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Executive summary 

• Implementable and easy to understand concrete recommendations need to be 

designed for the EU policymakers to help them construct a competitive and inclusive 

strategy to help Europe transition to a more sustainable model while leading this 

transition globally  

• The forest sector is one of the key players in this transition with much potential to be 

unleashed with a dedicated strategy and implementation  

• Biomaterials are promising for a green revolution across sectors including 

construction, transportation, and pharmaceuticals 

 

I.   Introduction  

 

The Chair, Mr. Esko Aho, welcomed all members, stressing that the aim of the newly established HLG 
on Forestry and Biomaterials is to achieve concrete results and get the crucial messages relevant for 
the EU COM and Council, easy to understand and implementable. 1 

There is a gap between what happened in the forest sector and how consumers view the 
transformation of the sector. One can use the parallel to mobile technology in the 1990´s: Europe had 
the experts, the skills, talents, funding, infrastructure, standards, access to the market, and this eco-
system was driving technological development globally.  

We need to communicate on how to create comparative advantages – forestry and bioeconomy is 
maybe one of the few real options for the transformation to sustainability. We have all that is needed  
but we need to be put together to be part of the over-arching European strategy. When speaking 
about innovation, there is huge innovation capacity in all sectors, but do we have the right framework 
conditions?  

 

1 A HLG is a temporary public-private think tank. It is independent, determines its own agenda, and has been tasked to ‘think outside-the-

box’. Therefore, it is fundamentally different from the formal high-level groups sometimes set up by the Commission to advise within a 
strict mandate. The purpose is to investigate ideas for incremental or radical policy innovation, in line with new contextual conditions, and 
outside legalistic and procedural constraints, and based on foresight and science, move beyond vested policy pathways, and develop 
feasible policy recommendations to achieve future strategic goals. 
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II.   The Context: The new EU Forest and Biodiversity Strategy, the Bioeconomy Strategy 

 

Adam Sebesta, research fellow of the HLGs shared a state of play of the EU's various policies and 
frameworks impacting the forest sector. Namely, the European Commission has adopted the new EU 
Forest Strategy for 2030 in July 2021, a flagship initiative of the EU Green Deal, and a foreseen 
contributor to the EU Biodiversity Strategy for 2030. Overall, the new Strategy focuses more on 
protection and restoration of EU forests and their vital role in tackling climate change and biodiversity 
loss than on sustainable use for a bioeconomy.  

Yet the new Strategy has met divergent views of impacted stakeholders with a notable group of 
Member States opposing the principle shifts towards biodiversity protection and climate mitigation 
role of forests as opposed to the multifunctionality of forests and contribution to circular bioeconomy. 
These can in fact be complementary. Governance has been also challenged as most of the forest policy 
lies under the MS national competence. The Council's formal conclusions have been adopted on 15 
November 2021.  

Currently, the European Parliament is preparing its report on the Forest Strategy. In parallel, the EU 
Commission is preparing a report on the implementation of the EU Bioeconomy Strategy, which aims 
to accelerate the deployment of a sustainable European Bioeconomy.2  

The Members pointed to a need to better harmonize and reconcile not only the EU Forest and 
Bioeconomy strategy, but also the EU's Biodiversity strategy. These Strategies are key for the future 
of EU environmental conservation, socio-economic growth and energy sustainability and 
independence. Yet, it seems that these strategic documents issued by the EU set goals and targets 
that sometimes look divergent and contrasting from each other. It is time for a crucial endeavour to 
be conducted aiming at comparing these Strategies while identifying the conflicting points and trying 
to find ways for reconciling and integrating them.  

In addition, it was noted that the challenges to implement the strategies in forest and biomaterials 
sector may lye in the absence of a dedicated forestry department in the Commission that would 
promote a holistic approach of forestry and a sustained, long term engagement with EU’s forest 
strategy. 

 

III.   Discussion Paper on Forests and Biomaterials 

 

Moving to the specific opportunities of the forests and biomaterials, an invited expert, Ms Lauren 
Sarah McKee, PhD, Docent in Biotechnology, KTH Royal Institute of Technology, Stockholm, Sweden, 
explained how we can utilize the basic components of wood, what is the huge potential for 
biomaterials development, what can bacteria tell us about how trees are made, and how to ensure 
that multi-disciplinary collaborative research can succeed. Highlights include:  

 

2 Available at: https://ec.europa.eu/info/research-and-innovation/research-area/environment/bioeconomy/bioeconomy-
strategy_en  
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• There is great potential to develop biomass fractionation to create a more diverse portfolio of 

products to build novel materials with diverse functions. 

• Efficient methods are needed to create economically viable wood-derived biomaterials, 

especially via improved fractionation of wood into polymers. 

• One of the most valuable products from lignocellulosic biomass is nanocellulose (used in drug 

delivery, tissue platforming, biosensors, dialysis membranes, and anti-bacterial wound 

dressings and in mainstream items such as absorbent hygiene products, plastic-free glitter, 

bio-based energy storage devices, and even in running shoes). Indeed, over the past few years, 

nanocellulose has been proved to be one of the most prominent green materials of modern 

times. Innovation is however needed to improve nanocellulose production standards, which 

have a chemical waste footprint. A sustainable alternative to the classical acid hydrolysis route 

for nanocellulose production is to use enzymes. 

• Further, there is great promise for using hemicellulose (a diverse range of complex 

polysaccharides) films in food packaging, as the films can be transparent and can even serve 

as oxygen barriers, although water solubility is a technical issue that still needs to be 

addressed by targeted hemicellulose modification, such as by using enzymes. 

• In addition, lignin (a complex non-carbohydrate network that acts as a glue cementing the 

polysaccharide components of biomass) is conductive and can be used in electrical devices 

and smart materials capable of responding to stimuli (including in batteries).  

• Being able to tailor the properties of hemicelluloses is a step in moving us towards an overall 

more sustainable industrial economy. 

• Investment is needed in scientific infrastructure to ensure that multi-disciplinary collaborative 

research can succeed. And it is vital for a continuous dialogue to be in place connecting 

academia and industry, to ensure that materials are developed with viable real-world 

products in mind. At the same time, it allows societies to ensure that graduates have the skills 

and competences needed for the biomaterials sector. The EU research & innovation policy 

must therefore be taken into account. 

• A major focus of future research, in parallel with enzyme discovery efforts, should be to gain 

much deeper understanding of the intricate structure of wood – specifically regarding the 

polymer network of the cell wall, and how it changes following physical, chemical, and 

enzymatic treatments. Through dedicated interdisciplinary efforts, the development of 

holistic materials biorefinery concepts will help facilitate a transition to sustainable materials 

production based on renewable resources. 

• How do we reach these objectives? 

o Encourage multi-disciplinary approaches  

o Build infrastructure and make it accessible  

o Communicate with industry  

 

http://www.centrecondorcet.eu/
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o Follow scientific curiosity  

o Integrate research platforms with common goals. 

In addition, it was noted that textile production based on wood-derived materials is another area 
which should be explored in the further discussions.  

 

IV.   Initial discussion and key considerations  

 
Innovation and progress of the forest sector  

To showcase the innovation potential, it would be pertinent to share a detailed view – what comes 
from one cubic meter of wood utilized 20 years ago, today, and what is the expectation for the next 
10 years from now. This is important also for  policymakers to know.  

Wood is used primarily for construction of buildings. Buildings store carbon for a long time and thus 
are an excellent carbon sink. What remains however is significant waste stream as not all wood can 
be used for construction. Yet, the innovation can be illustrated on the use of these side streams. 
Initially, most of that wood has been used for the production of newspapers; now it is mainly energy 
and advanced packaging (being able to replace fossil-based plastics) for example nano cellulose barrier 
can be put on the packaging. Further, lignin has potential as hard carbons are used to replace graphite 
which is mined and used in batteries (lignin is separated from wood during the production of cellulose 
fibres from its pulp; it’s then refined into a lightweight carbon powder which is made into electrode 
sheets and combined with other battery components in order to replace graphite). 

In addition to the utilization of one cubic meter of wood, one should investigate the main revenue 
source of the forest sector, now  what are the expectations for the future and the structural changes? 
In the future, we will see huge cross-forest innovation activity impacting e.g., transport, packaging, 
materials, biomedicine sectors. And the market traction of all these opportunities is one of the main 
opportunities to restore the EU forests.  

This innovation potential however needs to be well understood and supported by the public decision-
makers. Currently, the EU Bioeconomy Strategy is being revised and the Commission is betting on 
creating bioeconomy and scaling it (a progress report is due on this soon).  

Balancing the bioeconomy and biodiversity  

The bioeconomy needs to be built without hampering biodiversity. Yet, this should not be a goal on 
its own, but we should see that forestry accounts for multifunctionality and maintains the provision 
of all important ecosystem services.  

One of the elements of this debate is the ‘long lived products’ vs ‘single used products.’ Here, the 
discussion should not only be on the negative aspects of the fossil-based materials but also be 
objective on the potential environmental impacts of biological products. The focus  needs to be the 
circularity.  
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Also, the discussion needs to be about efficiency; no doubt that biomass and bioeconomy need to be 
scaled up but how to best push for this type of bioeconomy knowing the ecological boundaries?  

The research on longevity of harvested wood products is important. The residence time of carbon that 
the trees have sequestered over their lifetime is too short: current estimates are that the carbon is on 
average returning back to atmosphere in less than 5 years after the trees are harvested, when all wood 
products, e.g. construction materials, paper and energy, are accounted for. This means that wood use 
is currently accelerating climate warming, although it should be doing the contrary. Therefore, we 
should be creating solutions and ways of prolonging this life cycle of wood products, so we do not end 
up just speeding recycling and using more wood for bioenergy as this releases carbon fast and 
accelerates climate change.  

Also, the substitution of all fossil materials with forest products needs to be carefully analyzed; the 
perspective of how much is used from 1 cubic meter of wood needs to include life cycle analysis (LCA) 
for climate change mitigation. On the hemicellulose for replacing plastic barrier, it is indeed important 
to develop this further but basic investments and research are needed to improve these innovations, 
particularly the difficulty of extraction methods.  

Further, the protection and carbon storage potential of wetlands and hedges should be explored. It is 
understood that only by progress in biodiversity one can meet the climate/biodiversity challenges. 
Without bioeconomy, we will not have funding to improve biodiversity. There is also the social 
component to be considered – k particularly that the steel and chemicals industry in Europe together 
contain fewer jobs than the forest sector in the EU.  

Also, it will be fundamental to communicate in a proper and successful manner the need for a 
sustainable bioeconomy reconciled with biodiversity conservation and with climate change mitigation 
and adaptation, to be able to reach out to the public opinion that nowadays is mainly urbanized or 
characterized by a urban way of life and thinking. For this purpose, it may be decisive to develop a 
urban planning and urban management approach which draws heavily on ecological thinking like 
relying on renewable energies and materials, recycling matter and nutrients, sequestering carbon and 
greenhouse gases with high longevity into woody infrastructures and buildings, improving 
microclimate and environment thanks to green cover provided by green infrastructures and urban 
forests, enhancing biodiversity and improving health thanks to nature brought back into cities. 
Connecting this biocity concept with people living in urban areas would help them developing an 
ecological thinking and therefore better tackling the issues of environmental and health crises. 

Finally, when considering the ecological boundaries – without prejudice to biomaterials, one should 
think about research on the impact of intensive use of wood waste. Particularly, how much harvest 
residue is taken from the forest; and what is the minimum quantity that should be left in the forest? 
With intensive harvests and consequent collection of the residue and stumps for e.g. bioenergy, the 
carbon storage of forests is decreasing, simultaneously as the deadwood critically important for 
biodiversity is also lost. This makes the deadwood and minimum threshold discussion critical and can 
help prevent the need to invest in the reconstruction of something which has already worked. Also, 
what we should aim for is reducing waste in the production process by opting for the maximum and 
optimal use of the wood that is already removed from the forest and destined for production process.  
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Increasing the forest sector productivity and adjusting the forest management  

As resources are limited, one should set targets to increase efficiency. Looking over the developments 
of the past 20 years, can the industry set a 35-percentage efficiency increase target?   

For this, making forests more resilient is key. Climate adaptation measures need to be done, as climate 
risks can cause carbon sink decline, in addition that many species will become endangered. Many parts 
of Europe, particularly Southern Europe face significant problems from climate change. This leads to 
increased vulnerability of forests. Forest management needs to include adaptive strategies for 
increasing resilience; this implies also improved monitoring and observations of the state of forest 
ecosystems. Mere ‘abandonment’ of forests (i.e. no forest utilization) can create a lot of problems. 
Further, significant advances in e.g. remote sensing methods have recently been developed as tools 
for forest monitoring and planning, compared to 10 – 20 years ago.  

Further, the multifunctional role of forests is still not understood well by the society and needs to be 
communicated better by relevant actors. We need to understand how we are able to maintain the 
productivity of forests, and find the link between activities of innovators and funding. Also, scalability 
of these innovations needs to be improved.  

Lastly, Forest Europe is coordinating an EU-backed scientific project on viable forest value chains. From 
the preliminary results, we need resilient species to ensure the continuous supply of the biomaterials. 
But we need to start from the education at universities and assess how forest management should be 
changed. Then, we continue with the value chain addressing the innovation aspect. A report on forest 
biodiversity in Europe will be soon published.  

 

Governance and synergies, global opportunities   

One of the opportunities for biomaterials increase is also the recovery programs of the European 
Commission (particularly NextGenerationEU (NGEU)). It should be therefore investigated whether 
there has been an integrated approach and how much bioeconomy is included in the recovery 
programs of the Commission, and what are the opportunities for future policy framework 
improvements. Close collaboration with the Member States will be necessary. 

Here, the key is to focus on synergies. Any short-term product-level focus has trade-offs, but the 
development forecast for 15 years can be more relevant. For example, in Europe, the forest area 
increased by almost 10 % in 1990–2020. Also, while the EU forest represents only 4 percent of global 
forests, it represents 40 percent of global export wood value. And it is the global opportunities such 
as 300 mil ha to be restored in Africa which is relevant also for the EU.  

In fact, the EU forest policy will have a tremendous impact on Africa, and this can be positive, also 
because of the ongoing EU Africa Partnership debate, particularly to ensure EU companies have a role 
to play in the next 2 billion people African markets. Therefore, we need to look globally to be holistic; 
we need to capture the global picture. However, a traditional Eurocentric view should be replaced by 
one based on the realities in Africa, such as the shortage of energy (600 mio people need wood for 
cooking and heating), deforestation for (subsistence) farming or typical African biodiversity 
conditions.     
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V.    Concluding remarks   

 

The Chair concluded that the critical aspect – a life cycle – 70- 80 years of CO2 absorption and then a 
release in 5 years in subsequent products needs to be considered together with all the other key points 
discussed.  

Members have been asked to provide ideas as the best possible way to create a common 
understanding for the role of circular bioeconomy in the overall economy (how to make Europe a 
leading region of bioeconomy globally?).  

These will be useful to be explored in the next meetings; the next meeting should be scheduled in a 
month- two (middle-end of March).  

The Chair concluded that we want to create an inspiring report and to address all key issues 
coherently.  
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