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ABSTRACT

Evaluating whether a portfolio of funded research projects (of a research council), or a
portfolio of research papers (the output of a university) is relevant for science and for society
required two-dimensional mapping of the project portfolio: (i) projecting the portfolio on a
science map showing how the portfolio fits into and possibly shapes the research fronts, and
(i1) projecting the portfolio on a map of societal challenges, showing where the portfolio links
to societal problem solving or innovation. This requires evaluating in two different
‘languages’: a technical language relating projects to the research front, and a societal
language relating the projects to societal challenges. In this paper, we demonstrate a method
for doing so, using the SMS-platform. The advantage is that the method is much less
dependent on subjective classifications by single experts or a small group of experts, and that
it is rather user-friendly.

INTRODUCTION

Evaluating funding programs, or research output has at least two dimensions: is the portfolio
adequate in (i) scientific and (i) societal terms. A way to do this could be through a double
annotation process, where project descriptions or academic papers are annotated using a
knowledge base with a taxonomy for the science fields involved, and a knowledge base with a
taxonomy for one or more societal challenges addressed by the portfolio. Using those
knowledge bases — which are generally not an individual but a collective product — overcomes
the problem that individual experts that would annotate the projects or papers are always
biased and may select a biased set from the list of terms extracted from the material. This hold
for technical keywords related to research fields as for technical terms relating to the societal
challenges. Furthermore, annotating by experts is a time-consuming task, and therefore an
automatic procedure would be helpful. The approach is based on the SMS? platform, the

' This work was supported by the EC, Grant Agreement n°313082, the RISIS project.
* www.sms.risis.eu
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technical core of the RISIS infrastructure’, and it makes use of the increasingly rich sphere of
Linked (Open) Data. We use the projects funded in H2020 as example, but a similar approach
could be used for e.g. the paper production of a university — using full text or abstracts of the
papers.

THE TOOLS

SMS is a ‘big data’ platform where ‘big’ is mainly used in the meaning of being
‘heterogeneous’. The platform integrates a variety of datasets of different types and formats.
The platform is currently focusing on data relevant for science, technology and innovation
studies, including science policy studies and research evaluation studies. Although the
platform is primarily developed to support research in this area, it is also useful for evaluation
exercises, as we will illustrate. In terms of technology, the SMS platform is based on
principles of semantic web®, and linked open data’. The platform consists of three layers: (i)
the data layer, in which data are converted into a standard format, linked with each other and
included in a data store (figure 1); (ii) the service layer for enriching and harmonizing the
data, and (iii) the application layer which provides a set of user interfaces on top of one or
more services. In the data store, some dozens of datasets about researchers, R&D
organisations, funding schemes and granted R&D projects, and R&D output (publications,
patents) are linked. Additionally, the data store contains (links to) geographical and statistical
data which are used for enriching the STI related data. Several of the data sets included are
open data, others are private or confidential.

Figure 1. Main interlinked entity types for data integration in SMS platform
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Faceted browser
A core application within SMS is the faceted browser, which enables the user to browse the
linked data. In the browser we can reduce the data by selecting properties. E.g., one may

’ www.risis.eu
* https://www.w3.org/standards/semanticweb/
> http://lod-cloud.net/

http://linkeddata.org/
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select within the larger set of all R&D intensive organizations (about 75000) only the higher
education institutions, or the hospitals, and continue with that subset only. Most figures in this
paper are screenshots of the browser. The browser help to get acquainted with the data, and
gives a first qualitative idea about the project portfolio, the research topics and the societal
issues addressed. By selecting the relevant projects (using the relevant annotated terms — see
next section), a SPARQL query (fig 12) is produced for retrieving the relevant data from the
data store for further analysis and visualization.

The annotation tool

Another application within SMS is the annotation tool, that can be used to annotate text fields
using (existing) knowledge bases. Currently we deploy the DBpedia Spotlight® tool which
contains a few knowledge bases, such as DBpedia, Yago and Schema.org, but we are
planning to have more knowledge bases integrated, with rich concept taxonomies for different
knowledge domains. The more specific the taxonomies, the better one describe texts field
through these annotations. Obvious candidates for annotation are summaries/abstracts of
projects and papers. The better the taxonomies, the more precisely the content of a paper
portfolio or of a project portfolio can be described.

DATA AND METHODS

For evaluation both tools are useful. To illustrate this, we use the Cordis open dataset with
H2020 projects (version December 2016). The data were downloaded from the EC website,
and converted into RDF format — the standard for linked data. This enables us to inspect (in
the faceted browser) and analyse the data. The browser shows the relevant characteristics of
the projects, such as organizations involved, the organization type, and the program the
project belongs to (figure 2). The CORDIS dataset contains among others a text summarizing
the content of the projects. This is a relatively short text, but it would not be difficult at all to
couple full project descriptions (e.g., all full text granted applications) to the SMS platform. It
would be useful to experiment with this, and try to find out what textual information leads to
the most accurate representation of the projects.’

Figure 2: Finding projects on ‘diseases’

@) Resources of type (o g from

Selected Properties p NER Entity Types Cordis H2020 Projects Dataset 2014-2020
Coordinator Country Diesse @) (2016-12-22)

Org Type © Reverse engineering sensory perception and decision making:
bridging physiology, anatomy and behavior
Participant Country © PROVIding smart DElivery of public goods by EU agriculture and
disease s forestry

© Releasing Prisoners Of The Paradigm: Understanding How

Participant_Abbrv : s i
Cooperation Varies Across Contexts In The Lab And Field

@ Gut Microbiota in Nervous System Autoimmunity: Molecular

Program/ShortTitle Mechanisms of Disease Initiation and Regulation

@ Functional materials from on-surface linkage of molecular

Status precursors

@ Legitimation of European cultural heritage and the dynamics of

Topic/Label identity politics in the EU
@ Tracking the cognitive basis of social communication across the
v NER Entity Types life-span
@ New Easy to Install and Manufacture PRE-Fabricated Modules
NER Entities Supported by a BIM based Integrated Design ProceSS

® Common Oncogenic Mechanisms in Multi-Partner Translocation
Families in Acute Myeloid Leukemia

© Building energy renovation through timber prefabricated
modules

®@ Theory of Stein Spaces in Berkovich Geometry

® Uncovering the Role of Cancer Associated Fibroblasts in
Facilitating Breast Cancer Metastasis

© Robots learning about objects from externalized knowledge
sources

®© Individualized treatment planning in chronic back pain patients

® http://www.dbpedia-spotlight.org/
7 One may also add the rejected applications, to compare the portfolio of accepted applications with the rejected
applications. This would help evaluating the selection process: are relevant topics systematically rejected?
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We use as knowledge base the open DBpedia dataset, a standard in the open data community.
This is the database under Wikipedia, in a useful (machine readable) format, and functions
here as the knowledge base to annotate the project descriptions. The advantage is that the
knowledge base is a product of communities improving its quality, and not the product of
individual experts. As said we are planning to add specific field related taxonomies.

Named Entity Recognition: The SMS system has an ‘entity recognition’ functionality using
DBpedia. Entities included in DBpedia are recognized in the project descriptions. This may
need some pre-processing as the process is case sensitive. As DBpedia is a knowledge graph,
the projects are linked to specific places in the knowledge graph, and though the graph
systematically related to each other. In the current version of SMS, entities are partly
subsumed under higher level Entity Types, and partly single Entities. We can use the
knowledge graph to select projects. For example, by selecting a main category, e.g., disease,
we only get projects that have in their description a term referring to a disease (figure 2). As
these projects are also annotated with other terms, one may add a different dimension, e.g.,
the geographical dimension of diseases. By selecting within diseases, the category continent
and within that Africa, we get all projects on diseases and (in) Africa (figure 3)

~ Figure 3: Select projects (on diseases and Africa)

% Datasets ) © Github  petervdbes ~

o Resources of type from Cordis

Selected Properties p NER Entity Types Discase H2020 Projects Dataset 2014-2020 (2016-12-22)
Coordinator Country
Disease 8
- ®@ Structural Vaccinology in the design of bionanoparticles with
OrgType multi-copy antigen display for vaccines with enhanced efficacy
© Automated diagnostic platform, data management system and
: innovative communication tool, for improving the impact of malaria
Participant Country d 1 vector control interventions
isease
©@ Anti-counterfeit foil for security packaging
Participant_Abbrv P N . : :
© Application of crop genetics to improve Calcium content in
millets and other crops for promoting health benefits in the
Program/ShortTitle 20,000 NER Entities Africa prevention and treatment of osteoporosis
@ Worm power: Can helminths modify the development of
Status ovgen(@) | biochemistry (@) colorectal cancer?
@ Optimizing a deployable high efficacy malaria vaccine
Topic/Label riskassessment @) fluorescence (&) © Aglobal alliance for Zika virus control and prevention
@ Zika Preparedness Latin American Network
v NER Entity Types ERQ elec(ronQ m
=] NEREntites gonomics @) | spectroscopic () 1page(s): [

Enterprise Europe Network ()

This combining of terms has a great advantage, as we can combine fechnical research terms
and policy related terms to retrieve the relevant projects. This may solve the problem of
finding how research links to the grand societal challenges. This is a core problem in
assessing relevance of research (described in technical terms and policy related terms).®
Because the resulting set for a very specific topic is generally not too large, we can even
manually inspect the policy-science link.

Now a crucial point is the quality of the knowledge bases, of the taxonomies. The larger the
set of terms in the taxonomy, and the better the structure of cognitive links between the terms,
the better the annotation works, and the better we can represent

Combining terms also helps to separate texts with similar terms. For example, migration
appears in only a small number of H2020 projects. However, it appears in many different

¥ Peter van den Besselaar, From priorities to projects to output. Report for the Expert Group on Evaluation
Methodologies. Amsterdam 2016a.
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meanings, such as cell migration, neuronal migration, animal migration, branch migration,
next to legal and illegal migration of people (Figure 4). One can then easily select the papers
with the intended meaning of migration. This goes much quicker than we experienced when
using searching the excel version of H2020.

© Github petervdbes ~

€) Resources of type [y from
m Cordis H2020 Projects Dataset 2014-2020
NER Entities (2016-12-22)

cell migration,irregular immigration,illegal immigration,animal
migration,international migrations,neuronal migration,free migration,cellular © Forensic Geneticists and the Transnational Exchange of DNA
migration,process migration,branch migration data in the EU: Engaging Science with Social Control, Citizenship

and Democra
cell migration 15 irregular immigration 2 illegal immigration 2 a2
@ Targeting epigenetic REPROGRamming of innate immune
e int tional migrati . irati cells in Atherosclerosis Management and other chronic
o~ 2 inflammatory diseases

@ Cell-cell interactions at the neurovascular interface

@ Piloting and industrial validation of autonomous and
sustainable animal deterring system for the rail transport

®© Cellular Dynamics of Intestinal Antibody-Mediated Immune
Response

@ Targeting Cancer Cell Invasion and Metastasis by Inhibition of
the Serine Kinase MRCKa

The other information available within Cordis makes more insight in the portfolio easy: after
having selected a set of projects, we can easily find out see who is involved (organizations,
countries), where the selected projects are located in the larger H2020 program (work
program; sub-program), the funding level, etc. (figure 3).

Furthermore, we can use the advantage of a linked data approach: by linking the Cordis
dataset with other data sets, we can find other properties of the organizations participating in
the project. Linking to the geo-services enables to geo-locate the projects. Linking to the Web
of Science may be used to find out what other specialties the project partners have, and how
they collaborate. Linking the project partners to patent databases gives more information
about the innovative activities, which the can be used for investigating a part of the impact.

EXAMPLE CASES

Chemistry for agriculture

We now look at chemical research in H2020 projects, related to one of the societal challenges.
One could take e.g., Food security, sustainable agriculture and forestry, marine and maritime
and inland water research, and the Bio-economy. This is rather broad, and therefore one may
take smaller topics, such as agriculture, water, of sustainability. To investigate the portfolio,
we have annotated all H2020 projects using DBpedia. We now first select all main entries
(NER entries). In fact, there is one: chemical substances. We select this one (figure 5). We
identify 976 projects that refer to chemical substances out of in total 11069 projects that up to
now are funded in H2020. NER entity types are the main 251 categories, but there are many
(20.000) detailed sub-categories: the NER entities. By clicking this in the faceted browser, we
can see what other annotations these 976 projects did get: in total, some 7000. One can then
relate the projects on chemical substances with other NER entities, for example agriculture.
This is covered by three NER entities, and by selecting those in the browser, we see that this
relates to only 19 granted projects, as figures 5 and 6 show. One may now easily browse
through these projects to further find out where they are about.

This work is licensed under a Creative Commons License: Attribution-NonCommercial-NoDerivatives 4.0 International.
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Figure 5: Selecting the projects on chemical substances

€D Resources of type from Cordis

Selected Properties m H2020 Projects Dataset 2014-2020 (2016-12-22)
NER Entity Types ChemicalSubstance

Coordinator Country

© Motivating Motor Learning: The Role of Reward, Punishment
ChemicalSubstance 976 and Dopamine
Org Type

@ Biocompatible nanoparticles for T cell targeted siRNA delivery

) as novel asthma thera
Participant Country ChemicalCompound (ZZ) py
@ Transcriptional RegulAtory Network controlling Strawberry
Fruit Ripening and Quality
Participant_Abb Biomolecul
arficipant Ao fomolecuie () © The Physiology of Nutrient Sensing by mTOR
brogram/ShortTitle wor @ © Towards a Self-Amplifying Carbon-Fixing Anabolic Cycle

@ Mechanisms of Auxin-dependent Signaling in the Endoplasmic

Reticulum

Status - - )
@ Greenhouse Gas Mitigation through Advanced Nitrogen

r . Removal Technology

Topic/Label © New era of printed paper electronics based on advanced

functional cellulose
v NEREntity Types @ Biogas-fired Combined Hybrid Heat and Power Plant
= @ A new circular economy concept: from textile waste towards
NER Entities chemical and textile industries feedstock

© Turning waste from steel industry into a valuable low cost
feedstock for energy intensive industry

© Full scale demonstration of energy positive sewage treatment
plant concepts towards market penetration

© ALL-SCALE PREDICTIVE DESIGN OF HEAT MANAGEMENT
MATERIAL STRUCTURES WITH APPLICATIONS IN POWER
ELECTRONICS

© Insect-inspired capillary nanostamping

© N2as Chemical Feedstock - Synthetic Nitrogen Fixation beyond
Haber-Bosch

QA engram for the organization of adult
hippocampal circuits

Figure 6: Identifying chemistry for agriculture

€@ Resources of type (B oy from Cordis

Selected Properties m H2020 Projects Dataset 2014-2020 (2016-12-22)
NER Entity Types ChemicalSubstance

Coordinator Country

®© Up-scaling, demonstration and first market application of
OrsTyne Y 11001 Hy ’ patented as the most eco-efficient and
8 1yp cost-effective solution for nitrate polluted water treatment
Advanced ICT Risk Assessment Tool to Increase Climate
Participant Country place €Y ©

Resilience, Water-Use Efficiency andEnvironmental Sustainability

of Agricultural Production

Participant_Abbrv PopulatedPlace (FED) © Integrated solution for innovative biodegradation control of
agricultural plastic mulches

Program/ShortTitle Country D) © de-FLuoridation technologies for imprOving quality of WatEr
and agRo-animal products along the East African Rift Valley in the
context of aDaptation to climate change.

Status -

@ Transforming the future of agriculture through synthetic
1~ photorespiration

Topic/Label

© Plantsin search of water: physiological and molecular interplay
between root hydraulics and architecture during drought stress

© Proteasome-Mediated Gene Expression in Plant Immunity
p ©@ Plant conditioner enhancing plants’ drought resistance based on
NER Entities

v/ NEREntity Types

v NER Entities

proline aminoacid

@ On-site, on-demand Hydrogen Peroxide Generation for a

agriculture,organic agriculture,agricultural cost-effective, eco-friendly and safe biocide and oxygenator

sciences
© Observation and Modelling of Radiocarbon in Atmospheric
et 1 e o it Sooree e
@ H2AD - Innovative and scalable biotechnology using Microbial
agricultural sciences 1 Fuel Cell and Anaerobic Digestion for the treatment of micro-scale
industrial and agriculture effluents to recover energy from waste
© MAXIMISING SUNLIGHT RESOURCES FOR COST, ENERGY
1 » AND YIELD EFFICIENT GREENHOUSES
© Sustainable and Standalone Oxyhydrogen powered heat
generator box
© Analysis, Design and Experimental Evolution of Novel Carbon
Fixation Pathways
© Algae Products' Internationalization
© Oxygen flux measurements as a new tracer for the carbon and
nitrogen cycles in terrestrial ecosystems
@ INTERnational COX ialization of i ive products based
on MicroalgaE

@ Using SP1 to control plastid development and yield in cereals

© Vegetable ozone therapy for the defense of greenhouse crops

1Page(s): [ all~

Water research

There are quite some water related topics in the H2020 projects, as figure 7 shows, and the 65
NER Entities identify some 200 projects. This can be easily refined to chemistry related
project. Figure 8 shows the resulting list of 45 projects. Of the 65 water-related NER entities,
some 25 NER entities are also related to chemistry, with about 45 projects. In total 22.5% of
the water projects seem related to chemistry. Going a little deeper into this case may show the
multidisciplinary character of the water related research in H2020, and what disciplines are
more and what are less important in the portfolio.

This work is licensed under a Creative Commons License: Attribution-NonCommercial-NoDerivatives 4.0 International.
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Figure 7: Identifying water topics in H2020 — 200 projects

Resources of type [ty VI {0 m

p NER Entities Cordis H2020 Projects Dataset 2014-2020
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making: bridging physiology, anatomy and behavior
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agriculture and forestry
watermasses @) watervapor @) water security @) @ Releasing Prisoners Of The Paradigm: Understanding How
Cooperation Varies Across Contexts In The Lab And Field
treatment plant (@) transport @) water vapour @) © Gut Microbiota in Nervous System Autoimmunity:
Molecular Mechanisms of Disease Initiation and Regulation
watersheds €)  WessexWater @) Clean drinking water ) © Functional materials from on-surface linkage of molecular
precursors
watermass @) ballastwater @) water saturation @) stormwater () @ Legitimation of European cultural heritage and the
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EUwater policy @) water electrolysis @) ground-waters €)) © Tracking the cognitive basis of social communication across
the life-span
PricewaterhouseCoopers (@) photocatalytic water splitting (E)) © New Easy to Install and Manufacture PRE-Fabricated
Modules Supported by a BIM based Integrated Design ProceSS
waterworkso Bridsewatero water potential o Inland Wﬂterwayo @ Common Oncogenic Mechanisms in Multi-Partner
Translocation Families in Acute Myeloid Leukemia
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modules
autonomous underwater vehicles ) meltwater @) waterwheels @) © Theory of Stein Spaces in Berkovich Geometry
© Uncovering the Role of Cancer Associated Fibroblasts in
Deepwater Horizon o freshwaterewlosyo water pollutznto Facilitating Breast Cancer Metastasis
© Robots learning about objects from externalized knowledge
water supply network @) underwater glider @) Watergate @) sources
© Individualized treatment planning in chronic back pain
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biomechanical models

Integrated Water Resources Management (IWRM) (E) @ Analysing Diversity with a Phenomic approach: Trends in
Vertebrate Evolution
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Figure 8: Water topics related to chemistry in H2020 — 45 projects
€D Resources of type [ from

Selected Properties m Cordis H2020 Projects Dataset 2014-2020
NER Entity Types (2016-12-22)

ChemicalSubstance
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@ Biocompatible nanoparticles for T cell targeted siRNA
Participant Country p|m@ delivery as novel asthma therapy

@ Transcriptional RegulAtory Network controlling
Strawberry Fruit Ripening and Quality

Participant_Abbrv
Populatedplace EFED) © The Physiology of Nutrient Sensing by mTOR
Program/ShortTitle @ Towards a Self-Amplifying Carbon-Fixing Anabolic Cycle
Country 22 © Mechanisms of Auxin-dependent Signaling in the

Endoplasmic Reticulum

Status
@ Greenhouse Gas Mitigation through Advanced Nitrogen

N Removal Technology
Topic/Label |

®© New era of printed paper electronics based on advanced
functional cellulose

© Biogas-fired Combined Hybrid Heat and Power Plant

NER Entities ®@ Anew circular economy concept: from textile waste
towards chemical and textile industries feedstock

v NER Entity Types

v NER Entities

W“‘Wﬂ“"e @ Turning waste from steel industry into a valuable low cost
feedstock for energy intensive industry
W’S‘ew"“""“'m’"‘e @ Full scale demonstration of energy positive sewage
treatment plant concepts towards market penetration
watefspmi"BG semﬂefa @ ALL-SCALE PREDICTIVE DESIGN OF HEAT
MANAGEMENT MATERIAL STRUCTURES WITH
waterscarcity @) groundwater €) APPLICATIONS IN POWER ELECTRONICS
@ Insect-inspired capillary nanostamping
wastewater treatment P‘B"‘o @ N2 as Chemical Feedstock - Synthetic Nitrogen Fixation

beyond Haber-Bosch

@ Adevelopmental engram for the organization of adult
water 1« hippocampal circuits

@ Not all minds that wander are lost: A neurocognitive test of

Chemistry for sustainability:

This is another ‘cross section’ of a research domain and a societal priority. We take the 976
chemistry projects as starting point and then select NER entities. The browser gives than all
NER entities that are linked to these chemistry projects: 8963 NER Entities. They are listed
from those that occur most often to those that occur only one time. As the NER Entities are no
isolated terms but in a ‘semantic hierarchy’, it is smart to browse the NER Entities menu from
top to bottom (figure 9).

This work is licensed under a Creative Commons License: Attribution-NonCommercial-NoDerivatives 4.0 International.
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Figure 9: Identifying chemistry for sustainability by using the NER Entities
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When selecting, one quickly experiences that less frequent sub-categories are not adding any
projects to the list, as they are already included in higher level categories. In the interface (Fig
9 —under NER entities), one can find which sub-categories are selected: Energy efficiency:
Renewable energy; CO2; Carbon; Sustainability; climate change; Carbon dioxide;
Greenhouse gas; Combustion; Solar cells; Ecosystems; Global warming; Solar energy.

The browser (top of the right-hand window) shows that about 40% of the chemistry projects
(356) is focusing on sustainability, which can be further analyzed. This is done in figure 10,
where we selected Org(anization) Type, and Participant Country. One can now starts to
formulate questions on how portfolios are distributed over countries, and over types of
organizations. And is this distribution related to the problems of states or regions?

For example, figure 11 shows that the chemistry for sustainability have more Higher
Education institutions than companies as participants. We now can for example investigate
whether this is uniform, or whether this is different in the different countries.

Figure 11 shows this for the Netherlands. Obviously, the dominant position of HEI is much
less clear in the Netherlands. By comparing the NER Entities distribution between countries,
one may be able to show differences in research activities between countries. The faceted
browser produces on the background a spargl query (Figure 12 left side) which can be used to
retrieve the selected data for further analysis (Figure 12 right side). This needs some editing
and therefore some computer skills. We did this for the chemistry for sustainability portfolio,
and then it is possible to use the existing tools for analysis and visualization to come to an
assessment in terms of fields covered and societal issues addressed — and in terms of gaps in
the portfolio.

This work is licensed under a Creative Commons License: Attribution-NonCommercial-NoDerivatives 4.0 International.



STI CONFERENCE, PARIS 2017

€D Resources of type [y from Cordis
Selected Properties p Org Type H2020 Projects Dataset 2014-2020 (2016-12-22)

Coordinator Country

Higher or Secondary Education

Establishments © Removing of biogenic amines of the wine by selective adsorption
v OrgType on functionalized porous solids
D © Developing the next generation Macro-Algae based biofuels for

- transportation via advanced bio-refinery processes
v/ Participant Country

@ Functionalized carbon-supported Au Nanoparticles for Selective
Oxidation Catalysis

. Private for-profit entities (excluding Higher
Part t_Abbr
articipant Abbry or Secondary Education Establishments) @ Clinical evaluation of carbons of controlled porosity as a new
therapeutic for the treatment of liver cirrhosis and non-alcoholic
Program/ShortTitle [174] fatty liver disease.

@ Micro-scale inhomogeneities in compressed systems and their

Status el impact onto the PROCESS- functioning-chain and the PRODUCT-
“ characteristics
Topic/Label © Development of the optimum AGRAL cermet manufacturing
process for aluminium inert anode application and fuel cell
i interconnect plates.
]| NEREntity Types p Participant Country © Zero Waste Ligno-Cellulosic Biorefineries by Integrated Lignin
Valorisation
v/ NEREntities ek D © Topic identifier: SMEInst-11-2016-2017
B Second pr tion based on
Lstainat
oy | @ Process at t
e Development of a mobile device for the quick on-site
measurement of soil nutrients
Netherlands €@ © Poultry manure valorization
© genic Nitrate ion In marine
Switzerland [+4] @ A novel approach to determine canopy nitrifica

phyllosphere of European forests: combining multiple isotope
tracers and proteogenomic techniques

P @ simultaNeous oxldaTlon of Ammonium and meThane at IOw
tempeRatures (INITIATOR)

@ High Temperature Solar-Heated Reactors for Industrial
Production of Reactive Particulates

m © Manufacture and commerecialization of high quality recycled
N B films using an i extrusion recycling
NER Entity Types Chemicalsubstance process assisted by sc-CO2 for printed plastic waste
N @ Arena-Master Mobile Solution for Complete Synthetic Turf
ChemicalCompound @) Recycling On-site
& Nano-tailoring organo-mineral materials -Cbnlrollmg strength
Misc @D and healing with organic molecules in mineral interface
@ Novel business on DURable and COMPostable prcducts based

Pace € on REcycled plastic
@ Living in the diffusive boundary layer of seaweeds a potential
refuge habitat from oceanacidification
Populatedplace €

= serasc-CHED 2 s + - EB o -

Figure 11: Chemistry for sustainability by country and organization type — Netherlands
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CONCLUSIONS AND DISCUSSION

The procedure and tools shown in this paper enable the evaluation of a project portfolio (such
as H2020) or an output portfolio (publications or patents of a research institution), in terms of
its focus.

One may e.g., clarify the size of the part of a project portfolio that is mainly aimed at
developing specific research fields (stimulating excellent research) and how big the part
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devoted to specific societal challenges is (societal impact). As the research fronts and the
societal challenges change over time, one may do the analysis for time slices of projects and
evaluate the change of the quality of the portfolio over time: are the things addressed that one
would want to? For example, in figure 4 we searched for all projects on ‘migration’, and show
that only a few are related to todays increased migration flows from poor and war regions.

Or one may evaluate the output of a research institute by annotating publications. What parts
of the research front are covered, and where does the output relate to important societal
questions. Are these overlapping sets of papers, of are these completely disjoint? And, is the
output related to societal issues also of a good scholarly quality?

Figure 12: Chemistry for sustainability: query (partly) from the selection made in the
browser, and resulting data table (partly)
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FURTHER WORK
This paper demonstrates the potential for analyzing in detail the structure of a project or paper
portfolio in terms of its scholarly and its societal profile. What would be the next steps?

- Inclusion of more knowledge graphs is needed: specialized ontologies/taxonomies
representing research domains and societal challenges.

- Full text use for annotating, and testing parts of the text are important;

- Standard queries for retrieving parts of the portfolio for further inspection (e.g. using
statistics or visualization); these standard queries would help the user without the
computer skills needed to edit the automatically generated queries;

- When the dataset is very large, selecting in the browser takes time; further work on
increasing the speed of querying in the browser would be useful.
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