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Disclaimer 
This document contains description of the OpenAIRE2020 project findings, work and products. 
Certain parts of it might be under partner Intellectual Property Right (IPR) rules so, prior to using 
its content please contact the consortium head for approval. 

In case you believe that this document harms in any way IPR held by you as a person or as a 
representative of an entity, please do notify us immediately. 

The authors of this document have taken any available measure in order for its content to be 
accurate, consistent and lawful. However, neither the project consortium as a whole nor the 
individual partners that implicitly or explicitly participated in the creation and publication of this 
document hold any sort of responsibility that might occur as a result of using its content. 

This publication has been produced with the assistance of the European Union. The content of this 
publication is the sole responsibility of the OpenAIRE2020 consortium and can in no way be 
taken to reflect the views of the European Union. 

The European Union is established in accordance with the 
Treaty on European Union (Maastricht). There are 
currently 28 Member States of the Union. It is based on 
the European Communities and the member states 
cooperation in the fields of Common Foreign and Security 
Policy and Justice and Home Affairs. The five main 
institutions of the European Union are the European 
Parliament, the Council of Ministers, the European 
Commission, the Court of Justice and the Court of 
Auditors. (http://europa.eu.int/) 

 

OpenAIRE2020is a project funded by the European Union (Grant Agreement No 
643410). 
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Publishable Summary 
This deliverable relates to the work carried out under task T8.3, “Research Impact Services”. The 
task’s focus is on the development of pilots with selected National funding agencies and 
infrastructure initiatives in order to serve them with the OpenAIRE research impact suite of 
services. A major service that OpenAIRE provides is the linking of research results to funding. 
Aside from importing the links from the repositories and journals, OpenAIRE designs, develops 
and enhances mining algorithms that identify and extract funding information from the text of 
scientific publications.  

With the help of NOADs we have initiated bi-lateral, often informal, collaborations with national 
funding agencies to facilitate mining extraction on their data. This is an on-going activity 
throughout the duration of the project. Currently the national funding agencies that we are 
working with are: FCT (Portugal), ARC (Australia), NHMRC (Australia), NSF & NIH (USA), SFI 
(Ireland), “Ministry of Science Education and Sport” & "Croatian Science Foundation” (Croatia), 
NWO (Netherlands), and DFG (Germany). 

This deliverable describes the nature of the data of the identified National funding agencies, as 
well as their export technologies, and provides the specification of the general-purpose 
OpenAIRE services required to support research impact measurements.  
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1| INTRODUCTION 
OpenAIRE supports the open access and open science policies of the EC. This means that it 
gathers together the open access publications of the FP7 funding stream and now Horizon 2020. 
For the first time, the EC can now view detailed figures and statistics on the research outputs 
associated with the funding from which they derive. In turn this enables the quantification of the 
'impact of funding', which can be viewed on the level of funding programme/stream/project. The 
services are currently being extended to include research data. 

As well as the EC and ERC, OpenAIRE has run a pilot with Wellcome Trust project information, 
and is now ready to apply this model and its services to include additional funders at the 
national or thematic level. The aim is to expand the OpenAIRE information space such that it 
covers the whole European Research Area allowing for scientific outputs to be cross-linked with 
different funders in order to produce advanced statistics, e.g., co-funded research results, 
research trends, etc.  

The realization of general-purpose services for measurement of the research impact of research 
initiatives is the main goal of task T8.3, “Research Impact Services”. Such services will identify 
relationships between publications/datasets and a given “research initiative” (e.g. research 
infrastructure) by offering: (i) inference by mining functionality and (ii) end-user claim 
functionality (i.e. end-users able to declare links). Services will also offer UIs for visualizing 
statistics and measuring research impact over time.  

The task’s focus is on the development of pilots with selected National funding agencies and 
infrastructure initiatives in order to serve them with the OpenAIRE suite of research impact 
services.  

This report describes the nature of the data of the identified National funding agencies, as well 
as their export technologies, and provides the specification of the general-purpose OpenAIRE 
services required to support research impact measurements. 

1.1  National funding agencies 
National funding agencies, like all other funders, wish to measure the success of their funding. 
One way in which they do so is by seeking to measure the so-called “impact” of specific research 
outputs. Metrics for the “impact of funding” are hence very valuable tools for the evaluation of 
research and for the identification of research trends. To enable such monitoring, funders wish to 
link the outputs of their research to information about the funding programme, stream and project 
from which they derive. 

OpenAIRE, via the NOADs, initiate bi-lateral, often informal, collaborations with national funding 
agencies to provide mining extraction and other research impact services on their data. This is an 
on-going activity throughout the duration of the project. Currently the national funding agencies 
that we are working with are: FCT (Portugal), ARC (Australia), NHMRC (Australia), NSF & NIH 
(USA), SFI (Ireland), “Ministry of Science Education and Sport” & "Croatian Science Foundation” 
(Croatia), NWO (Netherlands), and DFG (Germany).  
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2| METADATA REQUIREMENTS 
National funding agencies that want to participate in the pilots and benefit from OpenAIRE’s 
research impact suite of services need to provide information about the projects that they fund.  

This is required for the inference by the mining functionality (WP10)1 and by the front-end 
services (WP9) for end-user claim functionality and the services that offer UIs for visualizing 
statistics and measuring research impact over time.  

It is important to note that funding agencies have different funding stream schemata, so this 
information should also be provided if possible.  

2.1  What is needed 
OpenAIRE requires a 'very limited' set of metadata fields from funders, no personal or private 
details are needed, e.g. no people's names, budget details.  

The absolute minimum information required for the mining algorithms that identify and extract 
funding information from the text of scientific publications is a list of Project/Grant Identifiers and 
the Funder’s Name.  

However, the more information that is provided the better, as the mining services can utilize it for 
better and more accurate results. For example, if projects also have titles or acronyms (e.g. this is 
valid for EC funding but does not apply to all funders), then this additional information can be 
used by the mining algorithm to calculate a more precise confidence to any matches to project 
numbers that are found; false matches can also be more easily identified and rejected when 
additional information is present. 

Similarly, projects’ start and end dates can help improve the mining when used in conjunction with 
the publication dates of the publications that are found in OpenAIRE. 

Although funding mining is one of OpenAIRE’s major services, it is not the only one: other research 
impact services – some of which are still to be developed – may benefit from the additional 
metadata.  

In addition, if funders want to utilize OpenAIRE’s front-end services for visualizing statistics and 
measuring research impact over time, then some additional metadata (see Table 1 below) 
become mandatory. In the new OpenAIRE portal, users will be able to: 

§ filter publications/data by funder and browse by specific funding streams; 

§ search via project title, acronym or grant agreement and view specific statistics of the project: 
publications/data over time, OA status, where they were published/deposited, etc.; 

§ view overall funder/funding stream statistics (facets over time, data source, institution, etc.); 

§ correlate author/institution output with funding information; and 

§ visualize clusters of publications/data or funding based on their interlinking (national or ERA-wide 
level). 

                                         
1 The need of granular metadata and full-text corpora from OpenAIRE data providers are also key prerequisites 
for successful mining activities. 
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For some of the above front-end services, all of the metadata in Table 1 will need to be 
provided. 

 
TABLE 1. METADATA REQUIREMENTS FOR FUNDERS 

Metadata Attributes Requirements 

Project Identifier Mandatory; absolutely minimum requirement for 
funding mining service 

Project Title of Acronym Mandatory (if it exists – some funders do not have this) 
Funder Name, e.g. Wellcome Trust, EC Mandatory; absolutely minimum requirement for 

funding mining service 

Project Start Date Mandatory 

Project End Date Mandatory 

Funding Stream(s) Optional – funding categories for more detailed 
statistics 

Organization(s) Involved Optional 

 

It is also worth mentioning here that there has been an initiative to address the issue of 
identifying funding agencies associated with research (ISNI, FundRef). For example, FundRef is 
providing a standard way of reporting funding sources for published scholarly research. 
Administered by CrossRef, FundRef allows publishers to create and submit standard metadata on 
funder names and grant numbers alongside DOIs. Unique identifiers for funding organisations will 
benefit all stakeholders in terms of transparency and reporting. 

2.2  How it is needed 
The data required by funders described above can be provided in a variety of formats. 
OpenAIRE can handle most formats for this metadata. Often a simple CSV file will suffice, 
especially if only project identifiers/grant numbers are provided. If more information is 
provided, then other formats may be used, such as JSON, XML, and database formats. 

So far, when working with funders, we have encountered all of the above data formats. 
However, if the need arose, we could also work with Avro file format or RDF files. Ideally, we 
would prefer to receive the data in the SQLite Database File Format, as this is the format used 
internally by the mining inference modules. Our second preference is for the JSON format, but as 
noted above, we can work with most formats so this should not be a major concern. 

The data can be simply provided via email or FTP, but funders could also give us APIs. 
Whichever way the data is provided, regular update of the information is important. The update 
frequency (weekly, monthly, quarterly, etc.) depends on how often each funder issues new 
projects/grants.  

Please note that OpenAIRE prepares a Service Level Agreement (SLA) about data sharing with 
Funding Organizations, a copy of which can be found in the Appendix. 
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3| FUNDING MINING USE CASES 
As mentioned, the national funding agencies that we are currently working with are: FCT 
(Portugal), ARC (Australia), NHMRC (Australia), NSF & NIH (USA), SFI (Ireland), “Ministry of 
Science Education and Sport” & "Croatian Science Foundation” (Croatia), NWO (Netherlands), and 
DFG (Germany). 

So far, in the pilot collaborations with the above national funding agencies, we have focused on 
providing the funding mining extraction service, but later on our collaboration will expand to 
include additional research impact services. 

In the following section, we will describe in more detail the funding mining services. For the status 
of integration of each national funder in OpenAIRE2020, a detailed description can be found in 
the progress section that follows later in this section. 

3.1  Funding Mining Services 
A major activity in OpenAIRE is the linking of research results to funding. Aside from importing 
links from the repositories and journals, in WP10 we design, develop and enhance mining 
algorithms that identify and extract funding information from the full text of scientific 
publications. Each funding mining algorithm is tailored to each funder and takes into account its 
unique funding pattern of acknowledgement statements.  

In general, each such algorithm first performs some pre-processing (such as stop-word removal, 
tokenization, etc.) on the full text of each publication and subsequently scans the processed text 
to extract possible project IDs using patterns against current known lists of project grant 
agreement numbers and/or acronyms for various funding bodies (see the previous section on 
metadata requirements for details on how this information is provided). Contextual information 
(positioned weighted words/n-grams) is utilised to provide a confidence value for each match 
and to filter out any false matches.  

When developing a funding mining algorithm specific to a funder, we run the algorithm against a 
substantial number of scientific publications from OpenAIRE and then manually curate/validate 
the matches to filter out possible false positive results. As a result, we refine the original algorithm 
rules and finally we re-run the updated algorithm. This cycle is repeated until we are satisfied 
with the results enough to release the particular funding module within the Information Inference 
Service (IIS) on the beta (internal) environment. Once tested there, we can proceed with the 
deployment of the mining module on production. 

Since the OpenAIREplus project, we have provided the functionality of extracting funding related 
to FP7 and Wellcome Trust from scientific papers. Now, during the first year of the 
OpenAIRE2020 project, we have extended the set of funding bodies for which we can extract 
the funding information. For EC funding, we have now added the extraction of project 
information from H2020 projects and all affiliated funders.  

Going beyond the EC data, and driven by the work carried out in T8.3 “Research Impact 
Services”, with the help of NOADs we have initiated bi-lateral, often informal, collaborations with 
national funding agencies to provide the mining extraction services on their data. A detailed list 
of the national funding agencies that we are working with and a summary of the results 
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produced with our project mining algorithms can be found in the next section, as well as the 
yearly progress report for WP8.  

Before closing this section, we would like to point out that there were a couple of special cases 
where the project list from a funder was either incomplete or not provided at all (i.e. the 
metadata requirements described in the previous chapter were not completely satisfied).  

For example, for NWO, while running the mining algorithm we realized that we could find 
additional matches with projects that were not part of the given list. We notified NWO, who 
confirmed that they were valid matches but from older NWO grants, etc., and so we were 
recently given a more updated list of projects, which we are currently processing. A detailed 
account of the NWO use case is provided later below.  

For DFG, we are in contact with them via the German NOAD, but we have not yet received their 
list of projects. However, by taking advantage of the fact that DFG funding IDs have quite a 
specific pattern, we used pattern-matching techniques to find possible matches, along with 
contextual information to identify acknowledgement sections in the full text of the publications. 
After that step, we also needed to identify that the matches were indeed related to DFG and not 
to another funder with a similar pattern, so we used bag-of-words techniques to provide 
confidence to our results and filter out any false matches. After manual curation of the results, it 
turned out that this method achieved an accuracy of more than 98%. 

3.2  Progress 
During the first year of the OpenARE2020 project, great progress has been made for many 
national funding use cases. Specifically: 

1. FCT funder, Portugal [production]: Identified ~11,637 publications funded by ~10,688 FCT 
funded projects (data sources: arXiv, PMC Europe, Portuguese repositories). 

2. Australian Research Council (ARC), Australia [production]: Identified ~6,552 publications funded 
by ~21,786 ARC projects. 

3. National Health and Medical Research Council (NHMRC), Australia [production]: Identified 
~4,425 publications funded by ~23,209  NHMRC projects. 

4. National Science Foundation (NSF), USA [beta]: Identified ~48,947 publications funded by 
~80,912 projects (NSF funding as retrieved from the agency’s official site). 

5. Science Foundation Ireland (SFI), Ireland [beta]: Identified ~1917 publications funded by 
~4130 projects. 

6. Ministry of Science Education and Sport (MSES) & Croatian Science Foundation (CSF), Croatia, 
[in queue for beta]: We have ~2120 MSES funded projects and ~234 CSF funded projects and 
we have identified ~346 publication linked to them (data source: arXiv). 

7. Netherlands Organisation for Scientific Research (NWO), Netherlands [pilot]: We have already 
identified 700+ publications funded by about 8K NWO projects (data sources: arXiv, PMC 
Europe). Very recently, we have received the full list of projects funded by NWO and are in the 
process of identifying additional publications. The "Universiteit van Amsterdam Digital Academic 
Repository" has already agreed to download the PDF files. We are currently in the procedure of 
contacting repository managers from the Netherlands for downloading their PDFs. 

8. Deutsche Forschungsgemeinschaft (DFG), Germany [pilot]: Without the official DFG funding list, 
we have developed the mining algorithm. We have already started the import of PDFs from 
Fraunhofer. 
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9. National Institute of Health (NIH), USA [pilot]: We have started identifying NIH funded 
publications, though without linking to specific project ids. This will be the next step of our work. 

3.3  The NWO use case 
In this section, we provide a detailed (historical) description of the NWO use case, as an 
example of the typical process and what is involved (e.g. problems encountered and solutions 
found) in the process of collaborating with national funders, via NOADs and other project 
partners. 

3.3.1 NWO Funding Organization 
The Netherlands Organisation for Scientific Research (NWO Dutch: Nederlandse Organisatie 
voor Wetenschappelijk Onderzoek), http://www.nwo.nl/en, is the national research council of the 
Netherlands. NWO funds thousands of top researchers at universities and institutes and steers the 
course of Dutch science by means of subsidies and research programmes. NWO promotes quality 
and innovation in science. NWO is an independent administrative body under the auspices of the 
Dutch Ministry of Education, Culture and Science. The organization receives about 400 million 
euros per year, of which approximately 300 million comes directly from the ministry. NWO 
directs the 300 million budget toward Dutch universities and institutes, often on a project basis. 
Also, the NWO has its own institutes [1]. NWO currently funds around 5,800 research projects at 
universities and knowledge institutions [2]. 

DANS-KNAW is our contact liaison from OpenAIRE with NWO. 

3.3.2 Progress with the NWO use case 
In consultation with the project partners, DANS made an action plan for this task. This was sent to 
the partners on 5 March 2015. DANS assists Athena Research Centre, ARC (not to be confused 
with national funder “Australian Research Council”, ARC, mentioned earlier), to find NWO (Dutch 
National Funder) funding information in the publications that are already in OpenAIRE. This is 
done with the text mining algorithms described earlier. The publications in OpenAIRE are from 
arXiv, EuropePMC pmc-open set and the OpenAIRE compliant institutional repositories and 
eJournals. The NWO identifier can be found in the publications. 

Research projects financed by NWO to OpenAIRE 

• 10-3-2015: DANS has 8,451 research projects financed by NWO in NARCIS (the national 
scientific portal), with a NWO project number. DANS gave the project information of these 
research projects to ARC for the text mining pilot. DANS said that they were not sure if the 
identifiers of the projects were the same as the researchers used in their publications, but due 
to a change of the contact person at NWO it took some time before they could contact NWO 
about it. 

• 20-3-2015: OpenAIRE did the text mining in arXiv and EuropePMC; there were only 353 
matches. In consultation with NWO, DANS found out that NWO let the researchers use 
another identifier in their publications, the so called ‘Dossier number’. NWO made a new list. 

• 16-4-2015: DANS received the research projects from 2006 till 2015 with database number 
and dossier number from NWO. Due to a merger of systems, NWO didn’t want to give older 
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projects. DANS matched this new list with the list that had been sent earlier to OpenAIRE, and 
sent the research projects with the ‘dossier numbers’ to ARC for text mining. 

• 7-5-2015: The text mining of the new list only gave 93 new records. But there were also 
‘NWO-numbers’ found in the publications that didn’t match with the NWO-list. 

• 17-7-2015: DANS received a list from ARC: the list of the 826 ‘extra publications’ with 
reference to NWO, which had not been in the NWO-list. This list with ‘extra’ publications was 
sent to NWO. Due to the holiday period and changes of their information system, it took a 
very long time for NWO to deliver a revised list. 

• 2-12-2015: DANS sent a new list of 25,005 research projects of NWO to ARC, a list now 
extending back to 2000 (the original list only included projects since 2006). There are also 
projects from ZonMW (The Netherlands Organisation for Health Research and Development) 
that are (partly) paid with NWO money, but these projects are since 2009, and only have 
a dossier number. ZonMW’s main commissioning organisations are the Ministry of Health, 
Welfare and Sport and the Netherlands Organisation for Scientific Research 
(http://www.zonmw.nl/en/). 

• Because this time ARC also wants to do the text mining in the publications in the Dutch 
repositories, DANS sent the base url of the national Meta Data Harvester.  

DANS spent time in contacting NWO (see above) and also in contacting the repository managers, 
because this task gives the opportunity to improve the scientific infrastructure for open access in 
the Netherlands and in Europe. NWO and the repository managers are very interested in the 
text mining pilot, but also would like it if the identifier “dossier number” could be stored in the 
metadata in the CRIS/repository, so that the CRIS/repository could deliver all the NWO 
information to OpenAIRE. Then there would be a direct correlation between NWO-funding and 
open access publications in OpenAIRE. There will be more consultation to follow next year about 
this subject. 

Issues It may be worth nothing that the above list of activities took longer than expected due to 
change of persons and systems at NWO. NWO isn’t directly involved in OpenAIRE, so there was 
no immediate pressure for them to operate faster. Similar delays can also be expected when 
working with other National Funding Agencies. 
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5| APPENDIX: OPENAIRE DATA SHARING AGREEMENT FOR FUNDERS 
Agreement for Data Exchange between OpenAIRE and research-funding 
organization [FULL ORGANIZATION NAME], in the following referred to as 
[ORGANIZATION] 
  
About OpenAIRE 
OpenAIRE is the European Union initiative for an Open Access Infrastructure for Research in Europe (currently 
funded by EU-Horizon2020 Grant ID 643410 “OpenAIRE 2020”) that aims to establish an open and sustainable 
scholarly communication infrastructure responsible for the overall management, analysis, manipulation, provision, 
monitoring and cross-linking of all research outcomes (publications, related datasets, software and services) 
across existing, planned and future participating data providers.  
 
Objectives and Benefits 
OpenAIRE supports the Open Access and Open Science policies of funders like the European Commission by 
aggregating information from a range of data providers (including research funders, publication repositories, data 
repositories, Open Access publishers, CRISs) in order to link projects, authors, institutions, funding information, 
publications, data-sets and other resourch output types. From these links, OpenAIRE’s information space can be 
queried to provide value-added services for funders, researchers and repositories.  
 
Inferred information is then used to enrich the original metadata record of the publication and made publicly 
available via the OpenAIRE portal [https://www.openaire.eu/].  
 
OpenAIRE processes all data according to its Data Management Plan [LINK]. 
 
With this information, OpenAIRE can offer funders a unique view of the scientific outputs that derive from their 
funding. OpenAIRE enables advanced monitoring (including of compliance with Open Access policies), reporting 
and analysis of research impact and research trends. Funders can assess the impact of their funding by viewing 
advanced statistics on research outputs (publications and data-sets) and the funding programme/stream/project 
from which they derive (including co-funded research results and research trends).  
 
Data description 
OpenAIRE requires only a very limited set of metadata fields from funders. No personal or private details are 
required. The mandatory and optional data fields are: 
 

● PROJECT IDENTIFIER (MANDATORY) 
● PROJECT TITLE or ACRONYM (MANDATORY) 
● FUNDER NAME (MANDATORY) – e.g. Wellcome Trust, EC 
● START DATE (MANDATORY), 
● END DATE (MANDATORY) 
● FUNDING STREAM(S) (OPTIONAL) – funding categories for more detailed statistics 
● PARTICIPANT ORGANIZATION(S) (OPTIONAL) – i.e., project partners  

 
Main features OpenAIRE can provide to funding organisations 
Using the OpenAIRE portal, funders can: 
 

● filter publications/data by funder and browse by specific funding streams 
● search via project title, acronym or grant agreement and view specific statistics of the project: 

publications/data over time, OA status, where they were published/deposited, etc. 
● view overall funder/funding stream statistics (facets over time, data source, institution, etc.) 
● correlate author/institution output with funding information 
● visualize clusters of publications/data or funding based on their interlinking (national or ERA-wide 

level). 
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Example use-cases include “show levels of open access compliance”, “link research outputs to grants”, “show 
cross-discipline relationships”, “aggregate by funding scheme/discipline”, “show other recommended/similar 
publications”, and “show all research outputs for a project/person/funding stream”. 
 
Agreements 

● This agreement enters into force as of the date of signature of the parties. 
● [ORGANIZATION] allows OpenAIRE to use [ORGANIZATION]'s data regarding projects for the 

stated objectives of OpenAIRE. 
●  [ORGANIZATION] will deliver the data in [csv/tsv/***] format at intervals of no more than [***] 

months OR [ORGANIZATION] will make the data available via application program interface (API). 
 
[ORGANIZATION]'s representations and warranties 

1 [ORGANIZATION] represents and warrants that the use of the metadata does not infringe third-party 
rights. [ORGANIZATION] shall indemnify and hold OpenAIRE and users of OpenAIRE harmless from any 
third-party claims resulting from the use of the content. 

 
Licensing the enriched metadata 

• As mentioned above, OpenAIRE will enrich the metadata, add new information and links to it  
• This enriched metadata that OpenAIRE has created will be published and licensed under Creative 

Commons BY or Creative Commons ZERO standard form, current version or any future higher version of 
such standard forms. 

• Funders, along with all others, will then be able to access and re-use this data via the OpenAIRE Portal 
[https://www.openaire.eu/] and direct machine to machine application programming interface (API) 
[http://api.openaire.eu/]. 

  
Termination of the agreement 
The agreement will terminate when OpenAIRE or [ORGANIZATION] gives notice of termination to the other Party 
(including end of project or service), in which case a minimum notice of three months will be given. In this case 
OpenAIRE will destroy all copies made of [ORGANIZATION]’s data. 
 
Signatures 
We the undersigned hereby agree to abide by the above terms and conditions on behalf of [ORGANIZATION] and 
OpenAIRE: 
 
[ORGANIZATION]: 
Address:  
 
 
 
URL: 
 
Authorised Person: 
 
Email: 
 
Date: 
 

OpenAIRE: 
Address:  
 
 
 
URL: https://www.openaire.eu/ 
 
Authorised Person: 
 
Email: 
 
Date:  

Signature: 
 
 
 

Signature: 
 
 
 
 

 


