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Bioeconomy + Digitisation — a workshop for future research 

programmes 

What form may a future Swedish bioeconomy take? And what are the strategic research and 

development requirements for achieving it? With these questions as a starting point, Mistra and the 

Swedish Forest Industries Federation (SFIF), the trade association, gathered for a joint workshop. In 

total, 18 people active in various parts of the forest industry (see attendance list) took part. 

During the day, the participants presented their personal visions of, and ideas about, the 

bioeconomy. In addition, four talks about digitisation or ‘Industry 4.0’, the ongoing industrial 

revolution, were held and two group discussions took place. The workshop was part of Mistra’s work 

on a forthcoming call for proposals. The research programme to be announced will combine the 

bioeconomy with the scope offered by digitisation and Industry 4.0. 

 

Personal presentations and discussions 

After being welcomed by Thomas Nilsson, Programmes Director at Mistra, and Torgny Persson, 

Research and Innovation Director at SFIF, the invitees, who were given five minutes each to present 

their reflections on the following questions: 



 
 

•  What is your vision of the Swedish bioeconomy in the long term (20–30 years)? 

•  What are the key strategic research and development needs that we must address now to enable 

the vision to be achieved? 

The presentations and subsequent discussions focused on visions of the bioeconomy, but also on 

identifying present and future challenges to the forest industry, solutions and possible research 

areas. Some of the themes discussed are outlined below. 

 

Visions of the bioeconomy 

Part of the bioeconomy is based on traditional forest industries: paper, pulp and wood. Wood, 

packaging and hygiene products will still form an important base for the forest industry in 30 years’ 

time. In addition, new fibre-based composite materials and biorefineries will be added. In these 

biorefineries, the products are not contingent on whether the raw material comes from forestry, 

farming or aquaculture; the interesting aspect is the molecules in the biomass. This is a rough 

summary of the workshop’s view on the bioeconomy.  

Sweden has good prospects for developing a bioeconomy, which is part of the circular economy. We 

have high-quality, certified raw material and consumers who are prepared to pay extra for 

environmental management, as Mats Wallin (Södra, the largest Swedish forestry cooperative) 

pointed out. 

Perhaps the clearest vision of a possible future bioeconomy in Sweden was presented by Sten 

Nilsson (Forest Sector Insights). He described his dream of a systemic change in which fibre-based 

materials are ubiquitous and the forest industry drives the evolution of society. But he was not 

optimistic about the prospects of realising the vision. Although there are technical challenges to deal 

with, challenges in political governance and policy are the main spanners in the works. If we cannot 

meet these challenges, the bioeconomy vision will not become reality, Nilsson prophesied. 

 

Biorefineries — a bridge to the bioeconomy 

Biorefineries were seen by the participants as a central part of a future bioeconomy. Since they are 

like today’s pulp factories, they are easy for today’s forest industry and machine suppliers to relate 

to. Biorefineries can thus act as a bridge to the bioeconomy. Biorefining is an area where we can 

expect a breakthrough in the short term, said Mats Wallin (Södra), for example. 

 

Wooden house construction — urbanisation means great potential 

Biobased systems have huge potential in housebuilding. Compared with concrete, building with 

wood represents a two-thirds reduction in carbon emissions. Today, about 10% of new Swedish 

houses are made of wood. It should be possible to achieve a considerably higher figure — at least 

50% within 20–30 years, thought Anders Carlsson (Derome Hus).  

Susanne Rudenstam (Swedish Wood Building Council) emphasised global urbanisation as a driving 

force: globally, in the next 40 years, as much will be built as in the whole of history to date — 14,000 

apartments a day. One technical development issue for the industry is to reduce material thickness. 

Thick joists create floor space in buildings that are difficult to let. One objective must be to halve the 



 
 

thickness, said Anders Carlsson. Other areas where technical development is required are combining 

wood with other materials, scope for building taller buildings/with more storeys, modular 

construction and an/increased degree of prefabrication for faster implementation. 

 

Communication — bioeconomy and forest industry 

What is the bioeconomy? What does the man on the street know about it? And what values can the 

forest industry contribute? Giving industrial issues an impact on public debate is vital, Uno Brinnen 

(BillerudKorsnäs) pointed out. Designing research programmes helps to raise public awareness of 

the benefits the forest industry can confer. Good communication is important not least for 

influencing policies and decision-making — politicians, after all, are people too. The forest industry 

and the bioeconomy need a clear vision, said Jon Haag (BillerudKorsnäs), in the same way as ‘a cure 

for cancer’ or ‘a fossil-free vehicle fleet’. 

 

Communication — responding to major social challenges 

‘Urbanisation and the growth of megacities will drive our future,’ said Jon Haag (BillerudKorsnäs). 

The forest industry is not the core of this development. But by working towards a broader vision of 

sustainable cities, we can show that cardboard and fibre-based materials are the best way to 

achieving it. Jon Haag himself proposed a slogan: ‘Low carbon. Low water. Low waste.’ For example, 

there is a need for research on new recycling methods (textiles, building materials and packaging) 

and new infrastructure (sensors, sorting, hygiene and safety). 

 

Communication — emotional values 

The forest industry’s communication must become better at highlighting emotional values, said Jon 

Haag (BillerudKorsnäs). If you build a concrete house, you make a big hole in the ground. If you build 

a wooden house, you plant 110 new pines. We must learn to use this approach, but without pointing 

to the errors of others. The UN’s Sustainable Development Goals are a good starting point for people 

to be satisfied with their decisions. 

 

New business opportunities — price pressure à la Musk 

The forest industry must respond to impulses from other industrial sectors. Nils Hannerz (IKEM) 

emphasised how the entrepreneur Elon Musk managed to reduce costs of rocket steering systems, 

for example, by a factor of 10. The forest industry is not that different. Why do all paper and pulp 

plants cost 3–4 billion kronor? Catalysts, a crucial component for development of biofuels, might be 

a suitable area for development. 

 

New business opportunities — collaboration on niche products 

High-volume production characterises the forest industry. Nils Hannerz (IKEM) suggested emulating 

the chemical industry, which has many low-volume markets, such as cosmetics and flavourings, 

where customers pay well. The forest industry could also work with companies in the food industry, 



 
 

for example, on new niche products, preferably linked to services. This has the additional advantage 

of requiring relatively little capital investment. 

 

Venture capital is available — but conditions need improving 

Forestry is a capital-intensive industry. However, venture capital is available, both Jon Haag 

(BillerudKorsnäs) and Nils Hannerz (IKEM) emphasised. However, to attract venture capital to the 

forest industry, more management teams with experience of technical development, but also 

increased opportunities for the financiers to make earlier exits, are needed. In addition, the 

financiers need to learn more about what the forest industry is doing. Venture capitalists in Sweden 

have mainly worked on apps and computer games. They have not really understood what wood and 

paper are, thought Jon Haag. 

 

Forestry — potential for greater output and growth 

Total annual production in Swedish forests can rise by 30 million cubic metres if the right steps are 

taken. These include more intensive forest regeneration, growing hybrid ash on farmland, and 

aquaculture. Mårten Larsson (SFIF) referred to the Stockholm Environment Institute’s report on the 

Swedish bioeconomy. Today, harvesting of biomass could already be boosted significantly by using 

lop-and-top (branches, tops and other logging waste) that remains in the forest — 40 million cubic 

metres a year with no negative environmental impact, according to the Swedish Forest Agency. 

Fertilisation can boost forest growth. Research is needed to find alternatives to today’s fertilisers 

(that are more effective and minimise negative environmental impact). Arginine fertiliser is a 

potential opportunity. 

 

Woodworking industries — more processing and research needed 

‘Much research is done in forestry, paper and pulp, but not in woodworking industries, which have 

fallen behind,’ said Mikael Svensson (LSAB).  

Processing and added value in the wood industry must increase. Of 34 million cubic metres of wood 

entering the system, we extract 16 million cubic metres as wood raw material. Today, there is a 

marked lack of natural interfaces among research funders, academia and woodworking industries. 

This is for several reasons, such as the rural locations of sawmills and the fact that research training 

or university education is unusual in the wood industry. 

 

Digitisation — new opportunities for collaboration 

A long discussion was about today’s cooperation between companies in the forest industry. 

Although there was disagreement on whether a silo mentality prevails in the industry, everyone 

agreed that ongoing digitisation offers completely new opportunities for cooperation and data 

exchange among the forestry companies and between them and other industrial sectors. 

In terms of data, Sweden is in a unique situation, with the Wood Measurement Act, wood 

measurement societies and an open and transparent system that is accessible to all, said Mikael 

Lindberg (Stora Enso). Today, there is already data infrastructure, VIOL (Timber On Line), that 



 
 

collects forest data generated in the industry. This is a great advantage, said Uno Brinnen 

(BillerudKorsnäs): this kind of infrastructure is easy to disregard, but it is an important platform for 

further development. 

Digitisation can be used to make production smarter, cheaper and more cost-effective. But we must 

not get bogged down in the technology. At least as important is to create new business models 

based on available data, said Michael Lundh (ABB). Mårten Larsson (SFIF) pointed to the need for 

research and development in logistics: the right material at the right time is very important. An idea 

put forward by Nils Hannerz (IKEM) was that digitisation has meant that hotel reservations are 

managed by independent parties, such as hotelbooking.com. Suppose Swedish stakeholders that 

digitise wood processing were to come along... 

 

Visions are good — but don’t forget to develop present-day mills and factories 

A bioeconomy strategy must consist of both our current and the visionary strategies. Both long and 

short perspectives are needed, several participants noted. Regardless of whether we work in the 

traditional forest industry, with sawmills and mass production, or in the new bioeconomy, we must 

continue to rationalise, said Uno Brinnen (BillerudKorsnäs). In Sweden, we don’t have the best 

conditions for producing forests, said Johan Lindman (Stora Enso). But we have historically applied 

systems perspective, logistics and technology. We must continue to develop along these lines. 

Digitisation will be important, incorporating more intelligence, down to measuring individual trees. 

Torgny Persson (SFIF) stressed the need for today’s mills and factories to keep developing, 

Otherwise, investing in the bioeconomy will be beyond our means. 

 

Group discussion 1 — Bioeconomy 

Three groups were formed to discuss and present conclusions on the following task: 

Choose three strategic research areas for Mistra. What makes them important? Consider especially: 

- how the areas would help to reduce greenhouse gas emissions 

- how they would help to develop Swedish industry’s competitiveness 

- how they relate to other initiatives in the bioeconomy. 

 

Group 1:  Mats Wallin, Mårten Larsson, Anders Carlsson, Uno Brinnen, Sten Nilsson, Michael 

Lundh 

A. Developing small-scale biorefineries. 

B. Develop building systems for increased wood use. 

C. Policy instruments for expanding the bioeconomy. 

Comments and discussion 

It is maybe difficult to make biorefineries financially viable if they are dependent on large existing 

pulp mills. Such side streams affect existing production. It is an advantage not to start with large-

scale units. Small-scale installations can be placed close to the raw material. This could be a new 



 
 

Swedish environmental technology export. Imagine installations at sawmills in South Africa and 

South America... 

Group 2:  Åke Iverfeldt, Mikael Lindberg, Susanne Rudenstam, Nils Hannerz, Olle Steffner 

A. Food wastage. 

B. Construction wastage 

C. Resource efficiency 

D. Transport 

Comments and discussion 

A.  Much food is lost in supply chains. Visualise where the wastage occurs, and argue for how 

packaging can be a solution. 

B.  Minimise time wastage on building. 

C.  Use the right resource for the right product. Use new ways to measure and assess. Use wood 

optimally. Increase circularity in the construction sector. 

D.  How do we solve the problem of carbon emissions? Transport cannot always be electrified. 

How can we solve logistic problems? How can we avoid empty return shipping? 

•  Our proposals are both concrete and systematic. But all four are about optimal resource 

utilisation. 

•  Communication is important: the right names of research programmes attract interested parties. 

‘Resource efficiency’ attracts no one. ’Future XXX’, for example, is better. 

 

Group 3:  Johan Lindman, Christopher Folkeson Welch, Mikael Svensson, Jon Haag, Thomas 

Eriksson 

The group presented a chart of growth in the bioeconomy, showing how various industries and 

technologies mature over time: 

 

A.  Forests, raw material — efficient and holistic resource supply. 

B.  Buildings — accelerated wood value. 

C.  Materials, fuel, packaging, hygiene — existing materials and fuels. 

D.  New materials — experimentation and upscaling. 

Comments and discussion 

(1) Forests, raw material  

(2) Buildings  

(3) Materials, fuel, packaging, hygiene  

(4) New materials: textiles, composites. 

  



 
 

A.  Create value by combining financial, human and natural capital. Increase consensus in society. 

Biological growth. Digitisation in the forest industry. 

B.  Technological development and knowledge in woodworking industries. Critical mass necessary to 

achieve optimisation and innovation. Small and medium-sized enterprises (SMEs) need help to 

become more global. Develop a demonstration facility to demolish buildings and, based on it, 

create new building elements. 

 The material flows needed in a biorefinery may seem small, based on the scale of the existing 

forest industry, but to others they are large. (‘You don’t need much perfume, but we produce a 

lot of turpentine.’) 

 We generally use large volumes in the forest industry. Here is a business window of opportunity. 

 Volumes don’t matter. What is important is what values are created or how big the problems we 

solve are. 

 

Digitisation/and Industry 4.0 — four presentations 

Mistra’s Executive Director Åke Iverfeldt began by giving a brief introduction to the ‘Industry 4.0’ 

concept. After the steam engine, electricity and electronics, we are now on the brink of the fourth 

industrial revolution: digitisation. It will create new information flows and mean new conditions and 

opportunities for industrial operations. Around the world, a range of political initiatives have been 

launched, including in Germany, the US and China. In the EU (Factories of the Future) and Sweden 

(‘Production 2030’, Made in Sweden 2030: Strategic Agenda for Innovation in Production and the 

Swedish Government’s Smart industry – a strategy for new industrialisation for Sweden), too, work 

to review the importance of digitisation for industry has begun. The Swedish forest industry is in 

pole position to take advantage of digitisation, considers Åke Iverfeldt, who rhetorically wondered 

how we should manage the current situation and move on. 

Olle Steffner (BillerudKorsnäs) based his presentation on the report Growth within: A circular 

economy vision for a competitive Europe (McKinsey, 2015). To achieve the two-thirds goal, major 

efficiency improvements are needed, especially in the materials, transport and food sectors. Overall, 

there are low utilisation rates in material flows. Here, there are great economic gains to be made, 

i.e. there is an engine for development. The toolbox for achieving change, according to McKinsey, is: 

 Use renewable materials. 

 Share (think Airbnb and Uber). 

 Optimise. 

 Loop (digital feedback). 

 Change technology where necessary. 

Conclusion: bioeconomy, digitisation/and Industry 4.0 can be combined in a profitable manner. 

Thomas Eriksson (Jaako Pöyry) began by looking back. What has happened in the Swedish pulp and 

paper industry in the past 30 years? Not very much, he noted. Certainly, production has improved, in 

terms of both energy and the environment; the amount of process data has increased; and product 

characteristics are better today. However, no overall technical changes have taken place in 

production; industry still controls individual process sections rather than an entire factory, and price 

pressure forces companies to merge into ever larger units. By 2046, Thomas Eriksson sees three 

areas in which the pulp and paper industry must make efforts: 

 Continued structural change. Printing paper production disappears. 

http://ec.europa.eu/research/industrial_technologies/factories-of-the-future_en.html
https://www.teknikforetagen.se/globalassets/i-debatten/publikationer/produktion/made-in-sweden-2030-engelsk.pdf
http://www.regeringen.se/49a937/globalassets/regeringen/dokument/naringsdepartementet/pdf-i-genvagsblock/smart-industry.pdf
http://www.mckinsey.com/business-functions/sustainability-and-resource-productivity/our-insights/growth-within-a-circular-economy-vision-for-a-competitive-europe
http://www.mckinsey.com/business-functions/sustainability-and-resource-productivity/our-insights/growth-within-a-circular-economy-vision-for-a-competitive-europe


 
 

 More efficient production. Dealers and sensors are connected; factories are managed as a whole. 

Business, raw material management, maintenance and customer needs are affected. 

 Digitised products. Knowledge of products, end products and end users is gradually increasing. 

Michael Lundh (ABB Sweden) presented an overview of the technologies used in industrial 

digitisation: 

 Internet of Things (sensors and actuators that connect the entire factory, including business 

systems) 

 Information storage 

 Cloud computing 

 Mobility (ubiquitous data access) 

 Regulation checking. 

Mining is an example of an industry that, in recent years, has been working purposefully on 

digitisation, jointly with ABB and others, to find bottlenecks and optimise process flow. Big profits 

can be made. Smarter ventilation control (modelling) has reduced the power consumption of mine 

fans by 30–50%. It is important not to get bogged down in the technology: humans make all the 

decisions, said Michael Lundh. Complex systems must be easy to handle. What is good, and what is 

important, to do with the information we receive through digitisation? Creating new business 

models is a key to success. 

 

Group discussion 2 — Bioeconomy + Digitisation 

The participants were once again divided into groups (the same as last time) — this time to combine 

their previous conclusions with the opportunities offered by digitisation. 

What conclusions are drawn from the presentations about Industry 4.0 and digitisation? New 

opportunities for research areas? 

 

Group 1 

A.  Small-scale biorefining. 

B.  Developing building systems. 

C.  Policy instruments for an increased bioeconomy. 

Comments and discussion 

A.  Try to steer material flows and production towards customer patterns (apps). That gives fewer 

breaks, improved quality, greater scope for understanding the customer and the option of 

remote control over processes. 

B.  Halve the thickness of the building elements. Halve the construction time. 

C.  Information. Technology. Digital strategy for Sweden. 

 

Group 2 

A.  Industrial construction. 

B.  Automation of value chains. 



 
 

 

Comments and discussion 

A.  Ordering and procurement. Systems thinking. ‘It should be easy to choose the right wood.’ 

Visualise losses in construction processes. 

B.  Information flows more easily. Focus on the end customer. Traceability and emotions — for 

example to pinpoint one’s ‘own’ spruce. 

 

Group 3 

A.  Digitisation as an add-on. 

B.  Data in Partnership. 

C.  Land-based industry as remote business. 

Comments and discussion 

A.  Easy adding to existing infrastructure. Cheap supplement for SMEs. Use for steering system and 

checking. 

B.  Properties. Logistics. Consumer. 

C.  Availability. Urban vs rural. 

 

•  Digitisation at differing stages of advancement in various parts of the forest industry. In some 

areas, advancement has reached further (forest management apps, for example). Others have 

made less progress. 

•  In previous technical developments, society has taken great responsibility. Digitisation/and 

Industry 4.0 will be more market-driven. How should the land-based industries get on board so as 

not to be left behind? There is also a political question: how do you build a digitised society that 

is connected? 

•  The level of knowledge in the forest industry is still too low for innovation in digitisation to take 

place. There are no sawmills that even know what the Internet of Things is... How can we attract 

people who know have this new knowledge? The Strategic Innovation Programme, Production 

2030, may help. 

 

Closing words 

Many thanks to all participants. Thomas Nilsson noted that, based on today’s conclusions, Mistra 

will formulate several research areas for further consideration by international experts and 

researchers. Sometime in 2017, Mistra aims to issue a call for proposals. Åke Iverfeldt (Mistra) 

pointed out that Mistra’s door is always open, and that all the participants are welcome to get in 

touch with further thoughts and comments in the future. 

 

  



 
 

Participants 

Mats Wallin (Södra) — Group 1 

Mårten Larsson (Swedish Forest Industries Federation) — Group 1 

Anders Carlsson (Derome House) — Group 1 

Uno Brinnen (BillerudKorsnäs) — Group 1 

Sten Nilsson (Forest Sector Insights/IIASA/KSLA) — Group 1 

Michael Lundh (ABB) — Group 1 

Åke Iverfeldt (Mistra) — Group 2 

Mikael Lindberg (Stora Enso) — Group 2 

Susanne Rudenstam (Swedish Wood Building Council) — Group 2 

Nils Hannerz (IKEM) — Group 2 

Olle Steffner (BillerudKorsnäs) — Group 2 

Johan Lindman (Stora Enso) — Group 3 

Christopher Folkeson Welch (Mistra) — Group 3 

Mikael Svensson (LSAB Sweden) — Group 3 

Jon Haag (BillerudKorsnäs) — Group 3 

Thomas Eriksson (Pöyry Sweden) — Group 3 

Torgny Persson (Swedish Forest Industries Federation) 

Thomas Nilsson (Mistra) 

 

Programme 

10:00 am Welcome — about Mistra and the workshop 

10:15 am  The participants present their visions 

 (5 minutes each, followed by short discussions) 

12:30 pm  Lunch 

1:00 pm Workshop in three groups (theme: bioeconomy). Presentation. 

2:00 pm  Presentations: Industry 4.0/and Digitisation in biobased industry: 

 - Åke Iverfeldt, Mistra 

 - Olle Steffner, BillerudKorsnäs 

 - Thomas Eriksson, Pöyry Sweden 

 - Michael Lundh, ABB 

2:35 pm  Workshop in three groups (theme: bioeconomy/and digitisation).  

 Presentation. 

3:45 pm Closing words. 

4:00 pm  End 

 


