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The consideration of the European Commission bioeconomy strategy update in 2018 and subsequent dynamics
bioeconomy is a powerful concept and a potential force motrice able to cope with betskimgglobal and local challenge
such as clirate change and drought, as well as recent issues revealed by the pandemic, such as the perturbation ot
value chains of commodities or energy sources. In this track the BioEcon project contributed to the research and n
of bio-based resaues as well as the scientific capacity building in the IUNG aiming at the support of "New Strated
Bioeconomy in Poland". The means for this action outcome from the project concern a) cooperation and networking
industry and policy makers aational and regional level, researchers and associations and clusters in the field of bioe
and the circular economy, b) development and implementation of national and international research projects c) i
competences and professional quedifions of the BioEcon and BSA department, d) dissemination and promotion of sci
findings and achievements, as well as e) building a bioeconomy platform availing tools for decision making. Given
Polish bioeconomy strategy is in the makamd that Poland is a country of huge potential in terms of natural and h
resources, IUNG, a State Research Institute, has used the resources of the BioEcon project to build capacity to ¢
support Polish authorities in realizing one or a coratiim of the prevailing bioeconomy visions, namely: (1Meichnology
bioeconomy, wherthe accent is put on biechnology research and commercialization, (2Jrbource bioeconomy, whet
the biological raw material is the key, processed and upgradeg value chains, and finally (3) bézology bioeconomy
where promoting sustainability and biodiversity are the most important factors.

The Coordinator of BioEon, Director of IUNGProf. dr hab. Wieslaw Olesze

The ERA Chair, Assoc. Prof. Stelios Ris
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Regional support mobilization and development

of a regional cluster for bio-econemy

Tomasz- - w Lubel ski

(TLEC)

According to the regulation of the Ministry ¢
Energy, one of the ideas from a roctiattle
meeting conducted in the frame of LKE al
BioEcon activities supported local authoritit
from the Lubelskie Region to create loc
energy clusters. Formally, locatnergy
cluster is a civil law agreement between lo
government units, renewable ener
producers, trade energy companies ¢
scientific units, and research institutes. T
goal of energy clusters is to devel
distributed energy at the local level andate
a local energy system. The effectiveness
energy clusters depends on the rational i
effective use of the potential: locally availab
energy resources, renewable energy sour
innovation, entrepreneurship in productio
transmission, distributg and energy
management. We started cooperation w
two | ocal partner s,
Lubelskie County signed the agreement. |
supporting the Tome
Cluster (TLEC) and the process of developi
the Strategy for TLEC in the dme of
BIOECON, we developed case stu
analysis, managed by Lorie Hamelin.

NG

Tomaszéw Energy Cluster
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In the case study, we presented a -stege

dynamic inventory method to uncover the rc
and optimal use of biogas to transitic
towards renewable energy systems at the Ic
level. The case study covers 13 municipalit
which agreed to create the cluster. Develoj

analysis regards localization ar
guantification of residual biomass potentie
for biogas production, gas grid infrastructui
existing combined heat and powéaiqts) and
the dynamics of the electricity demand a
supply, at the hour per hour level. O
analysis within the Strategy for th
development of TLEC was submitted to tl
Ministry of Energy in September 2017. /
the date of submission of the TLEC Strate(
the cluster was formed by 41 partners frc
different sectors: renewable energy seetdr
entities, industry sector 3 entities, service
sector- 13 entities, public authorities sector
14 entities, science and R&D sector2
entities, public benefibrganization sector3
entities. IUNG representative is a member
the TLEC council and supports partners
strategic planning
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Efforts and results in national and
international research projects

Efforts and performance with regard -
funding search from regional, national, a
European sources has been intensified
increased in terms of effectiveness. As
matter of fact, the accepted national proje
submitted by the department concern ru
development, crop growth through IT, ar
funding to pursue the innovation brokera
activities initiated by the Technolog
Transfer Office established and operati
during the Bioecon project.

EU funded projects so far concern tl
development of bioeconomy nation
strategies for the macro region (CE
countries) with the Institute and BSA de
acting as coordinator, food systems a
nutrition, farm management for GH(
mitigation, fossifree agrculture, and soil
nutrient management. Proposals rejected h
been capitalised in terms of network buildit
that in most cases results in revised &
resubmitted proposals.

It is worth noticing that 3 out of the 5 accept:
project are financed under thrizon 2020
research and innovation programme.

The total success rate for that period (natio
& international) i0.34(8/23).

Projects that have been realized in the pet
of 1/07/2018 31/12/2020:
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National projects:

1) Tech Rol - New renewableenergy
technologies for sustainable development
rural areas and lowarbon agriculture

Funding Programme: Biostrateg Il
Project realisation: 2018020

2) BioMagic - BlOproducts from
lignocellulosic  biomass derived fror
Marginal land to fill the Gap InCurrent
national bioeconomy

Funding Programme: Biostrateg Il
Project realisation: 20172020
3) EkoBioFood - PULS IUNG 4.0

Funding Pr ogr amme
l nnowacyj noSci 4.0
Operational Programme 202020

Project realisation: started in 2020

4) Smart Villages- Koncepcj a
maj Ncych na celu w
rozw- j obszar - -w wie

Funding Programme: Serwis Regionalne
Programu Wojew-dztw

Project realisation: started in 2020

5) Agrobank -Badani e wap @w
Srodowi skowych i kil
rozw- j wybranych
uOyt kowych maj Ncych
dl a pol skiego rol ni
w tym starych odmian, z wykorzystanie
metod teledetekcyjnych

o
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Funding Programme:
1/394826/10/NCBR/2018

Gpesstrateg

Project realisation: started in 2020

International projects:

1) SustainFARM Innowacyjna i
zr -wnowaUona
zintegrowanych syst
OywnoSciowe i nieUOy
agr oekos pdparrg/gh- na  zmiany
klimatu w Europie i poza jej obszarem

Funding programme: ERAET Cofund
FACCE SURPLUS

Project realisation: 20162019

2) AFINET - Innovation

Network

Agroforestry

Funding programme: Horizon 2020 c:
H2020RUR-20162017 (Rural Renaisaae-
Fostering innovation and busine:
opportunities)

3) BioReg- Absorbing the Potential of Woo
Waste in EU Regions and Industrial Bit
based Ecosystems

Funding programme: Horizon 2020 ce
H2020BB-06-2016 THE REGIONAL
DIMENSION OF BIO-BASED
INDUSTRIES

Project realisation: 2012020

4) NUTRIMAN - Nutrient Management ani
Nutrient Recovery Thematic Network

Funding programme: Horizon 2020 Ca
H2020RUR-20181

Project realisation: 2018021

5) BIOEASTSUP - Advancing Sustainable
Circular Bioeconomy in Cerdf and Easterr
European countries

Funding programme: Horizon 2020 Ca
H2020RUR-20191
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Project realisation: 2012022

6) FOODLEVERS - Badani e
warunk-w Srodowi sko
na wzrost i rozw:- j
roSlin uUyt k o vkiuezdwe
znaczenie dla polskiego rolnictwa i produk
OywnoSci, w tym s
wykorzystaniem metod teledetekcyjnych

Funding programme: ERANET SUSFOOD2
and CORE Organic Cofunds

Project realisation: started in 2020

7) AgroFossilFree - Strategies and
technologies to achieve a European Fes
energyfree agriculture

Funding programme: Horizon 2020: ce
H2020FNR-20201

Project realisation: started in 2020

8) AGRI/2020/0P/0002 - A common

framework for the quantitative advice of crc
nutrient requirements and greenhouse
emissions andemoval assessment at far
level proxy of environmental impact thi
Greenhouse gases (GHG).
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BioEcon project performance based on

publications

BioEcon project performance based on
publications

Prepared by Stelios Rozakis, Nosra Ben Fr:

The goal of this note is to describe and anal
the publication activity generated by tf
BioEcon, project both in absolute terms a
also in comparison to the previous publicati
record of the scientistthat currently belong
to the Department of Bioeconomy ar
Systems Analysis (BSAdept), IUNBIB.
This department was created in 2015 a
deliverable in the first year of the Bioecc
capacity building H2020 project. All IUNC
scientists (in total 8 from who participate
to the BioEcon project) who moved to tf
new department previously belonged to t
Department of Agrometeorology and Applie
Informatics (AAldept), are identified by twc
different affiliations prior and posterior ti
2016.

Publication perfanance was examine:
through bibliometric analysis. As a first ste
for each member, the information on the
publications was collected. We opted for t
Scopus database (www.scopus.com) for t
reasons. First, Scopus has an ID number
each author; thefore, by retrieving the ID
numbers, we were able to collect all tl
papers corresponding to each institt
member. Whenever the ID number was 1
unigue (less than ten percent of the case),
downloaded all the ID numbers for ea
author. Second, Scopuds the most
comprehensive database of scienti
publications; in a case study of researcher:
medical schools, Kazakis et al (2014) fou
that for more 90% of the authors, Scopus |
all their publications. In addition, w

collected for each publicatiothe number of
citations it received until 2013.

Descriptive statistics of BioEcon publicatior
is complemented with network analysis bas
on the concept of social networks. Soc
network analysis (SNA) is the process
investigating social structuréisrough the use
of networks and graph theory. It characteriz
networked structures such as individuals
terms of nodes and the relationships tl
connect them are shown by ties, edges,
links. SNA is undertaken in this note
involving  collaboration rnevork and
keywords ceoccurrence network he former
is a network of ceauthorship, in which
researchers are linked if they-aathor one or
more papers. The latter is formed when t
keywords appear together in a study. Throt
these analyses, we can cwost network
maps, based either on-aathorship relations
or on text mining features used for-c
occurrence network of keywords extract
from the publication record of BioEcor
These maps help to make the identification
the scientists or affiliations (countries,
institutes) that have developed interrelat
research groups.

BioEcon project performance based on
publications

In the next 3 figures, a descriptiv
presentation of pegeviewed publications i<
shown including irhouse information
regardingsubmitted papers and manuscrif
under preparation (mostly accepted abstre
for special issue IF Journals)More

specifically, figure 1 shows that publicatior
by BioEcon scientists are distinguished in
groups in those eauthored with the BioEcor
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tean or BSAdept members (dept tean
those with other scientists from oth
IUNG-PIB departments (IUNG team), ar
those with external scientists (witho
involvement of any internal to th
department BioEcon team membe
Collaborations of individual membeisf
the BioEcon team with authors from oth
institutions dominate the first perioc
namely 2017 and the first semester of 20
whereas from year 2018 onwards, tt
coincides with the period of the secol
Bioecon ERA Chair, most publication
relate BioEca team and its owr
department.

In figure 2, one observes that researct
oriented to IF journals while in the last ye
of the project no#iF publications concerr
monographs and books mainly related
project deliverables. In figure 3, conte
analysis ad keyword information is uset
to distinguish papers in bioeconon
related areas and others. Identification
the bioeconomy encompasses a la
number of subjects, itis in itself a still ope
research question (see recent literat
including a bioecomay definition
publication from the BioEcon team ). W
observe an increasing trend towar
publications  classified  within  the
bioeconomy spectrum that is confirme
later in this note by means of SNA (Figu
8 and 9). Due to the objective of tt
BioEconpropct refl ectec
StrategiesonBicc onomy i n
research outcome published in pesriew
journals has increased its focus
bioeconomy issues relevant for the Poli
context such as sustainability ar
efficiency in agriculture,gtial analysis of
biomass production, agricultural supp
and processing modelling, impact analy:
in the biobased sectors of the national ¢
regional economy.
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Figure 1. Summary of publications from the enti
project period
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Figure 2. Publications in journals with Impact Factor
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Table 4. Peerreview journal publishing research of the BioEcon

Peerreview journals with Bioecon group publications (#) by period and

I 2000/2015 2016/2021 CiteScore

Renewable and Sustainable Energy Reviews 0 3 25.5
Global Change Biology 1 0 15.2
Journal of Cleaner Production 0 1 10.9
GCB Bioenergy 0 2 10.7
International Journal of Life Cycle Assessment 1 0 8.5
Agriculture, Ecosystems arighvironment 1 0 8.1
Journal of Environmental Management 0 1 7.6
European Journal of Agronomy 1 1 7.5
Agricultural Systems 0 1 7.3
Environmental Impact Assessment Review 0 1 7.3
Industrial Crops and Products 0 1 6.9
Biomass and Bioenergy 1 0 6.6
LandUse Policy 0 1 6.2
Remote Sensing 0 2 6.1
Climate Research 1 0 4
Energies 0 2 3.8
Environmental Monitoring and Assessment 1 0 3.4
Sustainability (Switzerland) 0 2 3.2
Environmental and Climate Technologies 0 2 2.7
International Agrophysics 2 1 2.7
Italian Journal of Agronomy 2 0 2.5
Plant, Soil and Environment 1 0 2.4
Polish Journal of Environmental Studies 2 3 2.3
Polish Polar Research 2 0 2.3
Zemdirbyste 2 0 1.7
Water Science and Technology: Water Supply 0 1 15
Proceedings of SPIETheInternational Society for Optical Engineering 1 0 1
Sylwan 0 1 1
Polish Journal of Soil Science 0 3 0.8
Journal of Food, Agriculture and Environment 18 0 0.7
AgBioForum 0 3 0.6
Annales Universitatis Mariae CurigklodowskaSectio B 3 0 0.2
Acta Universitatis Wratislaviensis, Studia Geograficzne 1 0 0
Sustainability Impact Assessment of Land Use Changes 1 0 0
# publications 42 32 (56)
annual average # publications 2.62 5.33 (9.33)
# publications IF >2 16 24 (43)
total impact factor 92.9 200 (370)
average impact factor per paper 2.21 6.23 (6.61)
average impact factor per paper per annum 0.14 1.04 (1.1)
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The list of journals is presented in the tat
along with the frequency andthe
corresponding impact factoin order to
compare the performance without/befa
(20002015) and with the project (2041¢€
2020), calculations use the Impact Fac
of the Journal as it appears in Scof
(accessed on 28/1/2021). Because of
change that took place in 2017 with tl
total replacement of the ERA Chair teat
we distinguish two project periods, hame
20162017 and 2012021 (indicators in
the last lines of the table in parenthes
refer to the first period). Research w
published in 14 journals and
conference/book itenis the period 2000
2015, whereas thanks to the project
journals are added to the list accepting
the firsttime research from author
affiliated to BSAdept or AAldept, all of
them with IF>2.

Analysis based on normalized impa
factors, also undetten (SJR and SNIF
respectively), is available by the authc
upon request. Since it has not resulted i
significantly different picture, we presetr
hereby the CiteFactor indicator that

commonly used. As previously mentione
aggregates and averageprove the
guantitative and qualitative progre:
thanks to the BioEcon capacity building.
fact, the annual number of publications
well as total IF is doubled, publications |
Journals with IF higher than 4 hay
increased from 6 to 14, similar progréss
observed in average IF per paper and

annum. Another very important indicato
first-authored publications, count for tr
65% of publications in high impact factc
journals (citefactor>3) comparing with 0¢
in the previous period, with 70% and 60
respectively in all publications together .
has to ke noted that Journals in Table
only include ceauthored publications

within the team or the department or len
time coauthors. Journals featurin
BioEcon ERA Chairs and/or internation
senior BioEcon team members arn
presented separately indla 5

Network  analysis of BioEcon
publications

In the following section, the analysis
based on a social network of tt
publication data for the aforementione
periods and distinctions retrieved direct
from Scopus, namely authors, journ
source, publication year, affiliations
citations, authors

The first group of graphs/networks bas
on authorship shows collaboratic
networks, according to the SN,
terminology in which authors orantries
are linked to each other on the basis of -
number of publications jointly authorec
For each author/country which meets t
minimum threshold of publications, th
total strength of the authorship links wit
other countries is calculated. Onlytidies

representing the greatest total link streng
are displayed in the network.

Figure 4 shows the collaboration netwo
between BSAdept and several resea
institutes from different countries betwee
20002015. 23 countries meet the threshc
of 1 pubication per country. 3 majol
clusters are formed around Poland whict
the pivotal actor (with 42 publications
One also observes, from the thickness
edges, that the links between nodes diff
as the thicker the link, the larger the-c
authorships.For instance, cauthorships
are important between Pola’| Germany
(5 joint publications), and Polanc |
Austria (4 joint publications), and Polan
[] Greece (3 joint publications).
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Table 5. Individual contribution of ERA Chair in publications with externataighors Peerreview
journals with BioEcon group publications (#) by period and IF

2016/2017 2018/2021  CiteScore

Nature Climate Change 1 0 34.4
GlobalChange Biology 1 0 15.2
Ecography 0 1 9.4
Energy Policy 0 1 8.7
Journal of Technology Transfer 0 3 7.3
Environmental Science and Pollution Research 0 1 4.9
Theoretical and Applied Climatology 0 2 4.3
Resources 1 0 3.5
Journal of the KnowledgEéconomy 0 1 3.4
Arabian Journal of Geosciences 0 1 2
Communications in Computer and Information Scier 0 1 0.7
Encyclopedia of Sustainable Technologies 1 0 0

Figure 4. Country ceauthorship network from 20020157 A 23country network built based o
fractional counting method. Attraction and repulsion parameters are set to 2 eesp@ctively. Clusters
are displayed with different colours according to their weight represented by the number of public
Only BSAdept publications are taken into account.

g‘g VOSviewer
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In the next five years of the project duration, theaathorship network has evolved due to 1
recruitment and collaboration strategy elaborated as part of the project implementation (Fi¢
As a matter of fact, the network has beetersled to several new countries, for instance, Austr:
China, Cyprus, Latvia, Portugal, Romania, United States of America, United Kingdom
Ukraine. Longstanding relationships have also been enhanced, in particular, with Gree
additional joint mblications), France (5 additional joint publications), and Italy (4 additional |
publications).

When the networks show the authors, main contributors appear during the prior perieaq28p!
and the first phase of the project in clusters (Figuré-Gijthermore, a major cluster around le
researchers, i.e. Brandao M., has emerged. Nevertheless, the latter cluster is located far
pivotal researchers of BSAdept, namely Pudelko R., Borzecka M., and Kozyra J. In Figure
entire period is gbwn where the research output of the BioEcon project has been pub
including publications in press for the year 2021 (papers under review and submitted as me
in the project reports are not taken into account). Younger members of the BSAdeptéeently
appeared weave links both with the Bomn international team along with the senior member
the department.

The graph in Figure 6bis shows clusters of researchers where the following observations
pointed out: Cluster 1 includes BioEcon senior researchers along witliquostnd doctoral
candidates specializing in GIS; cluster 2azghors with RP mainlyrdém other IUNG department
also closely linked with cluster 1; cluster 3aathors with JK, who is the pivot element of clus
4; cluster 5 contains the major scientists originated from the AAldept; cluster 6 comprises d
candidates specializing ifficiency and multicriteria analysis linked with scientists from ot|
departments and relevant senior BioEcon scientists; cluster 7 is animated by the ERA chair:
authors from Greece and Latvia; cluster 8 contains BSAdept researchers; clustigirgs senior
researcher related to the bioeconomy impact analysis. The same figure is visualized in overl;
(figure 7) displaying the time dimension that illustrates the evolution of the linkages and new
in the network. In figure 7bis we digl a zoom into figure 7 visualizing @uthorship links by
selected author, revealing all links withhiouse, project team and external researchers.

Figure 5. Country ceauthorship network from 2018021 (parameters da Fig. 4)
(ausiais )

(china )
Lgreece
(Latva )
&, vosviewer
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Figure 6. Co-authorship network of the BioEcon team including external collaborations {2
2017). A map of annual average publications built based on fractional counting me
Attraction and repulsion parameters are set to 2 ahdrespectively. Clusters are glayed

with different colours according to their weight represented by the number of publication:
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Figure 6bis. Co-authorship network of the BioEcon team including external colktimors

(20002021).
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