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Executive Summary
The DataBio project has got the primary objective to develop and deliver novel services and
technologies to support activities in the bioeconomy domain, by exploiting the huge potential
of Big Data analysis.
The targeted domains are characterised by huge data flows, which are produced by day-today activities. These data need to be continuously processed and progressively updated and
monitored, to improve resource use efficiency, productivity and yield, according to
sustainability principles. Accordingly, Big Data are used to support and improve raw materials
production from the bioeconomy industry – e.g. agriculture, forestry and fishery – hence
targeting the Data-Driven Bioeconomy sector.
DataBio activities are being developed, assessed and validated within 26 pilots in the 3
domains, by deploying state-of-the-art big data technologies on top of existing partners’
infrastructures and solutions. In particular, the most suitable ICT, Big Data and Earth
Observation technologies, tools and services will be used and then integrated in the DataBio
platform.
In this deliverable, the DataBio value chain identified and analysed in the deliverable D6.4 will
be updated. The results from the detailed analysis performed are illustrated, targeting
DataBio pilots’ exploitable outcomes and preliminary results. Furthermore, a specific focus is
done on the level of technological innovation achieved within the DataBio pilots by analysing
current innovations in the target domains (i.e. agriculture, fishery and forestry), in the
industrial and research fields. The outcomes of these analyses are then processed and
interrelated at the cross-sectorial level.
Finally, innovative organisations in bioeconomy were identified, with the primary scope to
enable DataBio partners to identify competitors but also to potentially create synergies or
power up discussions with new project stakeholders. As a consequence, the results outline
the main stakeholders active in the DataBio targeted domains, as well as the technologies
where innovation is taking major ground. As a result, this is expected to foster virtuous
exchange of views and collaboration, potentially leading to the development of new ideas
and improvements of the technologies and approaches developed within DataBio.
In this view, the analyses are specifically focused on the DataBio products and services
developed and adopted within pilots, that are indeed demonstrating their usability and added
value. Specifically, this deliverable presents updates to the D6.4 internal stakeholder analysis
and, based on D7.4 “Exploitation Plan v1” results, provides a critical insight of the DataBio
pilots considering their innovation potential and potential market uptake.
In particular, this deliverable is aimed at highlighting the following:
1. Update DataBio’s internal stakeholder analysis, based on the outcomes from D7.4;
2. Update interviews with DataBio external / associated stakeholders focused on the
DataBio project as-a-whole;
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3. Innovation Intelligence analyses of technologies developed and adopted in the
DataBio pilots in the three bioeconomy domains;
4. Identify the main innovators in the agriculture, fishery and forestry domains;
5. Cross-sectorial Innovation Intelligence identifying the main innovators in the
bioeconomy sector as-a-whole.
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Introduction
1.1 Project Summary
The data intensive target sector selected for the
DataBio project is the Data-Driven Bioeconomy.
DataBio focuses on utilizing Big Data to
contribute to the production of the best possible
raw materials from agriculture, forestry and
fishery/aquaculture for the bioeconomy
industry, in order to output food, energy and
biomaterials, also taking into account various
responsibility and sustainability issues.
DataBio deploys state-of-the-art Big Data, Earth Observation, ICT technologies and existing
partners’ infrastructure and solutions, linked together through the DataBio Platform. DataBio
is driven by the development, use and evaluation of 26 pilots in agriculture, forestry and
fishery, where also associated partners and additional stakeholders are involved. The pilots
selectively utilize numerous platform components, according to their requirements, to
aggregate and intelligently process Big Data in order to offer added-value services in their
domain.
Based on the pilot results and the DataBio Platform, new solutions and new business
opportunities are emerging. DataBio organizes a series of stakeholder events, trainings and
hackathons to support its take-up and to enable developers outside the consortium to design
and develop new tools, services and applications based on and for the DataBio Platform.
The DataBio consortium is listed in Table 1. For more information about the project see
www.databio.eu.
Table 1: The DataBio consortium partners
Number Name

Short name

Country

1 (CO)
2
3
4

INTRASOFT
LESPRO
UWB
Fraunhofer

Belgium
Czech Republic
Czech Republic
Germany

ATOS
SINTEF ICT
SPACEBEL
VITO

Spain
Norway
Belgium
Belgium

5
61
7
8

1

INTRASOFT INTERNATIONAL SA
LESPROJEKT SLUZBY SRO
ZAPADOCESKA UNIVERZITA V PLZNI
FRAUNHOFER GESELLSCHAFT ZUR FOERDERUNG DER
ANGEWANDTEN FORSCHUNG E.V.
ATOS SPAIN SA
STIFTELSEN SINTEF
SPACEBEL SA
VLAAMSE INSTELLING VOOR TECHNOLOGISCH
ONDERZOEK N.V.

Replaced by partner 49 as of 1/1/2018.
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9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

32
33
34
35
36
37
38
39
40

2
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INSTYTUT CHEMII BIOORGANICZNEJ POLSKIEJ
AKADEMII NAUK
CIAOTECH Srl
EMPRESA DE TRANSFORMACION AGRARIA SA
INSTITUT FUR ANGEWANDTE INFORMATIK (INFAI) EV
NEUROPUBLIC AE PLIROFORIKIS & EPIKOINONION
Ústav pro hospodářskou úpravu lesů Brandýs nad
Labem
INNOVATION ENGINEERING SRL
Teknologian tutkimuskeskus VTT Oy
SINTEF FISKERI OG HAVBRUK AS
SUOMEN METSAKESKUS-FINLANDS SKOGSCENTRAL
IBM ISRAEL - SCIENCE AND TECHNOLOGY LTD
WUUDIS SOLUTIONS OY2
NB ADVIES BV
CONSIGLIO PER LA RICERCA IN AGRICOLTURA E
L'ANALISI DELL'ECONOMIA AGRARIA
FUNDACION AZTI - AZTI FUNDAZIOA
KINGS BAY AS
EROS AS
ERVIK & SAEVIK AS
LIEGRUPPEN FISKERI AS
E-GEOS SPA
DANMARKS TEKNISKE UNIVERSITET
FEDERUNACOMA SRL UNIPERSONALE
CSEM CENTRE SUISSE D'ELECTRONIQUE ET DE
MICROTECHNIQUE SA - RECHERCHE ET
DEVELOPPEMENT
UNIVERSITAET ST. GALLEN
NORGES SILDESALGSLAG SA
EXUS SOFTWARE LTD
CYBERNETICA AS
GAIA EPICHEIREIN ANONYMI ETAIREIA PSIFIAKON
YPIRESION
SOFTEAM
FUNDACION CITOLIVA, CENTRO DE INNOVACION Y
TECNOLOGIA DEL OLIVAR Y DEL ACEITE
TERRASIGNA SRL
ETHNIKO KENTRO EREVNAS KAI TECHNOLOGIKIS
ANAPTYXIS

Final – v1.0, 31/5/2019

PSNC

Poland

CiaoT
TRAGSA
INFAI
NP
UHUL FMI

Italy
Spain
Germany
Greece
Czech Republic

InnoE
VTT
SINTEF
Fishery
METSAK
IBM
MHGS
NB Advies
CREA

Italy
Finland
Norway

AZTI
KingsBay
Eros
ESAS
LiegFi
e-geos
DTU
Federu
CSEM

Spain
Norway
Norway
Norway
Norway
Italy
Denmark
Italy
Switzerland

UStG
Sildes
EXUS
CYBER
GAIA

Switzerland
Norway
United
Kingdom
Estonia
Greece

Softeam
CITOLIVA

France
Spain

TerraS
CERTH

Romania
Greece

Finland
Israel
Finland
Netherlands
Italy

Formerly MHG SYSTEMS OY.
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41
42
43
44
45
46
47
48
49
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METEOROLOGICAL AND ENVIRONMENTAL EARTH
OBSERVATION SRL
ECHEBASTAR FLEET SOCIEDAD LIMITADA
NOVAMONT SPA
SENOP OY
UNIVERSIDAD DEL PAIS VASCO/ EUSKAL HERRIKO
UNIBERTSITATEA
OPEN GEOSPATIAL CONSORTIUM (EUROPE) LIMITED
LBG
ZETOR TRACTORS AS
COOPERATIVA AGRICOLA CESENATE SOCIETA
COOPERATIVA AGRICOLA
SINTEF AS
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MEEO

Italy

ECHEBF
Novam
Senop
EHU/UPV

Spain
Italy
Finland
Spain

OGCE
ZETOR
CAC

United
Kingdom
Czech Republic
Italy

SINTEF

Norway

1.2 Document Scope
In this document, the stakeholder and value chain analysis developed within D6.4 “Data
Driven Bioeconomy Pilots v1” is updated based on D7.4 “Exploitation Plan v1” and on a
detailed Innovation Intelligence analysis focused on pilots’ exploitable outcomes.
The primary objective is to support DataBio industrial partners in fine-tune their business
approach to the technologies developed within the DataBio pilots that are now being
demonstrated. Furthermore, the results herein illustrated, obtained from the Innovation
Intelligence analysis, are expected to represent valuable means for DataBio partners. Indeed,
the main organisations innovating in the three DataBio domains are identified in this
document, as well as their current activities in the field of agriculture, forestry, fishery and
related IT applications. Collecting and processing information on the DataBio value chain
stakeholders innovating in Europe can help project partners to improve awareness on the
actual bioeconomy innovation market. As a result, the exploitation and potential
commercialisation of the expected DataBio outcomes can be substantially improved. Also,
DataBio partners will be able to improve their individual roadmapping, driving and fine-tuning
their efforts in innovation, while following actual trends in RD&I and the market.
Information has been collected starting from D6.4 and D7.4, namely via feedback given by
DataBio partners, based on their actual businesses and state of the technological
developments proposed within the project. Starting from these data, the innovation market
was investigated. Keywords indicated by DataBio partners for each domain of application
have been used to perform targeted researches on patents, scientific papers and EU projects.
This approach enables to identify also catty-corner or complementary technological domains,
for integration or also transferability of the adopted solutions. Moreover, from a business
perspective the identification of innovators in the agriculture, fishery and forestry sectors can
provide information on the targeted market to each DataBio partner, as well as inputs for
potential new collaborations.
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Furthermore, this document also presents updates of the analysis conducted through
questionnaires handed out to external stakeholders, targeted in the DataBio dissemination
and exploitation activities. This enabled to evaluate the attitude of these stakeholders
towards the projects outcomes by exploring their understanding and perception of the
project. In this view, the potential replicability of the DataBio solutions has been preliminarily
assessed by investigating stakeholders’ willingness to integrate them in their day-to-day
activities.
Finally, the present document provides results of a cross-sectorial analysis on innovative
organisations in the bioeconomy sector as-a-whole, to give DataBio partners and stakeholders
an insight on “who has already innovated”, “who can innovate”, “where to innovate” and
“with whom to innovate”.
The innovators in the bioeconomy sector, namely the stakeholders identified in this
document, also enable to update stakeholder characteristics identified in D6.4. On the one
hand, the identified stakeholders can be contributors to the development of the DataBio
pilots or their upscale if foreseen. On the other hand, they can be end-users of the DataBio
solutions or can be interested in its outputs. Indeed, stakeholders’ interest and knowledge
relevant to the DataBio pilots’ outcomes have been recognised and illustrated in an
aggregated fashion.

1.3 Document Structure
This document is comprised of the following chapters:
Chapter 1 presents an introduction to the project and the document objectives and structure.
Chapter 2 shows updates to the value chain analysis performed in D6.4 and the approach to
the Innovation Intelligence analysis performed by CiaoTech/PNO. All the phases are described
according to the baseline methodology adopted.
Chapter 3 shows updates of the relevant activities implemented within the value chain
analysis targeted to the DataBio project pilots. Preliminary results are illustrated and potential
progresses to be achieved in parallel with the following project phases are described.
Chapter 4 illustrates results of the Innovation Intelligence analysis targeted to the main
technologies developed and demonstrated in each of the 26 DataBio pilots. In particular, the
main innovators in Europe are identified within the three pilot domains, i.e. agriculture,
fishery and forestry, in the industrial field and in the research field. The data are finally
processed to provide an overview of the innovation trends and stakeholders in the
bioeconomy sector as-a-whole in a cross-sector analysis.
The conclusions section summarizes and discusses the content of the present document and
describes future actions that can be planned to improve the DataBio pilots’ business analysis
and technological roadmapping.
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Methodology
2.1 Baseline Methodology update
The baseline methodology proposed in D6.4 is updated in this document. The value chain
analysis is enriched by targeting innovative organisations in the bioeconomy domain, the
DataBio sub-domains (i.e. agriculture, forestry, fishery) and IT as a cutting-edge sector,
through an Innovation Intelligence analysis. The RD&I and industrial sectors are investigated
by analysing published patents, scientific papers and recently funded or ongoing EU projects.
These analyses aim to provide DataBio partners and stakeholders:
•
•
•
•

an effective insight of the actual innovations in their sectors of interest
inputs for organisations roadmapping (where and how to innovate)
information on similar products/services and organisations in Europe working in the
bioeconomy sector (“who has already innovated”, “who can innovate”)
foster potential new collaborations, concept ideas creation for developing new EU
projects, discussions on the targeted domain that can improve or integrate RD&I
products and services (“where to innovate”, “with whom to innovate”).

Based on the detailed project value chain identified and illustrated within D6.4 and on the
exploitable outcomes identified by pilot leaders in D7.4, this document improves and
completes the information available to DataBio partners for stakeholders’ identification and
engagement. In fact, feedback collected from internal and external stakeholders has allowed
to identify the interests of the primary players involved in the DataBio value chain, which is
crucial for exploiting project results. In addition, innovators identified in this document will
integrate the external stakeholders identified, representing also potential research, industrial
and commercial partners for the DataBio partners. Accordingly, the integrated information
will help to define effective engagement strategies to stimulate relevant stakeholders to
support exploitation and potential commercialisation of project outcomes.
In this deliverable, the Innovation Intelligence analysis is presented, developed by CiaoTech
according to the PNO methodology. This methodology has been fine-tuned based on the
project’s final objective and pilots’ exploitable outcomes, based on the set project’s value
chain.
Section 2.1.1 highlights the theoretical background, representing the base for the work
developed and presented in D6.4 and in this document (D6.6). In addition, an overview of the
previous work and outcomes is presented. Section 2.1.2 described the PNO baseline
methodology in detail. Section 2.2 provides an update of the value chain analysis developed
in D6.4. Sections 2.3 and 2.4 provide an overview of the rationale followed in each step of the
study presented in this document for identifying innovators in the DataBio sub-domains and
support partners with useful information in their domains of interest.
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2.1.1 Theoretical background and overview of previous work
The approach followed in D6.4 for developing the value chain analysis has been focused on
both active (i.e. end-users and players that can directly contribute to the project) and passive
(i.e. players that cannot directly contribute to the project but can influence it) stakeholders.
This approach has highlighted all the primary aspects contributing to innovation according to
a broader perspective. Indeed, the value chain definition and analysis developed in D6.4 has
got the primary objective to provide to DataBio partners higher awareness of the stakeholder
management and potential involvement in project activities.
The value chain analysis developed within D6.4, by CiaoTech according to the PNO
methodology, also targeted internal and external stakeholders. Value chain matrixes has been
developed to integrate information collected by taking interviews and questionnaire from
partners. Hence, each project pilot has been investigated to identify the primary interests of
internal (partners) and external stakeholders (associated and not associated), as well as their
drivers and perceived added value towards the DataBio expected outcomes. The baseline
methodology adopted in D6.4 is summarised as follows (details can be found in D6.4), while
an insight of the methodology next steps, shown in this document, is given in the following
section (§2.1.2):
1.
2.
3.
•

Consortium brainstorming
Identification of the project value chain
Closed stakeholder analysis
Partners interviews

• Associated and external stakeholders’ interviews and questionnaires
4. Stakeholders mapping
5. Data-driven bioeconomy pilots’ interests, values and motives.
The final step of the methodology has been focused on the analysis of stakeholders’ interests,
drivers and motives, performed according to each project’s domain targeted to enable
partners to:
•

set exploitation strategies targeted to the relevant stakeholders

•

successfully engage stakeholder to be involved in the DataBio value chain

•

effectively plan for pilots’ outcomes commercialisation.

Analyses’ results have highlighted the huge potential of the DataBio project to engage
relevant stakeholders in multiple domains of the bioeconomy sector, i.e. agriculture, forestry
and fishery. Indeed, in each DataBio domain, the stakeholders’ target can range from
providers of technological devices and players in the ICT sector, dealing with Big Data
analytics, to associations and consortium in the primary sector of the economy, as well as
industrial organisations. As a result, this first issue of D6.4 set the basis for partners to deploy
a full evaluation of the impact potential of the DataBio project in the bioeconomy sector. The
results highlighted within D6.4 have been then validated by collecting feedback from external
stakeholders during DataBio events. Then, the results from the value chain analysis has been
Dissemination level: PU -Public
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cross-checked with partners (and internal stakeholders), targeting projects exploitable
outcomes (highlighted in D7.4).
Based on these, the analyses developed in this document has focused on DataBio pilots’
technologies and products. Project outcomes have been investigated in the light of the actual
innovations in the industrial and RD&I sectors, by developing detailed innovation intelligence
analysis.

2.1.2 Main steps and objectives towards methodology update
In this section the methodology adopted for developing the analyses shown in this document
is presented. This methodology directly connects to the approach adopted and described in
detail in D6.4 and represents an update of it providing a deeper insight on stakeholders to be
potentially involved in actual and future activities of DataBio partners. The primary actions
that have been implemented within each phase of the Innovation Intelligence analysis,
according to the PNO methodology, and the related objectives are illustrated in the following
points:
1. Value Chain update: Consortium competences analysis, interests and performance
KPI’s. Identification of the main field of action of the DataBio activities and pilots. This
point has been developed within D6.4 and represents the basis for proceeding with
Innovation Intelligence analysis.
2. Semantic search tool to discover new technologies, methodologies and identify
innovators dealing with bioeconomy in Europe and worldwide. Structured
management of the Innovation Intelligence process.
3. Innovation and partner discovery: search, discover and analysis of technologies,
innovators and end-users in the project’s areas of interest. Search into combined
databases of funding research projects, European, US, WIPO, Japanese and Chines
patents - overall more than 40 million - as well as 18 million papers and scientific
articles published in Open Access.
4. Stakeholders and opportunities: identification of potential partnerships and new
synergies for the development of project’s activities, collaboration and connection of
DataBio partners to innovation opportunities.
5. Validation: sharing results with consortium partners to validate the activities
performed and the innovative projects that may be valuable for the DataBio common
strategies. This point will be almost contextual to the delivery of this document.
Indeed, D6.6 is intended to represent a means for DataBio partners to identify
potential new organisations, with which they can collaborate, and for external
stakeholders to have an overview of the DataBio value chain and innovation potential.

2.2 Value chain analysis update
In D6.4 the DataBio value chain has been investigated by focusing on all the activities usually
implemented by an organisation from the idea stage to the market. This has enabled the
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identification of the benefits and drivers of each project partners involved in pilot
demonstrations, as well as the business models behind the services and products developed.
The DataBio value chain analysis has been primarily targeted to recognise the best practices
to approach the commercialisation of the products and services proposed.
Figure 1 shows the main drivers of the value chain analysis developed by CiaoTech/PNO within
the DataBio project (D6.4).

First level of Value Chain Analysis on the
DataBio Pilots as we want to understand
per pilot:
- What, Who, How Questions

Leading to:
- what is the benefit of each partner,
- what business model is behind the pilot
- and how should it work on the long term.

Process
DataBio Stakeholders/project Partners
Associated stakeholders
External stakeholders
what is delivered as service?
What data they use?
Who owns the data?
What are the conditions to use the data?
Who will use the data?
What will he/they do with the data
What tools they use?
Who own the tools?
What are the conditions to use the tools?

Figure 1: PNO approach to the value chain identification
The analysis and internal surveys highlighted the roles of DataBio partners and external
stakeholders involved in some of the pilot demonstration activities. Finally, the DataBio value
chain analysis has been identified, targeting four main areas of interest of the involved
parties, as shown in Figure 2.
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Forestry

Fishery
1

Value creation

Pilot 9: Sintef Fishery

Pilot 8: AZTI

Pilot 6: FMI

Pilot 5: Tragsa

Pilot 4: MHG

Pilot 7: Sintef Fishery

Storage &
Analysis

Pilot 3: E Geos

Data Management

Pilot 2: Les Project

Data acquisition
Pilot 1: NeuroPublic

DataBio
Value Chain

Agriculture

2
3
4
5
6

Investors, Insurers,
Governments, Farmers,
Food, material & energy
industry

Investors, Insurers,
Governments,
Forest owners,
Food, material & energy
industry

Investors, Insurers, Fishery
industry
Food, material & energy
industry

7
8
One chain,
with business
model

Figure 2: DataBio value chain identified within D6.4
In this document, based on the developed value chain analysis, DataBio pilots’ technologies
are investigated. Hence, the innovation potential of project outcomes can be identified and
potential contributors and partners for pilot activities upscale and/or upgrade are recognised.
In particular, and as the project is drawing to a close, also new partnerships for future projects
and collaborations targeting market exploitation of project results can be identified. This can
foster upscale of project results and potential market uptake of the developed solutions.

2.3 Identification of innovators in the bioeconomy domain
In this document the PNO methodology has been adopted for performing an Innovation
Intelligence analysis focused on DataBio products and services. In in this section an insight on
the approach adopted within point 3 (innovation and partner discovery) of the baseline
methodology highlighted in sec. 2.1.2 is given.
The methodology enabled to identify the main innovators in the DataBio subdomains, i.e.
agriculture, fishery and forestry. Finally, a cross-sector analysis gives information of the most
innovating companies in the bioeconomy sector as-a-whole. Following, the main tools
adopted for performing these analyses are presented.
1. Identification of focus areas based in the DataBio value chain analysis.
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Figure 3: DataBio value chain per single pilot (Pilot A1, D6.4)
Applications and innovative technologies targeting Big Data, IoT and advanced
monitoring systems have been identified for the DataBio subdomains, e.g. agriculture,
forestry, fishery, and for the Bioeconomy sector as-a-whole.
2. Market analysis and overview. Identification of the main target markets and study of
current trends and forecasted growth. In particular, market reports have been
investigated targeting the following areas:
a. Precision and Smart farming
b. IoT and telecom operators in agriculture
c. Insurance in agriculture
d. Common Agricultural Policy (CAP)
e. Precision forestry
f. IoT and electronic monitoring (EM) in fishery
3. Identification of the innovation market and technological trends. Analyses
developed in this field are aimed at responding to the following questions: What are
innovators doing? Where are they innovating? Which of the investigated macro areas
exhibit the major innovation trend? With whom to innovate?
PNO internal tools have been used for collecting and processing data, as is the
Wheesbee search engine, developed by Innovation Engineering (also a DataBio
partner). Also, open access databases have been used like Google patents and the
European patent office website (Figure 4).
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Figure 4: Main tools used for developing the Innovation Intelligence analyses
Finally, and specifically targeting the question “with whom to innovate?” additional
innovators have been identified by also collecting data form the EC website (Cordis in
particular). Data collected by searching for patents, scientific papers, projects participation
and objectives, have been processed and cross-checked to finally identify the most innovative
organisations in the DataBio sectors.

2.4 Partners’ and stakeholders’ opportunities and validation
The analysis performed in the context of the DataBio project has been preliminarily
performed at an internal level. Partners involved in piloting activities (26 pilots in three
domains) have been interviewed and business models to be potentially adopted for exploiting
project results have been investigated. Partners and associated stakeholders’ roles have been
identified within the value chain analysis, identifying high interdisciplinary synergies and
cross-sectorial collaborations.
Interests and motives driving stakeholders targeted by the DataBio project have also been
investigated. Questionnaires and survey have been handed up to stakeholders during project
events and the results were included in D6.4 and are updated in this deliverable. The results
highlight multiple interests ranging from the knowledge of the developed best practices, to
data sharing, to the involvement in project activities.
These analyses have described within D6.4, and results can be contextualised in the DataBio
exploitation framework. Updates and new analyses described in this document highlight
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potential new partners to get involved in validation, new demonstrations and upscaling of
project outcomes. Accordingly, the Innovation Intelligence analysis along with the value chain
analysis will represent a starting point for project partners to recognise different chances to
access funding opportunities for scaling up their products and services and ensure their
market uptake.
Processing the results of the interviews performed, will enable to provide this information in
an integrated and systematic fashion, thus supporting consortium partners in all activities
targeted to pilots’ business exploitation.
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DataBio Value Chain Analysis update
3.1 DataBio Value Chain review and update
The PNO approach adopted for developing the value chain analysis has been described in
D6.4. In previous chapter, the theoretical framework of reference for updating this approach
is highlighted, whereas some aspects of this analysis have been reviewed and fine-tuned
based on partners’ needs and results highlighted by other WPs (e.g. WP7 mainly targeting
exploitation and business planning). This chapter describes the update to the PNO
methodology fine-tuned to the specific case of the DataBio project and shows the results of
the successive phases of the analysis.

Figure 5: Update and fine-tuning of the CiaoTech/PNO Methodology for the DataBio value
chain pilots’ analysis
D6.4 has shown results for the first two stages of this methodology, which have been
completed for all DataBio pilots, highlighting DataBio stakeholders’ interests, values and
motives (Tables 5:10, D6.4, Chapter 4, §4.2).
During the project development interactions between WP6, mainly targeting dissemination,
and WP7, mainly targeting exploitation, have led to the update and fine-tuning of the
approach. Indeed, results from D6.4 have been useful for exploitation and business planning
in WP7, while other activities have highlighted the need for DataBio partners to have an
insight on the actual innovation trends in their domains of interest. This approach has enabled
to implement an open stakeholder analysis for each DataBio pilot, then aggregated at the
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cross-sectorial level, to finally identify actual innovators in the bioeconomy sectors. These
innovators are potential end-users, competitors and collaborators of the DataBio partners.
Hence, in this project phase the PNO approach has been mainly focused on the identification
of innovations in the industrial and in the research domain, that may be integrated in DataBio
solutions, or may be complementary to them. This will enable DataBio partners, going
towards the conclusion of this project, to identify the most virtuous paths to follow in order
to keep innovating in the bioeconomy sector and exploit the DataBio results in the market or
in other EU projects.
Thanks to the value chain matrix developed and analysed in D6.4, having also collected
feedback and interests from DataBio partners, the positioning of each partner along each
pilot’s value chain has been precisely identified. Based on this, the main technologies and
approaches developed have been also identified, being the primary exploitable outcomes and
needing to be competitive in the targeted markets and RD&I domains. This approach has
enabled to further deepen the analyses on DataBio pilots outcomes within the Innovation
Intelligence analysis described in this document. The Innovation Intelligence analysis is
developed starting from the definition of the DataBio value chain and investigating the major
fields of innovations in the project targeted domains (Figure 6).
Forestry

Fishery

Value Chain
Definition and Analysis
Technical Papers

EU projects

Patents

Technical Papers

EU projects

Patents

Technical Papers

Partner and Stakeholders
Opportunities

EU projects

Innovators identification

1

Patents

PNO
Innovation Intelligence

Agriculture

Partners Validation

2
3
4

5

Figure 6: Value chain and Innovation Intelligence analysis targeting the DataBio target
domains
In this document, information from associated and external stakeholders presented in D6.4
are updated and integrated. Indeed, feedbacks from additional stakeholders has been
collected by handing out questionnaires and interviews. The CiaoTech team has met many
stakeholders at the following events:
•

DataBio booth at BDV meet-up (Sofia, 14th -16th May 2018), 10 participants engaged

•

DataBio stakeholder event - GA meeting (Tromsø, 26th June 2018), 20 participants
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•

DataBio booth and stakeholder event at the GAIA Epicherein Panhellenic Congress
(Crete, 25th October 2018), 41 participants engaged

•

DataBio stakeholder event – GA meeting (Bologna, 30th January 2019), 9 participants

This activity has been performed by engaging stakeholders during events organised by
DataBio partners. It is then turned into a completely open stakeholder analysis, also by
comparing the results obtained with the Innovation Intelligence analyses. Finally, this will
enable to identify major competitors of the solutions proposed by DataBio, as well as
potential new collaborators for DataBio partners in each project domain.
In addition, a cross-sector analysis is performed to provide an overview of the bioeconomy
sector and of its most innovative organisations.

3.2 Updates on DataBio events and Stakeholders Surveys
DataBio consortium partners have organised different events to engage stakeholders and
disseminate project objectives and results. These events have been organised both as standalone DataBio networking events, during General Assemblies (GA), and also within large
events in the bioeconomy sector, to engage stakeholders in the targeted domain.
This activity has been continuously performed since the very beginning of the project and will
be continued until its conclusion.
In this section the primary events, in which DataBio partners have interact with external
stakeholders, are illustrated and updated. In addition, updates on the number of stakeholders
engaged, their domain of competence and potential interest in the DataBio project are also
shown (Figure 7 and Figure 8).
•
•
•
•
•
•

•

8 stakeholders interviewed in Rome (1st DataBio workshop)
21 external stakeholders interviewed in Thessaloniki (Gaia event – 4th Panhellenic
Congress on the development of Greek agriculture)
7 stakeholders interviewed in Sofia (BDVA booth, in collaboration with VTT and
Intrasoft)
2 stakeholders industrial farm interviewed in Czech Republic from Lesprojekt
(personal meetings)
9 stakeholders interviewed in Tromsø (2nd networking event – in collaboration with
SINTEF Fishery)
18 interviewed and 41 engaged stakeholders in Crete (Gaia event – 5th Panhellenic
Congress on the development of Greek agriculture, in collaboration with GAIA
Epicherein and Neuropublic)
9 stakeholders interviewed in Bologna (GA – stakeholder event in collaboration with
CREA)
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Figure 7: Domains of competence of stakeholders engaged and interviewed during
DataBio networking and dissemination events
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Figure 8: Interest of the 111 engaged stakeholders in the DataBio outcomes and activities
Additional events are planned from DataBio partners for engaging stakeholders and collecting
feedbacks from them, to be held as follows:
•

INFAI hackathons, Leipzig, 22nd – 23rd May 2019
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•

METSAK – FOREXT network forestry event, Helsinki 1st – 2nd October 2019

•

BDV PPP Summit 2019 – EBDVF 2019, Helsinki 14th – 16th October 2019

•

DataBio final stakeholder event, Bari October/November 2019 (to be confirmed)

It can be noticed that most of the stakeholders engaged belong to the agriculture sub-domain.
This is also due to the approach jointly agreed by consortium partners, as most of project
activities target agriculture (50% of DataBio pilots are in the agriculture sub-domain).
However, these stakeholders belong to very different sub-domains, ranging from CAP and
insurance, to ICT services and machinery (tractors), to farmers and farm managers.
Conversely, stakeholders engaged in the fishery sub-domain were above all fishermen, that
have shared their experiences in approaching day-by-day activities, while integrating new
tools and technologies. Finally, stakeholders engaged in the forestry sub-domain were mostly
service providers.
These stakeholders (a total of 74 stakeholders interviewed out of more than 150 engaged)
have all highlighted the common need of having available data. In their opinion, these data
should target best practices adopted within the sub-domain of interest. For example, Greek
farmers cultivating olives, may share data collected from their IoT sensors, installed on field.
This may potentially help other farmers around Europe and specifically: i) farmers not
adopting IoT yet, may understand the effectiveness of such an investment, in terms of
resource use optimisation; ii) farmers already adopting IoT may optimise their processes,
above all if working with the same cultivar.
Another very important aspect regards the stakeholder interest in having available decisionsupport systems, specifically targeting their sector of interest. As it can be noticed, many of
the technologies and tools developed within DataBio are novel in the targeted market and
need to be disseminated and exploited to let stakeholders know their potential. Accordingly,
DataBio events have also been aimed at presenting the potential of the solutions developed
within the project to the targeted stakeholders.

3.3 Update and analysis of DataBio pilots’ exploitable outcomes
The value chain analysis developed within D6.4 and the updates performed on pilot partners
individual exploitation plans (D7.4) represent the base for the development of this study.
Indeed, the starting point Innovation Intelligence analyses described in this document are the
keywords identified within the description of the DataBio pilots’ exploitable outcomes and
highlighted in the tables below (Figure 9, Figure 10, Figure 11).
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Figure 9: Agriculture exploitable outcomes description and keywords identification for
performing the Innovation Intelligence analysis

Figure 10: Fishery exploitable outcomes description and keywords identification for
performing the Innovation Intelligence analysis
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Figure 11: Forestry exploitable outcomes description and keywords identification for
performing the Innovation Intelligence analysis
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Identification of Innovators in the DataBio
value chain
The value chain analysis developed within D6.4 has enabled to identify all the activities that
the DataBio partners need to implement to bring a service or a product from the idea stage
to its delivery. Moreover, external stakeholders that can be potentially involved in each of
these activities have been also identified.
Following the value chain analysis, this section presents the process and results of the
Innovation Intelligence analysis targeted to DataBio pilots’ products and services. The primary
scope of this analysis is to provide partners new insights on the potential opportunities for
technologies upscale and market uptake. To do so, an overview of the targeted markets is
given, identifying size and growth rate. A specific focus is done on the agriculture subdomain,
as this represent a larger part of the activities in the bioeconomy domain in Europe. Also, it
represents the target of most of the 26 DataBio pilots, i.e. 50% of DataBio pilots are focused
on Agriculture.
▪

Smart farming market

Figure 12: The current size and projected growth for the global and EU smart farming
market3,4
Results highlight the EU Smart Farming Market being witnessing an unprecedented growth,
thanks to the integration of advanced IT technologies. Projections for the 2018-2023 period

3

https://www.marketsandmarkets.com/PressReleases/smart-agriculture.asp
https://www.whatech.com/market-research/agriculture/534720-europe-smart-farming-market-anticipated-toreach-7-20-billion-by-2023-bis-research-report
4
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envisage a growth from €2.31 billion (2018) to €6.40 billion (2023), growing at a 18.54%
Compound Annual Growth Rate (CAGR)3,4.
o Key players in the global smart farming market include:
Deere & Company (US), Trimble (US), AGCO (US), AgJunction (US), Raven Industries (US),
AG Leader Technology (US), DeLaval (Sweden), GEA Group (Germany), Precision Planting
(US), SST Development Group (US), Teejet Technologies (US), Topcon Positioning Systems
(US), DICKEY-john Corporation (US), CropMetrics (US), Agribotix (US), The Climate
Corporation (US), ec2ce (Spain), Descartes Labs (US), Gamaya (Switzerland), Granular
(US), Prospera Technologies (Israel), Autonomous Tractor Corporation (US), Decisive
Farming (Canada), Hexagon Agriculture (Brazil), and Autocopter Corp (US)3.
o Key players in the Europe smart farming market include:
AGCO Corporation, CNH Industrial, Deere & Company, Agleader Hexagon Agriculture,
Topcon Positioning Group, Trimble Inc., Dairymaster, DeLaval, Fullwood, Lely S.a.r.l,
Osram Licht AG, Phillips Lighting, Evergreen Farm Oy, AKVA Group, and Integrated
Information Systems SA4.
o Precision farming segment
A very important segment is precision farming, representing 34% of the EU smart farming
market (Figure 13).

Figure 13: EU Smart farming market by segment share5

5

https://www.statista.com/statistics/455176/global-market-size-outlook-precision-farming/
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o IoT segment
IoT also represents an important share of the smart agriculture market, both globally and
at the EU level, and being expected to exhibit a growing trend in the next years (Figure
14)6.

Figure 14: IoT addressable market share by region in 20206

Figure 15: Major Applications of IoT for Smart Farming Market in 20206

6

https://www.huawei.com/-/media/CORPORATE/Images/PDF/v2-smart-agriculture-0517.pdf?la=en
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Insurance in Agriculture and CAP

The Global Agricultural Insurance Market Value is estimated €29.3 billion in 2018 and
projected to reach up to €32.8 billion by 20227. Agricultural insurance targets are quite
variable globally, as countries focus on different mitigation measures, also depending on the
risks they are mostly exposed to.

Figure 16: Agricultural insurance in the world
In this domain, also the CAP market represents an important sector, reflecting the attention
of local policy makers to safeguard resources and agricultural products and end-users (Figure
17).

7

https://www.adroitmarketresearch.com/industry-reports/agricultural-insurance-market
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(a)

(b)
Figure 17: Agricultural policy measures in US (a) and in Europe (b)8
In the EU €365 billion, e.g. almost 30% of the total expenditures, have been allocated for the
period 2012-2017, recognising CAP to be a crucial aspect to be improved at the national level.
Figure 18 following shows the CAP expenditures planned in each EU country.

8

https://www.atlas-mag.net/en/article/agricultural-insurance-products-and-schemes
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Figure 18: EU expenditure per country related to CAP (2021-2027)9
▪

Precision forestry in EU

Precision forestry is often considered as part of the Agricultural smart farming market.
However, it covers an important market share, that is expected to growth at the global level
with a 15% CAGR (2018-2023) and also at the EU level with a 13.7% CAGR (2018-2023).

Figure 19: EU vs. Global precision forestry market value (2018-2013)10

9

http://facts4eu.org/news_jun_2018.shtml#cap2

10 https://www.adroitmarketresearch.com/industry-reports/agricultural-insurance-market
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Smart fishery in EU

The Global Fishing Industry Market is estimated €229.21 billion in 2018 and is expected to
reach €390.60 billion by 2026 with a 6.88% CAGR11.

Figure 20: Global Fishing Industry Market, current size and projections
The smart fishery sector has more recently started to integrate IT applications, hence also the
target market is now starting to growth, while the projected CAGR is currently been evaluated
with estimates reaching up to 400% (2019-2026).
The most active sector globally is aquaculture, also due to fish consumption being on an alltime rise, targeting breeding and quality and quantum of production. However, IT applications
are taking ground in this domain, above all in the field of electronic vessels monitoring
systems, that have the potential to improve energy and resource consumption during
navigation.

11

https://www.reuters.com/brandfeatures/venture-capital/article?id=47669
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Figure 21: Vessels with Electronic Monitoring systems in the fishery market, forecasting
2018-202812

4.1 Innovators in the DataBio value chain
4.1.1 Innovators in the Agriculture value chain
The main organisations innovating in the global Agriculture sectors are identified in this
section. The Innovation Intelligence analysis illustrated herein targets multiple organisations
types, from SMEs to universities and large industries. This is done by studying and merging
results, that targets contribution to innovation through the delivery of peer-reviewed
research papers, patents (published and claimed) and participations in EU-funded projects.
Indeed, when dealing with innovation these are the primary outcomes, demonstrating
organisations’ responsiveness and active contribution to the sector progress.
First of all, scientific papers have been investigated, targeting smart agriculture as the primary
domain. Hence, more detailed searches have been developed by also targeting specific
technologies adopted in the DataBio agriculture pilots (phenological modelling and
prediction, early warning, crop monitoring, telemetry, etc.), according to keywords shown in
section 3.2, Figure 9.

12

https://www.nature.org/content/dam/tnc/nature/en/documents/Catalyzing_Growth_of_Electronic_Monitoring_
in_Fisheries_9-10-2018.pdf
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Figure 22: technical papers by country in the Agriculture subdomain
Preliminary results highlight most of the scientific production in the world to be concentrated
in EU, as it can be seen in the lower part of Figure 22. Specifically, in Europe, Germany and UK
are the most active countries in the targeted research, while an important contribution in the
RD&I is also given by India and USA.

Figure 23: Top global research institutes in the Agriculture subdomain
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A research more focused on the technological content of DataBio pilots’ products and services
has been then performed, targeting patenting activities worldwide.

Figure 24: patent search performed by using keywords highlighted in §3.3 in terms of
patents per year and per country
By investigating patents for priority claim countries, USA emerges with a leading position,
followed by world patent, i.e. patents granted by the World Intellectual Property Organization
(WIPO), indicating that the patent invention will be protected by patent law worldwide.
Whereas, it can be observed a rising trend for patents priority and publication in the smart
agriculture domain between 2015 and 2018.
A specific focus is done on the priority claim date, as this enables to identify the most recent
researches and invention in the domain (Figure 25). Indeed, according to patent law, when a
priority is claimed, the inventor files the request for patenting for the examination of novelty
and subsequent steps. The date of filing of the application, e.g. the priority date, is considered
as the effective date of filing and indicates that the patent has not been published yet, but is
still under evaluation.

Dissemination level: PU -Public

Page 35

H2020 Contract No. 732064

D6.6 – Data Driven Bioeconomy Pilots v2
Final – v1.0, 31/5/2019

Figure 25: Agriculture patents by priority claim country
The analysis on the priority claim date indicates US and China as the most active in the smart
agriculture field, followed by Japan and Europe.

Figure 26: major patents applicants identified in the period 2008-2018
▪

EU PROJECTS

A preliminary analysis on EU organisations working in EU-funded projects has already been
done in D6.4. This is mentioned herein and updated, also in light of the findings of the analyses
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on scientific researches and patenting. Following, some of the major EU projects targeting
smart agriculture are indicated:
AFarCloud, Aggregate Farming in the Cloud (Coordinator: Universidad Politecnica de Madrid,
Spain): the project target is to provide a distributed platform for autonomous farming,
enabling real-time cooperation of agriculture Cyber Physical Systems to increase efficiency,
productivity, animal health, food quality and reduce farm labour costs. The AFarCloud
platform will be integrated with farm management software for supporting monitoring and
decision-making based on big data and real time data mining techniques.
EUXDAT, European e-Infrastructure for Extreme Data Analytics in Sustainable Development
(Coordinator: Atos Spain, Spain): EUXDAT proposes an e-Infrastructure, addressing
agriculture, land monitoring and energy efficiency in order to support planning policies. The
project builds on existing components for solving issues related to the large amount of
heterogeneous data and will include a large set of data connectors (UAVs, Copernicus, field
sensors, etc.), for scalable analytics. It will provide an advanced frontend, integrating
monitoring information, visualization, parallelized data analytic tools and enhanced data and
processes catalogues, enabling Large Data Analytics-as-a-Service.
IoF2020, Internet of Food and Farm 2020 (Coordinator: Stichting Wageningen Research, The
Netherlands): the project aims at strengthening Europe’s leading position in the global IoT
industry by fostering a symbiotic ecosystem of farmers, food industry, technology providers
and research institutes. The IoF2020 consortium of 73 partners and includes 19 use cases
grouped in 5 trials with end users from the Arable, Dairy, Fruits, Vegetables and Meat verticals
and IoT integrators that will demonstrate the business case of innovative IoT solutions for a
large number of application areas.
EO4AGRI, Bringing together the Knowledge for Better Agriculture Monitoring (Coordinator:
Atos Spain, Spain): the main objective of EO4AGRI is to improve operational agriculture
monitoring from local to global levels based on information derived from Copernicus satellite
observation data and through exploitation of associated geospatial and socio-economic
information services. EO4AGRI supports the CAP2020 reform, to requirements of Paying
Agencies, and for the Integrated Administration and Control System (IACS) processes.
EO4AGRI works with farmers, farmer associations and agri-food industry.
SmartAgriHubs, Connecting the dots to unleash the innovation potential for digital
transformation of the European agri-food sector (Coordinator: Stichting Wageningen
Research, The Netherlands): SmartAgriHubs aims to accelerate the digital transformation of
the European agri-food sector by building a network of Digital Innovation Hubs (DIHs)
targeting the farming sector. The project approach will integrate technology and business
support in a local one-stop-shop approach involving all regions and relevant EU players. 28
flagship innovation experiments will be developed within the project, demonstrating digital
innovations in agriculture, and being facilitated by DIHs from 9 Regional Clusters including all
European member states.
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GREENTOP, Gamification of cRowd computing to ENhance EarTh Observation Data Processing
(Coordinator: Indeco Soft SRL, Romania): The European Space Agency provides free access to
great amounts of data from its space missions. Processing it for applications in forestry, land
cover, land use, precision agriculture and other fields requires huge capabilities. GREENTOP
encourages internet users to support ESA’s initiative of distributing free spatial data. Further
applications include tacking input from IoT devices for enhancing analysis algorithms.
RAVEN, Real Time Access to Virtual Earth Observation Network (Coordinator: mBryonics Ltd,
Ireland) The RAVEN project aims to enable end users to have access to Real-Time Earth
Observation imagery and data, whether they be on an aircraft, a sea vessel or in remote
locations. Earth Observation is part of a €50 billion geo-information services market and is
used by various market segments, including agriculture, maritime, Oil & Gas, mining and
government agencies. mBryonics has developed a complete Optical Feeder Link system which
is designed for SwaP-C (Size, Weight, and Power and Cost), industrialised manufacture and at
a price point to meet the requirements of the growing commercial space industry and the
rapidly growing small satellite market.
DrugCrops, Drought discovery to improve drought tolerance in crops (Coordinator: Agencia
Estatal Consejo Superior Deinvestigaciones Cientificas, Spain): the so-called Blue Revolution evaluated by UN as an urgent priority- calls to develop innovative solutions to grow staple
food crops in water-limited conditions. Increasing temperatures and reduced precipitation
have severely impaired crop yields. The goal of DrugCrops is to generate and exploit
biochemical and structural data of the ABA receptors in the model crop plant Setaria viridis
and in maize to develop novel ABA receptor agonists in order to enhance drought tolerance
using small molecules.
APMAV, Innovative drone-based solution for agriculture (Coordinator: HEMAV, Spain):
HEMAV, a technology-based SME leader in civil services with UAV, is developing APMAV, the
tool that will ensure the entrance of the European agriculture in the digital era and the 4.0
Industry. APMAV consists of an intuitive solution for agricultural management based on drone
technology and an intelligent cloud-based platform, that provides farmers valuable,
actionable and real-time recommendations that drive down costs and improves crop
performance. Thanks to big data and machine learning techniques, APMAV will provide valueadded reporting to farmers aiming at improving their decision-making process and the
exploitation management.
SIAM, Source Integration for Agriculture Management (Coordinator: Waterwatch BV, The
Netherlands): eLEAF, as part of the cooperative Waterwatch, aims to deliver data that does
meet farmer’s needs through its Sensor Integration for Agricultural Management (SIAM)
innovation. It applies a ‘big data’ approach to information collection and processing. The core
data stream for SIAM is satellite based optical earth observation data.
JAM, Enhancing fuel efficiency and reducing vehicle maintenance and downtime costs, using
real-time data from vehicle sensors (IoT) and a machine learning algorithm for big data
analysis (Coordinator: MEDIA CORP LDA, Portugal): Jam is an IoT solution (hardware &
Dissemination level: PU -Public
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software), aiming to improve the efficiency of businesses operating medium/heavy-duty
vehicle (e.g. passenger and distribution fleets) and industrial fleets (e.g. mining trucks and
agriculture vehicles), targeting key needs: 1) Fuel efficiency: fuel represented, in 2011, 32%
of the total cost of fleet operation; 2) Compliance with environmental regulations and
reduction of GHG emissions; 3) Vehicle off-road (VOR) time and maintenance costs: Many
operators put the cost of having a single VOR as being in the hundreds, if not thousands,
euros/day.
WAZIUP, Open Innovation Platform for IoT-Big Data in Sub-Sahara Africa (Fondazione Bruno
Kessler, Italy): The WAZIUP project, namely the Open Innovation Platform for IoT-Big Data in
Sub-Saharan Africa applies IoT and Big Data to improve the working conditions in the rural
ecosystem of Sub-Saharan Africa. Aimed at boosting the ICT sector, WAZIUP proposes
solutions aiming at long term sustainability. The consortium of WAZIUP involves 7 partners
from 4 African countries and partners from 5 EU countries combining business developers,
technology experts and local Africa companies operating in agriculture and ICT. The project
involves also regional hubs with the aim to promote the results to the widest base in the
region.
CAPTOR, Collective Awareness Platform for Tropospheric Ozone Pollution (Coordinator:
Universitat Politecnica de Catalunya, Spain): CAPTOR combines the concepts of citizen
science, collaborative learning and environmental grassroots activism to leverage the
collective intelligence of existing networks of local communities, allowing them to understand
reasons and consequences of air pollution and to stimulate debate.
The consortium includes multidisciplinary partners: ICT technologies, environmental and
social sciences; one of the largest community networks in the world; and 3 NGOs with
experience in grass root environmental activism and a strong links in the territory.
BLINK, Software, not Hardware: Revolutionising Satellite Data Acquisition (Coordinator:
AMPHINICY DOO ZA RACUNALNE AKTIVNOSTI I ZASTUPANJE, Croatia): Blink aims to mitigate
the toll in human lives, suffering and property loss from natural catastrophes, with satelliterelated technologies and fast ground segment processing.
BigDataEurope, Integrating Big Data, Software and Communities for Addressing Europe’s
Societal Challenges (Coordinator: Fraunhofer Gesellschaft zur Foerderung der Angewandten
Forschung E.V., Germany): BigDataEurope provides support mechanisms for all the major
aspects of a data value chain, in terms of the employed data and technology assets, the
participating roles and the established or evolving processes. It focuses on providing an
integrated stack of tools to manipulate, publish and use large-scale data resources; tools that
can be installed and used freely in a customised data processing chain with minimal
knowledge of the technologies involved and integrating and industrially hardening key opensource Big Data technologies and European research prototypes into a Big Data Integrator
Platform, i.e. an ecosystem of specifications and reference implementations that are both
attractive to current players from all parts of the data value chain while also lowering the
entry barrier for new businesses. Fraunhofer is also part of the DataBio consortium, thus can
be a key contact point to find a synergy with the Big Data Europe consortium.
Dissemination level: PU -Public
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Table 2: EU projects in the agriculture and data analysis domain
Title

End Date

AFarCloud - Aggregate Farming in the 31/08/2021
Cloud
EUXDAT - European e-Infrastructure 31/10/2020
for Extreme Data Analytics in
Sustainable Development

IoF2020 - Internet of Food and Farm 31/12/2020
2020

EO4AGRI, Bringing together the 31/10/2020
Knowledge for Better Agriculture
Monitoring
SmartAgriHubs, Connecting the dots 31/10/2022
to unleash the innovation potential
for digital transformation of the
European agri-food sector
GREENTOP - Gamification of 31/10/2017
cRowdcomputing to ENhance EarTh
Observation data Processing

Project
funding
8700352 €

H2020-EU.2.1.1.7. – ECSEL,
H2020-ECSEL-2017-2-RIAtwo-stage

2999062 €

H2020-EU.1.4.1.3.
Development, deployment
and operation of ICT-based
e-infrastructures,
H2020EINFRA-2017
29999528 € INDUSTRIAL LEADERSHIP Leadership in enabling and
industrial technologies Information
and
Communication
Technologies (ICT), H2020IOT-2016
2762015 €
H2020-EU.2.1.6.3. - Enabling
exploitation of space data,
H2020-SPACE-2018
19999459 € H2020-EU.3.2.1.3.
Empowerment of rural
areas, support to policies
and rural innovation, H2020RUR-2018-1
50000 €
INDUSTRIAL LEADERSHIP Innovation In SMEs, SME-I
phase 1

Real Time Access To Virtual Earth 31/10/2017
Observation Network

50000 €

Drought discovery to improve 02/03/2019
drought tolerance in crops

158121 €

Innovative drone-based solution for 31/08/2017
agriculture

50000 €

Source Integration for Agriculture 31/10/2016
Management

50000 €

Enhancing fuel efficiency and 31/05/2016
reducing vehicle maintenance and
downtime costs, using real-time data
from vehicle sensors (IoT) and a

50000 €

Dissemination level: PU -Public

Programmes

INDUSTRIAL LEADERSHIP Innovation In SMEs, SME-I
phase 1
EXCELLENT SCIENCE - Marie
Skłodowska-Curie Actions,
PRIORITY 'Excellent science',
H2020-EC
RI – Reintegration panel
INDUSTRIAL LEADERSHIP Innovation In SMEs, SME-I
phase 1
INDUSTRIAL LEADERSHIP Innovation In SMEs, SME-I
phase 1
SOCIETAL CHALLENGES INDUSTRIAL LEADERSHIP Innovation In SMEs, SME-I
phase 1
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2799662 €

Collective Awareness Platform for 31/12/2018
Tropospheric Ozone Pollution

1963982 €

Software,
not
Hardware: 29/02/2016
Revolutionising
Satellite
Data
Acquisition
Integrating Big Data, Software and 31/12/2017
Communities for Addressing Europe’s
Societal Challenges

50000 €

4984238 €

INDUSTRIAL
LEADERSHIP,
ICT, H2020-EC
Research and Innovation
action
INDUSTRIAL
LEADERSHIP,
ICT, H2020-EC
Research and Innovation
action
INDUSTRIAL LEADERSHIP Innovation In SMEs, SME-I
phase 1
INDUSTRIAL LEADERSHIP –
ICT, H2020-EC
Coordination & support
action

4.1.2 Innovators in the Fishery value chain
The process followed for the Innovation Intelligence analysis in the Agriculture domain is
iterated targeting the Fishery domain. Hence, the main organisations innovating in the global
Fishery sector are identified in this section.
First of all, scientific papers have been investigated, targeting smart fishery as the primary
domain. Hence, more detailed searches have been developed by also targeting specific
technologies adopted in the DataBio fishery pilots (ship efficiency and maintenance
conditions, weather routing, energy efficiency and cost reduction, propulsion mode, vessel
loading, pelagic price projections, seafood traceability, etc.), according to keywords shown in
section 3.2, Figure 10.
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Figure 27: Technical papers by country in the Fishery subdomain
Figure 27 highlights most of the scientific production in the world to be concentrated in EU,
with the UK accounting for over 50% of the research activities. Following, Australia, Canada
and the US also result to be active countries in the targeted research domain.

Figure 28: Top global research institutes in the Fishery subdomain
Results from the preliminary papers analysis are confirmed by investigated active research
organisations in more detail. Indeed, most of the scientific production is done by the

Dissemination level: PU -Public
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University College London (UCL, UK), the Memorial University of Newfoundland (Canada) and
the Oregon State University (USA).
The Innovation Intelligence analysis is then focused on the technological content of DataBio
pilots’ products and services in the fishery domain, targeting patenting activities worldwide,
as shown in Figure 29 and Figure 30.

Figure 29: Results from patents search in the DataBio fishery subdomain in terms of
patents per year and per country
Despite the integration of IT being a very recent application for the fishery sector, results
highlight the patenting activity in this domain to even precede the time slot targeted (19982018). However, previous patents mainly refer to methodologies and approaches for
modelling and forecasting fish patterns, thus being mainly related to the biology sector.
On the other hand, an important rise can be observed in the last three years, highlighting the
technological progress in the fishery sector. This basically relates to the use of IoT for
following fish movements and optimise catching activities, as well as telemetry for monitoring
vessels resources use and travelling paths. In this case, Japan arises to be the most active
country in the world, followed by USA, while Europe still presents a very low patenting
activity.
However, it should be also mentioned that, when dealing with IT inventions, it is not possible
to patent software in Europe but only methodologies, while this can be done in USA and
Japan, and China and India too.
Dissemination level: PU -Public
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Figure 30. Fishery patents by priority claim country

Figure 31: Major patents applicants identified in the global Fishery sector in 2008-2018
Following, some of the major EU projects targeting smart fishery are indicated, that have been
updated with respect to the preliminary analysis developed in D6.4:
▪

EU PROJECTS

GALiVMS, Galileo based inshore-VMS for fisheries (Coordinator: EMA DOO - OZNACEVANJE
IN SLEDLJIVOST V INDUSTRIJI IN LOGISTIKI, Slovenia). Main objective of the project is to
develop Galileo based inshore VMS – Vessel Monitoring System, tailored to monitor artisanal
inshore fishing vessels that would enable National Fishery Authorities to monitor fishing
vessels and at the same time increase fisherman security when on the sea. General concept
Dissemination level: PU -Public
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of the project is to bring the cost of the VMS device down and bring the security of an “alwaysready” satellite-based distress button.
EKKO, New Generation of Efficient Trawl Doors And Harmless Seafloor Fishing (Coordinator:
NY TOGHLERAHONNUN EHF, Iceland). Developing efficient and sea ecology friendly fishing
trawl doors, e.g. EKKÓ (patent pending). Advanced engineering design and airplane wing
shape, enabling the trawl doors to never touch the seabed, consume 10% less fuel (equivalent
to €100K per ship annually), decrease weight on board, lessens handling time and
maintenance cost. Moreover, this system protects the marine environment and can
substantially increase profitability and economic growth.
FarFish, Responsive Results-Based Management and capacity building for EU Sustainable
Fisheries Partnership Agreement- and international waters (Coordinator: MATIS OHF,
Iceland). The objective of FarFish is to improve knowledge on and management of EU fisheries
outside Europe, while contributing to sustainability and long-term profitability. The project
addresses shortcomings in the fishery sector by focusing on six diverse case studies, four in
Sustainable Fisheries Partnership Agreement (SFPA) waters and two in international waters.
FishMan, Unwanted catches of trawl fisheries: ecosystem effects and advances to an
integrated management approach in the Mediterranean (Coordinator: AGENCIA ESTATAL
CONSEJO SUPERIOR DE INVESTIGACIONES CIENTIFICAS, Spain). The project aims to address
the ecosystem effects of commercial trawling, including the unwanted catches problem, and
generate knowledge, which will contribute to the adoption of Ecosystem Approach to
Fisheries (EAF). The project is structured in several interdisciplinary activities, starting with
gathering existing information on fishing effort, catches, benthic species and habitats from
trawling grounds in the Mediterranean.
OCEAN SENTINEL (Coordinator: CENTRE NATIONAL DE LA RECHERCHE SCIENTIFIQUE CNRS,
France). The project will develop CENTURION, a logger coupling a XGPS platform detecting
and locating radar emissions, with a satellite transmission system (Argos) that would send
instantaneously the location of vessels to a receiving site. It will also deploy the logger on
wide ranging animals used as platforms.
SMARTFISH Smart fisheries technologies for an efficient, compliant and environmentally
friendly fishing sector (Coordinator: SINTEF OCEAN AS, Norway). The project will develop, test
and promote a suite of high-tech systems for the EU fishing sector, to optimize resource
efficiency, to improve automatic data collection for fish stock assessment, to provide
evidence of compliance with fishery regulations and to reduce ecological impact.
Table 3: EU projects in the fishery domain
Title
Galileo based
fisheries

inshore-VMS

Dissemination level: PU -Public

End Date
for 08/2015

Project funding
50,000 €

Programmes
H2020 – EU
SME-I Phase 1
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New Generation Of Efficient Trawl 11/2017
Doors And Harmless Seafloor Fishing

50,000 €

H2020 – EU
SME-I Phase 1

Responsive
Results-Based 05/2012
Management and capacity building
for EU Sustainable Fisheries
Partnership
Agreementand
international waters
Unwanted catches of trawl fisheries: 08/2020
ecosystem effects and advances to
an
integrated
management
approach in the Mediterranean
OCEAN SENTINEL
06/2019

4,999,960 €

H2020
2017

170,121 €

H2020 MSCA-IF-EF-RI,
Reintegration panel

150,000 €

ERC-POC, Proof
Concept Grant

Smart fisheries technologies for an 12/2021
efficient,
compliant
and
environmentally friendly fishing
sector

5,976,764 €

H2020
CS2-IA,
Innovation action

SFS-21-2016-

4.1.3 Innovators in the Forestry value chain
The process followed for the Innovation Intelligence analysis in the Agriculture and Fishery
domain is iterated targeting the Forestry domain. Hence, the main organisations innovating
in the global Forestry sector are identified in this section.
First of all, scientific papers have been investigated, targeting smart fishery as the primary
domain. Hence, more detailed searches have been developed by also targeting specific
technologies adopted in the DataBio fishery pilots (RS imagery forest data, vulnerability
mapping, Forest Health Monitoring System, Forest Health maps, RPAS support system, etc.),
according to keywords shown in section 3.2, Figure 11.

Figure 32: Technical papers by country in the Forestry subdomain
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Figure 33: Top global research institutes in the Forestry subdomain
Figure 32 and Figure 33 highlight most of the scientific production in the world to be
concentrated in EU, with the Greece accounting for almost 50% of the research activities.
Following, Austria, Germany and Croatia are also very active in the RD&I, and USA contributes
with a share similar to the Greek one.
Going more into a detailed analysis of the scientific papers contents, it emerges the most
active organisation in the RD&I in the Forestry domain being the International Institute for
Applied Systems Analysis (Austria), followed by the Zagreb Faculty of Forestry Sveto (Croatia)
and the US Oregon State University.
The patent analysis is then performed also for the forestry domain, as shown in Figure 34,
Figure 35 and Figure 36. Conversely to the fishery domain, activities in forestry patenting only
start in 2001 (priority) - 2002 (publication), while a peak in publications can be observed in
2017.
In this context, China emerges as the most innovative country, with many IT applications
patented, as well as software and app for forestry monitoring. USA follows, while Japan,
Australia and Europe show considerable smaller trends.

Dissemination level: PU -Public
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Figure 34: Results from patents search in the DataBio Forestry subdomain in terms of
patents per year and per country

Figure 35: Forestry patents by priority claim country
As for the fishery domain, in this case, it should be reminded that, software patenting is not
allowed in Europe, while it can be done in USA and Japan, and China and India too. This aspect
Dissemination level: PU -Public
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must be considered because most of the innovations in smart and precision forestry regard
software for satellite monitoring and app for forestry management, thus being IT products
and services.

Figure 36: major patents applicants identified in the Forestry subdomain in the period
2008-2018
Following, some of the major EU projects targeting smart forestry are indicated, that have
been updated with respect to the preliminary analysis developed in D6.4:
▪

EU PROJECTS

EFFORTE, Efficient forestry by precision planning and management for sustainable
environment and cost-competitive bio-based industry (Coordinator: LUONNONVARAKESKUS,
Finland): The main objectives of EFFORTE are: i) To develop scientifically firm and technoeconomically feasible methodology to predict trafficability prior to forest operations. ii) To
increase forest growth and productivity of tree planting and young stand management iii) To
develop, customize and pilot modern ‘Big data’ solutions that will increase productivity and
decrease negative environmental impact (e.g. soil, water and reduced fuel consumption). By
EFFORTE we expect to make difference in efficiency, productivity and sustainability for a
growing Bio-based economy in Europe.
Software for quantifying shallow landslide hazards to transportation infrastructure under
changing climate and forest management (Coordinator: University of Edinburgh, UK): this
project will develop software for producing landslide hazard maps at regional scales
incorporating the highest resolution topographic and land use data. It builds on previous
hazard research at the University of Edinburgh and the British Geological Survey, and is built
to work in a multicore, supercomputing environment. The project will assimilate forestry data
from Forest Research to investigate the planting and harvesting schedule that minimised
Dissemination level: PU -Public
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landslide risk and determine the time at which transport corridors are most threatened by
land sliding. The ultimate objective of the project is to provide a software tool that
landowners, infrastructure owners and maintaining agents can use to better plan mitigation
and spending strategies.
Population genomics and evolution of adaptive traits in Pines (Coordinator: NERC, Centre for
Hydrology and Ecology, UK): the project studies how genes control phenotypes in different
environments, in four closely related pine tree species. As a result of several years of work by
the scientists in the team, we can look at more genes in these species than ever before. By
integrating this knowledge with the very latest genetic techniques and a living collection of
plants from each of the species the team will look for genomic regions and networks involved
in the species divergence and adaptations, to conserve the genetic diversity in natural forests.
ProCoGen, Promoting a functional and comparative understanding of the conifer genomeimplementing applied aspects for more productive and adapted forests (Coordinator:
UNIVERSIDAD DE ALCALA - UAH, Spain): ProCoGen addressed genome sequencing of two
keystone European conifer species. Genome re-sequencing approaches have been used to
obtain two reference pine genomes. The development of high-throughput genotyping tools
produced an array of pre-breeding tools to be implemented in forest tree breeding
programmes.
Table 4: EU projects in the forestry and data analysis domain
Title
End Date
Efficient forestry by precision 08/2019
planning and management for
sustainable environment and costcompetitive bio-based industry

Project funding
2230221 €

Programmes
BBI-JTI,
SOCIETAL
CHALLENGES - H2020EC
Bio-based
Industries
Research
and
Innovation action

Software for quantifying shallow 03/2017
landslide hazards to transportation
infrastructure
under
changing
climate and forest management

117212 £

Funding organisation,
NERC (UK)

Population genomics and evolution 09/2017
of adaptive traits in Pines

421674 £

Funding organisation,
NERC (UK)

ProCoGen

5978303 €

EU-FP7 - EC Treaty
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4.2 Cross-sector analysis
The advanced CiaoTech/PNO search engines, developed by Innovation Engineering (InnoE),
e.g. Innovation Place and Wheesbee, have been used by performing a search targeted to the
main project’s domains. As mentioned in previous sections, these searches have been focused
on scientific papers, patents claimed and published, and EU projects ongoing or recently
closed.

Figure 37. Innovation Place front page

Figure 38. Wheesbee front page
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Results of the Innovation Intelligence analysis obtained in the three DataBio subdomains have
been cross-checked to finally provide an overview of the innovation trends in the bioeconomy
sector.
First of all, an analysis on patents Espacenet Cooperative Patent Classification (CPC13) is done,
to identify the main sector of reference of the investigated patents.
Research and education
Nautical
IT, Telecommunications
IT, Healthcare
IT, Engineering
IT
Forestry, engineering
Fishery, IT
Fishery, food, biology
Farming, IT
Farming, forestry
Farming, chemicals
Farmer cooperative/association
Engineering (maritime, truck, drones)
Engineering
Energy, IT
Energy, fuel
Chemicals, IT, research
Chemicals
Automation, engineering
Architecture, Construction
Agriculture, engineering
Agriculture, IT
Agriculture, insurance
Agriculture
Aeronautics, space
0

5

10

15

20
25
30
Number of patents

35

40

45

50

Figure 39: Patents competence area for all pilots
As expected, the farming and agriculture sectors result to be wider with respect to others.
This can be dually explained: i) more researches have been done on the Agriculture domain,
whose pilots represent 50% of the DataBio demo activities; ii) the Agriculture sector is more
used to adopt IT-based products for the development of day-by-day activities, and also
represent a large part of the world bioeconomy market.

13

The Cooperative Patent Classification (CPC) system, in force from 1 January 2013, is a bilateral system which
has been jointly developed by the EPO and the USPTO.
The CPC is … designed for efficient searching, an important aspect for users of patent information.
The CPC is the EPO's main classification scheme. … All the breakdown and orthogonal codes were migrated to
the 2000 series, by adding 2000 to the original main group digits.
https://it.espacenet.com/help?locale=it_IT&method=handleHelpTopic&topic=cpc
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Many of the investigated patents have combined CPCs, e.g. Agriculture and Engineering,
Farming and IT, highlighting the investigated patents to target the integration of IT in farming
practices. As a result, this is a precise indicator of the smart and precision agriculture search
performed.
Based on the number of patents and papers published, and on the respondence of the
targeted technologies with the DataBio exploitable outcomes, the main innovators are
identified in the bioeconomy sector, from the three subdomains investigated (Table 5 and
Table 6).
The organisations identified are strongly committed to innovation, delivering many scientific
papers and patents every year. However, it should be noted that the number of patents and
papers highlighted in the tables below are those that have been selected within this study.
The selection procedure is based on the semantic search developed, which has targeted
different sets of keywords, depending on the sub-domain of interest and the search domain,
and specifically:
•

•

Patent search: discrete sets of keywords have been used to identify and collect
patents, that can be of interest for DataBio partners working in the three project subdomains. These keywords have been identified based on the pilot exploitable
outcomes description, provided in D7.4 and are highlighted in bold in Figure 9 for the
agriculture sub-domain, Figure 10 for the fishery sub-domain, Figure 11 for the
forestry sub-domain.
Paper search: researches targeting the synergic application and integration of the
DataBio technologies in the bioeconomy sector have been investigated. Keywords
used for performing this semantic search have been selected by focusing on: smart
farming, Common Agriculture Policy (CAP) and compliance control, telemetry in
fishery, smart fishery, mobile applications in forestry, smart forestry. These keywords
have been combined in a semantic search targeting Big Data technologies, so as to
ensure the main DataBio targets are covered. Hence, papers with highest number of
citations and published in the last 10 years have been selected.
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Table 5: Top 10 organisations patenting technologies or methodologies in the DataBio
subdomains
Major Organisations

Country

THE CLIMATE CORPORATION
ITERIS, INC.
Deere & Company
Bayer CropScience AG
THE BOEING COMPANY
KING ABDULLAH UNIVERSITY OF SCIENCE AND TECHNOLOGY
HydroBio, Inc
Sony Corporation
Ponsse OYJ
AGQ Technological Corporate S.A.

USA
USA
USA
Germany
USA
Saudi Arabia
USA
Japan
Finland
USA

Sector

N° Patents

Farming, IT
Agriculture, engineering
Agriculture, engineering
Chemicals
aeronautics, space
Research and education
Farming, IT
IT
Forestry, engineering
Chemicals

27
15
13
10
9
6
5
5
4
3

Table 6: Top 10 organisations having published scientific papers targeting the DataBio
subdomains
Organisation

Oregon State University, USA
International Institute for Applied Systems Analysis, Austria
Wageningen University and Research, The Netherlands
Faculty of Forestry Sveto, Zagreb, Croatia
Iteris Inc.
UCL, uk
Technische Universität München, Institute of Agricultural Economics and Farm
Göteborgs universitet, Sweden
Department of Natural Resources, Cranfield University, UK
University of southern Queensland, AUSTRALIA

Date

N° papers

2010, 2011 (2), 2012, 2013
2009, 2015 (2), 2016 (2)
2008, 2010, 2011, 2012
2008, 2011, 2012
2009 (2), 2013
2011, 2014, 2015
2008, 2013
2009, 2014
2010, 2011
2011, 2012

5
5
4
3
3
3
2
2
2
2

Finally, the main projects of interest in the last three years have been investigated. Keywords
defined within the DataBio dissemination strategy, as well as within the D7.4 exploitation
report, have been used within the search. Accordingly, the following keywords have been
used for performing a cutty-corner search on actual innovators in EU:
•

Smart farming

•

Big data processing

•

Data analytics

•

Smart fishery

•

Smart forestry

•

Big Data in Bioeconomy

•

Sensors

•

IT-based platform for Bioeconomy.

Details on projects related to diverse EU funding programmes being currently under
development or recently closed are described in sections 4.1.1, 4.1.2 and 4.1.3, respectively
for the agriculture, fishery and forestry subdomain. Also, additional projects are considered
Dissemination level: PU -Public

Page 54

H2020 Contract No. 732064

D6.6 – Data Driven Bioeconomy Pilots v2
Final – v1.0, 31/5/2019

in this section, targeting bioeconomy and Big Data in a more general framework. Different
organisations are considered, as stakeholders to be engaged, potentially interested in DataBio
activities and outcomes.
An overview of the EU countries, which are most active in this sector, is given in Figure 40,
below, being an indicator of the innovation efforts in the different areas.
500
450
400
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300
250

200
150
100
50
0

Figure 40: EU projects per country in the agriculture, forestry and fishery domains

Figure 41: Main EU projects identified in the bioeconomy and Big Data sector
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Table 7: Main EU projects identified in the bioeconomy and Big Data sector
Project
GREENTOP
RAVEN
DrugCrops
APMAV
SIAM
JAM
WAZIUP
CAPTOR
BLINK
BigDataEurope
IoF2020
EFFORTE
PROCOGEN
GALiVMS
MINOUW
SUCCESS
PrimeFish
SUFISA
BlueBridge
VirtualNet
CERES
SmartFish
FishMan
CLOCK
OCEAN SENTINEL
TFM
FarFish
ekko
Fidacams
FUVEX

Company
Indeco Soft Srl
Mbryonics Ltd
Agencia Estatal Consejo Superior de investigaciones cientificas
Hemav technology SL
Waterwatch BV
STRA LDA
Create-Net
Universitat politecnica de Catalunya
Amphinicy doo za racunalne aktivnoski y zastupanje
Fraunhofer
Stichting Wageningen Research
natural resources institute finland
universidad de alcala
EMA DOO
Agencia Estatal Consejo Superior de investigaciones cientificas
UNIVERSITE DE BRETAGNE OCCIDENTALE
MATIS OHF
KATHOLIEKE UNIVERSITEIT LEUVEN
consiglio nazionale delle ricerche
OPTITOG EHF
UNIVERSITAET HAMBURG
SINTEF OCEAN AS
agencia estatal consejo deinvestigaciones cientificas
universidad de vigo
CENTRE NATIONAL DE LA RECHERCHE SCIENTIFIQUE CNRS
FISHERIES TECHNOLOGIES EHF
MATIS OHF
NY TOGHLERAHONNUN EHF
LOQUS FLEET LIMITED
FUVEX CIVIL SL

Country
Romania
Ireland
Spain
Spain
Netherlands
Portugal
Italy
Spain
Croatia
Germany
Netherlands
Finland
Spain
Slovenia
Spain
France
Iceland
Belgium
Italy
Iceland
Germany
Norway
Spain
Spain
France
Iceland
Iceland
Iceland
Malta
Spain

569 projects have been investigated in the agriculture domain, 56 projects in the forestry
domain and 79 projects in the fishery domain. Hence, the most active organisations
participating as project leaders or also as partners, have been identified, as shown in Table 8,
following:
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Table 8: Top 10 organisations participating in EU projects in the bioeconomy sector
Organisation

INSTITUT NATIONAL DE LA RECHERCHE
AGRONOMIQUE
STICHTING WAGENINGEN RESEARCH
AGENCIA ESTATAL CONSEJO SUPERIOR
DEINVESTIGACIONES CIENTIFICAS
KOBENHAVNS UNIVERSITET
CONSIGLIO NAZIONALE DELLE RICERCHE
TEAGASC - AGRICULTURE AND FOOD DEVELOPMENT
AUTHORITY
WAGENINGEN UNIVERSITY
AGRICULTURAL UNIVERSITY OF ATHENS
LUONNONVARAKESKUS
MAX-PLANCK-GESELLSCHAFT ZUR FORDERUNG DER
WISSENSCHAFTEN EV
ALMA MATER STUDIORUM - UNIVERSITA DI BOLOGNA

#projects

49
43
34
24
19
19
19
16
15
15
14

Many other papers, patents and scientific papers have been investigated in the bioeconomy
and Big Data sectors. Figure 42 below quantifies the investigated data, selected on a total of
121 scientific papers, 228 patents and 704 EU-funded projects.

Figure 42: Papers, patents and EU projects investigated in the three DataBio subdomains
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A quantitative analysis has been performed to give an effective overview of the work done,
and to finally identify the most innovative organisations in the bioeconomy and Big Data
sector, that can be potential collaborators of DataBio partners.
According to the CiaoTech/PNO Innovation Intelligence approach, an Innovation Index has
been calculated for each of the investigated organisations. This index is simply calculated by
normalising the number of innovation products (patents, peer-reviewed papers and EU
project participations) with the respect to the total number. This enables to ensure
comparability amongst the activities of the targeted organisations, as well as with other
studies. Figure 43 below shows the final results.

PIONEER HI BRED
INTERNATIONAL INC
Sony Corporation

KOBENHAVNS UNIVERSITET

KING ABDULLAH
UNIVERSITY OF SCIENCE
AND TECHNOLOGY

HydroBio, Inc
THE BOEING COMPANY

ITERIS, INC.
0,10
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0,08
0,07
0,06
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0,00

Deere & Company
INSTITUT NATIONAL DE LA
RECHERCHE AGRONOMIQUE

STICHTING WAGENINGEN
RESEARCH

Bayer CropScience AG

WAGENINGEN UNIVERSITY
AGENCIA ESTATAL CONSEJO
SUPERIOR
DEINVESTIGACIONES…

Figure 43: Main innovators in the bioeconomy domain identified by assessing the
CTECH/PNO Innovation Index

4.3 Partners’ and stakeholders’ opportunities and validation
In this document information and statistics on scientific papers, patents and participation to
EU projects are illustrated, targeting different organisation types globally.
For the purposes of guaranteeing summary and schematic fruition of data, results are given
in the form of statistics and synthetic indicators. Nonetheless, CiaoTech/PNO has collected
very interesting data by performing these analyses, that can also give more detailed
information on actual innovations being developed in the market and in the RD&I sector.
These data will be made available to DataBio partners, to enable them to effectively make
use of the CiaoTech/PNO Innovation Intelligence analysis.
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The first validation step is related to the delivery of this document to be made available to all
partners. According to this approach, each partner will be able to review the document and
recognise organisations, that actually work in his/her domain of interest and develop similar,
concurrent (potential competitors) or complementary solutions (potential new partners).
Information on patents will be made available to each partner, that will require them. As a
consequence, it will be possible for each partner to examine technical aspects of the
inventions that can potentially be of interest for a partner, for improving or completing the
product or service developed within DataBio.
Major innovators that have been identified within the analyses presented in this document,
will be then invited to the final big DataBio event, that will be held October/November 2019
in Italy. Hence, a unique chance will be given to project partners to show the results that they
have achieved within this 3-year project to key players in the bioeconomy sector. Moreover,
the final DataBio event will be also an opportunity for networking with these organisations,
as well as for fostering discussion around innovation in the bioeconomy domain targeting Big
Data exploitation. New ideas and collaborations creation will be fostered, also targeting the
application to new calls to get EU funding. New consortia will be able to apply to calls
belonging to the Horizon 2020 framework, and also to the Horizon Europe framework, that is
expected to make available a high budget share specifically for projects in the bioeconomy
sector.
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Conclusions
In this deliverable, the DataBio value chain identified in D6.4 has been updated. Based on this
value chain, an Innovation Intelligence analysis has been developed according to the
CiaoTech/PNO methodology, to identify innovators in each of the DataBio sub-domain.
European organisations innovating in these domains have been investigated and their
activities targeting innovation have been identified, e.g. patent and papers publishing,
participation to EU-funded projects.
These analyses have represented the base for developing a cross-sector analysis to identify
the innovation potential of the EU organisations, which are most active in the bioeconomy
sector.
Results from D6.4 and D7.4 have been analysed to identify the exploitable outcomes of each
of the 26 pilots developed within DataBio. For each exploitable outcome keywords have been
identified and combined for investigating actual innovation trends in the agriculture, fishery
and forestry sub-domain, as well as in the bioeconomy sector as-a-whole.
The primary objective of this analysis is to provide support to DataBio partners in responding
to the following questions, which are paramount to identify the actual innovation trends in
the bioeconomy sector:
What are innovators doing? Where are they innovating? Which of the investigated macro
areas exhibits the major innovation trend? With whom to innovate?
A specific focus has been identifying “with whom to innovate?”, e.g. innovators in the actual
bioeconomy sector. This information can be of great importance for DataBio partners, who
may engage these organisations for involving them in current pilot activities. The engagement
of these relevant stakeholders has also a great business potential, with respect to those
organisations that can be interested in buying the final solutions delivered by DataBio.
Finally, new synergies and idea creation can be boosted also by simply getting in contact with
these organisations, that will also be invited to join the DataBio final event in Italy.
Indeed, this document is intended to provide a means to DataBio partners to identify
potential new organisations, with which they can collaborate, but also for external project
stakeholders to have an overview of the DataBio value chain and innovation potential.
Following the approach adopted in D6.4, this document means to provide DataBio partners
additional information, which can be useful to:
•

fine-tune individual and common exploitation strategies targeted to the relevant
stakeholders

•

successfully engage stakeholder to be involved in the DataBio value chain for
contributing/collaborating towards the achievement of project objectives and
subsequent progress
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•

effectively fine-tune pilots’ outcomes commercialisation plans

•

boost new discussion targeting innovation in bioeconomy, potentially leading to the
development of new project ideas, aiming at following up DataBio solutions and
creating new EU consortia to apply for projects funding.

Analyses’ results have highlighted the huge potential of the DataBio project to engage
relevant stakeholder in multiple domains of the bioeconomy sector, i.e. agriculture, forestry
and fishery. In each DataBio domain, the stakeholders’ target can range from providers of
technological devices and players in the ICT sector, dealing with Big Data analytics, to
associations and consortium in the primary sector of the economy, as well as industrial
organisations for products processing and commercialisation. As a result, analyses developed
and presented within this document preliminarily enabled to give an overview of the actual
innovation trends in the DataBio sub-domains and in the bioeconomy sector.
This is due to the heterogeneity of the technologies targeted and to their applicability. For
instance, Figure 9, Figure 10 and Figure 11 show exploitable outcomes in the three DataBio
sub-domains. The analysis of these products and services highlight the heterogeneity of the
solutions, as follows:
•

Agriculture represents 50% of the DataBio pilots (13 out of 26) and targets
technologies that range from development of apps for crops monitoring to models for
CAP support and weather insurance, integration of EO data, telemetry and remote
sensing, to innovative machinery to be used on field. In addition, also crops targeted
are very different, and technologies’ replicability and progress state can vary from one
crop type to another (potatoes, tomatoes, olives, fruits, cereals and biomass).

•

Fishery represents 23% of the DataBio pilots (6 out of 26) and targets technologies
that range from development of monitoring systems for vessels energy consumption,
IoT, models for catch revenues and volumes, to seafood traceability and stock
assessment.

•

Forestry represents 27% of the DataBio pilots (7 out of 26) and targets technologies
that range from development of apps for forests health monitoring to management
of crowdsourced data, integration of EO data, RS imagery, to biological invasion
monitoring and spatial assessment.

However, analyses can be deepened with single partners, targeting more specific
technological domains and stakeholder groups, enabling deeper and more specific insight on
specific projects’ targets.
Results from this Innovation Intelligence analysis have highlighted for instance most of the
exploitable outcomes in the forestry and in the fishery sub-domain to target development of
ICT-based solutions. As a consequence, analysis in the patent sector have mostly highlighted
international innovators, being in China and in USA. This can be easily explained by
considering that ICT solutions cannot be patented in Europe, so few solutions can be found
only targeting ICT physical components.
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Conversely, in the agriculture sub-domain many methodologies have been developed also in
the biotechnology sector, targeting for example phenotyping, that make the DataBio
consortium comparable with other countries in the world in all the three sectors analysed
(patents, papers and EU projects).
It should also be noticed that results in terms of patents and EU projects present a different
magnitude with respect to results in terms of scientific papers. This is because of the different
keywords used to perform the research and the different level of detail adopted. In fact, EU
project have been investigated by targeting the single sub-domains, while patents have been
searched by targeting the specific technologies adopted in each pilot. Finally, scientific papers
have been investigated by merging technical approaches to the bioeconomy with the
adoption of Big Data technologies, thus intentionally constraining the potential magnitude of
results, that can be more difficult and time-consuming if analysed in this context.
Innovation Intelligence analyses results highlight the following:
•

Agriculture: most of the scientific production is concentrated in EU (Germany and UK),
while an important contribution in the RD&I is given by India and USA.
By investigating patents for priority claim countries, USA emerges with a leading
position. Also, a rising trend for patents priority and publication in the smart
agriculture domain is highlighted between 2015 and 2018.
A specific focus is done on the priority claim date, as this enables to identify the most
recent researches and invention in the domain. This focus indicates US and China as
the most active countries in the smart agriculture field, followed by Japan and Europe.

•

Fishery: most of the scientific production is in the EU, with the UK (University College
London, UCL and others) accounting for over 50% of the research activities. Following,
Australia, Canada (Memorial University of Newfoundland) and the US (Oregon State
University).
A rising trend can be observed for patents in the last three years (2015-2018),
highlighting the technological progress in the fishery sector. This basically relates to
the use of IoT for following fish movements and optimise catching activities, as well as
telemetry for monitoring vessels resources use and travelling paths. In this case, Japan
arises to be the most active country in the world, followed by USA, while Europe still
presents a very low patenting activity.

•

Forestry: most of the scientific production is in EU, with the Greece accounting for
almost 50% of the research activities followed by Austria (International Institute for
Applied Systems Analysis), Germany and Croatia (Zagreb Faculty of Forestry Sveto).
USA (Oregon State University) also contributes with a high share.
Patenting activities in forestry have only started in 2001 (priority) - 2002 (publication),
while a peak in publications can be observed in 2017.
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In this context, China emerges as the most innovative country, with many IT
applications patented, as well as software and app for forestry monitoring. USA
follows, while Japan, Australia and Europe show considerable smaller trends. As for
the fishery domain, it should be reminded that, software patenting is not allowed in
Europe, while it can be done in USA and Japan, and China and India too. This aspect
must be considered because most of the innovations in smart and precision forestry
regard software for satellite monitoring and app for forestry management, thus being
IT products and services.
The cross-sector analysis showed, as expected, the farming and agriculture sectors to be
wider with respect to others. Indeed, more researches and progresses have been achieved in
the agriculture sub-domain in last decade. Moreover, the agriculture sector represents a large
part of the world bioeconomy market and currently adopts more innovative solutions with
respect to the fishery and forestry sub-domains.
The predominance of the agriculture sub-domain is also highlighted by the EU projects
analysis: 569 projects have been investigated in this sector, while only 56 projects in the
forestry domain and 79 projects in the fishery domain have been found.
The quantification of an Innovation Index, based on the CiaoTech/PNO Innovation Intelligence
approach, has enabled to finally identify the most innovative organisations in the bioeconomy
and Big Data sector, that can be potential collaborators of DataBio partners (Figure 43).
During the next 7 months results from these analyses will be made available to project
partners and stakeholders, and will be further fine-tuned with respect to the information that
will be collected during DataBio events. Indeed, new discussions with stakeholders will be
stimulated and results shown in this document will be validated according to stakeholders
and partners feedbacks, and pilots progress.
The outputs of this activity will also be relevant for engaging stakeholders outside DataBio
current consortium (partners and associated organisations) and for fine-tuning specific
exploitation and business plans for all 26 pilots.
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