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SUMMARY
The development and commercialization of novel, industrially adaptable and technoeconomically viable solutions that can be derived from a circular forest bioeconomy requires
structural changes of the entire innovation landscape (IEA Bioenergy, 2014). Therefore, the
focus of this study is on the analysis of the European forest-based bioeconomy. It aims to
provide valuable insights in the forest-based industries, the innovation system and in the
potential user community. In order to establish a mutually beneficial infrastructure for the
circular forest bioeconomy, an initial analysis of the relations of the ERIFORE consortium to
other research infrastructures is carried out.
In order to map and analyze the European forest bioeconomy, a systematic approach is
pursued. Through the use of the various research techniques a broad spectrum of data,
information and opinions is taken into account. To stay within the scope of the study, the
research results were compiled in three phases. The context analysis focuses on the
structure and patterns of existing research infrastructures and industrial activities in the
forest-based sector. Building on that, the second phase focuses on the expectations and
motivations of relevant stakeholders towards the ERIFORE infrastructure. In the third phase,
the elaborated results of the ERIFORE project are discussed and evaluated in relation to
other research infrastructures.
This approach demonstrates the importance of integrating research activities and
infrastructures among Europe. Currently, the innovation landscape reveals a high degree of
fragmentation, propensity of co-operations predominantly on a national basis and limited
utilization of shared research facilities. However, various industrial research activities
demonstrate the enormous potentials to open up new markets in the short and long-term.
The industries related to ERIFORE are expected to generate high economic revenues,
fostering rural development and climate mitigation. Fostering the innovation capability of the
forest-based industries is predicted to be relevant for societal challenges and potential
economic impacts. The need for structuring and complementing the European forest-based
research activities was also emphasized by science and innovation oriented actors. Besides
the requirements for new infrastructure capabilities, the relevance of the associated networks
was highlighted. The diversity of research fields and technology areas related to the forestbased value added chain requires special efforts to stimulate co-operations. In order for a
mutually beneficial ERIFORE infrastructure, this reports also includes an initial analysis of
the relations to other research infrastructures. Depending on the scope of the planned
infrastructure, the addition of complementary or synergistic partners would be beneficial.
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1 Mapping the European forest bioeconomy
Building a research infrastructure co-operation is expected to foster the development and
commercialization of novel, industrially adaptable and techno-economically viable solutions
that can be derived from a circular forest bioeconomy. The envisaged infrastructure
ERIFORE is committed to provide appropriate facilities scientific excellence and new
knowledge and serve users with free and open access. This leads to the question of the
position of the ERIFORE capabilities in the European landscape as well as the requirements
of relevant Stakeholders towards the planned infrastructure. Within the scope of this study,
an analytical approach is initially developed in order to subsequently show the results of the
evaluation and derive strategic development options for the infrastructure.
1.1

Introduction to the topic

From Spain down in the south to Finland up in the north – the landscape of forest-based
research and development is emerging all over Europe. In order to enable and unlock the full
potential of available forest biomass in balance with diverse use of forests, research and
development has to be facilitated. The use of forest biomass for new value added products
requires the combined understanding of the entire forest-based value chain. Thus,
interactions between scientists across all research fields and technology areas related to
forest bioeconomy are crucial for the development of scientific and technological discoveries.
In order to provide stimulating and techno-economically feasible process concepts, research
needs to be carried out on different unit operations and integrated in succession or
alternative routes. This is directly reflected in the infrastructure needs to realize the most upto-date education, excellent research and new innovations that are required for industrial
renewal. The requirements of the research areas related to the concept of forest bioeconomy
are significant and reflect the complexity and diversity of possible applications of forest
biomass. In general, no single European country can provide all required research
infrastructures – while other nations like the US can. Europe must be able to compete as a
union (Rizzuto, Wood, 2013). Therefore, the EU policies of developing research focus
increasingly on collaborative research, both within the EU and with external research
partners (European Communities, 2007). Thus, there is a need to coordinate, complement
and update the existing research infrastructure in Europe and share the facilities among
researchers across Europe. Fostering a new level of co-operation between the main RTD
providers in the field requires an appropriate framework of business, funding and
governance.
Besides the need for an increased awareness of existing research infrastructure and
fostered co-operations among scientists and infrastructures, the accelerated transfer of
research developments to industry is essential to strengthen forest-based innovations. The
planned openly accessible infrastructure will specifically help small and medium sized
enterprises to grow in their efforts. This set of measures aims to realize the European
potential to consolidate its place as a world leader in forest-based research and innovations.
5
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Consequently, the general objective of the ERIFORE project is to create a collaborative
European research infrastructure to enable and unlock the full potential of available forest
biomass in balance with the diverse use of forests. The consortium currently has a significant
set of complementary capabilities in form of knowledge, analytical and piloting research
equipment.
The preceding capability check and bottleneck analysis (see deliverable 5.1) identified three
main opportunities for a more effective use of research infrastructure:




Improved awareness of the available capabilities and facilities,
Better coordination and co-operation in the use and development of the facilities and
Enhanced integration of relevant research fields and technology areas for the
development of new biorefinery concepts.

Complementing the internal view on the consortium’s capabilities, this report maps and
analyses the external European research landscape. Analyzing the context of the ERIFORE
infrastructure and the stakeholder expectations is an essential step to make strategic
decisions. It reduces the risks involved in making decisions. This study assists in studying
and understanding the relevance of research infrastructure co-operations in the forest-based
bioeconomy. It aids in efficiently understanding the research landscape, demand forecasts
and strategic patterns of actors in the forest-based bioeconomy. Thus, the importance and
complexity of research infrastructures in this research field is shown. Simultaneously, this
study is used to gain insights in the expectations and motivations of relevant stakeholder
communities towards the suggested infrastructure. Taking the stakeholder perspective into
consideration while establishing ERIFORE, reduces the risks of strategic missteps
significantly. Therefore, involving all the stakeholders in surveying the development needs of
the infrastructure is considered to be crucial for the further project.

1.2

Research questions

In order to develop a sustaining plan for the ERIFORE infrastructure, it is crucial to provide
detailed information about developments in the forest bioeconomy sector as well as
expectations and motivations of relevant stakeholder communities towards the infrastructure.
Against this background, three specific research questions can be outlined for this study.
What is the structure of the current research landscape? What are current and potential
markets?
What are the EU funded research topics? What do relevant stakeholder communities
expect from ERIFORE?
Can ERIFORE meet the identified requirements? Do we need additional partners?
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The sectorial analysis of the circular forest bioeconomy aims to identify the structure and
patterns of existing research co-operations among owners of research infrastructure and
industry. Moreover, it addresses underlying political and economic conditions and the
structure of the innovation system in forest-based bioeconomy. The results of this sectorial
analysis provide insights into the significance and sustainability of a newly established
infrastructure for the circular forest bioeconomy. A mapping and analysis of the infrastructure
of other research organizations was carried out in the preceding deliverables (D 1.2-4.2).
Therefore, this report provides supplementary information of the infrastructure co-operations
and market demands.
Additionally, expectations and motivations of relevant stakeholder communities complement
the analysis of the ERIFORE infrastructure. In order to ensure long-term sustainability and
significance of the suggested future infrastructure, it is essential to determine the stakeholder
view as accurate as possible. Relevant stakeholder communities are researchers, industry
and policy makers.
Combining the results of this study with the research findings of the bottleneck analysis
(task 5.1), the foresighting activities (task 5.2 and task 5.3) provides a profound decision
basis for defining further implications for the ERIFORE infrastructure. Based on the results of
the preceding deliverables (D 1.1-4.4, D 5.1), varied development options are discussed by
the project consortium. Figure 1 summarizes the analyzed research questions.
European Forest Bioeconomy

Stakeholder expectations

What is the structure of the
research landscape? What are
current and potential markets?

What are the current and potential
EU funded research topics? What
do relevant Stakeholders expect
from ERIFORE?

European Research Infrastructure For Circular Forest Bioeconomy

Internal evaluation
Do we need partners? What for?

Figure 1:

Summary of the analyzed research questions
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Course of the study

This study is set up to gain insights into the European forest bioeconomy. Its course derives
from the identified research questions.
Section 2 describes the methodological approach. The study comprises three main parts: a
mapping of the European forest bioeconomy, an analysis of policy, scientific and industrial
stakeholders and a concluding development of recommendations for the ERIFORE
consortium and the responding infrastructure capabilities. A mixed-method approach is
applied to enhance and validate the analysis.
The following section 3 provides basic information on the collected data. Within the scope of
this study, two external online surveys and an internal expert survey were carried out. This
section represents the most important facts about the survey participants.
The identified structure and patterns of the emerging landscape of forest-based bioeconomy
are described in section 4. The study provides insights into co-operations among owners of
research infrastructures and regional dimensions of research clusters. Current industrial
research activities are mapped and some recent projections and estimates for the economic
impact of bioeconomy transformation are depicted by means of the pulp and paper industry.
Following the analysis of research activities in the forest-based bioeconomy, a survey of
relevant stakeholders is carried out in section 5. It is the aim to identify motivations and
expectations of potential users of external research infrastructures. The policy view is based
on an analysis of public research programmes. By means of public research programs,
different institutions of the European Union significantly influence the focus of research,
development and innovation. Additionally, an online survey was carried out among scientific
and industrial communities. The result of this stakeholder analysis is a comprehensive
picture about expectations and requirements for a mutually beneficial ERIFORE
infrastructure.
Building on the results of the preceding analyses, strategic options for the further
development of the ERIFORE infrastructure are derived in section 6. Based on a survey of
internal experts, potential partners are discussed. In combination with an analysis of current
partnerships of the ERIFORE consortium, recommendations for further actions are
developed.
The concluding section 7 summarizes the findings of this study.
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2 Methodical approach
2.1

Approach

In order to map and analyze the European forest bioeconomy, a systematic approach is
pursued. The research results were compiled in three phases.
Phase 1: Context analysis
The first phase investigates the context of the suggested infrastructure. This study focuses
on two aspects of the context, the structure and patterns of existing research co-operations
among owners of research infrastructure and current and future potential industrial research
and production in Europe. The methods adopted include an external survey, a social network
analysis, an internal survey as well as data collection with existing databases. At the end of
the investigation in the first phase, results will available on the European research
landscape.
Phase 2: Stakeholder analysis
Building on that, the second phase focuses on the expectations and motivations of relevant
stakeholders towards the ERIFORE infrastructure. A comparative content analysis identifies
EU funded research programmes, indicating gaps and bottlenecks as well as potential future
trends from a policy perspective. Expectations from competitive research and industrial
actors are analyzed by conducting an external survey across Europe. At the end of this
analysis, the requirements of stakeholders are stated.
Phase 3: Analysis of integration potentials
In the third phase, the elaborated results of this study are discussed and evaluated within the
framework of the establishment of the ERIFORE infrastructure. The objective is to identify
potential partners to close identified gaps in the consortium and beyond. For this purpose, an
internal survey among the project partners is carried out in combination with an analysis of
current research partnerships. The results of this phase provide an overview of options for
strategic partnerships.
Figure 2 summarizes the approach developed within the scope of this study. To be
complete, the current situation of concurring research organizations is listed, though it has
not been included in this study. The hatching in Figure 2 clarifies that the analysis of
research infrastructure has already been done. Detailed results are described in the
preceding reports D 1.1-4.3. The applied methods are described in detail in the following
section 2.2.
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Objective

Phase
1

Research infrastructure
Context analysis

Infrastructure co-operation
Industrial R&D activities

2
Stakeholder analysis

3
Integration potentials

External survey, SNA
Mapping, internal survey

Policy environment

Content analysis

Scientific community

External survey

Industrial stakeholders

External survey

Research partners

SNA

Expert assessment

Internal survey

Strategic partnerships

Figure 2:

WPs 1-4

Summary

Summary of the analytical approach

Through the use of the various research techniques a broad spectrum of data, information
and opinions is taken into account. To stay within the scope of the study, two questions were
raised in the center of the analyses:


What is the relevance of the analysis for the ERIFORE research infrastructure?



What implications and requirements can be drawn from the analysis’ results for the
ERIFORE research infrastructure?

2.2

Methodology

Within the three phases of analysis of this study, a set of methods is applied: an external
survey, a social network analysis, a mixed-methods approach to map the industry research
landscape, a content analysis and an internal qualitative survey.
External Survey
The external survey was prepared to identify the key European research infrastructures and
the development needs in the field of forest-based bioeconomy. Thus, it addressed scientific
and industrial owners of research infrastructure related to the forest-based bioeconomy in
Europe.
The collection of the required data is based on an online survey. The preparation of the
survey was created with EU Survey, an open-access-online tool hosted by the European
Commission (EU Survey, 2017). This tool enables the design and implementation of online
surveys. EU Survey creates a link for every survey set up which can easily be sent out to
potential participants.
10
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The questionnaire consists of five elementary parts:
1. Background information: socio-demographics on the respondents and their
organization.
2. Forest-based bioeconomy: classification in research fields and research process.
3. Infrastructure: technical data on available research infrastructure and share of
funding.
4. Networks: data on existing co-operations and shared use of infrastructure, though
co-operations not necessarily directly linked to the infrastructure itself.
5. Future prospects: leading development needs and constraints for infrastructure and
interest in open access infrastructure.
The questionnaire is shown in the appendix (see 9.1). The analysis of the data was
completed with descriptive statistics, content analysis for open-ended questions and a social
network analysis for the co-operations. The latter method of analysis is described in the
following sections.
The sample design is based on the snowball sampling technique. Initially, relevant actors
from research and industry were mapped by the project partners. These actors were
contacted in the first survey round. As one part of the survey addressed co-operation
partners, further actors of the forest-based bioeconomy could be identified. The snowballing
was continued with these newly nominated contacts. They were contacted in a second round
to participate in the survey.
Social Network Analysis
The analysis of existing co-operations among European research infrastructures was
conducted using a social network analysis (SNA) approach. Based on the graph theory,
social networks represent the links between a set of actors. The nodes represent the actors,
the ties between them indicate existing co-operations. Upon reversion, missing ties
represent a lack of co-operation (Hannemann, Riddle, 2005).
Figure 3 depicts an exemplary network.

Tie: Co-operation

Node: Actor

Figure 3:

Exemplified illustration of a network graph
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The analysis of social networks in the area of technology and innovation policy is attracting
increasing attention. A comprehensive set of measuring methods can be applied to visualize
and assess the co-operations among owners of research infrastructure in Europe. The
methods of SNA reveal the interactions of actors of the forest-based bioeconomy.
Consequentially, knowledge of the structure of the network and the patterns of the actors
can enable the development of appropriate measures to improve the network (Katzmair,
2005).
Mapping
The mapping aims to identify current industrial research activities in the forest-based
bioeconomy. The analysis was grouped into two parts:



research and development activities in specialized units or centers belonging to
companies and
pulp and paper mills to depict the relevance of the ERIFORE research infrastructure.

The mapping of industrial research activities is based on the list of members of the Biobased Industry Consortium (BIC) website (BBI JU, 2017). The mapping of pulp and paper
mills is based on the database of the Confederation of the European Paper Industries (CEPI)
(CEPI, 2017).
To create the maps, the collected data was further processed. The locations were geocoded
using the programming language R (R Core Team, 2012). The geolocations were then
mapped using the open source geographical information system QGIS (Quantum GIS
Development Team, 2017). The mapping of administrative boundaries is based on data
provided by the European Commission in Eurostat (Eurostat, 2017a). The topographical map
is plotted using the WGS 84 projection.
Content Analysis
The content analysis systematically analyzes the European Framework Programmes for
Research and Innovation related to the forest-based bioeconomy over time. Political leaders
and the members of the European Parliament provide funding for specific research topics by
means of research programmes. Hence, it will be possible to identify the strengths and gaps
as well as the development of topics dedicated to bioeconomy (biorefinery), indicating
potential future trends.
The analysis includes the programmes Horizon 2020, the Wood Wisdom-Net Research
Programme, the Bio-Based Industries Joint Undertaking and the earlier Framework
Programme 7 (FP 7). The last three published programmes, if available, were defined as
units of analysis. The content analysis gives structure to the topics and compares the
frequency of proposed research fields and technology areas.

12
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Internal Survey
In addition to the other methods analyzing the context of the ERIFORE infrastructure, the
internal survey focuses on the internal perspective of the consortium members. For this
purpose, a survey was conducted among all project partners. A written survey was sent out
to the primary contacts of the project partners, aiming to be distributed among relevant
experts in the organizations. Participation in the survey was possible in February 2017.
The questionnaire was designed in two parts. While the first part provided an initial overview
of the aim of the European forest bioeconomy mapping, the second part focused on the
assessment of the current ERIFORE infrastructure. The aim was to identify potential full or
affiliated partners to complement the existing capabilities and increase the attractiveness of
the infrastructure project. Therefore, the question aimed at the nomination of potential
partners. Additionally, a short explanation was requested.

13
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3 Basic information
3.1

Data composition external survey

The data collected in this survey provides the basis for the analysis of research cooperations (see section 4.1) and for the consultation of stakeholders in the external survey
(see section 5).
Participating in the research and industry survey was possible from May 2016 until
July 2016. To increase the sample size, the survey was conducted in two consecutive
rounds. Thus, 111 complete datasets could be recorded. Figure 4 shows the distribution of
the respondents divided into the stakeholder communities of research and industry.

13 %

Research
Industry

87 %

Figure 4:

Distribution of the respondents by stakeholder communities (n=111)

In addition, the size of the organizations was queried. Table 1 shows the distribution of the
respondents. Reflecting the definition of the European Commission on small and medium
sized enterprises (SMEs), data was collected in the four categories micro enterprises, small
enterprises, medium enterprises and large enterprises (European Commission, 2015a) (see
category and headcount in Table 1). Additionally, it was possible to give no answer.
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Distribution of the respondents by organization size

Category

Headcount

Frequency (#)

Proportion (%)

Micro Enterprises

9

5

5,2

Small Enterprises

49

17

17,5

249

26

26,8

>250

46

47,4

3

3

3,1

Medium Enterprises
Large Enterprises
No answer

The respondents’ organizations are located in 20 different member states of the European
Union, additionally some datasets have been collected from Non-EU countries. Figure 5
shows the composition of the respondents. Most of the respondents are located in Finland,
Sweden, France and Germany.

Figure 5:

Distribution of the respondents by country assignment (Giesecke, 2017)
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Data composition internal survey

The internal survey was carried out among all partner organizations in the consortium. The
consortium consists of experienced organizations with scientific staff jointly forming a
continuous value chain (Figure 6). In total, 12 answers were received from the consortium’s
partners.

Raw materials

Figure 6:

Primary
processing

Secondary
processing

Composition of the internal survey
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4 Context analysis
The objective of analyzing the context is to gain insights into the research landscape of the
forest-based bioeconomy and generate estimates on demand forecasts. Thus, the socioeconomic impact of the sectors and industries related to the ERIFORE infrastructure can be
demonstrated. Thereby, two key issues are at the center of the analysis.


What are the structures and patterns of shared research infrastructures in Europe?



What are the current industrial research activities and demand forecasts from the
perspective of industry and markets?

Following a short introduction into the relevance and implications of the analysis for the
targeted ERIFORE infrastructure, the current research co-operations are analyzed
(section 4.1). Following, the current industrial research activities and potentials are mapped
(section 4.2).
Research infrastructures are considered to be crucial for the development of scientific and
technological advancements. They predominantly support basic research. The development
of new products and innovations from forest raw material needs to be carried out on different
unit operations in succession or alternative routes. Co-operations along the entire forestbased value chain are crucial to increase the achievement of research results. Connecting
national research communities helps to increase the awareness and availability of
complementary infrastructures and thus, the overall quality of research (Johannson, 2011).
In order to obtain economic outcomes, the use of these research findings in development
and innovation needs to be stimulated and supported. Therefore, collaboration between
research and business are key factors in bringing the R&D results to companies. Research
infrastructures create the link between industrial innovation to new capabilities for research
and back to the development and industry as new products and innovative processes. If well
designed and managed, research infrastructures are the place where research, development
and innovation interact most effectively (Deák, Szabó, 2016; Rizzuto, Wood, 2013).
In order to optimize the use and develop the use of existing open access research
infrastructures, it is crucial to have information on where these infrastructures are located,
how they can be utilized and for whom they are open. By documenting the status quo,
valuable information on the relational capabilities and untapped synergy potentials is gained.
Understanding the complex network interactions is crucial for the further development of the
ERIFORE research infrastructure itself, but also for appropriate funding and business
models (Johansson, 2011; Katzmair, 2005).

4.1

Landscape of research co-operations

Two major approaches are taken to analyze the forest-based network (Scherngell, 2014): a
social network perspective focusing on the global structure of the European landscape
17
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(section 4.1.1) and patterns and compositions of
(section 4.1.2).

interactions among the actors

4.1.1 Geographical dimension of research infrastructure co-operations
International co-operations are considered to be crucial for technical and scientific
advancements. Within the scope of the ERIFORE infrastructure, interactions among
European actors of the forest-based bioeconomy are to be stimulated. Figure 7 shows the
members of the forest-based network in conjunction with their country allocation. The nodes
are located at equal distances around a circle, thus, nodes that are highly connected can be
easily located (Hanneman, Riddle, 2005). Nodes that share the same attributes are located
together in a segment of the circle. The distance however between the nodes however can
be disregarded. The network topology reveals several clusters of European countries. The
center is made up of organizations located in the Nordic countries. The peripheral substructures are determined by members of various European countries. Within those clusters,
the members are densely connected. However, the interaction with members of other states
remains low.
Latvia
France

Bulgaria
Lithuania

Finland

Germany

Denmark
Hungary

Greece

Sweden

Netherlands

Austria

Poland

Non-EU
Italy

Organizations
Co-operation

UK
Spain Belgium

Figure 7:

405 nodes
1014 co-op. ties

Portugal

Geographical dimension of the research co-operations
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The research clusters at country level are reflected in policy strategies of each country.
Bioeconomy strategy papers and roadmaps for national research infrastructures increase the
level of co-operations within a country (see Table 5 in the appendix). Though there are
already some European policy papers for bioeconomy and research infrastructures, the
interactions among the countries remains quite low. Figure 8 shows the level of cooperations at country level. This network visualization confirms the relevance of geographical
boarders until now. According to the returns of the forest-based actors, the interactions
among European countries is quite concentrated around few countries. Though the analysis
is limited to the context of the data the study is based on, the network graphs show that
geographical boarders still remain a barrier for networking the European forest-based actors.

Romania

Italia
Netherlands

Poland

Estonia

Belgium

Czech republic
England

Denmark

Greece

Portugal

Bulgaria

France

Lithuania
Germany

Spain

Latvia

26 nodes
153 ties

Hungary

Country

Number of
contacts
Co-op. ties

Austria

Ireland
Sweden

Slovakia

Non-EU

Figure 8:

Finland

16

Research co-operations at country level

The analyzed forest-based research networks consist of research organizations and
industrial companies. This approach provides the basis for understanding how research
infrastructures are used, could be used and should be used (McDowell et al., 2016).
Currently, the co-operation network in Europe has a low density. The existing collaborations
are predominantly set up among research organizations. Co-operations between research
and industry are also of great significance. As expected, the frequency of co-operations
among industrial companies only exists to a low extent. Country boarders remain a barrier
for the established co-operations. This confirms the importance of the ERIFORE project to
coordinate the European research landscape, to enhance the awareness and utilization of
19
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the European research facilities and to upgrade the European bioeconomy contact interface
for education and training.
4.1.2 Analysis of the European network
The European network among owners of research infrastructures is composed of different
actors, which are classified into two main categories: research and industry. The approach
aimed to target and identify familiar actors of the forest based bioeconomy. It does not claim
to be complete. Though, the snowball sampling technique serves as a basis to identify the
network, to analyze the social structures and to draw conclusions on the patterns of cooperations. Additionally, it is widely considered to be an appropriate approach to identify a
sufficient amount of actors in the forest based bioeconomy (Gabler, 1992).
The identified network consists of 405 actors and shows all the realized ties, more
specifically who co-operates with whom (Figure 9). Research organizations are represented
by greens circles, industrial organizations by grey squares. Existing co-operations are
indicated by the ties, missing ties reflect no current co-operations. The identified actors are
connected by 1014 ties. The visualization thereby shows a selection. Actors that are
connected to other actors in the network are depicted, isolates without any connections to
other actors are left out to increase clarity (n=12). The actors are located according to their
co-operation patterns. Using the “spring-embedded” layout algorithm, actors that share more
connections are closer to each other. The actors that are best connected in the network by
their direct contacts as well as their contacts of contacts, are located in the center of the
network. The size of the nodes emphasizes the interconnections of an actor. The larger the
node, the higher the number of contacts. The length of the ties reflects the position of the
actors in the networks, those with smallest path lengths are put closest to one another in the
graph (Hanneman, Riddle, 2005).

20

Horizon 2020 ref. 654371

Deliverable 5.4 Analysis and report on industry Issue 1.0
28/02/2017
mapping and stakeholder interviews

405 nodes
1014 ties
Research

Industry
Co-op. tie
Degree of
contacts
3

Figure 9:

Networks of co-operation among European organizations owning research
facilities, the size of the node indicates the degree of contacts

The network graph reveals a fragmented research Infrastructure landscape and displays
various kinds of “sub-structures”. The center of the network is made up of a dense cluster of
highly connected research organizations and few industrial companies. Several loose
connections are located in the periphery of the network forming local sub-centers. Single
research organizations are forming the centers of those peripheral structures. Characteristic
is their limited interaction with the rest of the network. Additionally, a single component could
be identified. Though it is quite well connected in itself, it shows no interactions with the large
network. The overall density of this network is rather low. The amount of realized ties
comprises 25 % of all possible ties. It is important to remember that social network graphs
need to be analyzed in the context of the data the study provides (Socilyzer ApS, 2017). The
present network focuses on the research co-operations of owners of research infrastructure.
Organizations that are located at the periphery of this network for example might be wellconnected considering other forms of co-operations that are not in the scope of this study.
Visualizing and analyzing the interactions between the members of the forest-based network
helps to shape the ERIFORE infrastructure to become more sustainable and effective.
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Currently, research co-operations are dominated by collaborations among research
organizations (see Figure 10). Interactions between research organizations and industrial
companies are of relative great importance. Co-operations among industrial companies are
only of limited frequency. The co-operations among owners of research infrastructures show
a clear picture in these conditions. As research infrastructures are focusing on fundamental
research with lower levels of technology readiness, their industrial relevance is not a priority.
Basic research is predominantly carried out by research organizations (Deák, Szabó, 2016).
Therefore, access to complementary research infrastructures and scales is of prime
importance for research organizations. Collaborations between research and industry are
considered being key for bringing R&D results to companies (Deák, Szabó, 2016). The main
focus of industrial companies undertaking research is to maximize the economic returns of
the research results (Rizzuto, Wood, 2013). Consequentially, the overall extent of cooperations among industrial owners of research infrastructures is extremely low.

53,5%

R to R
43,6%

R-I

I to I

3,0%

Research (R), Industry (I)

Figure 10: Cross classified frequencies of co-operations among actors of research and
industry (Giesecke, 2017)
The frequency of co-operation indicates a clear predominance of continuous and regular
collaborations over seldom interactions (Figure 11). This statistic implicates that contact and
mutual confiding are key factors for research co-operations.

38,3%

Continous

Regular

Seldom

51,5%

10,4%

Figure 11: Intensity level of the identified research co-operations (Giesecke, 2017)
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The analysis of the network illustrates how the members of the network co-operate and how
their level of interaction is structured. Taking into account that research and more precisely
research infrastructures are dependent on subsidies for funding, understanding the
relevance of geography is essential to stimulate fruitful co-operation (McDowell et al., 2016).

4.2

Industrial research activities

Infrastructures are set up to tackle the needs of industry and academia in what is required to
realize an integrated forest bioeconomy. By identifying what the industry is funding and
exploring, future and current requirements can be identified (Guldbrandsen, Smeby, 2005).
The forest-based industry belongs centrally to the European Bioeconomy landscape as it
includes a significant industrial sector in Europe converting wood to pulp, paper, packaging,
tissue paper, furniture, carpentry and construction materials, textile fibers, biofuels,
bioenergy, and special chemicals. It consists of four major sectors: woodworking, furniture,
pulp and paper manufacturing and converting, and printing. Thus, the forest-based industries
sector constitutes a significant economic factor of the European Union. According to the
European Commission, the importance of the sector is reflected in the following key
economic data (European Commission Growth, 2017):







Economic sector: Forest-based industries represent about 7 % of the EU
manufacturing gross domestic product (GDP). In 2011, they had a combined
production value of EUR 460 billion, with a total added value of EUR 135 billion on a
turnover of EUR 485 billion.
Employment: Forest based industries provide nearly 3.5 million jobs across over
400 thousand companies, most of which are small and medium-sized or micro
enterprises. Raw material used by the forest-based industries provides income to
around 16 million owners in the EU.
Rural development: the industries help maintain employment and wealth generation
in rural areas.
Climate protection: the industries have expertise in wood and wood fibers, which is a
natural renewable bio-based resource with carbon storage properties. It is currently at
the forefront of developing a low-carbon bio-economy.

The European forest-based industry is continuously growing. By 2020, the EU aims to
increase the manufacturing contribution of forest from the current GDP of 15,3 % to 20 %
(Eurostat, 2017c). The market share of bio-based products is estimated to result in a market
worth of 40 billion by 2020 and thus provide over 90,000 jobs alone in the biochemical
industry (Eurostat, 2017c).
Current industrial research activities are considered as an indicator for market relevance and
thus, lower long-term research infrastructure needs (section 4.2.1). Projections and
estimates of potential markets related to the pulp and paper industry indicate the future
economic relevance and deriving needs of the suggested infrastructure (section 4.2.2).
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4.2.1 Analysis of industrial research activities
By analyzing the current industrial research activities related to the forest-based
bioeconomy, the industrial relevance of the ERIFORE research fields and technology areas,
and thus, short and long-term market potentials can be derived.
In general, industrial research and development activities are conducted by specialized units
or centers belonging to a company, or can be outsourced to a contract research
organization, universities, or state agencies. Industrial research aims at conducting planned
research and thereby acquiring new knowledge and skills needed to improve or develop
existing products, services or processes. Industrial research activities are significantly
related to applied research. Mostly research needed for the market and industry is applied.
Therefore, this can lead to more innovations and higher technology readiness levels
(Gulbrandsen, Smeby, 2005).
An initial mapping of ongoing industrial research activities in the forest-based sector was
carried out in this study (Figure 12). Table 2 shows the legend to Figure 12. Members from
non-European countries are listed in the table, but not depicted in the map. This mapping
illustrates the full members of the Bio-based Industries Consortium, a non-profit organization
representing the private bio-based sector (BBI JU, 2017). Thus, the mapping is limited to the
Bio-based Industries Consortium and can only cover a small range of ongoing industrial
activities in the forest-based bioeconomy. The number of industrial research activities in this
field exceeds by far this selection. Though, it indicates the industrial relevance of the forestbased sector.
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Figure 12: Mapping of full members of the bio-based industries consortium (own presentation, data: BBI JU, 2017)
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Table 2:

List of codings of full members of the biobased industries consortium (data:
BBI JU, 2017)
Bio Based Industries
Consortium

Codings

Country

1

ABInbev

Belgium

2

AlgaEnergy

Spain

3

Alkol Biotech

England

4

ARD

France

5

Avantium

Netherlands

6

BASF

Germany

7

BE Basic

Netherlands

8

Bedrijfsnetwerk Groene Chemie
Drenthe

Netherlands

9

Bio Base Europe Pilot Plant

Belgium

10

Biobased Delta

Netherlands

11

Biochemtex (Gruppo M&G)

Italy

12

BioEconomy Cluster

Germany

13

Bionet Ingeneria

Spain

14

Biopolis

Spain

15

BIOPRO Baden-Württemberg

Germany

16

Bioprocess Pilot Facility

Netherlands

17

BioVale

United Kingdom

18

BLC3

Portugal

19

Borregaard

Norway

20

BuggyPower

Portugal

21

Cargill

United States

22

Cellucomp Ltd.

United Kingdom

23

Celtic Renewables

United Kingdom

24

CEPSA

Spain

25

Clariant Group

Germany

26

CLEA Technologies

Netherlands

27

CLIB2021

Germany

28

Clic Innovations

Finland

29

Corbion

Netherlands

30

Cosun

Netherlands

31

CPI

United Kingdom

32

DONG Energy

Denmark

33

DSM

Netherlands

34

DuPont

Belgium

35

Dutch Biorefinery Cluster

Netherlands

36

ENCE Energia & Celulosa

Spain

37

EnergoChemica

Slovakia

38

Exergy Ltd.

United Kingdom

39

Fater

Italy

40

Fertinagro

Spain

41

GFBiochemicals Italy

Italy
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Type
Large industry
SME
SME
SME
SME
Large industry
SME Cluster
SME
SME
SME
Large industry
Cluster
SME
SME
Cluster
SME
Cluster
SME
Large industry
SME
Large industry
SME
SME
Large industry
Large industry
SME
SME
Cluster
Large industry
Large industry
SME
Large industry
Large industry
Large industry
Cluster
Large industry
Large industry
Large industry
Large industry
Large industry
SME
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42

GFP

Germany

43

Glanbia

Ireland

44

GreenWin

Belgium

45

Holmen

Sweden

46

IAR

France

47

IBB Netzwerk

Germany

48

IBioIC

United Kingdom

49

Idener

Spain

50

InKemia

Spain

51

Innoven

Italy

52

Isoin

Spain

53

Lygos

USA

54

Metabolic Explorer

France

55

Metgen Oy

Finland

56

Metsä Group

Finland

57

Mi-plast bio-company

Croatia

58

Micro Algae Solutions (MicroA)

Norway

59

Monoghan Mushrooms Group

Ireland

60

Nova Pangaea Technologies

United Kingdom

61

Novamont

Italy

62

Novozymes

Denmark

63

Oleon

Belgium

64

Particula Group

Croatia

65

Plaxica

United Kingdom

66

Repsol

Spain

67

Roquette

France

68

Sappi

Belgium

69

Six Fifty

Hungary

70

Smurfit Kappa

Ireland

71

Södra

Sweden

72

SOREMARTEC Gruppo Ferrero

Italy

73

Stora Enso

Finland

74

Südzucker

Germany

75

TIPA Corp.

Israel

76

TKI-ISPT

Netherlands

77

Total

France

78

Unilever

United Kingdom

79

UPM

Finland

80

Versalis

Italy
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Cluster
Large industry
Cluster
Large industry
Cluster
Cluster
Cluster
SME
SME
SME
SME
SME
SME
SME
Large industry
SME
Large industry
Large industry
SME
Large industry
Large industry
Large industry
SME
SME
Large industry
Large industry
Large industry
SME
Large industry
Large industry
Large industry
Large industry
Large industry
SME
Cluster
Large industry
Large industry
Large industry
Large industry
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4.2.2 Analysis of potential industries
Forest raw materials are used in the forest-based industry sectors woodworking, furniture,
pulp and paper manufacturing and converting, and printing (European Commission Growth,
2017). To stay within the scope of the ERIFORE project, the further analysis is limited to the
pulp and paper sector. The forest-based wood products and pulp and paper sectors in
Europe consist of 200.000 companies, employing 1.9 million people and providing around
75 billion euro in added value to the EU economy (CEPI, 2011). A decreasing consumption
of papers has led the industry to search for new products especially in energy, special fiber
products and chemical sectors. This major structural change of the pulp and paper industry
opens up enormous potentials to realize integrated concepts of forest biorefineries.
Analyzing the existing pulp and paper mills in Europe reveals the potential to encompass
novel products, services and business models (Schwarzbauer et al., 2014).
Based on data provided by the Confederation of European Paper Industries (CEPI), existing
pulp and paper mills in Europe are shown in a map (Figure 13). The results indicate that the
pulp and paper mills in Europe are dispersed throughout Europe. In total, 860 mills are
registered in the CEPI database. This demonstrates the enormous economic potential of the
forest-based bioeconomy.

Figure 13: Mapping of existing pulp and paper mills in Europe (own presentation, data:
CEPI)
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Context analysis in conclusion

Analyzing the context of the ERIFORE infrastructure reveals valuable insights in the
expected impact on the innovation capabilities of the EU and consequently, in the socioeconomic relevance in short and long-term perspective. By documenting the status quo,
valuable information on the relational capabilities and untapped synergy potentials is gained.
Currently, the forest-based bioeconomy is widely spread in Europe. Collaborative
arrangements among owners of research infrastructures could be monitored, mostly among
research organizations, but also between research and industrial organizations in a lower
degree. Geography remains a barrier for co-operations in Europe. The propensity of cooperations among national actors is quite extensive in some European countries.
Arrangements among organizations of European countries however occur only to a lesser
extent. Industrial research activities cover all steps of the forest-based value-added chain. In
the light of Guldbrandsen and Smeby, (2005), these research and technology areas are at
higher technology readiness levels indicating significant market potentials in the short-term.
The pulp and paper sector opens up enormous potentials for the forest-based industries in
the long-term. A decreasing consumption of the traditional products has led the industry to a
major structural change. Processing concepts using by-products and waste streams of the
pulp and paper industries for the conversion to value added products show the potential to
establish new markets. In total, the forest-based industries are an important employer
especially in rural areas and provide a significant economic revenue for the European Union.
Opening up new markets for the forest-based industry and fostering the innovation capability
of the sector leads to economic growth and thus, demonstrates the enormous socioeconomic impact of the ERIFORE infrastructure.
These findings provide valuable insights for the formation of the ERIFORE infrastructure.
The targeted infrastructure aims to strengthen the European Union in terms of science,
international collaboration and innovation. It is set up to lead to a better use of the existing
infrastructures and to identify missing elements addressing today’s and tomorrow’s societal
changes. Therefore, it is key to meet the demands of the forest-based industries in short and
long-term perspective, at least for the coming ten to twenty years (ESFRI, 2016). The
formation of the consortium was carried out to cover all research fields and technology areas
along the value chain. Additionally, it is critical for the further success of ERIFORE to provide
infrastructures with a high scientific relevance for the upcoming decades. This context
analysis revealed the need for an enhanced awareness and utilization of research facilities
among the European actors in the field of circular forest bioeconomy. A major potential user
community for an open access ERIFORE infrastructure is represented by research
organizations. Industrial actors represent another relevant group. In order to optimize the use
and development of the existing research infrastructures for forest-based bioeconomy,
information on where, how and for whom infrastructures open access is crucial. Following
the analysis of the context of the ERIFORE infrastructure, the expectations and motivations
of potential user communities are examined extensively.
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5 Stakeholder view on development needs
This report establishes a critical understanding on needed infrastructure developments from
the stakeholder’s perspective. Crucial among these stakeholders are political actors (see
section 5.1) and industrial and scientific actors (see section 5.2) for a mutually beneficial
ERIFORE infrastructure to evolve, the latter being potential user communities.

5.1

Policy stakeholders

Public funding is a major contribution to the EU’s scientific and technological advancements
in research and innovation. Research developments are directly reflected in the need for
new infrastructure. By means of public research programs, different institutions of the
European Union significantly influence the focus of research, development and innovation.
Thus, understanding science and technology policy is crucial for the establishment of the
ERIFORE infrastructure. The analysis of public research programs based on the specific
calls over time can be used as an indicator for the policy view.
In order to increase Europe’s global competitiveness, the European Union has been highly
investing in research and innovation programs. Following, many projects as well as
instruments have been launched. The basis for the comparative analysis comprise of major
research programmes 7th Framework Programme, Horizon 2020, Bio-Based Industries Joint
Undertaking and WoodWisdom-Net Research Programme (see Table 4 in the appendix).
The time scope of the analysis comprises the three last published calls.
The selected research programmes differ in their strategic foci. The expiring 7th Framework
Programme is limited to basic and technology research up to TRL 5 (Bach-Kaienburg, 2015).
The following programme Horizon 2020 covers all levels of technology readiness. The biobased industries joint undertaking, a partnership between the EU and industry is designed to
develop innovative technologies for greener everyday products derived from renewable
natural resources (European Commission, 2013). The WoodWisdom-Net consortium
consists of 20 partners, including ministries, funding agencies and programme management
organizations, that are active in the implementation of national and international research
activities in the field of wood material sciences and engineering as well as forestry. It is set
up to strengthen the competitiveness and sustainability of Europe’s forest sector and forestbased industry (WoodWisdom-Net, 2017). From 2010 to 2017, 41 calls – directly related to
the forest-based bioeconomy - were submitted by European research programmes
(Figure 14). For comparison, in total 741 calls for bioeconomy were launched. The thematic
orientation of the calls shows a clear tendency to increase the innovation output of the
research activities. While basic research remains necessary, the transfer of the research
developments into innovations and thereby economic outputs is highly promoted. Special
attention is also given to the coordination of the research landscape thereby fighting the
fragmentation and maximizing the impact of the traditional research projects.
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Calls related to forest-based bioeconomy
Percentage cited

Specifications of the calls
Absolute values cited

H2020
13%

Demonstration and
innovation actions

BBI JU
33%

16

14

Research actions

7

Coordination actions
FP7
26%

WoodWisdom-Net
28%

International
Collaboration

1

Policy coherence

1

Figure 14: Strategic orientation of the public research programmes
Closer inspection of the thematic orientation of the project calls reveals clear priorities
concerning the forest-based bioeconomy. Besides the increase of productivity and
sustainability of existing technologies and concepts, an accelerated transfer of the research
findings to the industry and thus, optimized go-to-market strategies and better networks
across relevant stakeholder communities are the main objectives of policy communities.
Special value is constantly put on lower environmental impacts and increased sustainability.
The production and supply of wood raw materials marks the beginning of the value-added
forest chain. At policy level, attention is focused on forestry systems with increased
productivity. In addition to optimized cultivation systems, plant breeding is a key factor for
increased efficiency. Moreover, the increase of production areas to marginal land and
varying environmental conditions is also widely promoted. Thereby, a facilitated adaption to
the consequences of climate change is an important aspect along the way. This intends to
guarantee a sustaining supply of wood. Besides the development of improved logistic
systems and management models, an improved mobilization of woody raw material is
envisaged. It also emerges that alternative feedstock families as potential sources for
biorefineries are highly valued. The recycling of forest-based resources and optimized endof-life management are one relevant aspect. Residues, bio-waste and low-value sidestreams and by-products of the pulp and paper industry are other resources with
considerable potential. In order to facilitate further downstream processing of the raw
materials, the assessment of the quality and research on innovative measurement and
control models is critical. In the field of raw material availability, the optimization of the
current production systems, a diversification of raw materials and thus, a secure wood
supply and optimized characteristics for further downstreaming are particularly important.
Following all aspects related to the availability of raw material, the exploitation of the raw
material is entailed in technical value chains. In existing concepts and value chains, the
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increase of resource efficiency, process yields and sustainability as well as a decrease of
cost, energy consumption and waste streams is of primary importance. This includes an
optimized cascade use of the raw materials. Essential for guaranteeing enhanced value
chains is the development of advanced technologies. Special focus is set on the optimization
of separation and extraction techniques, innovative technologies for primary wood
processing (sawing, cutting, slicing) as well as advanced technologies for physical and
chemical pretreatment and fractionation technologies. Turning to the pulp and paper
industry, new sustainable pulping technologies with a reduced pressure, temperature and
toxicity are considered to be crucial. Besides the optimization of existing technologies and
process concepts, the development of new value chains is another important factor for the
forest-based bioeconomy. The analyzed project calls referred almost entirely to bottom-up
biorefinery approaches. Upgrading industry-side streams or by-products of the pulp and
paper industry to high added value products and applications is the main issue when
developing new value chains. The product sector is based on two strategic outlines: the
substitution of non-renewables and the creation of new application areas in value added
processes. New application areas are especially sought for hardwood, lean timber, and
wood fibers. Advanced products are e.g., next-generation composites and materials with
positive effects on human health and well-being issues, hybrids, green chemicals, and foamformed cellulose.
The transfer of research findings related to raw material availability and the modelling and
optimization of technical value chains is intended to be accelerated. Thus, market analysis
and innovation management gain high importance in the research programmes. The
issues being considered in this regard include the enforcement of research and industry
interactions and the demonstration and proof of research findings and concepts. The transfer
from research to markets is critical for the innovation capability and economic growth.
Research driven by markets and potential customers is a further important element in
strengthening the forest-based bioeconomy. The same framework encompasses the
networking of relevant stakeholder communities. Three major networking approaches are
pursued: scientific fields and areas along the entire value chain, scientific and industrial
stakeholders and science, industry and education. The constitution of effective networks and
new cross-sectorial interconnections is expected to increase the efficiency of the knowledge
and innovation systems in the European Union. Improved links between science, economic
players and education are ought to support the transition to a more competitive and
sustainable forestry and related value chains and sectors. Figure 15 summarizes the
identified key topics in the public research programmes.
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• Improved wood mobilization
• Data and forest management models
• Innovative harvesting, logistics and

• Residues
• Low-value side streams/by-products
• Recycled wood and fibers

transport systems

• Increased productivity and
sustainability of forests
• Adaptive tree breeding strategies
• Novel wood properties

Wood supply

models

• Assessment between biomass and
processing
Wood quality
assessment

Silviculture

• Inventory of required skills
• Improved technical and soft skills of farmers,

• Innovative measurement and control

Alternative
feedstock
families

Raw material
availability

foresters, etc.

economic

• Competitive customer solutions
• Market analysis
• Market-driven research

Strategic
network
development

Technical
value chain
modelling

Market analysis
and innovation
management

Market and
socioeconomic
research

efficiency, sustainability and process
yields
• Cost decrease

Optimization
of value
chains

Education
and training

• Networking of scientific communities
• Science-Industry networks
• Networks between education, science and

• Multiple utilization, cascade use
• Increase of resource and energy

• Separation and extraction technologies
• Primary wood processing (sawing, cutting,

Advanced
technologies

slicing)

• Physical/chemical pretreatment/fractionation
• Sustainable pulping
Development
of new value
chains

Advanced
Integration &
products/appli
Innovation
cations

• Lignin-based side streams
• Sugars from effluents of pulping process and
discharged fibers

• Valorisation of cellulose
• High added value applications for hardwood
• Next generation composites and materials

• Demonstration and proof of concepts and
technologies

• Accelerated technology and research transfer

from wood and wood fibers

• Added value chemicals

Figure 15: Key themes of the forest-based bioeconomy in public research programmes (own presentation, design following Dobbs et
al., 2012)
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The seven-year chronological analysis of the research calls of the 7th Framework
Programme and Horizon 2020 shows a diverse picture (Figure 16). The main focus of the
calls lies primarily within the availability of raw materials. Integration and innovation actions
and the strategic development of networks gain increasing importance in Horizon 2020 as
well. Calls that focus on the modeling and optimization of forest-based value chains were
however no longer promoted. It is important to recall the research programmes related to
forest-based bioeconomy in the context of bio-based economy in general. The use of forest
biomass for new value added products requires the combined understanding of the whole
chain, from biomass sourcing, composition, its deconstruction and further conversions to
products. The end product is dependent on the raw material and the process steps
employed. Several different technologies are used in succession or as alternative routes.
Developments in the technical value chain modelling and optimization are not necessarily
linked to forest raw material, they can also be applied for other raw materials, e.g. algae or
agricultural crops.
n = 13

Research areas and technology fields (Citations)
Year

Raw material
availability

Technical value chain
optimization

Strategic network
development

Integration &
Innovation

2011

2

0

1

0

2012

1

1

1

1

2013

2

1

0

2

2014/
2015

1

0

0

0

2016

1

0

0

1

2017

1

0

1

0

No relevance

Associated

Main focus

Data: FP7 2011-2013, H2020 2014-2017

Figure 16: Temporal development of the research programmes FP 7 and H 2020 for forestbased bioeconomy (n=13)
To increase the specificity of the analysis, the scope was extended to calls related to
bioeconomy in general. Based on the programmes FP7 and H2020, the development of
themes over time was evaluated for the period 2011 to 2017 (Figure 17). The number of
annual calls fluctuates widely (nmin=35, nmax=94). The research fields and technology areas
differ in their relevance and over time. Research on raw materials plays a subordinate role in
the bioeconomy research field. The proportion of calls related to the technical modelling and
optimization of value chains has been relatively small in FP7, and is constantly decreasing in
Horizon 2020. The development of strategic networks, facilitating cross-sector interactions
and lowering fragmentation, gains particular importance under Horizon 2020. Integration and
innovation projects, demonstrating the technical feasibility and proof of concepts of the
research findings play a key role, looked at over the year and in comparison of the years.
The particular relevance of these innovation and integration actions can be explained by the
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European policy strategy. It is a principal goal of the European policy to realize the European
potential to consolidate its place as a world leader in biomass-based research and
innovations. Central to this improvement is a facilitated transfer of scientific discoveries to
new business models, novel products and services enabling sustainable growth.

FP7

Thematic development of the research programmes for bioeconomy
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3
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34
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n = 35
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Raw material availability

Technical value chain modeling

Strategic network development

Integration & Innovation

Figure 17: Temporal development of the research programmes FP 7 and H 2020 for
bioeconomy (n=325)
From the analysis carried out in the framework of this study, the following key messages can
be deduced. At policy level, the cross-sector networking is essential, fostering scientific
advancements along the value chain and accelerating the transfer of research findings to
new business models and novel products. Thus, the efficiency of research and development
is ought to be increased along the value chain as well as within a research field or
technology area. The defragmentation of the research landscape and avoidance of
doublings is a key objective of the policy communities. In the scope of forest-based
bioeconomy, one major topic is the availability of raw materials. The main focuses of
interests are the increase of productivity, sustainability and adaptability of cultivation systems
as well as the use of diverse feedstock waste and by-product streams. This intends to
ensure a secure and sustainable supply of wood. Further downstream, existing value chains
and technologies are to be optimized in regards to efficiency, sustainability and cost
efficiency. When developing new value chains, existing product streams of the pulp and
paper industry are in the center of funding. Biorefinery top-down concepts only play a minor
role. Special value is constantly put on lower environmental impacts and increased
sustainability of the production. Accompanying the technical research developments, an
optimized transfer of the research findings to markets is of vital importance. Integrating
market-driven research into early stages of the innovation cycle is one approach. Another
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concept is to foster science-industry interactions and demonstration and integration actions.
Thus, the transfer of scientific discoveries and, subsequently economic growth, is to be
accelerated.

5.2

Scientific stakeholders

The ERIFORE infrastructure is set up to facilitate the European efforts in the sector in a
coordinated fashion. In order for a mutually beneficial ERIFORE infrastructure to evolve,
expectations and motivations of relevant stakeholders need to be analyzed, assessed and
compared. Scientific stakeholders are potential users of the ERIFORE infrastructure. With
their knowledge on forest-based sector challenges and a critical view on the current research
landscape, essential foundations for the further development of the infrastructure project are
being laid. The stakeholder communities help to summarize the key bottlenecks and required
response plans for infrastructures. Thereby, three key issues are at the forefront of this
analysis:




future infrastructure development needs and constraints (section 5.2.1),
access conditions considering mutual beneficial infrastructures (section 5.2.2) and
the development of suitable funding instruments (section 5.2.3).

The basis for measuring the stakeholder view is a conducted survey among European
scientific owners of research infrastructure.
5.2.1 Future infrastructure needs
Scientific and technological developments are directly reflected in infrastructure needs.
However, forecasting future trends is associated with a high level of uncertainties. The
growing complexity of research infrastructures requires high-level management and
organization structures. Needs for future infrastructure also bear on funding opportunities
and co-operation issues. The survey aims at identifying the need and expectations of
scientific communities.
The online survey highlighted the importance of the networks associated to research
infrastructures. Joint research activities as well as networking activities are considered
critical for future research. Special emphasis should be put on cross-sector interactions
between scientific communities as well as networks between research and industry.
Networks among research infrastructures should be stimulated as well. The respondents
mentioned restrictions occurring from the current funding schemes. Limited funding budgets
play a critical role for research infrastructures. Funding opportunities for infrastructure
investments and maintenance should be formally captured by long-term commitments.
Limited financial resources have a negative impact on the management of research
infrastructures. It was highlighted that limited funds lead to a so-called “brain-drop”. Scientific
staff and managers of research infrastructures cannot be employed for long-term. Their
leave is connected to outflowing knowledge capacities and skills related to specific
infrastructures. With regard to the management of the infrastructure, further challenges are
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emerging, such as legal and governance issues related to research infrastructures. One
aspect that was mentioned is the regulation of the access. It became clear that access to
research infrastructures should not necessarily be combined with joint research projects. The
identified needs for future research capabilities can be allocated to two categories: specific
small-scale research facilities and equipment and diverse and complementary pilot and
demonstration scale facilities. Figure 18 summarizes the key findings of the survey.
Funding opportunities

Stimulate networks

Biggest future
development needs
and constraints for
research
infrastructures

• Joint research activities

• Limited funding budgets

• Networking activities across scientific
research fields and between research
and industry

• Long-term commitments for
infrastructure investments and
maintenance

• Increased networking of RIs

RI management

Research capabilities

• Openly available access to large-scale
infrastructures without need for joint
research projects
• Human resources (scientific staff and
managers of research infrastructures)

• Specific small-scale research facilities and
equipment
• Pilot scale facilities and various
demonstration facilities

Figure 18: Key findings on future infrastructure needs (n=97)
5.2.2 Access to shared facilities
In order to identify the needs and expectations of research communities towards the
ERIFORE infrastructure more in-depth, the benefits for research organizations from access
to external pilot or demonstration scale infrastructure were analyzed. ‘Access’ refers to
legitimate and authorized interactions with and use of research infrastructures and to
services offered by research infrastructures to users (European Commission, 2015b).
The vast majority of the respondents (76 %) considers access to external infrastructure
beneficial, only a small part (7 %) does not see any benefits.
Respondents, who answered positively were asked to specify their reply. The replies were
sorted into categories (Figure 19). Access to external infrastructures offers the advantage of
access to state-of-the-art facilities and equipment. Moreover, lacking infrastructure elements
can be supplemented. It was highlighted that complementary research infrastructures are
beneficial for an optimized and accelerated product and process development. This covers
access to specialized infrastructure, as well. Another benefit that the survey revealed is the
added value for science. The role of research infrastructures is closely linked to the
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associated networks. Learning effects and trust issues are considered crucial for scientific
working in the forest-based sector. This includes an increased flow of ideas, competences
and impulses. Access to external infrastructures could also lead to an increased efficiency in
scientific working. Access to complementary infrastructure could enhance the proof of
concepts, scale-up, and thus, the development and validation of new value chains. This
leads to an increased cost effectiveness. Further financial benefits that were considered are
reduced operation costs and the minimization of risks. The networks and social capital
related to infrastructures were particularly stressed in the survey. The positive impact of
networking activities and joint research projects on innovation is highly acknowledged. Thus,
stimulating networks among scientific communities should be a priority.
What are the benefits for your organization from access to external pilot/demo scale
infrastructure?
Research
capacities

•
•
•

Access to state-of-the-Art facilities
Complementary RI beneficial for product and process development
Access to specialized infrastructure

Added value
for science

•
•
•

Increased flow of ideas, competence and impulses
Increased efficiency in scientific working
Multidisciplinary research

Finance

•
•
•

Reduce operation costs
Risk minimization
Cost effectiveness

Networking
and social
capital

•
•
•

Learning effects, sharing of knowledge
Integration in networks associated to research infrastructures
Closer interaction with industry

Figure 19: Summary of the survey results on benefits of access to large-scale infrastructure
(n=74)
Those who considered no benefits for the organizations from access to external
infrastructures were also asked to provide comments and specific remarks (Figure 20).
Missing benefits can be explained by a lack of demand or limitations within the
organizations. There is no demand on external large-scale infrastructures if the
organization’s research is focused on smaller scales or not reliant on infrastructure, which is
often the case for economics and social sciences. Another reason that was mentioned in this
context is the participation in already existing networks. Further limitations can derive from
missing national co-funding opportunities and the usual barriers to mobility.
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Limitations

No demand

Figure 20: Survey results for missing benefits of access to large scale infrastructures (n=7)
5.2.3 Development of funding instruments
Funding instruments and finance opportunities are essential for the maintenance and
renewal of infrastructures. Therefore, the online survey aimed at identifying bottlenecks and
potentials for improvements in funding.
The respondents’ answers were summarized to the following main categories sources of
funding, orientation of the funding, financing requirements and application process
(Figure 21). As sources of funding for infrastructures disperse widely, a closer harmonization
of EU and national funding is considered to be crucial. This also includes closer connections
with private funding opportunities. An aspect that was highlighted throughout the whole
online survey is the temporal orientation of the funding. The financial security needs to be
ensured for sustainable long-term planning. In this context, direct investments for the
maintenance of research infrastructures were suggested. Funding for research
infrastructures should be extended. Long-term funding of human resources is critical for the
management and scientific development of infrastructures. Smaller infrastructure needs such
as equipment or management structures should be included in the funding system, as well. It
was further mentioned, that the application process should be tailored for research
infrastructures. Applications should be written on a call for proposal basis and thus, be part
competitive. The selection process should be based on open and transparent mechanisms,
similar to the ESFRI procedure.
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Critical factors for financing the maintenance of research infrastructures
Survey results on requested design of research funds by scientific communities
•
•

•
•

Harmonization EU and national fundings
Closer connections with private funding

Long-term finance for Human Resources
Funding for smaller infrastructure needs

Sources of funding

Financing requirements
Funding for research
infrastructures
Application process

Orientation of the funding

•
•

Long-term funding/ fixed general funding
Direct investments

•
•

On a call for proposal basis/ part competitive
Open, transparent process (ESFRI mechanisms)

Figure 21: Requirements for infrastructure renewal by scientific communities (n=51)

5.3

Industrial stakeholders

Supplementary to the scientific communities, an online survey among industrial stakeholders
was carried out. Hereby, it was the aim to identify expectations and potentials for
improvement related to research infrastructures in the forest-based bioeconomy. Based on
the findings of this analysis, implications and requirements for the ERIFORE infrastructure
can be drawn.
5.3.1 Future infrastructure needs
The first part of the analysis aims to identify the main future development needs and
constraints for research infrastructures. The responses were classified according the
categories stimulation of networks, research infrastructure management, funding
opportunities and research capabilities (Figure 22).
Similarly to research communities, industrial respondents considered networking activities
crucial for scientific and technological developments. In contrast, the efficiency and targetorientation of networking activities are at the forefront. It was also highlighted that the
involvement of industry at earlier stages of the research process and innovation cycle would
be beneficial for an improved and accelerated transfer from research to industry. The
proposals for research infrastructure management take this line, too. At industry level, the
defragmentation of the innovation landscape is critical. The level of transfer of knowledge
and personnel in Europe is considered small. However, the fluctuation of human resources
at research infrastructures themselves is considered too high. Thereby, the industrial
position reflects the scientific statements considering the management of research
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infrastructure. Requirements for funding opportunities refer to long-term characteristics of
financing options. An adequate finance of CAPEX and OPEX is of high importance for
industrial research activities. The biggest future development needs for the research
capabilities are seen in the development and optimization of technologies at demonstration
scale as well as more specific and higher-developed pilot-scale facilities.
Funding opportunities

Stimulate networks
• Networking activities between research
and industry more target-oriented and
business-driven
Biggest future
development needs
and constraints for
research
infrastructures

• Industry involvement at earlier stages of
the research process and innovation
cycle

RI management

• Funding and capabilities for long-term
research
• Adequate finance of capital expenditures
and operation costs

Research capabilities

• Defragmentation of the innovation
landscape

• Development and optimization of
technologies at demonstration scale

• Human resources (scientific staff and
managers of research infrastructures)

• More specific pilot-scale facilities

Figure 22: Key findings on infrastructure needs by industrial communities (n=14)
5.3.2 Access to shared facilities
The respondents were asked if the company they work for would benefit from access to
external large-scale infrastructure. The vast majority (78 %) replied positively, only a small
part of the respondents expect no benefits (22 %). The respondents were asked to give
additional comments to explain their position.
Those who answered positively, expect several advantages. Learning effects by using
external infrastructure and associated networks are an estimated impact. Scientific
developments can be advanced by sharing experiences and comparing e.g. results obtained
on different technologies or for different operating conditions. A critical mass of research
data can be obtained more rapidly. Furthermore, access to external infrastructures enables
the completion of existing infrastructures. Interest in infrastructures for product development
and application testing and for downstream processing became particularly obvious.
Reasons for missing expected benefits of access to external infrastructures were also
requested. The survey reveals that missing benefits can be traced back to the amount and
scope of industrial research activities. If the research areas are limited and the required
infrastructure is well developed, no additional benefits are expected from external
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infrastructures. In extreme case, all research activities are outsourced, as shown in
Figure 23.

Yes, …

No, …

• Learning effects
• Critical mass of research data
• Complementary infrastructure

• Infrastructure well developed
• No in-house product development

Figure 23: Estimated benefits of access to large-scale infrastructure (n=9)
5.3.3 Development of funding instruments
The online survey focused on the identification of requirements and expectations for an
optimized design of funding instruments, as well. The results were summarized according to
the main requirements (
Figure 24).
Requirements for funding were mentioned for investments and operations. On the industrial
side, the funding of capital expenditures is important. Considering the coordination of the
funding options, long-term and fixed general funding is named. Direct investments in
research infrastructures are another suggestion for required means for infrastructure
maintenance. The application process is considered to be too complex and time-consuming.
A tailored approach for industrial companies with simplified structures is required in this
context. In the process of selecting infrastructure projects, the industry desires a greater
involvement. This enables an early-stage discussion of the industrial relevance of projects.
Moreover, more coordination of EU and national funding schemes is proposed.
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Figure 24: Requirements for infrastructure renewal by industrial communities (n=7)

5.4

Stakeholder analysis in conclusion

The analysis of relevant stakeholder communities is critical for the further development of the
ERIFORE infrastructure. The findings of the analysis are twofold for the project. On the one
hand, all stakeholders could be involved in the identification of development needs. On the
other hand, initial characteristics and requirements of the potential user community could be
collected.
Involving complementary stakeholder communities in surveying ongoing and future
development needs for infrastructure, enables a multi-perspective approach. Political,
scientific and industrial stakeholder differ in their expectations and perspectives on research
infrastructures. While the policy making environment is rather influencing the research
landscape by public funding programmes, research and industrial stakeholders represent
potential user communities. A paramount aim of the policy programmes is to increase the
innovation capacity of the European Union. This is directly reflected in the outline of the
public funding programmes at EU level. The analysis reveals a tendency to increase the
interdisciplinary of research, the innovation capabilities of the forest-based sector and the
sustainability of processing concepts and end products. Scientific stakeholders from
academia and research identified besides the need for specialized small scale facilities a
gap in the landscape considering pilots and various demonstration scale facilities.
Supplementary to the infrastructural needs, the importance of the associated networks was
emphasized. This involves the development of platforms and networking activities to
stimulate the interdisciplinary collaborations. Industrial stakeholder communities, typically
tending to undertake more applied research, see a particular need for more specific and
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higher developed pilot scale facilities. All organizations consulted, scientific and innovation
oriented actors, recognized the need for open access shared research facilities and
increased capabilities for collaborative arrangements. The supposed ERIFORE infrastructure
is declared to strong commitment.
The second part of the analysis aimed to gain insights in the potential user community. Both
communities, scientific and innovation oriented actors, demonstrated the great need for
access to external large-scale facilities. Besides advantages such as risk sharing or
minimization of costs, the added value for science was highlighted in the consultation of the
stakeholders. The interdisciplinary of the forest-based industries requires an increased flow
of ideas, competences and impulses among the research fields and technology areas.
Networking and closer interaction with industry was mentioned as another relevant aspect by
the scientific stakeholders. The industrial actors also expressed the need for earlier
integration in the innovation cycle.
Therefore, it is critical for the management of the ERIFORE infrastructure and associated
services to stimulate collaborative arrangements and further networking of the stakeholders.
The user strategy and access policy should reflect the need to foster interdisciplinary and the
transfer of research findings to industry.
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6 Initial analysis of integration potentials
The ERIFORE infrastructure aims to consolidate Europe’s potential as a world leader in
biomass based research and innovations. In order to meet the long-term needs of Europe’s
forest-based bioeconomy, the ERIFORE consortium is set up among owners of research
infrastructures accessible to all stakeholder communities. Based on the analysis of the
landscape and expectations and requirements of potential user communities in this study as
well as preceding analyses on bottlenecks and gaps, the formation of the consortium and its
capabilities requires a constructive reflection. This includes an initial analysis of the relations
to other research infrastructures as critical success factors (section 6.1) and a discussion on
potentials to integrate additional partners to the consortium (section 6.2).

6.1

Analysis of current partnerships

Based on their usual research activities, the partners of the ERIFORE consortium are
involved in numerous collaborative arrangements. The resulting networks have become the
dominant and most promising way to produce high-quality output in research (Ahrweiler,
Keane, 2013). The continuous development of research is associated with an increased
complexity of the related infrastructures. Therefore, relations of the ERIFORE partners to
other key players in the forest-based bioeconomy, especially to owners of research
infrastructures are critical.
Noteworthy, close international co-operation is of central importance for scientific progress.
For the ERIFORE infrastructure it is therefore key to understand the collaborations of the
partners in their scientific dimensions. Thereby, relations to other research infrastructures
are of particular interest. Targeting to establish a network of pan-European interest, the
focus turns on collaborations with owners of unique research infrastructures in Europe. The
identification of links among research infrastructures provides the basis for the following
discussion of potentials for the integration of additional partners.
Collaborative arrangements in the field of research, development and innovation can be
measured by means of collaborative research projects. With regard to the targeted panEuropean relevance of the ERIFORE infrastructure, Europe-wide relations among actors are
at the focus of the analysis. Collaborations in projects at national or regional level are not
considered in this analysis.
The visualization of current partnerships of the ERIFORE consortium with other actors
related to the forest-based bioeconomy shows an extensive network (Figure 25). In the 30,
in January 2017 ongoing projects funded under Horizon 2020, the expiring Framework
Programme 7, Biobased Industries Joint Undertakings and WoodWisdom-Net, the
consortium maintains co-operations with 231 research actors such as large firms, researchintensive small and medium-sized enterprises (SMEs), universities, public research
organizations (Roediger-Schuga, Barber, 2006).
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Figure 25: Visualization of the multitude of research partners of the ERIFORE consortium
(green nodes) in ongoing EU-funded research projects, time scope
January 2017 (own calculations, data: CORDIS, 2017)
The multitude of research partners in ongoing projects demonstrates already the extensive
network of the ERIFORE consortium and thus, the embeddedness in the European research
landscape.
In the preceding steps of the ERIFORE project, the landscape of existing research
infrastructures at European and global level has been analyzed (see Deliverables 1.2-4.2). In
this context, internal expert panels assessed the research infrastructures according to their
scientific relevance. In all research fields and technology areas related to the forest-based
bioeconomy, in total 131 unique infrastructures were identified.
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In European research projects, the ERIFORE consortium already collaborates with other
owners of unique infrastructures. Exemplary, the collaborations with Wageningen University,
the European Forest Institute (EFI), Aalborg University, and the Technical University of
Denmark in ongoing EU-funded projects are shown (Figure 26). This figure depicts
exemplary the co-operations within the projects Nano3Bio, Pulp2Value, S2BIOM, Evolution
and Mobile Flip. The projects were randomly selected. Though, the co-operations are not
necessarily directly linked to the research infrastructure, the network graph reveals the
extensive and complementary networks of the ERIFORE partners.

S2BIOM

Pulp2Value

Nano3Bio

Mobile Flip

Evolution

15 nodes, 20 ties

ERIFORE

RI owners

Co-op. tie

Figure 26: Exemplary visualization of relations of ERIFORE to European owners of unique
research infrastructure in ongoing research projects, this figure does not
represent all ongoing projects and co-operations (own presentation, data:
CORDIS, 2017)
The ERIFORE consortium has many more co-operation activities with other owners of
research infrastructures. This analysis only aims to provide an initial impression of the
interconnections in Europe.

6.2

Identification of potential partners

The ERIFORE infrastructure project is set up to establish a distributed research
infrastructure for an interrupted value-chain from forest raw-material (native or recycled
forest biomass) to new products and innovations on a short and long time frame. The
preceding detailed analysis of the internal capabilities, the European landscape of related
research infrastructures, the development of emerging concepts and promising value-added
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chains provide a sound basis for the reflection of the consortium’s formation. It is the aim of
this analysis to discuss potentials for the integration of additional partners with national or
international facilities with complementary or synergistic potential. For this purpose, an
internal survey among the project consortium was carried out. The consortium consists of
experienced organizations with high-level researchers along the entire forest-based value
chain. Thus, extensive expertise in all ERIFORE-related research fields is available.
The survey results reveal the complexity of the forest-based bioeconomy. A distributed
research infrastructure for the circular forest bioeconomy comprises all research fields and
technology areas of the forest-related value added chain. Thus, the requirements to an
infrastructure covering the entire value chain are extremely extensive. A greater focus of the
infrastructure project might be beneficial. The analyses carried out in the ERIFORE project to
date show the possibility to reduce the included research areas and narrow the scope of the
infrastructure to a part of the forest-based value chain. A strategic option that arose in the
consortium can be the field of new forest-based chemical and material products and
processes. This narrowed approach could enable the establishment of an infrastructure with
comparable socio-economic impact, though the collaborations between forest production
and further conversions would not occur in the same degree. Based on the internal survey,
the two strategic options can be derived:



“ERIFORE representing the whole forest to product value chain”
“Forest-based chemicals, materials and new processes”

As former analyses showed, the capabilities of the ERIFORE consortium are extensive up to
the production of intermediates. Further downstream, only few partners are included into the
consortium. A focus of the infrastructure activities on chemical and material products and
processes would require more strength in research and science actors. Including further
actors with high scientific impact would be beneficial for an infrastructure covering the entire
forest-based chain, too.
The results of the initial analysis of national and international organizations with
complementary or synergistic potential for the ERIFORE consortium are summarized in
Table 3 which contains both absolute top European players enhancing the scientific level of
the consortium and high-level partners supporting pan-European perspective. The choice of
potential partners depends on the goal and scope of the targeted infrastructure. This initial
analysis and strategic options for the definition of scope will be further discussed in the
following task 5.5 and work package 6.
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Initial identification of organizations with complementary or synergistic potential
Organization

Explanation

Wageningen University WUR, the
Netherlands

Absolute top level university in the field, focus on agro-residue conversion, but
also strong in forestry.

Vito, Belgium

Strong player if biobased chemicals and separation technologies, world class
in membrane separation.

TNO, the Netherlands

Top research institute in biobased technologies, biotechnical and chemical
conversion.

Fraunhofer IAP, Germany

Top research institute in biobased materials.

LUKE, Finland

Include various R&D facilities for improvement of forest reproductive material.

Umea plant science center, Sweden

European level R&D facility on tree breeding and biotechnology.

Biorenewables Development Center BDC,
United Kingdom

Interesting other unit operations (novel demonstration equipment) such as
spinning cone columns, supercritical CO2 extraction and microwave heating
technologies.

Technical University “Gheorge Asachi”,
Romania

Know-how and research infrastructure related to forest biorefining.

Institute of Polymer Materials, Faculty of
Chemical and Food Technology, Slovak
University of Technology, Slovakia

Know-how and research infrastructure related to forest biorefining.

Laboratory of Catalysis and Chemical
Reaction Engineering, National Institute of
Chemistry, Ljubljana, Slovenia

Lab to pilot facilities, infrastructure related to forest chemical/thermochemical
processing.

French Alternative Energies and Atomic
Energy Commission CEA, France

Top class, work on thermochemical routes, involved in many EERAs.

Center for Research and Technology
Hellas CERTH, Greece

Lab to pilot facilities, Pretreatment and thermochemical processes.

Nofima, Norway

Pilot unit on biomass pretreatment, fermentation.

Norwegian University of Life Sciences
NMBU, Norway

Pilot in pretreatment, fermentation, biogas.

Centre Technique du Papier CTP, France

Top level R&D infrastructure with open access pulping pilot facilities including
recycling and deinking pilot.

Toulouse White Biotechnology TWB,
France

Cutting edge technological platform on biochemical conversions and white
biotechnologies, including microbial strain engineering and biotransformation
facilities.
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Bio4Energy, Sweden

Nationally funded strategic biorefinery research environment, to strengthen
academic part of the consortium in case of an ESFRI, bioeconomy related
research at Umea University, Lulea University of Technology and Swedish
University of Agricultural Sciences, strong in forest valorization, biotechnology
and thermochemistry.

Jacobs University Bremen, Germany

Downstream processing of natural compounds, Continuous processing unit
operations for biotechnology Process modeling, simulation, design and scaleup.

University of Zagreb – Faculty of Chemical
Engineering and Technology, Croatia

Applied biocatalysis, fermentation technology.

University of West Hungary, Hungary

Forest valorization, producing bioactive nano chemicals using green
chemistry.

University of Liberec, Czech Republic

Development of special textile structures.

University of Bologna, Italy

Extensive knowledge and facilities for chemicals, materials, and industrial
biotechnology.

Brightlands Chemelot Campus, the
Netherlands

Laboratory to large scale facilities for biomaterials and chemical processes,
world leading expertise for smart materials and sustainable and smart
chemistry, in materials development, analysis of entire value chains such as
biomedical, automotive and packaging and focus on sustainable, efficient
production of bio-based materials.

RAIZ, Portugal

Research institute for the forestry and paper industries. Applied research in
two main areas: forestry research and technological research.

ITENE, Spain

Facilities and knowledge on packaging and development of new products,
waste pretreatment plant.

University of Aveiro, Portugal

Research and facilities for biomaterials, close co-operation with the
Portuguese pulp and paper industry.

INP ENSIACET, France

Transformations of biomass (vegetal based chemistry) leading to the creation
of bioproducts or eco-material, especially in the fields of fine chemistry and
specialty chemistry.

EMPA, Switzerland

Main focus on development of functional wood and cellulose based materials,
wood laboratory combines in its research groups various functionalization
technologies for the development of wood and cellulose based materials for a
broad field of applications.

Biocomposites Centre within Bangor
University, United Kingdom

Research, development and the commercial application of bio-based
alternatives to synthetic materials in manufacturing and industry.

50

Horizon 2020 ref. 654371

Deliverable 5.4 Analysis and report on industry Issue 1.0
28/02/2017
mapping and stakeholder interviews

7 Conclusions
Taking all the findings together, this study demonstrates the potential of the ERIFORE
infrastructure from an external perspective. The analysis of the context revealed the
fragmentation of the European forest-based landscape. Collaborative arrangements among
owners of research infrastructures occur only to a limited extent, the propensity of
networking across Europe is strongly limited to geographical boarders. In order to unlock the
full potential of the forest-based sector, the innovation potential across Europe needs to be
coordinated and stimulated. Basically, the forest-based industries open up enormous
potentials for market growth and economic revenue. A mapping of current industrial research
activities revealed the market relevance of the sector in today’s perspective. Using byproducts and side streams of the pulp and paper industry for high-value applications
especially in energy, special fiber products and chemicals sectors opens up enormous future
potentials. Fostering research and innovation capabilities in the forest-based industries does
not only reveal extensive socio-economic impacts, it also leads to the further development of
rural areas by increasing employment rates as well as an increasing sustainability.
Infrastructure activities should enhance the innovation potential of research infrastructures
by enhancing partnerships with industry, enabling the use of infrastructure by industrial
researchers and involving all stakeholders in the development of the infrastructure network.
Therefore, the analysis of the potential user community (both science and innovation
oriented) is critical for the development of the ERIFORE infrastructure. Scientific
stakeholders from academia and research identified besides the need for specialized small
scale facilities a gap in the landscape considering pilots and various demonstration scale
facilities. Supplementary to the infrastructural needs, the relevance of the associated
networks was highlighted. Industrial stakeholder communities see a particular need for more
specific pilot scale facilities and optimized co-operations between research and industry in
the innovation cycle. Thus, the organizations consulted in this study revealed a high demand
for open access infrastructure and associated networks and thus, reflected a strong
commitment to the potential infrastructure.
Comparing the internal capabilities with the external stakeholders' perspective gave specific
indications of which research fields and technology areas were identified with high relevance
for the forest-based community. Research on forest biomass, the development and
optimization of value chains as well as an increasing cross-linking of the research fields and
industrial sectors were underlined. An initial analysis of relations to other infrastructures was
carried out in order to identify potential new partners for the ERIFORE infrastructure. The
results of this ERIFORE projects revealed the enormous complexity and diversity of the
forest-based value chain. Therefore, the further development of the ERIFORE infrastructure
requires a structured discussion on detailed objectives and scopes.
This study provides the external perspective on the planned infrastructure. The findings will
be included into the development of an initial development plan in task 5.5 and provide the
basis for the further elaboration of a vision for user strategy and access policy in work
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package 6. The consultation of the stakeholders of the ERIFORE infrastructure confirmed
the approach of this project to include relevant scientific, industrial and policy communities in
the development of the infrastructure plan.
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Questionnaire on industrial stakeholder communities
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9.2

Summary of the analyzed research programmes at European level

Table 4:

Analyzed research programmes at European level
Research Programme

Call
KBBE.2011.1.1-04: Sustaining and managing forest tree genetic resources

FP7 – Work programme 2011 “Food,
Agriculture and Fisheries, Biotechnology”

KBBE.2011.1.2-08: Forest Research in the Mediterranean Region – ERANET -Mandatory ICPC (Mediterranean partner countries)
KBBE.2012.1.2-01: Development of new or improved logistics for
lignocellulosic biomass harvest, storage and transport

FP7 – Work Programme 2012 “Food,
Agriculture and Fisheries, and Biotechnology

KBBE.2012.1.2-08 Innovation in the forest-based sector for increasing
resource efficiency and tackling climate change with competitive customer
solutions
KBBE.2012.3.1-03: EU – China Partnering Initiative on fibre crops –
Mandatory China
KBBE.2013.1.2-07: Novel practices and policies for sustainable wood
mobilisation in European forests

FP7 – Work Programme 2013 “Food,
Agriculture and Fisheries, and Biotechnology

KBBE.2013.1.4-01: Sustainable Forest Management and Multifunctional
Forestry –ERANET
KBBE.2013.3.4-01: Preventing and valorising bio-waste in biorefineries
ENERGY.2013.3.7.1: Support to the sustainable delivery of non-food
biomass feedstock at local, regional and pan-European level

FP7 – Work Programme 2011 “Nanosciences,
Nanotechnologies, Materials and New
Production Technologies”

-

FP7 – Work Programme 2012 “Nanosciences,
Nanotechnologies, Materials and New
Production Technologies”

NMP.2012.4.0-3 Innovation in the forest-based sector for increasing resource
efficiency and tackling climate change with competitive customer solution

FP7 – Work Programme 2013 “Nanosciences,
Nanotechnologies, Materials and New
Production Technologies”

-

ISIB-4-2014/2015: Improved data and management models for sustainable
forestry

Horizon 2020 – Work Programme 2014-2015
“Food Security, sustainable agriculture and
forestry, marine and maritime and inland
water research and the bioeconomy”

BB-03-2017: Adaptive tree breeding strategies and tools for forest production
systems resilient to climate change and natural disturbances
BB-04-2016: Intelligent solutions and tools in forest production systems,
fostering a sustainable supply of quality wood for the growing bioeconomy
BB-06-2016: The regional dimension of bio-based industries
RUR-13-2017: Building a future science and education system fit to deliver to
practice
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BB-03-2017: Adaptive tree breeding strategies and tools for forest production
systems resilient to climate change and natural disturbances
Horizon 2020 – Work Programme 2016-2017
“Food security, sustainable agriculture and
forestry, marine and maritime and inland
water research and the bioeconomy

BB-04-2016: Intelligent solutions and tools in forest production systems,
fostering a sustainable supply of quality wood for the growing bioeconomy
BB-06-2016: The regional dimension of bio-based industries
RUR-13-2017: Building a future science and education system fit to deliver to
practic
BBI VC1.D2 – 2014: Chemical building blocks and value-added materials
through integrated processing of wood
BBI VC2.D3– 2014: Advanced products from lignin and cellulose streams of
the pulp and paper industry

Bio-Based Industries Joint Undertaking Work
Plan 2014

BBI VC2.R2 – 2014: New sustainable pulping technologies
BBI VC2.R4 – 2014: Fibres and polymers from lignin
BBI VC2.R5 - 2014: Sugars from effluents of the pulping process and
discharged fibres
BBI VC1.R1 - Conversion of lignin-rich streams from biorefineries

Bio-Based Industries Joint Undertaking Work
Plan 2015

BBI VC2.R4 - Separation and extraction technologies for added value
compounds from wood and forest-based residues
BBI VC2.R7 - Tailoring tree species to produce wood designed for industrial
processes and biorefining purposes
BBI VC2.F2 - Valorisation of cellulose into new added value products
BBI 2016.D1 - Improve sustainability of value chains based on forest biomass
and increase productivity and profitability on supply side by adapting forests
to climate changes

Bio-Based Industries Joint Undertaking Work
Plan 2016

BBI 2016.D3 - Valorisation of lignin and other side-streams to increase
efficiency of biorefineries and increase sustainability of the whole value chain
BBI 2016.D8 - New sources of proteins for animal feed from co-products to
address the EU protein gap
BBI 2016.D9 - Biomass production on unused land for conversion into addedvalue products while ‘boosting rural and industrial development’
Area 2. Creating new business opportunities

WoodWisdom-Net Joint Call 2010-2013
(JC2): “Sustainable competitive processing
and end-use concepts for forest based
industries“

Area 3. Utilising forest-based feedstocks
Area 4. Increasing the competitiveness of the forest-based value chain
Area 5. Optimizing end-of-life of wood based products
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Area 1. Forest for multiple needs of society, including enhanced productivity
and optimized use of forest feedstock
WoodWisdom-Net Joint Call 2011-2014
(JC3): “Sustainable forest management and
optimized use of lignocellulosic resources”

Area 2. Advanced products and technologies for primary wood processing
and manufacturing of wood and fiber-based products.
Area 3. Advanced biofuels and biorefineries
Theme 1. Sustainable management of forest resources

WoodWisdom-Net Joint Call 2013-2017
(JC4): “Pacing Innovation in the Forest-Based
Sector”

Theme 2. Industrial processes
Theme 3. Value added products
Theme 4. Competitive Customer Solutions
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9.3

Data collection on in-country research networks

Table 5:
Data collection on policy papers in connection with in-country networks (Data:
Biostep, 2017; European Commission, 2017, own calcluations).
Country

Research Infrastructure

Bioeconomy strategy

Austrian Research
Infrastructure Action Plan
(2014)

In-country co-operation
level (Respondents #)
17,6% (31)

Austria

Positionspapier Bioökonomie
(2013)

Belgium

Bioeconomy in Flanders
(2013)

Roadmap under preparation

6% (10)

Bulgaria

-

Roadmap published in 2010

6,67%(6)

Croatia

-

Roadmap published in April
2014

-(1)

Czech republic

-

Roadmap published in 2010,
updated in 2015

15,4 % (13)

The Copenhagen Declaration
for a Bioeconomy in Action
(2012)

Roadmap published in 2011,
updated in 2015

0% (3)

Denmark

Roadmap published in 2010

0% (3)

England

UK Bioenergy Strategy
(2012), Agri-Tech Strategy
(2014)

Estonia

-

Roadmap published in 2010,
updated in 2014

Finland

The Finnish Bioeconomy
Strategy (2014)

Roadmap update published
in 2014

France

The new Face of the Industry
(2014)

Roadmap published in 2008,
updated in 2012 and 2016

17,6% (49)

Roadmap published in 2013

13,6% (44)

Germany

Nationale
Forschungsstrategie
BioÖkonomie 2030 (2010),
Nationale Politikstrategie
Bioökonomie (2013)

Greece

-

Roadmap updated in 2014

4% (5)

-

Unified national report and
programme for the
development of RI (2012)

14,4% (18)

Hungary

Updated in 2012. See
'Investing for growth: Capital
Infrastructure for the 21st
Century':
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Irland

Developing the Green
Economy in Ireland (2009),
Delivering our Green
Potential (2012)

Italy

Bioeconomy in Italy (2016)

Latvia

Bioeconomy strategy
document until 30th June,
2017.

Lithuania

Roadmap published in 2007

0% (1)

Roadmap published in 2011
(update under preparation)

14,7% (15)

No roadmap available

12% (5)

Roadmap published in 2011

67% (3)

Groene Groei – Van
Biomassa naar business
(2013)

First Roadmap published in
2008. Updated in 2013

10% (8)

Netherlands

Poland

-

Roadmap published in 2014

0% (4)

Portugal

-

Roadmap published in 2014

0% (8)

-

Roadmap published in 2008.
Updated version under
preparation

15% (4)

Romania

Slovakia

-

No roadmap available

0% (1)

-

Roadmap published in 20102011, updated in December
2016

0% (2)

Slovenia

Spain

The Spanish Bioeconomy
Strategy 2030 Horizon

Roadmap updated in 2013

Sweden

Swedish Research and
Innovation Strategy for a Biobased Economy (2012)

Roadmap published in 2011
(3rd edition

Non-EU

9,0% (11)

24,2 %(52)

10,4 %(29)

1

1
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