate some of the programme's 
strategic reserve to continue the work.

– This funds a pilot project, where the results 
can be integrated into the Heureka system of today, 
in parallel with our continuing work for the next 
generation planning system, says Karin Öhman. 
She continues;

– In the pilot, we will develop methods to high-
light risks in the planning, and to identify the forest 
owners' attitude to the risk of damage. We will 
develop different risk models, for example an index 
that shows the risk of storm damage. Then we will 
analyse how the risk of storm damage can be mini-
mised by using different management strategies.

Storm damage is the focus of doctoral student 
Teresa López-Andújar Fustel's research, which is 
carried out at SLU. She has developed an optimisa-
tion model that can also be used to reduce the risk 
of storm damage over time.

– The height of the trees, tree species, the forestry 
measures taken in one's own forest and changes in 
the forest of adjacent properties, are all factors that 
affect the resistance of the trees to storm damage, 
Teresa López-Andújar Fustel explains.

How can the risk of wind damage and storm 
damage be reduced?
– It is important to strive for a gentler landscape 
regarding height differences between different 
stands. Another method is to reduce the number  
of new forest edges, meaning the number of inter-
faces between felled and growing forest,  
says Teresa López-Andújar Fustel.

– In the future, forest owners will also need  
to see what is happening in the surrounding  
areas, which creates a need for complex planning 
models. By including risk modelling in the plan-
ning process, the chances of adapting forestry for 
future climate change are increased, Karin Öhman 
concludes.

KAR IN
ÖHMAN

TERESA 
LÓPEZ-ANDÚJAR 

FUSTEL

Forest fires and storms are expected to become more common as the climate 
changes. The image shows forest fires in Sweden in the summer of 2018 taken 
by the satellite Copernicus Sentinel-2. Photo: The European Space Agency (ESA)

F O R E S T RY  P L A N N I N G
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"Systems that handle uncertainties better, would 
reduce the need for duplicate measurements"
Sofia Sjödin is head of forest planning at Holmen Skog. She welcomes 
planning systems that deal with risks and uncertainties.

– Just like other forest owners, Holmen 
wants to ensure sustainable use. Among 
other things, for us this means that 
the forest must generate a high timber 
yield over time, given the frameworks 
that exist – everything from natural 
environment considerations to the age 
class distribution of the forest. It takes 
about 80 years to grow a harvest-ready 
stand – that timescale must be taken 
into account when we investigate what 
sustainable harvesting might look like 
over time, says Sofia Sjödin. She explains 
further;

– Plans that extend over many deca-
des are associated with uncertainties 

SOF IA
SJÖDIN

and risks. Storms or insect infestations 
can rapidly change the conditions. Ideally, 
our planning systems would take into 
account, or at least quantify, these risks. 
Then we can make decisions that result 
in a more efficient use of the forest, and 
at the same time we can plan and act in 
a way that compensates for unwanted 
risks.

How does Holmen work with risks 
and uncertainties today?
– Currently, the uncertainties in the 
forest estimates mean that we do not 
base decisions on single data sources. 
Although we have several types of data, 

we compensate  
by planning all forestry  
measures in the field. In our long-term 
plans, we ensure that we always have a 
margin in the form of larger available 
felling volumes than those we have 
decided to actually harvest. Having 
methods that manage uncertainty in a 
better way would reduce the need for 
double measurements in the future, and 
mean that we could deal with uncertain-
ties in a more sophisticated way than by 
always having large stocks, Sofia Sjödin 
concludes.

F O R E S T RY  P L A N N I N G

Towards forestry data in  
the biorefinery of the future

A summary of the Nordic region's wood-based biore-
finery facilities, and their capacities, was delivered 
in 2020.

– In addition, we have collaborated with other 
EU countries in the programme, and contributed to a 
joint report from CEPI which includes all the biorefine-
ry facilities in the EU, Norway, the UK and Switzer-
land. These two reports describe the current situation, 
which we take as our starting point going forward, 
says Mistra Digital Forest's programme manager 
Sverker Danielsson, who is leading the work.

The biorefinery of the future will be able to  
use forestry data to plan production and use 
the raw material even more efficiently than  
is being done today. One part of Mistra Digital  
Forest is involved with the exploration of  
these opportunities.

The focus of the work now underway, is to identify 
some possible correlations between forest data and 
industry relevant properties and to test these in an 
industrial company. For example, Skogforsk has 
extensive knowledge and experience of building pro-
perty models based on harvester data, aimed both 
at the sawmills and their processes, as well as at the 
pulp mills and the most important fibre properties. 
Researchers from Skogforsk and Södra will investiga-
te similar correlations between forest and industry.

– At Södra, we have high expectations of this 
work, and hope that we will be able to use all the 
available information about the forest raw material 
to achieve more efficient industrial processes. But we 
also hope for the reverse, that industrial requirements 
can influence the control of the flow of timber, says 
Magnus Petersson, head of forest management and 
development at Södra.



Digital solutions facilitating marking,  
nature management considerations, and  
the planning of landings are in sight
In 2020, BillerudKorsnäs worked with Skogforsk on digital  
solutions related to marking, nature management considerations 
and landings – and the results of the projects show great poten-
tial both for more sustainable forestry with higher precision, and 
for better decision-making support for forest machine operators.

In recent years, the conditions for ac-
curate satellite positioning in the forest 
have got better. The number of satellites 
has doubled and receivers have been 
improved.

– Improved GNSS positioning opens 
up new opportunities in forestry, such 
as digital marking and digitalised nature 
conservation management, says Björn 
Hannrup, a researcher at Skogforsk.

Marking is currently done by setting 
up physical tapes, for example to mark 
boundaries, groves and places where  

extra care must be taken before felling. 
It is not only a time-consuming task 
but there is also the risk of tapes falling 
down.

– By replacing physical tapes with 
digital ones on the driver's map, safety 
could be increased whilst also reducing 
planning costs. Using digital marking, 
the driver gets a warning when app-
roaching sensitive objects, and the 
risk of making mistakes is reduced. In 
addition, it facilitates activities in less 
favourable conditions, such as in dark-

ness and snow, where 
physical tapes can be  
difficult to see, says Lars 
Ohlin, IT manager for Forestry  
Planning IT-Systems at BillerudKorsnäs.

MACHINE OPERATORS ARE POSIT IVE 
ABOUT NEW DIGITAL SOLUTIONS

Lars Ohlin, who has worked together 
with Björn Hannrup during the autumn 
of 2020, has let the forest company's 
forest machine operators drive in three 
different areas with digital tapes – all 
with existing machines and equipment.

– All the drivers were very positive. 
They provided valuable input, for ex-
ample about the distance at which they 
want to be warned, in order for them to 
feel confident, says Lars Ohlin.

GNSS positioning can also be used 
for digital nature conservation manage-
ment. At present, there is no satisfactory 
follow-up system for nature conserva-
tion and the creation of tall stumps and 
trees of particular natural value. The 
driver has to keep track of these measu-
res himself. But, with funding from the 
Skogssällskapet Foundation, Skogforsk 

GNSS & GPS
– what's the difference?
GNSS stands for Global Navigation 
Satellite System and refers to satel-
lite positioning regardless of which 
satellite systems are used.

GPS stands for Global Positioning 
System and refers to positioning 
with the American GPS system,  
and was initially the only system 
that was available.

LARS
OHL IN

BJÖRN
HANNRUP

Johan J. Möller and Björn Hannrup follow up the success of the software algorithms in assessing 
the number of retention trees left in areas by the harvester. Photo: Elin Fries / BITZER

P R E C I S I O N  F O R E S T RY
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has developed a model for fol-
lowing up nature conservation 
with the help of digital data 
sources – something that has 
also been tested by Billerud-

Korsnäs' machine operators.
– At the push of a button when 

the tall stump is left standing, all the 
information is transferred to the produc-
tion file directly. Then you know exactly 
how many stumps, the diameters, and 
the tree species that have been left – and 
where they are, Björn Hannrup explains. 

So, when will digital marking, become 
a reality? Lars Ohlin believes that we 
will never be able to remove the physical 
tapes completely when we want to guard 
against damaging extra sensitive objects, 
but both he and Björn Hannrup believe 
that it will be possible to reduce the ma-
nual tapes as soon as within a couple of 
years. One important condition remains 
– reliable GNSS systems when harvesting.

In addition Björn Hannrup says, 
digitalisation is needed at all levels 
– from planners, to thinners and 
harvesters.

DECISION-SUPPORT FOR 
OPTIMISATION OF LANDINGS 
WITHIN EASY REACH

Using GNSS positioning to 
assist with optimising the lan-
dings, that is the place where the 
timber is collected for further transport, 
is another area that BillerudKorsnäs has 
worked on within Mistra Digital Forest.

– As a planner, you are often skilled 
at finding landings, but not always at 
finding the way out. The nearest road is 
not always the best option. For example, 
the optimal number of landings, distan-
ces for the forwarder, and the bearing 
capacity of the ground can be difficult 
to calculate on your own, says Johan 
Söderholm, who is Forestry Specialist 
and Business Developer within Planning 
at BillerudKorsnäs.

Shorter transport distances, less 
ground damage, and time savings for 
the planner are precisely the advantages 

that Johan Söderholm sees in the digital 
map systems that they are developing.

With these systems, which were 
tested in the autumn of 2020, planners 
could get a calculation and a suggested 
landing – support that they currently do 
not have when they are out in the area to 
be felled.

– The proposal that the system provi-
ded for the planners was seen as a good 
starting point, but it wasn’t always pos-
sible to use it outright. However, they felt 
that it was helpful to have a foundation 
to start from, says Johan Söderholm.

The tests were carried out in areas 
that were already planned, or in felled 
areas. Johan Söderholm says that the 
next step is to test in completely un-
planned areas. As decision-support, he 
believes that an implementation of the 
technology is really not that far away.

– Going forward, our challenge is 
to incorporate this into our existing 
systems, and to get all the available data 

into these calculations. This is 
something which we will con-

tinue to work on and, with 
the increasingly dense laser  
scanning of the future, there  
is great developmental 
potential, Johan Söderholm 

concludes.

Niklas Elander drives the harvester in the pilot 
project at the forest contractor KSAB, and he 
is satisfied with the project.

– Especially in the next step, when we get  
the result continuously on the screen – a count- 
down of the different types of special conside-
rations as we work. Now I use a bit counter 
to keep track of how many tall stumps there 
should be, and here I’ll be leaving 60 of them. 
Photo: Björn Hannrup

The picture shows possible landings and driving distances. In this case, the total forwarding distance would be  
20 km shorter if two landings were used, instead of one. Photo: Skogforsk

P R E C I S I O N  F O R E S T RY

According to Swedish law, forest owners are obliged to 
comply with the so-called Swedish Forest Care Act. The 
law states that the forest is a renewable resource that must 
be managed so that it provides a good return, sustainably. 
At the same time, the forest owner must take the natural 
environment into account, along with the cultural environ-
ment, the reindeer herding industry and other interests.

A tall stump is a tree that is cut at a height of a few 
meters, by the harvester during felling. Recently dead, 
sunlit, standing dead wood is created in this way. This is 
something that is unusual in the production forest, and it 
can be utilised by many species of wood-boring insects 
and fungi. Cutting tall stumps is a very particular Swedish 
nature conservation measure, and that a certain number 
of these tall stumps have to be created during final felling 
has been enshrined in the certification standards for many 
years (later also during thinning).

The Swedish  
Forest Care Act

Source: The Swedish Forest Agency and Swedish University of Agricultural Sciences

JOHAN
SÖDERHOLM
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represent users and should contribute  
to the implementation and broad  
utilisation of the programme's research.

M I S T R A D I G I TA L F O R E S T

P R O G R A M M E  B O A R D

Responsible for the industrial relevance and utilisation of the programmeI N D U S T R I A L  A D V I S O RY  B O A R D

Jan Åhlund, Chair
Holmen

Göran Andersson
BillerudKorsnäs

Magnus Bergman
SCA

Charlotte Bengtsson
Skogforsk

Göran Ståhl
SLU

Fredrik Klang
Sveaskog

Lovisa Haglöf
Stora Enso

Magnus Petersson
Södra

Malin Lindgren 
The Swedish Foundation for  

Strategic Environmental Reserach  
– Mistra, Coopted Member

Maria Wetterstrand 
Board Member

Elisabeth Nilsson 
Board Member

    Jan Åhlund  
Holmen, Board Member

   Mårten Larsson 
Chair of the Board

The Swedish Forest Industries Federation’s 
Research and Innovation Committee

The Royal Academy of Forestry and 
Agriculture (KSLA)

The Swedish Forest Industries  
Federation’s Forest Committee

The Cluster of Forest Technology 
(Skogstekniska klustret)

Torgny Persson 
The Swedish Forest Industries  
Federation, Board Member



P U B L I C AT I O N S  2 0 2 0

S C I E N T I F I C  A RT I C L E S

Manner et al. (2020)
Innovative productivity improvements in forest operations: a 
comparative study of the Assortment Grapple using a machine 
simulator, Journal of Forest Science
https://doi.org/10.17221/104/2020-JFS

Wiberg et al. (2020)
Discrete element modelling of large soil deformations under 
heavy vehicles, Journal of Terramechanics
https://doi.org/10.1016/j.jterra.2020.10.002 

R E P O RT S

Danielsson (2020)
Compilation of current and planned capacity for biorefineries in 
the Nordic region

Hannrup et al. (2020)
Digitalised nature conservation follow-up

Holmgren (2020)
Models of land, rocks, and trees in planned felling areas

Holmström et al. (2020)
Digital Transformation of the Swedish Forestry Value chain: Key 
Bottlenecks and Pathways Forward

Willén et el. (2020)
Models to identify faulty data in forest planning and operations

Öhman et al. (2020)
The next generation of decision-support systems – requirements 
and opportunities

Öhman et al. (2020)
Strategic forestry planning – comparison between strata-based 
and area-based approaches

T H E S I S  P R O J E C T S

Ahlman (2020)
Coarse-Graining Fields in Particle-Based Soil Models

Axelsson & Källström Chittum (2020)
A Study on the Impact of Traversability Measures on Rough 
Terrain Path Planning

Henriksson (2020)
Longer log lengths in Swedish forestry

Kankainen (2020)
Driverless forest machines from a social sustainability perspective

Kihlgren (2020)
Optimised accommodation of sawn timber

Markgren (2020)
Creating a self-driving terrain vehicle in a simulated environment

O T H E R

Jörgen Wallerman et al. (2020)
Nation-wide mapping of tree growth using airborne laser

M I S T R A D I G I TA L F O R E S T

All publications can be found on mistradigitalforest.se

P R O G R A M M E  M A N A G E M E N T

Sverker Danielsson 
Programme Director
Mistra Digital Forest

Per Edström
Vice Programme Director

Mistra Digital Forest

Camilla Widmark
SLU

Håkan Olsson 
Research Leader 
Forest facts, SLU

Camilla Martinez Mares
Communication Manager

Erik Willén
Research Leader Efficient 

forestry, Skogforsk

Martin Erlandsson
Research Leader Forest and 
forest products values, IVL

15



www.mistradigitalforest.se • info@mistradigitalforest.se •      @ForestMistra      Mistra Digital Forest

VISITING ADRESS: Storgatan 19, 102 04 Stockholm

PROGRAM HOST: Swedish Forest Industries Federation

 


