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EXECUTIVE SUMMARY 

This document presents the identification of scientific networks & key partners, i.e. the researchers 
specialised in information technologies and computing and linked to agriculture. 

With this network analysis, we seek to understand how the research institutions in our domain (i.e. 
agriculture) tackle the data challenge. In particular, this study has allowed to: 

● identify key researchers and research institutions that focus on this issue and analyse to what 
extend they collaborate; 

● link these stakeholders to specific topics that relate to the data science issue in agricultural 
research in order to better interpret the landscape of identified stakeholders. 

This study is based on the analysis of selected publication records that are simultaneously related to the 
fields of data and agriculture in the broad sense of those terms. 

We make no claims on comprehensiveness as the study consists in a first scoping step. Also, we do not 
aim to qualify excellence through this analysis as we have rather focused on the understanding of “who 
does what” and the network of collaborations. The analysed publications cover the period of the past 
decade 2005-2015 at the world scale. 

This deliverable has been elaborated in the context of the e-ROSA project (Towards an e-infrastructure 
Roadmap for Open Science in Agriculture) under the overall Task 1.1 “Setting the stage”. The latter aims 
in particular at mapping key stakeholders, scientific communities, infrastructures and initiatives that can 
support the elaboration of and benefit from an e-infrastructure roadmap for open science in the field of 
agriculture. Thus, a main outcome of this deliverable is the understanding of the potential relevance of 
the used method (i.e. bibliometric analysis) to map the stakeholder community that we seek to engage 
within the context of the e-ROSA project. 

 

KEY FINDINGS 

Among the key findings of the study is the growing interest of the agriculture and nutrition community 
for Open Science and Big data as shown by the constant increasing number of publications and diversity 
of contributors on data management and sharing, and related topics.  In the global landscape, EU plays a 
leading role in providing the skills and knowledge to tackle the data challenge through key players such 
as INRA – particularly in knowledge engineering – and WUR – in modelling – and a rich collaborating 
network of countries including Spain, the Netherlands, Denmark, Germany and Greece.  

In addition, there is also a strong leadership of non-European countries and organisations, especially China 
and the USA, with significant collaboration amongst these two countries, China having a strong focus on 
the Internet of Things (e.g. sensors) and the USA on information technology. The international dimension 
of the open data movement in the agricultural field is illustrated by the involvement of other organisations 
in India and Australia, as well as the FAO, which plays a central role in collaborating with both European 
and non-European institutions and in supporting efforts on Open Data, Linked Data and semantics.  

As a result, the potential for capacity building and upscaling of required skills and knowledge to produce 
and use FAIR data in the agricultural field is significant at European and international levels. 
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exhaustive nor at providing an evaluation on the scientific excellence of identified stakeholders as this is 
not the goal of the community-building activity under e-ROSA.  

The specific objectives of the analysis include:  

● The identification of scientists and related collaboration networks involved in data science for 
agriculture in order to initiate further contact while building and engaging with the e-ROSA 
community throughout the project: e.g. these results provide valuable contacts in the context of 
the desk surveys that will be carried out under Work Package 1 in order to consolidate and reach 
out to the community, and in the context of the workshops organised under Work Package 2 that 
seek community-building and co-design of the e-ROSA Roadmap.  

● The identification of specific domains related to data and computer science that are of interest to 
identified scientists (i.e. working on agricultural issues).  

● The identification of related conferences and journals that the e-ROSA project can target in order 
to effectively reach out to the relevant communities involved in data science issues related to 
agriculture.  

 OVERVIEW OF THE TYPES OF OBTAINED RESULTS  

The analysis has allowed to elaborate:  

● a corpus of relevant publications on data production, management, use and sharing in agriculture;  

● collaboration maps between stakeholders at the country and institutional levels;  

● a thematic map linking institutions to a specific topic related to data science;  

● the lists of persons specialised in specific topics (restricted data, i.e. for project purpose only);  

● graphs illustrating community practices (i.e. journals and conferences via which scientists 
disseminate their results).  
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● In sub-corpus 3 (1471 records), keywords appear in the abstract;  

● In sub-corpus 4 (3201 records), keywords appear in the KW+ field, i.e. added by the Thomson 
Reuters editorial team.  

Excerpts of 200 records for each of the three first sub-corpora were presented to the project experts for 
validation purpose. They were asked to tag each entry depending on its relevance to our study with the 
following tags: Y is for “Yes” (i.e. the publication is relevant), N for “No” (i.e. the publication is not relevant) 
and U for “Uncertain” (i.e. the validator cannot say whether the publication is relevant or not). The 
validation results are presented in Table 1. 

 Sub-corpus 1 Sub-corpus 2 Sub-corpus 3 

 Y Y or U Y Y or U Y Y or U 

Validator 1 51% 51% 33% 33% 24% 25% 

Validator 2 86% 93% 35% 39% 45% 45% 

Validator 3 61% 86% 44% 66% 61% 68% 

Table 1. Corpus expert validation results on 200 records 

As highlighted in this table, the three validations provided mixed results individually. This can be related 
to the broadness of the scope of the e-ROSA project. First, the latter may have triggered a difficulty in 
precisely defining the query of the corpus extraction to fully reflect the e-ROSA scope and hence affected 
the quality of the acquired corpus. For example, the validation phase revealed that the term “supply 
chain” in the query brought a great number of publications unrelated to agriculture. Second, assessing 
the precise relevance of a specific publication was challenging in regards to such a broad scope. 

On the basis of this validation phase, sub-corpus 1 was used as a reference in order to identify publications 
that were in scope and those out of scope within the entire corpus extracted initially. This was achieved 
thanks to machine learning techniques (see below).  

2.1.4 Corpus delimitation 

After a first cleaning of Sub-corpus 1 based on relevance of the papers (hence reducing the initial sub-
corpus size from 1461 articles down to 1413), the sub-corpus was manually divided into three sets:  

● 626 documents in the scope of e-ROSA,   

● 647 out of scope: the latter were for instance related to the terms “owl” (as the animal, not the 
data format standard), “wind farm” (related to wind power), “supply chain” not relating to 
agriculture or food; 

● 140 considered neither in scope nor out of scope (i.e. the level of confidence was not significant 
enough to associate these papers to one category or the other).  

In order to identify the irrelevant publications of sub-corpora 2, 3, and 4, a categorisation model was 
trained on the binary set of 1273 documents (i.e. the first two sets described above) from sub-corpus 1. 
Categorisation refers to the classification of documents in predefined categories, in our case “in scope” / 
“out of scope”. For this task we used the Luxid® Category Workbench (now known as Cogito Studio2) that 

                                                      
2 http://www.expertsystem.com/products/cogito-studio/  
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performs learning and assignment of categories on the basis of terminological similarity between 
documents. Results are presented in Table 2 below. 

 
Sub-
corpus 
1 

Sub-corpus 2 Sub-corpus 3 Sub-corpus 4 Total 

  predicted corrected predicted corrected predicted corrected predicted corrected 

Valid  765 1235 1187 1148 1078 647 628 3034 3658 

Invalid  647 755 837 293 378 731 791 1779 2653 

Table 2. Corpus extension. Results as predicted by the machine learning algorithm (predicted) 
and after human validation (corrected) 

The final corpus in scope contains 3658 records of scientific publications in computer science applied to 
agriculture and related domains. As useful information, the metadata related to each publication 
mention: authors and their affiliation, the publication type, the publication date, the authors keywords, 
and the journal or conference they were published in. 

 DATA PREPARATION 

To produce collaboration and thematic maps, we crossed two types of information: 

● the organisations, i.e. the affiliations of authors available in the metadata of publications (“AD” 
WoS field); 

● the topics, available as Author Keywords in the metadata (“DE” WoS field). 

Some work on organisation polishing was required in order to extract the name of the organisation from 
the author’s complete address field (AD) that contains the country, the organisation and generally one or 
several subdivisions (department, units, etc.). Issues such as variants, merged organisations and 
ambiguities (e.g. French and Moroccan INRA) were overcome during the extraction process. 

Also, the journals and conferences in which scientific papers were published or presented were extracted 
in order to identify dissemination community practices amongst scientists. Conference names were 
normalised in order to regroup under a same name (i) the successive versions of an event (e.g. 
“PROCEEDINGS OF 2005 INTERNATIONAL CONFERENCE ON MACHINE LEARNING AND CYBERNETICS, VOLS 
1-9” and “PROCEEDINGS OF 2007 INTERNATIONAL CONFERENCE ON MACHINE LEARNING AND 
CYBERNETICS, VOLS 1-7”) and (ii) the variants in naming. 

 Topic detection 

“Author Keywords” is a free text field as no controlled vocabulary or simply recommendations are 
proposed to authors when the latter choose the keywords at submission time for an article. This results 
in a great variation in keywords including morphological and lexical variants, e.g. singular vs. plural, and 
also in granularity, e.g. referring to very specific issues vs. broad scientific fields. A normalisation task was 
performed using Sphinx Lexica, a software tool that performs lexical analysis of large amounts of texts. 
More commonly used to process survey results, this tool is also used by INRA to prepare data for 
bibliometric studies. 

As the topic of e-infrastructures is very broad, a single map with all stakeholders and Author Keywords 
together would be difficult to read. Thus, in order to facilitate the interpretation of the study results and 
to overcome the issue of variation in granularity of author keywords, we decided to identify specific topics 
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of interest. Four categories related to data had already been defined from the very beginning of the e-
ROSA project:  

1. big data 
2. sensors 
3. semantics 
4. modeling 

We used clustering techniques on the corpus to 1) validate these foreseen categories and 2) potentially 
identify additional ones. In order to perform this exploratory task, we used the clustering module of 
Luxid®, which provided the clustering results below. Figure 2 provides a more visual representation of the 
results given in Figure 1. The size of the cluster is proportional to the number of documents it contains 
while the width of the line between two clusters is proportional to the number of descriptors (or terms) 
they have in common. The clustering tool is based on the same technology, i.e. terminological similarity, 
as the categorisation module discussed above in Section 2.1 (Luxid® Category Workbench). In contrast, it 
does not rely on preexisting categories and forms categories on its own.   

 

Figure 1. Clusters on 3658 documents. 10 clusters on the basis of Author Keywords and 
generic term extraction - Textual view 

 

Figure 2. Clusters on 3658 documents. 10 clusters on the basis of Author Keywords and 
generic term extraction - Graphical view 

The clustering revealed three additional topics:  
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1. knowledge transfer 
2. information systems 
3. decision support 

 Keyword organization 

In order to link the studied corpus to the seven topics listed above, we associated each of the 4500 Author 
Keywords of the corpus with one or several topics. Project partners were again solicited for this task. All 
keywords appearing in at least three documents and almost all appearing in two documents were looked 
at.  

● 949 keywords were assigned to at least one “data” topic (big data, semantics, modeling, etc.)  

● 326 keywords were qualified as denoting agriculture and related fields  

● 681 were qualified as useless in the context of our study  

In the following, we use the term “data Author Keywords” to refer to the first list of 949 keywords, and 
the term “agriculture Author Keywords” to refer to the second list of 326 keywords.     

 PRODUCTION OF GRAPHS AND NETWORK MAPS 

 Production of graphs and network maps with CorTexT 

CorTexT3 is a collaborative platform that was developed by INRA. It consists of various modules that allow 
to process, analyse and structure textual data extracted from bibliographic corpora. As such, it can provide 
quantitative indicators (e.g. number of publications per organisation) as well as qualitative analyses via 
the detection and visualisation of networks (e.g. map of the relationship of co-publication between 
organisations). In this study, we used CorTexT to produce graphs of publication frequency of institutions 
and countries as well as collaboration networks at the country, institutional and authors’ levels. All maps 
have been generated using the CorTexT « map heterogeneous » module with the Louvain method for 
community detection4. 

The maps are to be read as follows: 

● The node size and the line width are proportional to the number of considered objects (number 
of publications for an author, a country, a keyword, etc.). 

● Colored circles represent the limits of the clusters, their surface being proportional to the number 
of nodes that they include. 

For the sake of readability of the maps, thresholds were applied on data. For countries, only the 50 most 
publishing ones are considered. For authors and institutions, the 150 most publishing were considered. 

 Production of word clouds 

In order to provide greater comprehension of the content of each topic defined in Section 2.2 above, 
seven word clouds have been generated in order to visualise this content in terms of Author Keywords 
(see Annex 1). We used Wordle5, an online free tool that provides a graphical representation of a set of 

                                                      
3 https://docs.cortext.net/ 

4 https://www.quora.com/Is-there-a-simple-explanation-of-the-Louvain-Method-of-community-detection 

5 http://www.wordle.net/ 
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words according to their frequency in a corpus. This was applied to the Authors Keywords in their original 
form, i.e. without any normalization. Keywords with a frequency of 1 or 2 are not represented. 

 Online publication of the results in LODEX 

In addition to this report, the data were published online in an interactive portal. This allows anyone to 
access, query and manipulate the survey data in a graphical interface. The technology we use provides 
means to better understand the collected data and focus on data of particular interest. We use LODEX6, 
a tool developed at Inist-Cnrs, France which is  based on Linked Open Data technologies. 
The data is accessible at this address: http://erosa-study.inra.lodex.fr/  
When the user accesses the homepage, he discovers a set of graphs that propose different views on the 
data. The presented graphs correspond to almost all the graphs presented in this document. Each graph 
can be viewed individually by clicking on “Voir les détails”, and manipulated using combinable filters on 
data fields, e.g. country, date, topic, etc. The graphs then dynamically update accordingly.  
The data used to produce is shown as a list of readable documents accompanied with their metadata. 
Those lists as well as graphs can be exported for further use or publication. 
The added value of this presentation of the bibliometric study data and results is the possibility to produce 
focused analyses and also see and manipulate the source data. 
Visitors are invited to comment and provide feedback to the bibliometric study and its presentation in the 
website through an online form: https://goo.gl/forms/YCzUREk3bw0hvQP93. 
  

                                                      
6 https://github.com/Inist-CNRS/lodex 

http://erosa-study.inra.lodex.fr/
https://goo.gl/forms/YCzUREk3bw0hvQP93
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Figure 4. Collaborations between the 50 most publishing countries between 2005 and 2015 

 INSTITUTIONAL COLLABORATION 

In order to identify key players in agricultural data production, management and use, we first built the 
graph in Figure 5 that shows the institutions that publish the most (related data in Annex 2 under 
“Institutions with more than 10 publications”). Two partners of the e-ROSA project, WUR and INRA, 
appear in the top 5, which in a way reinforces their legitimacy within the e-ROSA Consortium. However, 
this graph also demonstrates the necessity and urgency to associate non-European countries, including 
China, the US, India and Brazil, to support our goals. Figure 6 completes this view by revealing the 
institutions which repeatedly collaborate through common publications. 
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Figure 5. Most publishing institutions between (>15 publications) between 2005 and 2015 
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Figure 6. Collaborative networks at the institutional level (150 most publishing institutions between 2005 and 2015) 

The same graphs at the authors’ level have been elaborated and are considered as restricted data. The 
name of the most publishing authors will be of high value for the e-ROSA community-building activity. 

 THEMATIC ANALYSIS 

 Relationship between data issues and agricultural research fields 

In Figure 7, we sought to highlight which data approaches and techniques are preferably applied by the 
different communities depending on the considered agricultural domain. To this end, we built the 
relational map of terms from the “data” set that were used to query WoS with those of the “agriculture” 
set (we further use the term “query keywords” to refer to the keywords used in the query described in 
Section 2.1.2). Data-related terms aggregate around the agriculture-related term with which they more 
specifically appear in the Authors Keywords. 


























































